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SYNTHESIS, CHARACTERIZATION, and DIELECTRIC PROPERTIES of NOVEL
ACRYLATE HOMOPOLYMER with DIPEPTIDE SIDE CHAIN

Eray CALISKAN

FENITROTIYONUN RATLARDA
TESTIKULAR TOKSISITESI UZERINE
GALLIK ASIDIN KORUYUCU ROLU

PROTECTIVE ROLE OF GALLIC ACID ON

FENITROTHION INDUCED TESTICULAR
TOXICITY IN RATS

Enis Taha OZKAN, Prof. Dr. Yusuf KALENDER
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ANTIBACTERIAL ACTIVITY

Hall 3 - Observer

BILAL UMAR

Department of Chemistry
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METHODOLOGY

* Sample collection: Batagarawa LGA, Katsina State, Nigeria. 12.9049° N, 7.6033°E

Kipdaws
N Mal 4 - Observer
Kabakawa
* Maceration Method:
Balsgerawa
* crude extracts (200 g)
Bzto
* Solvent fractionation
v M 62 €227 '
* Phytochemical Screening

* presence of some secondary metabolites such as alkalowds, terpenoids, tannins, saponins, glycosides
and flavonoids, l

« Agar Disk diffusion:

* antimicrobial properties of the fractions
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Onemli, Dikkatle Okuyunuz LUtfen

= Kongremizde Yazim Kurallarina uygun gonderilmis ve bilim kurulundan gegen bildiriler i¢in online (video
konferans sistemi iizerinden) sunum imkani saglanmustir.

* Online sunum yapabilmek i¢in https://zoom.us/join sitesi lizerinden girig yaparak “Meeting ID or Personal Link
Name” yerine ID numarasini girerek oturuma katilabilirsiniz.

= Zoom uygulamasi iicretsizdir ve hesap olusturmaya gerek yoktur.

= Zoom uygulamasi kaydolmadan kullanilabilir.

= Uygulama tablet, telefon ve PC’lerde ¢alisiyor.

* Her oturumdaki sunucular, sunum saatinden 5 dk dncesinde oturuma baglanmis olmalar1 gerekmektedir.

= Tim kongre katilimeilart canli baglanarak tiim oturumlari dinleyebilir.

*  Moderatdr — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.

Dikkat Edilmesi Gerekenler - TEKNIK BILGILER

= Bilgisayarinizda mikrofon olduguna ve calisti§ina emin olun.

= Zoom'da ekran paylasma 6zelligini kullanabilmelisiniz.

= Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID numarasi
gonderilecektir.

= Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir.

= Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir.

Important, Please Read Carefully

= To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “Meeting ID or Personal Link
Name” and solidify the session.

= The Zoom application is free and no need to create an account.

= The Zoom application can be used without registration.

= The application works on tablets, phones and PCs.

= The participant must be connected to the session 5 minutes before the presentation time.

= All congress participants can connect live and listen to all sessions.

= Moderator is responsible for the presentation and scientific discussion (question-answer) section of the session.

Points to Take into Consideration - TECHNICAL INFORMATION

= Make sure your computer has a microphone and is working.

= You should be able to use screen sharing feature in Zoom.

= Attendance certificates will be sent to you as pdf at the end of the congress.

= Requests such as change of place and time will not be taken into consideration in the congress program.

*k%

Zoom'a giris yapmadan once llitfen drnekteki gibi salon numaranizi, adinizi ve soyadinizi belirtiniz
Before you login to Zoom please indicate your hall number, name and surname

exp. H-5, Enis Taha OZKAN



-Opening Ceremony-
Date: 20.09.2022

Nigeria Local Time: 09:% - 09:30
Ankara Local Time: 11;20 - 11:30
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Professor Haoua $. Sabo
Honorary Board Member
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Professor Ibrahim Sada
Honorary Board Member
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Dr. Yusuf Hassan
Head of Organizing Board
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Dr. Mustafa Latif EMEK
President of IKSAD Institute



FACE TO FACE PRESENTATIONS

21.09.2022

Nigeria Local Time

1000: 1230

\4

UMARU MUSA YAR'ADUA
UNIVERSITY, NIGERIA

HEAD OF SESSION: Professor Abdulhamid Ahmed

AUTHORS

AFFILIATION

TOPIC TITLE

Abdul, N.A
Ado, A.
Abdullahi, S.A

Umaru Musa ‘Yar’adua University
Federal University Dutsinma

MOLECULAR CHARACTERISATION OF
BACTERIAL CONTAMINANTS FROM DRINKING
WATER SOURCES WITHIN KATSINA
METROPOLIS

Abdullahi, N. S.
Abdul, N.A
Abubakar, M.G.
Saidu, Y.

Bala AY

Usmanu Danfodiyo University Sokoto
Umaru Musa “Yar’adua University

TOXICOLOGICAL EVALUATION OF AQUEOUS
FRACTION OF SOLANUM INCANUM ROOT IN
ALBINO RATS

Nura, H.B.
Abdulkadir B.
Abdullahi, S.

Umaru Musa Yar’adua University

MOLECULAR DETECTION AND
QUANTIFICATION OF CYTOMEGALOVIRUS
AMONG NEWBORN BABIES WITHIN KATSINA
METROPOLIS

Nasiru, A.
Suleiman, M.

Umaru Musa Yar’adua University

ENTOMOCIDAL EFFECT OF SOME ESSENTIAL
OILS: AN ALTERNATIVE TO SYNTHETIC
PESTICIDES IN THE CONTROL OF DERMESTES
MACULATUS DEGEER 1774 (COLEOPTERA:
DERMESTIDAE)

Raubilu, I. A.
Usman A.D.
Abdul N.A
Aisha A.S.

Hassan Usman Katsina Polytechnic
Bayero University Kano
Umaru Musa Yar’adua University

PRESERVATIVE ACTIVITY AND ACUTE
TOXICITY (LD50) OF MORINGA OLEIFERA
SEED OIL ON BOILED WHITE RICE

Ahmad, Z.M.
Saleh, M.S.
Salisu, A.

1lu, M.B.

Umaru Musa Yar’dua University

SYNTHESIS OF METAKAOLIN GEOPOLYMERS
BY REPLACEMENT OF SODIUM SILICATE
ACTIVATOR WITH GUINEA CORN HUSK ASH
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20.09.2022 / Hall-1
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‘. Nigeria Local Time: 09:2- 1220 ()

@ Ankara Local Time; 11:30 - 14;00 Q

Meeting ID: 845 1779 2503

Passcode: 202122

HEAD OF SESSION: Dr. Ayse Nur PEKTAS

AUTHORS AFFILIATION

TOPIC TITLE

Aybaba HANCERLIOGULLARI
Seref TURHAN Kastamonu University
Asl KURNAZ

EVALUATION OF ELEMENTAL SELENIUM
CONCENTRATIONS ANALYSED IN DRINKING
WATER SAMPLES CONSUMED IN
KASTAMONU PROVINCE, TURKEY

Dr. Ayse Nur PEKTAS Sivas Cumhuriyet University

LASER DIFFRACTION PARTICLE SIZE
DISTRIBUTION ANALYSIS IN MATERIALS AND
ENVIRONMENTAL SCIENCES

Asst. Prof. Dr. Fuat YETISSIN Mus Alparslan University

INVESTIGATION OF THE EFFECTS OF
ACETONE O-(2-NAPHTHYLSULFONYL)OXIME
PRETREATMENT ON BIOCHEMICAL
PARAMETERS OF MAIZE SEEDLINGS UNDER
DROUGHT STRESS

Dr. Adem KORKMAZ Mus Alparslan University

SYNTHESIS, CHARACTERIZATION, AND
MOLECULAR DOCKING STUDIES OF THE
NOVEL ARYL NITRO-SULFONATE HYBRID

COMPOUND BEARING AZOMETHINE

Research and Innovation engineer

ibrahim Berk CAVUS Bursa Technical University

OBTAINING IMPROVED SURFACE
APPEARANCE OF SEMI AROMATIC
POLYAMIDE 66 BLENDS

MSc., Hatice Bilge ISGEN
Dr., Sema SAMATYA YILMAZ Kocaeli University
Prof. Dr., Ayse AYTAC

PRODUCTION AND CHARACTERIZATION OF
HOLLOW POLYBUTYLENE SUCCINATE
(PBS)/THERMOPLASTIC POLYURETHANE
(TPU) NANOFIBERS

Dr. Eray CALISKAN Bingol University

SYNTHESIS, CHARACTERIZATION AND
DIELECTRIC PROPERTIES OF NOVEL
METHACRYLATE HOMOPOLYMER WITH
DIPEPTIDE SIDE CHAIN

Enis Taha OZKAN

Prof. Dr. Yusuf KALENDER Gazi University

PROTECTIVE ROLE OF GALLIC ACID ON
FENITROTHION INDUCED TESTICULAR
TOXICITY IN RATS

Asst. Prof. Dr. Seyda BERK Sivas Cumhuriyet University

mTOR SIGNALING PATHWAY AND ITS ROLE IN
COLORECTAL CANCER TREATMENT
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Nigeria Local Time: 09:20 - ]12:00

Ankara Local Time; 11:30 - 14;00 Q

Q

Meeting ID: 845 1779 2503

Passcode: 202122

HEAD OF SESSION: Dr. Halim TOPALDEMIR

AUTHORS

AFFILIATION

TOPIC TITLE

Dr. Halim TOPALDEMIR
Prof. Dr. Beyhan TAS

Ordu University

IMPACT OF CLIMATE CHANGE ON WETLAND
ECOSYSTEMS: AN INVESTIGATION IN
SHALLOW WETLANDS IN YESILIRMAK DELTA

INVESTIGATION OF BIOINDICATOR
POTENTIAL OF COMMON CARP FOR THE

Dr. Ece KILIC Iskenderun Technical University MONITORING OF MICROPLASTIC POLLUTION
IN FRESHWATER ENVIRONMENTS
S.B. BAGIROVA INTRODUCTION AND PRODUCTIVITY OF

M.Y. HASANOVA
N.F. SHUKUROVA
L.A. ATAYEVA

Institute of Dendrology, Azerbaijan

STYPHNOLOBIUM JAPONICUM (L.) SCHOTT
STYPHNOLOBIUM JAPONICUM (L.) SCHOTT IN
THE ABSHERON PENINSULA

Ph.D. Minare HASANOVA
Aynur HUSEYNOVA

Leyla ATAYEVA

Saadat ALIYEVA

Nigar BAFALZADE

Institute of Dendrology of ANAS

ECONOMIC EFFICIENCY OF THE LEUCAENA
PULVERULENTA BENTH. TYPE IN
AGRICULTURE

Assoc. Prof. Dr. Emine NAKILCIOGLU

Ege University

FLAVOR COMPOUNDS IN ONION AND GARLIC

Assoc. Prof. Dr. Emine NAKILCIOGLU

Ege University

POLYPHENOL OXIDASE (PPO) ENZYME AND
INHIBITION METHODS IN FOODS

Assoc. Prof. MAMMADOVA K.A

Azerbaijan State Pedagogical University

EX SITU SEASONAL DEVELOPMENT OF
SPECIES OF CARPINUS L. AND CORYLUS L.
GENUS DISTRIBUTED IN THE NORTH-
EASTERN PART OF THE GREATER CAUCASUS
(AZERBAIJAN)

MAHMUDOV Yusif Magommed oglu

AZDORBAYCANIN DAG EKOSISTEMi XUSUSI
QORUNAN SRAZILSRIN NUMUNSSIND®

Dr. Burcu KARAGULLE
Dr. Tutku Can ACISU

Firat University

THE DETECTION AND MOLECULAR
CHARACTERIZATION OF FUNGAL AND
BACTERIAL AGENTS ISOLATED FROM

PREPUTIUM INFECTION IN A DOG
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" Nigeria Local Time: 09:2- 1220 (X))

@ Ankara Local Time; 11:30 - 14;00 Q

Meeting ID: 845 1779 2503

Passcode: 202122

HEAD OF SESSION: Assist Prof. Dr. Felicia ANDREI

AUTHORS

AFFILIATION

TOPIC TITLE

Dr. Subia Jamil
Amber Nawab

Salma jabbar

Simran Haresh kumar
Wajeeha samar

Jinnah University for women. Karachi
Pakistan

GLP AGONIST — AN INNOVATIVE APPROACH
TO TREAT TYPE 2 DIABETES MELLITUS

Assistant Professor, Amber Nawab
Lecturer, Javeria Sheikh

Associate Professor, Subia Jamil
Corporate Lecturer, Sehar Igtidar
Lecturer, Zubia Begum

Jinnah University for women. Karachi
Pakistan

HERBAL MEDICINES: CONSUMER
PERCEPTIONS AS A TREATMENT APPROACH
DURING PANDEMIC

Sama SULTAN
Harun ONLU
Ozlem OSMANAGAOGLU

Ankara Universty
Mus Alparslan University

DETERMINATION OF RIBOFLAVIN
PRODUCTION OF LACTOCOCCUS LACTIS MH3
AND PEDIOCOCCUS ACIDILACTICI MH10

Assist Prof. Dr. Felicla ANDREI

Assist. Prof. Dr. Toma Ana Olivia
Assist. Prof. Dr. Avram Stefania

Assist. Prof. Dr. Popa Valentin Tudor
Lecturer Dr. Gencia loana

Assoc. Prof. Dr. Cristodor Patricia Liana

University of Medicine and Pharmacy “Victor
Babes”

UNIVERSITY INTERDISCIPLINARY
COLLABORATIVE METHODS IN THE FIELD OF
DERMATOLOGY

Habiba Zakari Haruna

Umaru Musa Yar’adua University

MALARIAL PARASITE INFECTION AND
GENOTYPE RELATIONSHIP AMONG PATIENT
ATTENDING FEDERAL MEDICAL CENTRE
KATSINA

Syeda Kahkashan Kazmi
Naheed Kauser

ISOLATION OF SKIN INFECTIOUS BACTERIA,

Ayisha Aman Jinnah University for women. Karachi ANTIBACTERIAL ACTIVITY OF PLANT
Agsa Idrees Pakistan : EXTRACTS AGAINST Staphylococcus aureus,
Rashida Rahmat Zohra Staphylococcus epidermidis and E.coli
Anoosha Sohail STRAINS

Saima Komal

Bilal Umar

Yusuf Hassan
Abdulhamid Ahmed

Umaru Musa Yar’adua University

BENZYL ACETATE DERIVATIVES: SYNTHESIS
AND ANTIBACTERIAL ACTIVITY
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‘ ’ Nigeria Local Time: 09:2 - 1220 () Meeting ID: 845 1779 2503

@ Ankara Local Time; 11:30 - 14;00 Q

Passcode: 202122

HEAD OF SESSION: Dr. Ahmed Salisu

AUTHORS

AFFILIATION

TOPIC TITLE

Dogun Ojochogu
Emmamoge Orewere
Ogenyi Ruth Ajibola
Longchi Satkat Zacheaus

Federal College of Forestry, Jos, Nigeria
University of Jos, Nigeria

ANTI-OXIDANT AND ANTI-BACTERIAL
PROPERTIES OF Beta vulgaris L (BEET ROOT)
ROOT EXTRACT

R. K Mustapha
0. A. Adoum

S. Y. Mudi

M. Aliyu

U.S. Abdussalam

Yusuf Maitama Sule University
Bayero University

TOXICITY STUDIES AND IN VIVO
ANTIPLASMODIAL ACTIVITIES OF LEAF AND
STEM BARK EXTRACTS OF LANNEA
MICROCARPA

Svjetlana Tesic
Elena Kyrova
Aleksandr Ignatov

People’s Friendship University of Russia
Russian Institute of Plant Protection

POSSIBLE SOURCES OF CLUSTERED
REGULARLY INTERSPACED SHORT
PALINDROMIC REPEATS IN Xanthomonas
SPECIES

Maryam Saddiq
Ahmed Salisu
Kamaluddeen Kabir
Yusuf Hassan

Umaru Musa Yar’adua University

PHYTOCHEMICAL SCREENING AND
ANTIMICROBIAL PROPERTIES OF NYMPHAEA
LOTUS L. LEAVES EXTRACTS

Nafisatu A. Muhammad
Abdullahi J. Muhammad
Fatima Idris Sambo

Yusuf Maitama Sule University
Kano University of Science and Technology

INSECTICIDAL ACTIVITY OF ENDOPHYTIC
FUNGAL EXTRACTS FROM Lantana camara
LEAVES AGAINST MALARIA VECTOR
Anopheles gambiae

Dayo, L. Yusuf

Umaru Musa Yar’adua University

CHELATE ASSISTED PHYTOREMEDIATION OF
LEAD AND COPPER FROM SOIL IRRIGATED
WITH MUNICIPAL WASTE WATER USING
JATROPHA CURCAS

Dayo, L. Yusuf
Samaila, M. Batagarawa
Ibrahim Sada

Umaru Musa Yar’adua University

PHYTOREMEDIATION OF LEAD AND
CHROMIUM CONTAMINATED SOIL USING
JATROPHA CURCAS
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" Nigeria Local Time: 09:2- 1220 (X))

@ Ankara Local Time; 11:30 - 14;00 Q

Meeting ID: 845 1779 2503

Passcode: 202122

HEAD OF SESSION: Dr. Aminu Usman

AUTHORS AFFILIATION TOPIC TITLE
Agada F.0 UV-VISIBLE SPECTROPHOTOMETRIC
Itodo A.U PhD 1.5 Tarka Uiversity Nigeria DETERMINATION OF DIETARY IRON IN
Obinna 0.0 PhD Nasarawa State University BEANS, EGG, FISH AND PORK SOLD IN
Audu S.S PhD UNIVERSITY OF AGRICULTURE. MAKURDI
Shaibu B. NIGERIA

Ivan PAVLOVIC

Milan STEVANOVIC
Nemanja ZDRAVKOVIC
Narcisa MEDERLE

Scientific Institute of Veterinary Medicine of
Serbia
Academy of Beekeeping and Apitherapy of
Serbia
Banat’s University of Agricultural Sciences

SEPTICEMIA OF BEES

Aleksandra TASIC and Veterinary Medicine “King Michael | of

Romania” from Timisoara
U.A. Sabiu AMELIORATIVE EFFECT OF ALLIUM CEPA AND
G.O. Adejo Federal University Dutsin-Ma CURCUMA LONGA POWDER ON LIVER AND
A.S., Idoko Umaru Musa Yaradua University KIDNEY FUNCTION INDICES OF MALE ALBINO
N. Lawal RATS EXPOSED TO 2,3,7,8-

Z.S. Abubakar

TERACHOLORODIBENZO-P-DIOXIN

Usman, A.
Abubakar, M.

Umaru MusaYaradua University

SERUM GLUCOSE LEVELS, LIVER AND KIDNEY
FUNCTION INDICES IN ALLOXAN INDUCED
DIABETIC RATS SUPPLEMENTED WITH
AQUEOQUS EXTRACT OF HELIXANTHERA
PARASITICA LEAVES

Oyedum, Uche Mary
Agbala, J.

Federal University of Technology, Minna

ISOLATION OF MULTIDRUG RESISTANT
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ABSTRACT

Katsina Metropolis is witnessing poor quality of drinking water (sachet and tap water), due to
inadequate/inefficient treatment plants, and failure to adhere to standards. The bacterial
contaminants in poor drinking water can potentially cause waterborne diseases. Conventional
methods of identifying bacteria can lead to identification failure, hence the need for molecular
techniques. This study was carried to molecularly identify some common bacteria associated
with sachet and tap water consumed within Katsina metropolis. Bacteriological examinations
were carried out on 100 water samples (50 each for sachet and tap water) collected from five
locations within Katsina metropolis, according to American Public Health Association
protocols. Pure cultures of bacterial isolates were identified by amplifying the 16S rRNA gene
using specific primers, after DNA extraction using ZymoresearchTM Kkit; thereafter, extracted
DNA was amplified through PCR. The products were visualized on agarose gel
electrophoresis, and the sequence was compared to NCBI BLAST to identify the bacteria.
Phylogenetic tree was constructed using multiple sequence alignment as guided by EMBL
database. Based on the BLAST results, the identified bacteria were Enterobacter kobei AAOL
(97.86% similarity with Enterobacter kobei CIP 105566), and Escherichia marmotae ANO1
(79.53% similarity with Escherichia marmotae HT073016). However, the second isolate
needs further studies, e.g. DNA-DNA hybridization to ascertain its real identity. These
bacteria are novel water contaminants, and this study is amongst the first to report their
presence in drinking water, to the best of our knowledge. This study reported the presence of
E. kobei and E. marmotae which are uncommon bacterial contaminants that contaminate
sachet and tap water in the study area.

Keywords: Molecular identification, bacteria, drinking water, 16S rRNA gene

INTRODUCTION

Katsina Metropolis in particular, and other cities in Nigeria, and by extension, Africa; witness
poor quality of drinking water (sachet and tap water), and this can be attributed to both
inadequate treatment plants, inefficiency in the management of the pipeline systems for water
distribution and ultimately failure to adhere to standards (Ayotunde et al., 2011; Aderibigbe et
al., 2008).

On a global scale, up to 2 billion people are estimated to be lacking safe drinking water
(WHO, 2014). Global statistics indicate that many people die from unsafe water than from
war, with about 30,000 global weekly deaths attributed to unsuitable drinking water (Albertiri,
2018). Such unwholesome water is usually contaminated with bacteria, making it unsuitable
for drinking and preparation of food. Pathogenic bacterial contaminants of water often
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originate from fecal sources (Kumar and Xagoraraki, 2010), which may potentially cause
waterborne diseases, morbidity and mortality.

Therefore, estimating the numbers and types of bacteria present in water is a key aspect of
water quality known as bacteriological analysis of water, and by determining the bacterial
contaminants of water, inferences can be drawn about the suitability of the water for use
(Bernette et al., 2018). The preferable method of analysis is to look for indicator organisms
which indicate water pollution (Ibemesim, 2014). These indicator organisms include non-
specific coliforms such as Escherichia coli and faecal Streptococci such as Enterococcus
faecalis that are very commonly found in the human or animal gut and which, if detected,
may suggest the presence of sewage (Jay et al., 2015). Detecting these bacteria in water
therefore serves as a direct indicator of the approximate level of pathogens in that water
source.

From the foregoing, assessment of drinking-water is principally a health-based activity which
is necessary for the protection of public health through ensuring that the water supplied is of a
good quality, and this provides baseline data for the surveillance and strategic planning in the
control and prevention of spread waterborne diseases (APHA, 2017; WHO, 2014).
Conventional methods employed in identifying the bacterial contaminants from water can
lead to identification failure, hence the need for advanced techniques to accurately identify
these bacteria, such as molecular techniques, in particular, 16S rRNA analysis, which is
regarded as a gold standard in the identification of bacteria from water sources (Enaigbe et al.,
2019; Olowe et al., 2017; Ghatak et al., 2013).

Therefore, this study was carried out to molecularly identify some common bacteria
associated with sachet and tap water consumed within Katsina metropolis.

MATERIALS AND METHODS

Sample Collection

A total of 100 water samples, 10 each from sachet and tap water were collected using simple
random sampling from five (5) different areas within Katsina Metropolis, namely: Kofar
Kaura, Kofar Kwaya, Kofar Marusa, Kofar Durbi and Kofar Keke, according to the protocols
of the American Public Health Association (APHA, 2017).

The tap water samples were collected in sterile screw capped 100ml capacity bottles;
packaged in an ice-packed cooled box and then transported to Microbiology Laboratory,
Department of Microbiology, Umaru Musa Yaradua University Katsina for analyses.
Conventional Isolation, Identification and Characterization of the Bacteria Present in
the Water Samples

The bacteria present in the water samples were first characterized using the conventional
methods of: (i). serial dilution, (ii). inoculation on suitable media, (iii). culture and incubation,
(iv). Gram’s staining and (v). biochemical tests.

Serially dilution was carried out up to the 10 dilution according to the procedure adopted
from Willey et al. (2011) and Cheesbrough (2006). Aliquots from the last dilution were plated
onto Nutrient Agar, Lactose Broth, MacConkey Agar, Eosin-Methylene Blue (EMB) Agar,
Blood agar, Brain-Heart Infusion Agar and Mueller-Hinton Agar prepared according to
manufacturer’s instructions (Lammert, 2007). The plates were incubated aerobically at 37°C
for 24 or 48 hours, depending on the medium used. Formation of colonies and the physical
appearances were observed and recorded. The morphological features (form, texture,
consistency, shape, pigmentation, margin and elevation) of the obtained colonies was
reported, and then pure cultures of the bacteria were subjected to Gram’s stain and
biochemical tests (catalase, citrate, indole, methyl red, Voges-Proskauer, motility and oxidase
tests) according to the protocols of Cheesbrough (2006).
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Molecular Characterization of Bacterial isolates

The identity of the isolated bacterial species was further confirmed through the amplification
of the 16S rRNA gene of the members of the suspected bacterial genera using genus specific
primers (Danbing et al., 1999).

DNA Extraction

The DNA sample for the experiments was extracted from pure colonies of the bacterial
isolates which were inoculated into 3ml of Luria-Bertani (LB) broth medium, and incubated
at 37°C overnight. From the overnight culture, 1ml aliquot was centrifuged for 2 minutes at
16000 x g, and pelleted bacterial cells were re-suspended in 200ul of sterile distilled water
thoroughly by vortexing, before being subjected to DNA extraction using Zymoresearch™
Genomic DNA extraction kit (Irvin, CA. USA) following the manufacturer’s instruction
(Ganiyu, 2017).

DNA amplification and Electrophoresis of PCR amplicons

The identified bacterial isolates were subjected to polymerase chain reaction (PCR) for the
detection and amplification of specific genes. The PCR reaction was carried out using
commercially prepared primers (Olowe et al., 2017), and KAPATaq DNA polymerase. The
primers used in the present study are (16S rRNA Bact 1442-F) sequence with 5'-AGA GTT
GAT CCT GGC TCA G-3' and (16S rRNA Bact 1492-R) sequence with 5'-GGT TAC CTT
ACG ACT T-3', as the forward and reverse primers, respectively (Hamid et al., 2020).

The total reaction volume was 25ul, with the reaction mix comprising of 2uL. each of the
genomic DNA, 2.5uL of 10 TaqA Buffer, 0.4M (0.85uL) each of forward and reverse
primers, 1.25mM (1.5uL) of MgCly, 0.25mM (0.2uL) of ANTP mixed and 0.2pL of Taqg DNA
polymerase, in ddH,O. Amplification was carried out by initial denaturation at 95°C for 5
mins, followed by 35 cycles of denaturation at 94°C for 30s, annealing at a 60°C for 30s and
extension at 72°C for 1 min. This was followed by final extension at 72°C for 10 mins. The
PCR product was visualized on a 1.5% agarose gel stained with ethidium bromide (Olowe et
al., 2017).

RESULTS

Conventional Isolation and Identification of Bacteria

On the basis of the conventional identification protocols of colonial morphology, Gram’s stain
and biochemical test reactions, 17 bacterial isolates were identified in this research. E. coli
and E. faecalis (6/17, or 35.29%, each) were the most frequently identified isolates from the
research, followed by E. faecium (5/17, or 29.41%) (Table 1).

Table 1. Conventional Identification of the Isolated Bacteria from Drinking Water
Within Katsina Metropolis
Isolate GS Cat Cit Ind L& Man M Mot TSIA VP Suspected

No. M R Organism
SKWa - + - + - - + + + - E. coli
SKWhb - + - + - - + + + - E. coli
SKWc - + - + - - + + + - E. coli
SKWe - + - + - - + + + - E. coli
SKWf + - - - + + - - - + E. faecalis
SKWg + . . - + - - - + + E. faecium
SKWi + - - - + - - - + +  E.faecium
SKRa + - - + - - - + +  E. faecium
SKRh - + - + - - + + + - E. coli
TDUh + - - - + + - - - +  E. faecalis
TKEc + - - - + + - - - + E.faecalis
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TKEd + - - - + - - - + + E. faecium
TKEf + - - - + - - - + +  E. faecium
TKEh + - - - + + - - - + E. faecalis
TKE]j - + - + - - + + + - E.coli
TKMa + - - - + + - - - + E. faecalis
TKMi + - - - + + - - - + E. faecalis
Legend:

GS = Gram’s stain, Cat = Catalase, Cit = Citrate, Ind = Indole, L&M= Lactose & Maltose,
Man = Mannitol, MR = Methyl red, Mot = Motility, TSIA = Triple sugar iron agar, VP =
Voges proskeur, + = positive, - = negative.

Molecular Identification of the Bacterial Isolates
The 16S rRNA gene sequences of two bacteria were successfully amplified, as shown in the
gel electrophoresis results (figure 1).

Figure 1: Agrose gel electrophoresis of the PCR amplicons from the 16S rRNA gene. The L
lane represents the hyperladder (bioline, biosystems), 200bp to 10,000kb, while Lanes 1, 2
and 3 represent X, Y and Z samples.

After the sequences where obtained, they were individually identified through blasting using
National Council for Biotechnology Information (NCBI)’s Basic Local Alignment Search
Tool (BLAST). Nucleotide BLAST (NBLAST) was performed, where the sequences where
pasted and analysed using the rRNA/ITS databases, for 16S rRNA sequences of bacteria and
archaea. Uncultured samples were excluded from the search and the blasting was optimized
for highly similar sequences (megablast).

The first bacterium was found to share the closest similarity to Enterobacter kobei strain CIP
105566 (97.86% similarity) and hence was assigned the name Enterobacter kobei AAQL;
while the second bacterium was found to share the highest similarity with Escherichia
marmotae strain HT073016(79.53%) and hence was assigned the name Escherichia
marmotae ANO1L.

Therefore, based on the results, the first bacterium belongs to the Enterobacter kobei species,
due to the high % similarity (99.86%). However, the second bacterium has a sequence with a
lower % similarity to the closest species of Escherichia, i.e. Escherichia marmotae, therefore,
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the result predicts that the sequence may belong to an entirely novel bacterium (79.53%)

(table 2).
Table 2: BLASTN sequence of Enterobacter kobei and Escherichia marmotaae
S/No Scientific name of the Max Total Query E % Accession Accession
bacterial specie Score Score Cover value Identity Length Number
1 Enterobacter kobei strain - - - 0.0 - 1035 -
AA01*

2 Enterobacter cloacae subsp. 1291 1291  71% 0.0 97.99% 1449 NR_118011.1
dissolvens strain ATCC

23373

3 Enterobacterludwigii strain 1291 1291  71% 0.0 97.99% 1513 NR_042349.1
EN-199

4 Enterobacterkobei strain CIP 1288 1288  71% 0.0 97.86% 1451 NR_028993.1
105566

5 Enterobacterbugandensis 1242 1242  70% 0.0 97.15% 1444 NR_148649.1
strain 247BMC

6 **Escherichia marmotae - - - 0.0 - 629 -
ANO1

7 Escherichia marmotae strain 436 436 99% 0.0 79.53% 1504  NR_136472.1
HTO073016

8 Escherichiacoli strain NBRC 442 442 99% 0.0 79.66% 1467  NR_114042.1
102203

9 Escherichia albertii strain 422 422 93% 0.0 79.83% 1494  NR_025569.1
Albert 19982

10 Escherichiafergusonii strain 442 442 99% 0.0 79.69% 1542  NR_074902.1
ATCC 35469

Key: * = The sequence of the isolated bacterium (1), designated Enterobacter kobei strain
AAO01; ** = The sequence of the isolated bacterium (2), designated Escherichia coli ANOL, -
= Not applicable, E value = Error/random background noise.
The obtained results were used to generate a phylogenetic tree using Clustal Omega Online
Software of the European Bioinformatics Institute, European Molecular Biology Laboratory,
where ClustalW and Pearson/FASTA were chosen as the output format, and thereafter, a
phylogenetic tree showing the cladogram was drawn using neighbor joining tree without
distance corrections (figure 2 and 3).

, Enterobacter 0.15717
L kobei 0.0109
cloacae 0.00594
, ludwigii 0.00296
L bugandensis 0.00724

Figure 3: Phylogenetic clustering of Enterobacter species nearest to the isolated organism’s
sequence. Enterobacter represents the bacterium’s sequence (designated Enterobacterkobei
AAO01); kobei represents Enterobacter kobei strain CIP 105566, which shares the highest
similarity with the sequence of the isolated bacterium; cloacae represents Enterobacter
cloacae subsp. dissolvens strain ATCC 23373; ludwigii represents Enterobacter ludwigii
strain EN-199 and bugandensis represents Enterobacter bugandensis strain 247BMC.
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Escherichia 0.25261
marmotae 0.00833
coli -0.00062
albertii 0.0057
fergusonii 0.00133

Figure 4: Phylogenetic clustering of Escherichia species nearest to the isolated organism’s
sequence. Escherichia represents the bacterium’s sequence (designated Escherichia coli
ANO1); marmotae represents Escherichia marmotae strain HT073016, which shares the
highest similarity with the sequence of the isolated bacterium; coli represents Escherichia coli
strain NBRC 102203; albertiii represents Escherichia albertii strain Albert 19982 and
fergusonii represents Escherichia fergusonii strain ATCC 35469.

DISCUSSION

The isolation of Escherichia coli and Enterococcus faecalis from the waters is in conformity
with previous studies, such as Svagzdiene et al. (2010), where Enterobacter kobei was
isolated from the samples, representing a novel water contaminant. The bacterium is grouped
under the Enterobacter cloacae complex, and has been isolated from filtered water (Kamper
et al., 2015). The predominant bacterium was Escherichia coli, and this is in agreement with
previous findings of Ibemesim (2014) who isolated Escherichia coli from sachet and tap
water in Abuja area.

Similarly, previous studies had confirmed the tendency of genetically related species to be
isolated from similar water sources, e.g. Escherichia coli and Enterococcus species, such as
E. faecalis and E. faecium, but from different localities; or, alternatively, the water samples of
different localities may contain diverse bacteria as revealed by 16S rRNA gene sequencing,
and this is typically due to environmental differences (Olowe et al., 2017). Enaigbe et al.
(2019) reported the presence of bacteria in water storage tanks/reservoirs, and found out that
the commonest bacteria belonged to the Bacillus, Proteus and Pseudomonas genera according
to 16S rRNA sequence analysis. Previous studies (Oyeleke and Oduwole, 2009; Akpomie et
al., 2012) have also reported the dominance of coliform bacteria in water. The capacity of
some enteric bacteria to produce and secrete large quantities of extracellular enzymes
(Schallmey et al., 2004), might have enabled them to dominate unsanitary water thus
enhancing their growth and proliferation over other strains.

Previous studies had confirmed that 16S rRNA analysis is regarded as the gold standard in
identification of microbes from water sources, and it is capable of revealing bacteria rarely
identified in previous researches (Enaigbe et al., 2019; Olowe et al., 2017; Ghatak et al.,
2013). Likewise, the bacteria identified in this study were rather new, and not stated much in
previous studies. The first mention of Enterobacter kobei was by Kosako et al. (1996), where
they described as Gram-negative, motile rods of the family Enterobacteriaceae isolate from
clinical samples. These bacteria were also previously identified from water samples (river),
and they pose a significant threat to public health, as they are associated with the production
of carbapenamese enzyme, and hence antimicrobial resistance (Suzuki et al., 2020).

As for Escherichia marmatae, it was first described as a novel species in 2015 by Liu et al.
(2015), as a Gram negative, non-sporulating, non-motile bacterium existing as short rods
(0.5-161-2.5 mm), isolated from a rodent in the Himalayas, having close similarity with
Escherichia fergusonii ATCC 35469T (99.3%), Escherichia coli ATCC 11775T (99.2%),
Escherichia albertii LMG 20976T (98.9%), Escherichia hermannii CIP 103176T (98.4%),
and Escherichia vulneris (97.7%). To the best of our knowledge, this study is amongst the
first to report the presence of Escherichia marmotae as a potential faecal contaminant of
water.

WWW.iensci.org 6 Umaru Musa Y ar'adua University, Nigeria



SEPTEMBER INTERNATIONAL CONFERENCE ON CHEMICAL AND BIOLOGICAL SCIENCES

20-21,2022

CONCLUSION

Using conventional methods of identification, this study identified Escherichia coli,
Enterobacter faecalis and Enterobacter faecium as bacterial contaminants from drinking
water samples within Katsina metropolis. However, based on 16S rRNA analyses, this study
becomes among the first to report the presence of Enterobacter kobei and Escherichia
marmotae as uncommon bacterial species that could contaminate sachet and tap water in the
study area. It is recommended that regulatory agencies should encourage domestic and
industrial sewage treatment in order to avoid point source contamination of sachet and tap
water. Moreover, further studies are needed to definitively confirm the existence of these
novel water contaminants from Katsina, using advanced techniques such as DNA-DNA
hybridization and whole genome sequencing.
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ABSTRACT

Solanum species are traditionally used in the treatment of several diseases, such as diabetes
etc. It has been shown that plants contain many chemical compounds having medicinal
values. These compounds are extracted from different parts of diverse plants such as root,
stem, leaf, flower, fruit, etc. It is popularly believed that herbal plants are safer than
pharmaceuticals because they are of natural origin. However, recent scientific reports have
demonstrated that several medicinal plants used in herbal medicine are potentially toxic, and
some are even mutagenic or carcinogen. Thus the present study was designed to investigate
the toxicity effects of aqueous fraction of Solanum incanum root in albino rats. The OECD
guidelines were used for the acute and sub-chronic studies of the fraction and the effect of the
fraction on serum concentrations of liver and kidney function indices were determined. The
result of the studies shows that the LDs of aqueous fraction is greater than 5000mg/kg and its
sub-chronic oral administration did not produce significant changes on the liver and renal
indices. Hence, the finding suggested that the aqueous fraction of Solanum incanum root is
scientifically safe and can be utilize for the management of disease conditions.

Keywords: Solanum incanum, Aqueous fraction, Toxicity, LDsy and sub-chronic

INTRODUCTION

Medicinal plants are plants used as natural medicines to treat and prevent illnesses (WHO,
2013). Plants have always been the most important source of drugs mainly because most
plants are food producers and are able to synthesize a large variety of biochemical and organic
compounds such as carbohydrates, proteins, terpenes, steroids, alkaloids and glycosides
(Nweze et al., 2009). There are many chemical substances that have been synthesized from
plants for drugs and medicines. However, many plants have also been reported to be unsafe to
both animals and humans. It should therefore, be emphasized that the traditional use of any
plant for medicinal activities, by no means, justify the safety of such plant (Ukwuani et al.,
2012).

Plants in herbal medicine should therefore, be scrutinize for its safety or toxicity and
necessary recommendations should be made on their use (Koduru et al., 2006). Acute and
sub-chronic toxicity studies on medicinal plants and its products derived from them should be
obtained in order to increase the confidence in its safety to humans, particularly for use in the
development of active drugs (Ukwuani et al., 2012). Toxicity evaluations on medicinal plants
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from them usually determine the level of safety particularly during the development of drugs
(Jailoy et al., 2010).

Solanum incanum commonly called bitter or Sodom apple is one of about one thousand five
hundred Solanum species in the world, it is well recognized medicinal plant belonging to the
Solanaceae family (Schmelzer and Gurib-Fakim, 2008). It is commonly known as daata to the
Hausas, anara to the Igbos and igbaa to the Yorubas. It is widely found in many parts of
Africa, Middle East and Far Eastern Asia (Mwonjoria et al, 2014). Reported ethno-
pharmacological activities of Solanum incanum include anti-microbial (Britto and
Senthikumar, 2001; and Konate et al., 2011) anti-tumour (Chun-Nau et al.,, 2019),
antinociceptive and antipyretic effects (Mwonjoria et al., 2011). Solanum species are also
traditionally used in the treatment of diabetes (Nwanna et al., 2016). Okoli et al. (2009)
reported the effect of Solanum incanum leaves on postprandial blood glucose concentration of
normoglycemia Nigerians. The objective of this research is to evaluate the toxicity profiles of
aqueous fraction of Solanum incanum root in albino rats.

MATERIALS AND METHODS

MATERIALS

Collection and Identification of Plant

Solanum incanum root was collected from VC’s complex, Usmanu Danfodiyo University
Sokoto and identified and authenticated by a Taxonomist from the Botany Unit of the
Department of Biological Sciences, Usmanu Danfodiyo University, Sokoto, Nigeria where a
voucher specimen (UDUH/ANS/0242) was deposited.

Chemicals, Reagents and Equipment

All the chemicals and reagents used for this work were of analytical grade and purchased
from reputable chemical manufacturers, e.g. Randox Laboratory, United Kingdom. The
laboratory equipment used, were also of standard quality.

Animals Care

Twenty-five (25) healthy wistar strain albino rats of both sexes weighing between 130-150g
were used for this study. The rats were purchased from the animal house of department of
biochemistry, Usmanu Danfodiyo University, Sokoto. The rats were allowed to acclimatize to
the environment and were maintained on standard laboratory diet and clean tap water and
libitum for a period of one week. Animals were housed in clean cages under normal
prevailing environmental condition. The protocol of the study was guided by the best
International Guidelines in animal care (IRAC, 1983; NRC, 1997, NIH, 2008 and OECD,
2019).

METHODS

Preparation of Methanol Root Extract of Solanum incanum

The powdered root of Solanum incanum (500g) was soaked in 2.5 litres of methanol for 72
hours, after which it was filtered using a piece of clean, sterile, white Muslin cloth to remove
debris and filtered on a whatman No.1 filter paper. The filtrate was concentrated using a
rotatory evaporator at 450°C. Subsequently the residual methanol was dried and the
percentage yield was calculated (Saidu et al., 2016). The dried crude methanolic extracts were
stored in plastic containers until required.

The fractionation of the methanol root extract of Solanum incanum was carried out according
to modified method of Hassan et al., (2013). Fifty grams (50 g) of the methanol crude root
extract was dissolved in distilled water and placed in a separating funnel. Equal volume of
hexane was added and vortexed vigorously and allowed to separate into two layers (upper the
hexane phase and the lower aqueous fraction). The Aqueous fraction was collected followed
by the hexane phase. The Aqueous fraction was similarly treated with ethyl acetate, and
butanol saturated with water. The fractions were labelled Hexane (HXN), Ethyl acetate
(ETE), Butanol saturated with water (BSW) and the aqueous fraction (AF) respectively. The
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fractions were concentrated using a rotatory evaporator at 45°C and the residual organic
solvent dried in a drying cabinet.
Acute Oral Toxicity Test of Aqueous Fraction of Solanum incanum Root (LDsy
determination)
The acute oral toxicity testing was performed according to organization for economic and co-
operation development 425 guidelines for testing of chemical (OECD, 2019). A total of five
albino rats were randomly selected and used for the experiment. The animals were fasted
overnight providing only water, after which aqueous fraction of Solanum incanum root was
administered orally at a single oral limit dose level of 5000 mg/kg body weight. After the
administration, food was withheld for further 3hrs. The animals were observed individually at
least once during the first 30min after dosing, periodically at 8hrs, 14hrs, 24hrs, and 48hrs
intervals (with special attention given during the first 4hrs). The observations include fatigue,
loss of appetite, diarrhoea, salivation, grooming, respiratory distress and refusal to eat and
drink. The animals were thereafter observed for a period of 14 days for any signs of delayed
toxicity and mortality.
Sub-chronic Toxicity Study of Aqueous Fraction of Solanum incanum Root
Twenty albino rats were randomized into four (4) groups of five (5) rats each for sub-chronic
toxicity study in which oral administration of different concentration based on the LDs of the
aqueous fraction of Solanum incanum root continues for 28 days.

1. Group-l: Normal Control: administered with Distilled water only.

2. Group-I1: Receives 30% of the LDsy

3. Group-I1l: Receives 60% of the LDsg

4. Group-1V: Receives 80% of the LDsg
Sub-chronic oral toxicity test was performed according to the Organization of Economic Co-
operation and Development guideline 407 for testing of chemicals (OECD, 2018).
At the end of the observation periods in the Sub-chronic toxicity tests, the animal was fasted
overnight on the 28™ and on 29" day, they were anaesthetized by dropping each of the
animals successively in a transparent plastic jar saturated with chloroform vapor. The animals
were then removed from the jar and blood samples collected from the animals through cardiac
puncture. The blood samples were allowed to clot, centrifuged and serum collected was used
for liver function and kidney parameters determination.
Marker of Toxicity
The following tests were conducted to investigate derangements in the liver and kidney
function of animal used for the Sub-chronic toxicity studies.
Measurement of Aspartate Amino Transferase (AST)
Aspartate amino transferase catalytic activity was determined by the method of Reitman and
Frankel (1957). Aspartate amino transferase activity is measured by monitoring the
concentration of oxaloacetate hydrazone formed with 2, 4-dinitrophenylhydrazine. Exactly
0.5ml solution containing phosphate buffer (100 mmol/l, pH 7.4), L-aspartate (100 mmol/l)
and a-oxoglutarate (2 mmol/l) incubated for 30minutes at 37°C were added to 0.1ml of
sample, followed by the addition of 0.5ml 2, 4-dinitrophenylhydrazine (2 mmol/l) that was
incubated for 20 minutes at 25°C, after which 0.4 mol/l NaOH was added. The contents were
mixed and the absorbance was read against the blank after Sminutes at a wavelength of
546nm wavelength. The activity of AST in the serum was obtained from a standard curve.
Measurement of Alanine Amino Transferase (ALT)
Alanine amino transferase activity was determined by the method of Reitman and Frankel
(2017). Alanine amino transferase is well measured by monitoring the concentration of
pyruvate hydrazone formed with 2, 4-dinitrophenylhydrazine. Exactly 0.5ml solution
containing phosphate buffer (100 mmol/l, pH 7.4), L-alanine (200 mmol/l) and a-oxoglutarate
(2 mmol/l) incubated for 30minutes at 37°C were added to 0.1ml of sample, followed by the
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addition of 0.5ml 2, 4-dinitrophenylhydrazine (2 mmol/l) that was incubated for 20 minutes at
25°C, after which 0.4 mol/l NaOH was added. The contents were mixed and the absorbance of
each of the samples was taken against blank after 5 minutes at 546 nm wavelength. The
activity of ALT in the serum was obtained from a standard curve.

Measurement of Alkaline phosphatase (ALP)

Alkaline phosphatase activity was estimated using the method of Sood (2019). Serum alkaline
phosphatase hydrolyzes 4-nitrophenylphosphate to 4-nitrophenol and inorganic phosphate at
alkaline pH (10.5). The intensity of the colour is directly proportional to the activity of ALP.
The serum (0.02 ml) was placed into a labelled test tube and 1 ml of the alkaline phosphatase
working reagent was added. The test tube content was mixed and the initial absorbance was
read against air at 405 nm and at zero minute. A timer was started and absorbance was read at
405 nm after 1, 2 and 3 minutes.

Measurement of Bilirubin (Total and Direct)

This was determined by the calorimetric method of Jendrassik and Grof (2018). Direct
bilirubin reacts with diazotized sulphanic acid in alkaline medium to form a blue coloured
complex. Total bilirubin was evaluated in the presence of caffeine which releases albumin
bound bilirubin, by the reaction with diazotized sulphanilic acid.

Total Bilirubin

Exactly 1.25ml solution containing sulphanilic acid (29 mmol/l), hydrochloric acid (0.17 N),
sodium nitrate (38.5 mmol/l), caffeine (0.26 mol/l), sodium benzoate (0.52 mol/l) incubated
for 10minutes at 20-25°C were added to 0.2ml of sample, followed by the addition of 1.0ml
solution containing Tartrate (0.93 mol/l) and sodium hydroxide (1.9 N). The solutions were
mixed and allowed to stand for 5-30 minutes at 20-25°C and absorbance of the sample at 578
nm was read against sample blank

Direct Bilirubin

A mixture amounting to about 2.25ml containing sulphanilic acid (29 mmol/l), hydrochloric
acid (0.17 N), sodium nitrate (38.5 mmol/l), caffeine (0.26 mol/l), sodium benzoate (0.52
mol/l), Tartrate (0.93 mol/l) and sodium hydroxide (1.9 N) and 0.9 % NaCl were added to
0.2ml of sample. The solutions were mixed and allowed to stand for 10 minutes and read at
546 nm.

Measurement of Serum Albumin

Serum Albumin was determined using Bromocresol green binding method as modified by
Doumas et al. (2017). Bromocresol green (BCG) reagent were added to 0.02ml of serum,
3g/dl standard protein (bovine serum albumin) and water for the test, standard and blank
respectively. The tubes were mixed properly and the absorbance of the standard and test were
read against the blank at 632nm.

Measurement of Total Protein

Total protein was estimated using the biuret reaction method by Tiez (2015). Into well labeled
test tubes, appropriate volumes of the required solution were dispensed as follows: 0.02ml
Distilled H,0 and 1.0ml Biuret, 0.02ml Standard and 1.0ml Biuret, 0.02ml Serum and 1.0ml
Biuret. The contents were mixed and incubated at room temperature for 10 minutes and the
absorbances were read at 540nm wavelength colorimetrically against reagent blank. Total
protein Standard = 6.0 g/dI.

Measurement of Serum Creatinine

Serum creatinine concentration was estimated using Jaffe’s reaction (Bartels and Bohmer,
1971). Into well labeled test tubes with appropriate volumes of the required solution of the
test sample containing about 2.0ml of (Distilled water (ml), H,SO4 (ml), Sodium tungstate
(ml) and Serum (ml)) and the standard solution also of 2.0ml contains mixture of (Distilled
water (ml), H,SO,4 (ml), Sodium tungstate (ml) and standard) were dispensed, thoroughly
mixed and centrifuged for 10mins at 1500rpm. After which, the supernatant was collected and
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further treated accordingly. This constitutes the second stage in serum creatinine estimation.
The preparation was finally allowed to stand for 10mins then the absorbance read at 505nm.
Measurement of Serum Urea

Serum urea was determined using the Berthelot colorimetric method of Young (2017). Into
carefully well labeled test tubes, appropriate volumes of the required solution, the test sample
containing about 0.11ml of (0.01ml sample and 0.1ml Urease) and the standard solution also
of 0.11ml containing a mixture of (0.01ml standard and 0.1ml Urease) were dispensed. The
contents were mixed and then incubated at 37°C for 10 minutes. This was followed by the
addition of 2.5ml Phenol and 2.5ml Sodium hypochlorite. The solution was mixed
immediately and incubated at 37°C for 15 minutes. The absorbance of the sample and
standard were read against the blank at 520 nm.

Measurement of Serum Sodium and Potassium lons

Serum sodium and potassium ions were measured using flame photometry, (Cheesbrough,
2011). The flame photometer was calibrated using the standard solutions for sodium and
potassium respectively. The meter was set at zero while aspirating distilled water of blank
solution. It was again set at 100 % E (emission) reading while aspirating with the top
concentration of the standards. The percentage emission readings were recorded for all the
intermediate standard solutions. A standard curve on linear graph paper was plotted and the
concentration of the elements in the sample solution was determined from the standard curve.
Measurement of Bicarbonate and Chloride lons

Serum bicarbonate and chloride ions were measured using titration/volumetric method
(Chapman, 2016).

Bicarbonate: To 50 ml of water, few drops of phenolphthalein, 0.25 % in 50 % alcohol were
added. Sulphuric acid, standard 0.025 M was then titrated with the pink coloured solution
produced drop wise every two or three seconds until the pink colour disappears. One or two
drops of methyl orange were then added to the solution. The titration was continued to the
methyl orange end point and the total reading was recorded.

Chloride lons: Potassium chromate indicator (Iml) was added to the solution from the
bicarbonate determination and titrated against silver nitrate. At end point, burette reading was
recorded.

RESULTS

Acute Toxicity Oral Test of the Aqueous Fraction of Solanum incanum

Single oral administration of 5000mg/kg of last remaining aqueous fraction of Solanum
incanum root in albino rats did not produce any visible sign or symptoms of toxicity or
mortality in the treated animals. Behavioural changes such as grooming, loss of appetite,
salivation, fatigue, diarrhoea as well as refusal to eat and drink were not observed over a
period of 14 days. Therefore, the result indicated that the LDsp of the last remaining aqueous
fraction of Solanum incanum root is greater than 5000mg/Kg.

Body Weight (g) Changes of Rats Administered Sub-Chronic Doses of Aqueous Fraction
of Solanum incanum

The result of the body weight (g) changes of the rats administered sub-chronic doses of last
remaining aqueous fraction of Solanum incanum is presented in Figure 1. When compared
with the initial weight at week 0, rats in the control group had significant increase (p< 0.05) in
body weight at week 3 and 4. Body weight of the rats administered with 1500 mg/kg, 3000
mg/kg and 4000 mg/kg body weight increased significantly (p< 0.05) at week 4 of sub-
chronic doses administration.
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Figurel: Body Weight (g) Changes of the Rats Administered Sub-Chronic Doses of Last
Remaining Aqueous Fraction of Solanum incanum. Values are mean = SEM of 5 rats. *P<
0.05: significantly different when compared with initial weight
The Effect of Oral Administration of Aqueous Fraction of Solanum incanum on Liver
Enzymes
The result of the liver enzymes activities of the rats administered sub-chronic oral doses is
presented in Figure 2. There were no significant differences (p< 0.05) observed for the indices
of liver enzymes, AST and ALT as compared with the control, but there was significant
increase in ALP levels administered with 1500 mg/kg of oral doses of last aqueous remaining

fraction of Solanum incanum as compared with the control.
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Figure 2: The Effect of Oral Administration of Aqueous Fraction of Solanum incanum on
Liver Enzymes. AST-Aspartate Amino Transferase, ALT- Alanine Amino Transferase, ALP-
Alkaline Phosphatase. Values are mean + SEM of 5 rats. *P< 0.05: significantly different
when compared with Control group

The Effect of Oral Administration of Aqueous Fraction of Solanum incanum on Serum
Protein and Bilirubin Levels

The result of serum protein and bilirubin levels of rats administered sub-chronic doses of
aqueous fraction of Solanum incanum is presented in Figure 4.3. There were no significant
difference (p<0.05) observed for the level of serum protein and bilirubin in experimental rats
administered with oral doses of aqueous fraction of Solanum incanum as compared with the
control rats.

® Control ™ 1500mg/ke 3000mg/kg 4000me/kg

I
I
. T

Total Protein (g/dl) Albumin(g/dl) Total Bilirubin Direct Bil/i[jtfbin
mg/dl me

Serum Protein and Bilirubin

()]
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Figure 3: Serum Protein and serum Bilirubin Levels of the Rats Administered Sub-Chronic
Oral Doses of Last Remaining Aqueous Fraction of Solanum incanum. Values are mean =+
SEM of 5 rats. The values were not significantly different (P< 0.05) when compared with the
control group.

The Effect of Oral Administration of Aqueous Fraction of Solanum incanum on Renal
Function Parameters

The result of renal function parameters (Creatinine, urea, sodium, potassium, chloride and
bicarbonate ion) is presented in Figure 4.4. There was mild elevation in creatinine levels
among some of the aqueous fraction tested doses as compared with the control rats. Although,
the elevation was not statistically significant at (p<0.05). There were no significant
differences observed for the level of serum urea in the experimental rats administered with
oral doses of aqueous fraction of Solanum incanum as compared with the control rats. Na*,
K*, CI', and HCO® levels of the aqueous fraction treated groups were not significantly
different from those of the control group.

WWW.iensci.org 15 Umaru Musa Y ar'adua University, Nigeria



SEPTEMBER
20-21,2022

INTERNATIONAL CONFERENCE ON CHEMICAL AND BIOLOGICAL SCIENCES

® Control ™ 1500 ™ 3000 4000 =
160

140

120
. . II .
80
e
[ -

&n CREAT(mg/dI) UREA mmoI/L) Na+(mmoI/L) K+ (mmoI/L) Cl-(mmol/I) 03-(mmol/L)
Renal Function Parameters

Concentration

Figure 4: Renal Function Indices of the Rats Administered Sub-Chronic Oral Doses of Last
Agqueous Remaining Fraction of Solanum incanum. Values are mean + SEM of 5 rats. The
values were not significantly different (P< 0.05) when compared with the control group.
CREAT- Creatinine, Na*- Sodium ion, K*- Potassium ion, CI- Chloride ion and HCOj;™-
Bicarbonate ion.

DISCUSSION

Determination of LDsy (Lethal dose that would kill 50% of the tested population) is usually
the first step in the evaluation of toxic characteristic of a substance (Ogbuehi et al., 2015).
According to Ukwuani et al. (2012), it is an initial appraisal of toxic manifestations and is one
of the initial screening experiments performed with all compounds. The result of the acute
oral toxicity of agueous fraction of Solanum incanum was found to be greater than 5000
mg/kg body weight as there was no mortality and behavioral signs of toxicity, like grooming,
loss of appetite, salivation, fatigue, diarrhoea, respiratory distress and refusal to eat and drink
were not observed over a period of 14 days, in any of the experimental animals. This result is
in line with previous work of Assefa et al. (2016) who reported that oral administration of
aqueous root extract of Solanum incanum up to 15, 000 mg/kg doses of the extract to mice did
not show signs of conventional toxicity. The Canadian Centre for occupational health and
safety (CCOHS): based on the Hodge and Sterner Scale defines a test substance as extremely
toxic when the LDs is less than 1 mg/kg body weight, highly toxic at 1-50 mg/kg, moderately
toxic at 50-500 mg/kg, slightly toxic at 500-5000 mg/kg, practically non-toxic at 5000-15000
mg/kg and relatively harmless when the LDsq is more than 15000 mg/kg (Hodge and Sterner,
2005).

The body weight of the animals administered sub-chronic doses of aqueous fraction of
Solanum incanum increased at week four. The aqueous fraction may have improved the
digestion and nutritive value of the animal’s feed leading to efficient absorption and storage
of excess macro-nutrients as reported by Ryosuke et al. (2012). This claim is further
supported by the work of Sambo et al. (2010) who reported the presence of carbohydrate in
Solanum incanum plant might be partially responsible for the observed increase in body
weight of rats fed with various doses of the extract.

The expression of toxicity of xenobiotics is usually determined biochemically by monitoring
some serum enzymes (Ukwuani et al., 2012). An increase in AST, ALT and ALP are
commonly measured as indices of the liver damage (Abdel-Baset et al., 2017). Changes in
ALT and AST activities may indicate alteration of cellular permeability or cellular injury and
necrosis (Crook, 2016). Increased ALP level usually lead to cholestatic liver disease and
biliary obstruction (Kaneko et al., 2017). ALT is more liver specific than AST and ALT
activity is usually higher than AST activity at early or acute hepatocellular disease (Whitby et
al., 1989). Although both of them are useful indices for identifying inflammation and death of
the liver cells (Thapa and Walia, 2007). In this present study, the ALT and AST activities of
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animals administered with oral doses of aqueous fraction of Solanum incanum were not
significantly different (P<0.05) from the control but there was ALP elevation at 1500 mg/kg
body weight of the extract, this does not signify liver damage because there was no increase in
the level of ALT and AST whose elevation also signify liver damage.

Serum albumin and total proteins measurement are mostly performed to access the synthetic
capacity of the liver (Thapa and Walia, 2017). Albumin is the most abundant plasma proteins
with the functional role of maintenance of osmotic pressure, transportation of both
endogenous and exogenous substances and serving as protein reserve (Saidu et al., 2017).
Liver ability to produce albumin is lessened if the synthetic function of the organ is affected
(Kulig and Vacanti, 2014). Rapid decrease in serum albumin is visible in hepatitis and liver
cirrhosis (Saidu et al., 2017). Over hydration, impaired protein synthesis due to malnutrition,
malabsorption, liver disease may result to decreased plasma total protein concentration
(Yakubu et al., 2013). In the present study, the serum protein and albumin were not
significantly different between the animals treated with sub-chronic doses and the control
group. This result demonstrates the fact that the synthetic function of the liver of the rats
exposed to various doses of aqueous fraction of Solanum incanum is not affected.

Bilirubin is a useful indicator of the excretory function of the liver, in addition to its being a
useful device in the evaluation of haemolytic anaemia. In the present study, there was no
significant different in total bilirubin and direct bilirubin in the serum of aqueous fraction of
Solanum incanum rats when compared with the control. Therefore, it may be stated that the
excretory function of the liver in rats is not affected significantly as a result of the sub-chronic
oral administration of aqueous fraction of Solanum incanum.

Renal function parameters are usually determined to access the normal functioning of
different parts of the kidneys (Abolaji et al., 2017). They are located in the liver and
transported through the blood to the kidney for excretion (Oluwole et al., 2012). Functional
kidneys remove these waste product compounds from the blood to be excreted in urine
(Cotran et al., 2015). High level of these metabolites in the blood is an evidence of renal
dysfunction. In this present study, there was mild elevation in the creatinine levels among
some of the aqueous fraction tested doses (3000 and 4000 mg/kg body weight). Although,
such elevation was not statistically significant (p<0.05) as compared with the control. There
was no significant difference (p<0.05) in the urea levels of the animal treated group as
compared with the control. This shows that aqueous fraction is not toxic to the kidney. Serum
electrolytes such as sodium, potassium, bicarbonate and chloride play an important function
in inter compartmental water balance and exchange of gases (Kang et al., 2012). In this
present study, there was no significant difference (p<0.05) in the levels of sodium, potassium,
chloride and bicarbonate treated groups as compared with the control group. This could be
attributed to normal functioning status of the kidney.

CONCLUSION

The findings of the present study showed that aqueous fraction of Solanum incanum at the
limit test dose is practically non-toxic and may be safe in oral formulation and could have
greater importance as therapeutic agent in preventing or slowing diseases. Hence Solanum
incanum is suggested as a potential plant that is scientifically safe and can be utilize for the
management of disease conditions.
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ABSTRACT

Cytomegalovirus (CMV) infection during pregnancy is a major cause of congenital infection
worldwide. It can result in significant morbidity, mortality, or long-term sequelae, including
sensorineural hearing loss. This study aimed to detect and quantify CMV among newborn
babies in Katsina Metropolis by evaluating the prevalence, viral load and some associated risk
factors that increases the susceptibility of newborns to the virus. Hundred (100) saliva
samples were collected from newborns (aged between 1-12days) from selected hospitals and
healthcare centers. Molecular analysis was carried out for the detection of the presence of
HCMV DNA in the samples through DNA extraction and PCR amplification. And the viral
load was determined. The results for the PCR showed that 6 out of 100 (6%) of the newborns
were found to be HCMV positive while 94 out of 100 (94%) were found HCMV negative.
The viral load reveals a load of 1.68 x 10?, 6.32 x 103, 3.63 x 103, 1.41 x 103, 1.00 x 10? and
9.02 x 10° IU/ml respectively. The data shows 6% prevalence of CMV infection and the
feasibility of CMV screening by testing qPCR. There was a weak relationship between
maternal and neonatal CMV infection. There is no statistical association of age, birthweight,
gender, delivery mode and gestational age and CMV DNA positivity. (P>0.05). This study
demonstrated that PCR is a reliable test in the diagnosis of cytomegalovirus as it detects and
quantifies viral DNA which is useful in predicting the patient’s risk for disease and
monitoring the effect of antiviral therapy. It is recommended that newborns with a positive
PCR need to be vigilantly followed up for development of symptoms and early initiation of
therapy.

Keywords: Cytomegalovirus, congenital, PCR.

INTRODUCTION

Human cytomegalovirus (CMV) is a prototype species member of Betaherpesvirinae, a
subfamily of the Herpesviridae family which is highly prevalent in the human population,
with seroprevalence ranging from 45% to 100% (Putri et al., 2019). CMV is endemic
worldwide in the human population without seasonal variation (Alwan et al., 2019). Human
cytomegalovirus infection is the most frequent cause of congenital infection worldwide and is
the leading cause of permanent disability and birth defects (Alwan et al.,, 2019).
Cytomegalovirus is the also cause of mental retardation, congenital abnormalities, and
neonatal infections (Yasir et al., 2020). CMV is mainly a problem for certain high risk groups,
these are unborn babies whose mothers become infected with CMV during the pregnancy and
children or adults whose immune systems have been weakened by disease or drug treatment,
such as organ transplant recipients or people infected with HIV. The symptoms of a CMV
infection vary depending upon the age and health of the person who is infected, and how the
infection occurred. Infants who are infected before birth usually show no symptoms of a
CMV infection after they are born, although some can develop hearing, vision, neurological,
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and developmental problems over time. In a few cases, there are symptoms at birth, which can
include premature delivery, being small for gestational age, jaundice, enlarged liver and
spleen, microcephaly (small head), seizures, rash, and feeding difficulties (Musa, 2014).
Identification of newborns with CMV infection is desirable because early interventions,
including antiviral therapy for selected infants and identification of hearing loss that develops
during early childhood, have been shown to result in better hearing and developmental
outcomes (Goldfarb et al.,, 2020). However, most newborns with CMV infection are
asymptomatic or have mild, non-specific findings, such that only a small fraction of infections
are identified in the absence of coordinated neonatal CMV testing programs (Goldfarb et al.,
2020). Cytomegalovirus (CMV) is a major public health problem throughout the world. It has
been considered the most common infectious cause for intellectual disability. It is also the
most common non-genetic cause of neurological disabilities in children that result to severe
sequelae such as sensor neural hearing loss, neurodevelopmental delay and blindness (Ahmad
et al., 2011). Most infants with CMV infection lack any clinical abnormalities and are not
identified in the newborn nurseries (Mina et al., 2017). Moreover, there has not been any
concise statistics regarding the prevalence of this disease in Katsina State, specifically in
Katsina Metropolis.

MATERIALS AND METHODS

Ethical Considerations

Ethical clearance was obtained from Research and Ethical Clearance Committee Katsina State
Ministry of Health (MOH/ADM/SUD/1152/1/353) and Federal Medical Centre
(FMCNHREC.REG.N003/082012) Respectively. Respect to subject’s rights was observed,
this includes the right to refusal. There was provision for subject’s safety (physical and
psychological) by maintaining confidentiality.

Study Design

This is a hospital based cross-sectional study with both descriptive and analytical components.
The descriptive component describes the occurrence of CMV among newborn babies in terms
of person, place and time while the analytical component identifies the factors associated with
CMV infection.

Sampling Size Determination

A total of 100 newborn babies were recruited into the study. The sample size was obtained
using the formula as follows:

N=2° (P)Q
D

Where,
N= Sample size
Z= Statistics for a level of 95% confidence interval = 1.96
P= Prevalence rate of CMV previous studies = 3.8%
D = level of significance (allowable error) = 5% or 0.05
Q=1-P
N=2° (P)Q

D

N= (1.962) x 0.038x (1-0.038)
(0.05)?

=3.8416 x 0.038x 0.962
0.0025
=56.17
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Based on the calculated sample size above, a sample of 56.17 was the least sample size for the
study. However, 30-40% of the calculated sample size was added to the 56.17 to avoid error.
Therefore, an approximate total of 100 consecutive non duplicate samples were collected and
used for the study.

Sample Collection

Saliva sample was taken from neonates using a Dacron swab, where the swab was placed on
neonates’ buccal mucosa until moist and the specimen was then placed into a viral transport
medium, then transferred to the research center as soon as possible. Data from routine clinical
evaluations of the newborns, including gestational age, gender, weight, prematurity,
congenital anomalies, and concomitant diseases, were collected from the medical record. Data
of the mothers including demographic and clinical information as well as maternal history of
pregnancy were obtained from interviews conducted by research staff and from medical
records.

DNA Extraction

The samples were rapidly shaken, and the resulting liquid was stored at -20 °C until the
testing time. In the laboratory, DNA samples were extracted using a DNA extraction Kit using
the Liferiver (Nucleic Acid Extraction Kit) in accordance with the manufacturer’s instructions
as follows brief:

20ul of proteinase K and 600ul of Lysis Buffer were added to a 2ml microcentrifuge tube,
300ul of each sample was then added and immediately mixed thoroughly by vortexing for 15s
prior to incubation at 56°C for 10min. The tube was then centrifuged briefly to remove drops
from inside the lid, and 600ul of molecular biology grade 100% ethanol added to the sample,
mixed by vortexing for 15s, followed by brief centrifugation to remove drops from inside the
lid. Binding of sample to the Mini spin column membrane was achieved in two successive
steps, each involving the application of all the sample mixture to a Mini spin column in a 2ml
collection tube followed by centrifugation at 8000rpm for 1min. The filtrate with collection
tube was discarded and spin column placed in another clean 2ml collection tube. Wash steps
involved addition of 600ul of Buffer A, centrifugation at 8000rpm for 1min, followed by
600ul of Buffer V and centrifugation at 12,000rpm for 3min, with change of collection tube at
the end of each centrifugation step. Additional centrifugation was performed at 12,000rpm for
1min before the elution step. DNA was eluted into 50ul Elution added to the spin column
placed in a sterile 1.5ml microcentrifuge tube. Following incubation at room temperature for
5min, final centrifugation at 8000rpm for 1min was performed to recover the DNA. The
extracted DNA samples were stored at -20°C prior to analysis.

PCR Amplification

DNA copy numbers were computed in a TagMan Real-Time assay run on the Applied
Biosystems 7500 Fast Real-Time PCR System (Applied Biosystems® Inc.). Each qPCR
reaction was in a 36ul volume consisting of 34.6ul HCMV PCR Reacion Buffer (Bioer
Technology), 1ul internal control, 0.1ul UDG, 0.3ul Taq polymerase and 4ul template DNA.
All standards and samples were run in duplicate. Cycling conditions were 37°C for 5Smin,
94°C for 1min, followed by 40 cycles of 94°C for 5s and 60°C for 40s. FAM and HEX
channels were chosen for collecting signals.

Statistical Analysis

All data were entered into restricted, password-protected Microsoft Access 2016 databases,
and related hard copy information kept in a locked cabinet. SPSS and Microsoft Excel 2016
was used for data analysis. Nominal data were analyzed in contingency tables by Fisher Exact
tests, while sample means were compared by the Student’s t test and medians analyzed by the
Mann-Whitney U test. P-values were computed with significance threshold set at 0.05.
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RESULTS

A total of 100 saliva samples of newborn babies at the five selected Hospitals and Healthcare
centers in Katsina Metropolis were randomly collected. Samples were collected from General
Hospital Katsina (20), Turai Maternity and Children Hospital Katsina (20), Federal Medical
Centre Katsina (20), Comprehensive Healthcare Centre Kofar Kaura (17), Comprehensive
Healthcare Centre Kofar Marusa (13), Sahel Medicare Centre Katsina (10) and analyzed. Out
of 100 samples tested 6 (6%) emerged positive and 95 (95%) emerged negative. Thus, the
prevalence of cytomegalovirus among newborn babies within the study area was 6% (Table
1). The viral load of infected newborns and their mothers were quantified. The mothers have
the highest load of 10* and 10* copies/mL with the newborn babies having a load of 10* and
10> copies/mL. The mean viral load in newborn babies was 3441 copies/mL and 8930
copies/mL in their respective mothers (Table 2).

No statistically significant association between age (days) and CMV infection (P=0.06), hence
all newborns have the same possibility of becoming infected. Similarly, the gestational age,
birthweight of the newborn babies as well as the gender of the newborn babies are all not
significantly associated with CMV infection statistically, in this study (P>0.05). Although the
proportion of newborn babies with who were delivered vaginally (4.95%) was higher than the
proportion of newborn babies with CMV infection delivered by Caesarean Section (0.99%)
this difference is not statistically significant (X?=0.10, df=2, P=0.009). However, neonates
who were delivered vaginally were about 4 times more likely to have CMV infection
compared to those delivered by Caesarean Section (Table 3). There is a positive but weak
relationship between maternal and neonatal CMV infection. However, this relationship is not
statistically significant (r=0.37, p=0.945). Pearson’s correlation analysis was performed to
assess the correlation between the quantitation of CMV DNA in newborn babies and their

mothers (Table 4).

Table 1: Prevalence of CMV infection of the study subjects
CASES N(%)

Positive 6 (6)

Negative 95 (95)

Total 100(100)

Table 2: CMV viral load of positive newborns and their mothers
Maternal (copies/mL) Neonatal (copies/mL)
4.45x10° 1.68 x 102

1.95 x 10° 6.32 x 10°

1.30 x 10* 3.63 x 10°

2.20 x 10* 1.41 x 10?

1.28 x 103 1.00 x 102

1.09 x 10* 9.02 x 10?
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Table 3: Sociodemographic factors/Risk factors associated with CMV infection
CMV INFECTION

VARIABLE POSITIVE NEGATIVE # df P-value
N % N %

AGE (DAYS) 1-4 3 3 26 26
5-8 3 3 29 29 0.22 3 0.06
8-12 0 0 39 39

BIRTH <l5kg O 0 12 12

WEIGHT 1.5- 0 0 23 23 0.002 3 0.08
2.5kg
>25kg 6 6 59 59

GENDER Male 5 5 47 47 0.10 2 0.05
Female 1 1 47 47

DELIVERY Vaginal 5 5 27 27 0.10 2 0.09

MODE CS 1 1 67 67

GESTATIONAL AGE Term 6 6 84 84 0.01 2 0.15

Preterm O 0 10 10

Table 4: Co-relation between CMV infected newborns and their mothers

Maternal (copies/ml) Neonatal (copies/ml) R P
4450 168 0.37 0.945
1950 6320

13000 3630

22000 1410

1280 100

10900 9020

DISCUSSION

Compared to the world investigations, CMV in newborns are scarce in Africa. The number of
neonates tested for CMV infection varied from 115 to 2685, and all clinical specimens were
collected within 2 weeks of birth. In 9 studies PCR techniques were used for the detection of
CMV, urine culture in 2, and antibody detection with ELISA in a single study. Most of the
studies have used urine or saliva samples while only one study has used umbilical cord and
nasopharyngeal aspirates.

Based on the available published literature, our study is the first to provide a report on CMV
infection from a prospective screening study in Katsina. In our study, viral DNA was detected
in the saliva of 6 out of 100 newborn babies, yielding a prevalence rate of CMV infection of
6% in newborn babies in Katsina. Thus, by using a sensitive molecular assay to detect CMV
DNA in newborns’ saliva samples, we found that one in every eighteen newborns in our study
population was infected with CMV.

The 6% prevalence of CMV infection found in our study is higher compared to other newborn
screening studies in Finland (0.2%) (Puhakka et al., 2018), Japan (0.3%) (Yamaguchi et al.,
2017), Iran (0.5%) (Karimian et al., 2016), Panama (0.6%) (Estripeaut et al., 2007), China
(0.7%) (Wang et al., 2017), Brazil (1.1%) (Mussi-Pinhata et al., 2009), India (2.1%) (Dar et
al., 2008), Lagos, Nigeria (3.8%) (Olusanya et al., 2016), and Ethiopia (4.1%) (Kiros et al.,
2021) but closely related to those observed in a peri-urban birth cohort in Gambia (5.4%)
(Van der Sande et al., 2007) and in a highrisk population in China (6.1%) (Zhang et al.,
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2007). The maternal CMV immune status was assessed in our study to correlate between
maternal and neonatal CMV status which shows a weak positive relationship between them.
However, our findings have a lower prevalence than that reported in Mozambique (6.3%)
(Hailemariam et al., 2021).

Nevertheless, this study explored the use of a virologic assay (PCR) that is reliable and
convenient to identify CMV-infected newborns. Although CMV seroprevalence was not
determined as part of this study. A previous study conducted by Adeiza et al in Zaria, Nigeria
detected CMV IgG in 86% and CMV IgM in 13.2% in HIV positive patients (Adeiza et al.,
2016). Similarly, a previous study among pregnant women in Lagos, Nigeria showed that
97.2% were CMV-IgG positive (Akinbami et al., 2011). High prevalence (2.9%, 22/748) of
CMV in HIV-exposed infants was also documented in a recent study from South Africa
(Manicklal et al., 2014). However, this study demonstrates no statistically significant
association between CMV infection and age, birthweight, gender, delivery mode and
gestational age. This is similar to the previous findings in Lagos, Nigeria that indicated no
associations between CMV and maternal age, mode of delivery, gestational age, birth weight,
gender and jaundice (Olusanya et al., 2016).

Moreover, out of 6 cases positive for CMV DNA, the cases were having a viral load of 1.68 x
102, 6.32 x 10, 3.63 x 10%, 1.41 x 10% 1.00 x 10?> and 9.02 x 10* IU/ml respectively.
According to study by Kraft et al., most Laboratory Developed Tests using Real-time
polymerase chain reaction technologies, the linear range of CMV viral load tests is usually at
least 6 logl0 (1x10° IU/ml). A review of CMV viral load testing performed in 2009 at Emory
Medical Laboratories showed 7.9% samples were positive for CMV DNA. Of these 58.7%
were 100 000 copies/mL (1x10° IU/ml). [One IU/mL of CMV DNA is approximately 1.72
copies/ml]. Although low viral load values are common, their clinical significance is unclear.
Very high viral load values are uncommon but when they do occur, are usually seen in
immunosuppressed patients with primary CMV infection or in those with very severe disease.
Because viral load values as high as 10 million (1x107 IU/ ml) may be present in some
individuals, the upper limit of quantification of a test should be in this range. Some patients
have persistent low levels of CMV DNA in plasma or whole blood and never develop CMV
disease or relapse. In these individuals, it is more useful to follow trends in viral loads values
over time than to assess the significance of any given viral load value.

In another prospective study by Forner et al., (2014) a CMV DNA viral load > 12,000
copies/ml (10,920 IU/ml or 1x10* IU/ml) at birth was associated with an increased risk of
late-onset CMV disease in infants with asymptomatic congenital CMV infection. In the same
population, a birth CMV DNA viral load > 17, 000 copies/mL (15,470 IU/mL or 1.5x 10*
IU/ml) was associated with an increased risk of sensorineural hearing loss (Forner et al.,
2015). Hsiao et al suggested CMV DNA viral load threshold of 11,830 1U/ml for the initiation
of pre-emptive therapy in infants with suspected CMV pneumonia (Hsiao et al., 2013).
Mayaphi et al suggested CMV DNA viral load threshold of 910 IU/ml for the initiation of
preemptive therapy in HIV-positive patients (CD4 < 200 cells/ pL) in ICU (Mayaphi et al.,
2014). Martin-Gandul et al established a viral load of 3983 (3.9x 10° IU/ml) as the optimal
cut-off for initiating preemptive therapy in solid organ transplants.

Studies revealed that PCR assay of saliva showed high sensitivity and specificity and
identifies congenitally infected newborns that would be missed by rapid culture (Hailemariam
et al., 2021). Serologic CMV IgG and IgM assays are not suggested for the diagnosis of CMV
infection in newborns because only 20%-70% of infected babies will have a positive CMV
IgM antibody titer and many newborns will have a positive CMV IgG antibody titer from
blood passed to them from their mother (Hailemariam et al., 2021).
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CONCLUSION

The present study was conducted with the objective to scrutinize the prevalence of CMV
infection, so that the prevention, prognosis and management can be made easy. Overall, the
prevalence rate of CMV in the study area is higher compared to the previous findings.
However, it shows a week association between maternal and neonatal CMV infection within
the study area, unlike the association between risk factors and CMV infection which shows no
relationship. Furthermore, CMV DNA viral load of both the newborns and the mothers was
low and thus the clinical significance is unclear. Furthermore, patients with a positive PCR
need to be vigilantly followed up for development of symptoms and early initiation of
therapy.
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ENTOMOCIDAL EFFECT OF SOME ESSENTIAL OILS: AN ALTERNATIVETO
SYNTHETIC PESTICIDES IN THE CONTROL OF DERMESTES MACULATUS
DEGEER 1774 (COLEOPTERA: DERMESTIDAE)

Nasiru*, A.
Suleiman, M.
Department of Biology, Umaru Musa Yar’adua University Katsina, Nigeria

ABSTRACT

Realizing the hazardous effect of synthetic pesticides to human health, non-target organism
and environment aroused the attention of scientific community in providing alternative
pesticides which are natural, safe and effective. In this study, Thymus vulgaris L and
Syzygium aromaticum L essential oils (TEO and EOSA) were evaluated against Dermestes
maculatus under laboratory conditions by residual contact method. The oils were obtained by
steam distillation using a modified Clevenger apparatus. Four concentrations (2.5, 5, 7.5 and
10%) of each of the essential oils (EOs) were prepared using acetone as a solvent and
separately applied on 15 g of smoke-dried C. gariepinus. Newly emerged adults, 3" instar
larvae and newly laid eggs of the pest were exposed to the treated fish samples for a period of
five days. Results showed that both oils had varying degrees of larvicidal and adulticidal
properties against D. maculatus. Similarly, the EOs significantly inhibited oviposition, egg
hatchability and adult emergence of the pest. In all cases EOSA was the most effective which
resulted in highest effects at all concentrations with lowest LCsp and LTso. Therefore EOSA
and TEO could be used in the control of D. maculatus infesting smoke-dried C. gariepinus.
Keywords: Clarias gariepinus, Dermestes maculatus, Essential oils, Synthetic pesticides,
Syzygium aromaticum, Thymus vulgaris, Infestation

INTRODUCTION

Clarias gariepinus is the most common fish species preserved by smoke-drying in most part
of Nigeria (Ayeloja et al., 2015). It is highly nutritious, containing high amount of vitamins,
proteins, minerals, no saturated fat, and is low in carbohydrates. Unique taste, flavor and
texture of C. gariepinus makes it widely accepted in most part of Nigeria (Aremu et al.,
2013). Smoking is the most popular method of fish processing among fish mongers in Nigeria
and perhaps the simplest method as it does not require sophisticated equipment or highly
skilled labor (. Smoke-dried fish is a good alternative to fresh fish and their nutritional values
are not significantly different (Ajao et al., 2018). Despite the preservation method adopted,
Dermestes maculatus (Deeger 1774) L, accounts for about 71.5% of smoke-dried fish
infestation in most of the producing areas in Nigeria (Babarinde et al., 2018; Ayeloja et al,
2020; Indabo and Zakari, 2020). The infestation which causes 50% - 62.5% qualitative and
quantitative loss as well as declining in consumer acceptability and market prices of smoke-
dried C. gariepinus (Babarinde et al., 2018)

Management of insect pests in many storage systems relies primarily on applying synthetic
insecticides due to their effectiveness, relative long shelf life and application. However,
misuse and over use of these chemicals resulted in their harmful effects on human health,
non-target members of the ecosystem, environment, resistance development and persistent
residues. Based on FAO/WHO MRLs recommendations, food stuff acceptable for human
consumption must be free from insect exuvia, off smell, unusual colour, mycotoxins and must
not contain active substances of pesticides above the maximum residue limits. Because
consuming pesticides in any form could lead to acute or chronic discomfort. However,
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scientific reports shows residues of pesticides such as DDT, Captan, Hexazinone, and
Tecnazene were all found above the recommended limit in a smoke-dried C. gariepinus
(Adedolapo, 2018; Dauda et al., 2019; Manuel et al., 2020; Oyinloye et al., 2021). Therefore
realization of the serious limitations offered by the use of these chemicals, aroused the
attention of scientific community on seeking alternative methods of controlling insect pests
which is safe for humans, animals and the environment (Garay, 2020). One of such promising
development is in the use of plant-derived materials such as powders, extracts and essential
oils (Akinwumi, 2017; Trivedi et al., 2017; Babarinde et al., 2018; Nta et al., 2019; Soe et al.,
2020; Indabo and Zakari, 2020; Georgina et al., 2020; Moustapha et al., 2021; Nasiru et al.,
2022; Suleiman and Nasiru 2022).

Essential oils (EOs) are volatile oils, found mostly in aromatic plants as secondary
metabolites consisting a mixtures of natural organic compounds which play an important role
in plants defense system against microorganisms, insects and herbivores. EOs are soluble in
organic solvents and can be extracted from seeds, buds, stems, leaves and flowers (Ravi et al.,
2019). They show wide and varied bio - activities against both agricultural and medically
important insect pests, ranging from toxicity with ovicidal, larvicidal, pupicidal and
adulticidal activities to sub-lethal effects including oviposition deterrence, antifeedant and
repellence actions (Campolo 2018). They were reported to have the capacity of interfering
with basic metabolic, biochemical, physiological and behavioral functions of insects.
Meanwhile, they are selective and have little or no harmful effect on human health, non-target
and environment (Ebadollahi and Mahboubi, 2011).

The essential oils of S. aromaticum and Cinnamomum zeylanicum resulted in insecticidal
activities similar to Deltamethrin against Callosobruchus maculatus in a dosage dependent
manner. Application of the oils, proportionately delayed growth rate of the pest, inhibit
oviposition among parents exposed to LD, of each essential oils and significantly impaired
offspring emergence (Jumbo et al., 2018). Similarly, essential oil obtained from leaves of
clove presented effective larvicidal and antifeedant activities against 3" instar larvae of the
armyworm (Spodoptera litura) at 2.0% concentration with LCso of 0.09% and LTs, of 24.6h
(Fateha et al., 2021). Moreover, Clove essential oil was reported to cause 100% mortality of
Sitophilus zeamais and A. obtectus at a concentrations of 17.9 and 35uL g-1, 48 h after
treatment (Jairoce et al., 2016). In addition, when tested against Callosobruchus chinensis
using fumigation method. The essential oil of S. aromaticum recorded lower LCsy values
(0.334, 0.341 and 0.059ml/cm?) after 24hrs, 48hrs and 72hrs, respectively (Trivedi et al.,
2017).

Furthermore, application of 1% Thymus vulgaris essential oil, commercial thymol and
carvacrol yeilded 50.00%, 86.67% and 85.00% larval mortality of lesser mealworm
(Alphitobius diaperinus) under laboratory conditions. The mortality increased to 62.5%,
91.67% and 97.5%, with increasing concentrations of the treatments to 2% (SZCZEPANIK et
al., 2012). Also, the essential oil of Thymus vulgaris was reported to have least LCsy among
five essential oils tested, using leaf dipping and spray bioassay methods against Pochazia
shantungensis adults (57.48 and 75.80 mg/L) and nymph (56.74 and 28.52 mg/L),
respectively (Park et al., 2017). Moreover, the essential oil of Thymus vulgaris resulted in
reduction of adult survival, deterred oviposition and longevity of Acanthoscelides obtectus in
a concentration-dependent manner using residual contact toxicity (Lazarevi'c et al., 2020).
Meanwhile, significant (56%) adult mortality of Callosobruchus maculatus was recorded in
0.25 pl of thyme essential. Further increase in concentration to 30 pl resulted in 100% of the
pest (Estekhdami et al., 2020). Although, essential oils have been found to be an important
source of bio-pesticides, majority of the studies were mostly on another insects other than D.
maculatus. . Therefore, the aim of this research was to assess entomocidal effect of some
essential oils against Dermestes maculatus infesting smoke-dried Clarias gariepinus.
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MATERIALS AND METHODS

Collection and Preparation of Plants Materials

The spices used for this study (Plate 1) were purchased from Fatima Baika Central Market
Katsina, formally identified and voucher numbers were assigned to each, by plant taxonomist
at the Department of Biology, Umaru Musa Yar’adua, Katsina (UMYUK). The spices were
then washed using tap water and air dried under shade for a period of five days in the
laboratory and kept separately in a vyeII labeled plastic containers (Soe et al., 2020).

\‘ L P

- . - 3

4 : S i ¢
Plate I: Spices used for the study (A) T. vulgaris leaves; (B) S. aromaticum buds

Extraction of the essential oils

Essential oil of each spice was extracted by steam distillation, at Chemistry Laboratory of
UMYUK, using Clevenger apparatus with some modifications. Seventy five grams (75 @)
leaves and buds of T. vulgaris and S. aromaticum were separately taken into a 1000 mL round
bottom flasks, and 750 mL of distilled water was added. The flasks were heated on heating
mantle for a period of three hours. The extracted essential oils was evaporated along with
water vapor, through a connection tube to condenser. Distillate was collected in a separation
funnel and water was drained into a beaker leaving the top layer of the essential oil in the
tube. Excess water was removed by passing the oils over anhydrous sodium sulfate and then
kept in a dark sealed vials at 4 °C (lleke et al., 2020)

Collection and Preparation of Fish sample

Un-infested, seasonings and treatment free smoke-dried C. gariepinus (Plate I1) with no
visible presence of neither adult or larvae of D. maculatus was purchased from fish vendors at
Fatima Baika Central Market Katsina. The fish sample was transported to Postgraduate
Laboratory of the Department of Biology, UMYUK were it was weight and disinfested in dry
air oven at 60°C for 60 minutes to kill all possible insect pests and their eggs that might be
present and later allow to cool at room temperature in the laboratory (Adesina et al., 2015).
Rearing of Dermestes maculatus

The initial source of D. maculatus used for this study were obtained from naturally infested
smoke-dried C. gariepinus and in wall cracks of dry fish vendor’s shops at Fatima Baika
Central Market Katsina, Katsina State of Nigeria. The beetles were taken to Postgraduate
Laboratory of the Department of Biology UMY UK, in a plastic jars covered with muslin cloth
(lleke, 2021). Twenty pairs of identified and confirmed Adult D. maculatus were introduced
into three different rearing containers containing water soaked cotton wool, 50 g disinfested
smoke-dried C. gariepinus free of seasoning, salt and or treatments. To meet water
requirement for oviposition and source of food to the beetles (Bello and Lawan, 2021). The
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containers were then covered with muslin cloth, to prevent escape of the insects and or
entrance of unwanted one. The set up was then kept in an incubator at a temperature of 28 +
2°C and 65 + 5% relative humidity (R.H) for a period of three weeks to allow oviposition and
larval emergence. New generation was prepared by removing newly emerged larvae from the
stock culture and placed on another prepared set up (lleke, 2021)

Larvicidal Bioassay

To test larvicidal activity of S. aromaticum, T. vulgaris and C. citratus essential oils against
D. maculatus. Residual contact method adopted by Soe et al. (2020) was employed. Four
stock solutions (2.5, 5.0, 7.5 and 10% concentrations) of each selected essential oils. Were
thoroughly sprayed using 5 ml syringe, on 15 grams of disinfested smoke-dried C. gariepinus
placed in a labeled transparent plastic containers. Same grams of C. gariepinus treated with
acetone only served as a control. The treated and control samples were air-dried for 2 hours to
allow solvent evaporation. Ten 3" instar larva of D. maculatus were released on each treated
fish flesh in the containers and covered with perforated lid fitted with muslin cloth to allow
aeration and to prevent entrance of some insects from outside. All treatments and control were
replicated three times and kept in an incubator at 28°C and 65 + 5% R.H. Larval mortality was
recorded every 24 for 4 days whereby larva was judged dead when failed to respond to
abdominal Pin-punch and mean percentage larval mortality was calculated using the
following formula:

Number of Dead Larvae

Larval Mortality (%) = 100

X
Number of Larvae Introduced

Adulticidal Bioassay

To test the toxicity of S. aromaticum, T. vulgaris and C. citratus essential oils against adult D.
maculatus. Residual contact method employed by Soe et al. (2020) was adopted. Fifteen
grams (15 g) of disinfested, seasoning and treatment free smoke-dried C. gariepinus, placed
in labeled transparent plastic containers were thoroughly sprayed, with 5 ml of each
concentration of the essential oils. A control was also prepared by spraying 5ml of acetone
only on the same grams of smoke-dried fish. Each of the treatments and control were replicate
three times. The treated samples and control, were air-dried for 2 hours to allow the solvent
evaporation. Five pairs of newly emerged (0-24 hours old) adults D. maculatus were then
released into each container containing and a water soaked cotton wool to meet water
requirement and covered with perforated lids fitted with net from inside. To allow aeration,
prevent insects from escape and to stop intrusion of other insects from outside. The containers
were then kept at laboratory conditions for five days. Adult mortality was recorded every 24
hours, insects were judged dead when they failed to respond to pin probe and percentage
mortality was calculated using below formula:

Number of dead Adults

X
Number of Adults introduced

Adult Mortality (%) = 100

Examination of oviposition, Egg hatchability and Adults emergence of D. maculatus on
smoke-dried C. gariepinus treated with the selected essential oils

To examine effect of S. aromaticum, T. vulgaris and C. citratus essential oils on Oviposition,
egg hatchability and adult emergence of D. maculatus. Fifteen grams (15 g) of smoke-dried C.
gariepinus placed in a labeled plastic containers, were thoroughly sprayed with 5 ml of the
essential oils at 2.5%, 5.0%, 7.5% and 10% concentrations. The treated fish samples were air
dried for 2 hours to allow evaporation of the solvent. Ten pairs of newly emerged (0 -24
hours) D. maculatus adults were introduced into each container and a water soaked cotton
wool was placed to meet the water requirement for oviposition. The containers were then
covered with a perforated lids fitted with net. To allow aeration, prevent escaping of the
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beetles and or intrusion of other insects from outside. Same weight of C. gariepinus treated
with acetone only served as control and all containers were replicated three times. The
number of eggs laid were counted after 24 hours, 48 hours and 72 hours using hand lens and
soft entomological brush, after which, all dead and alive adult beetles were removed from the
treated and control containers Percentage reduction of egg laid was calculated using the

following formula (Adesina et al., 2015)

NEC — NET

Oviposition Deterrence (%) = T NEC x 100

Where: NEC = Number of eggs laid in the control and NET = Number of eggs laid in the
treated samples.

Further, fourty (40) newly laid eggs were introduced into another set of containers containing
same grams of C. gariepinus and treatment. Treated and control containers were replicated
three times and kept in an open air shelf at laboratory conditions. The number of eggs hatched
were recorded at 48, 72 and 96 hours after treatment. Percentage hatchability was determined
using the following formula (Adesina et al., 2015)

Eeg Hatchability (%) = Number of Eggs Hatch % 100
gg Hatchability () = T —-— of Eggs Introduced

In a similar experimental set up, thirty 3" instar larvae were introduced into each container
containing 15 g of C. gariepinus treated with concentrations of the EOs. A transparent plastic
container with same weight of fish sample treated with acetone only served as a control. Both
treated and control were replicated three times and kept at a laboratory conditions. The
number of larva reaching adult stage were recorded in both treated and control containers
after four weeks and the percentage reduction in adult emergence of F; progeny or inhibition
rate (IR) was calculated by the following formula (Suleiman et al., 2019).

o Cn n
Inhibition Rate (%) = o x 100

Where: Cn is the number of emerged insects in the control and Tn is the number of emerged
insects in the treated containers.

Data Analysis

Mortality data were subjected to one way Analysis of Variance (ANOVA) at P<0.05 to
determine any significant difference among the essential oils. Tukey HSD was employed to
separate the means. Mortality data from all the oils were subjected to Probit Analysis using
SPPS 23 version to determine their median lethal concentration (LCso) and lethal time (LTso)
of the essential oils.

RESULTS

Larvicidal effect of the tested essential oils against Dermestes maculatus

Mean percentage larval mortality of D. maculatus exposed to C. gariepinus treated with
varying concentrations of Syzygium aromaticum essential oil (EOSA) is presented in Figure
4.1. Result shows that 24 hours after exposure (HAE), highest (80.00%) larval mortality was
recorded in both 7.5 and 10.0% concentrations while lower (23.30 and 40.00%) mortality was
observed in 2.5 and 5.0% concentrations, respectively. Furthermore, 48 HAE the mortality
increased to 70.00% in 5.0% and 90.00 - 100% in C. gariepinus treated with 7.5 - 10%
concentrations of EOSA. Meanwhile, with extending the exposure period to 72 — 96 hours,
larval mortality increased on smoke-dried C. gariepinus treated with 2.5% (50.00%) and 5.0%
(83.30%) concentrations of EOSA, respectively (Figure 1).

Result of larval mortality of D. maculatus on smoke-dried C.gariepinus treated with varying
concentrations of Thymus vulgaris essential oil (TEO) is presented in Figure 4.2. The result
highlighted that, lower (10% and 20%) larval mortality of D. maculatus was recorded on C.
gariepinus treated with 7.5% and 10% concentrations of TEO 24 HAE. Meanwhile, the
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mortality increased to 40% and 50% in these concentrations 48 HAE. The figure further
shows that, with the extension of the exposure hours to 72 — 96 hours, 6.67% - 30% and 70%
- 93.33% mortalities were recorded in 2.5% - 5.0% and 7.5 - 10% concentrations of TEO,
respectively (Figure 2).
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Figure 1: Larval Mortality of D. maculatus in varying concentrations of EOSA
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Figure 2: Larval Mortality of D. maculatus in varying concentrations of TEO

Adulticidal effect of the tested essential oils against Dermestes maculatus

Mortality result of adults D. maculatus in contact with C. gariepinus treated with varying
concentrations of EOSA is presented in Figure 3. The result shows that, 50.00, 66.67, 86.67
and 100% mortality of the adult D. maculatus was recorded on smoke-dried C. gariepinus
treated with 2.5, 5.0, 7.5 and 10% of EOSA, respectively 24 HAE. Furthermore, with
extension of exposure period to 48 - 72 hours, the mortality increased to 70.00 - 100% on C.
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gariepinus treated with 2.5 - 7.5% concentrations of EOSA. , complete (100%) motality was
recorded in all concentrations of EOSA, 96 HAE (Figure 3).

Similarly, mortality result of adult D. maculatus exposed to smoke-dried C. gariepinus treated
with varying concentrations of TEO is presented in Figure 4.4. Result revealed that 80.00%
and 90.00% of the exposed adults died in 7.5 and 10% concentrations while, only 10.00%
and 30.00% observed dead in 2.5 and 5% concentrations, respectively, 24 HAE (Figure 4.4).
However, the mortality increased to 50.00% in 5.0% concentration and 100% in fish samples
treated with 7.5% and 10% concentrations, respectively 48 HAE. Moreover, at 72 and 96
HAE, the mortality increased to 70.00% and 80.33%, respectively, in C. gariepinus treated
with 2.5 and 5.0% of TEO, respectively (Figure 4).
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Figure 3: Adult mortality of D. maculatus varying concentrations of EOSA
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Figure 4: Adult Mortality of D. maculatus in varying Concentrations of TEO
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Median lethal concentration (LCsy) and lethal time (LTso) of EOSA, TEO against D.
maculatus

The concentration of essential oil needed to kill 50% of adult D. maculatus (LCsp) varied
significantly among the EOs tested. EOSA had the lowest LCsy of 2.72, 1.80 and 0.99%,
while TEO exhibited higher LCsy of 5.71, 3.74 and 3.43% concentrations at 24, 48 and 72
hours, respectively (Table 1). Similarly, the LCs, of the EOs against larva of D. maculatus is
lower (4.87, 3.14 and 2.60%) in EOSA and higher (13.93, 9.66 and 6.30% in TEO,
respectively at the same period of time (Table 2).

In addition, EOSA took 24.04, 17.15, 10.94 and 7.00 hours to kill 50% of the adult D.
maculatus (LTsp) at 2.5, 5.0, 7.5 and 10% concentrations respectively, while TEO required
73.43, 49.55, 13.55 and 9.63 hours to cause the same effect at the same concentrations (Table
1). On the other, EOSA took 69.04, 29.70, 13.10 and 7.00 hours to kill 50% of D. maculatus
larvae at the exposed concentrations, while TEO required 158.01, 131.24, 54.56, 13.55 and
43.87 hours to cause the same effect at the same concentrations (Table 2).
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Table 1: Median Lethal Concentration (LCsp) and Lethal Time (LTso) of EOSA and TEO against Adult D. maculatus

Essential LCso (%) LTso (Hours)
Oils Exposure Period (Hours) Concentrations (%)

24 48 72 2.5 5 7.5 10
EOSA 2.72 1.80 0.99 26.40 17.15 10.94 7.00
TEO 5.71 3.74 3.34 73.43 49.55 13.55 9.63

Table 2: Median Lethal Concentration (LCsp) and Lethal Time (LTsp) of EOSA and TEO against D. maculatus Larva

Essential LCs (%0) LTso (Hours)
Oils Exposure Period (Hours) Concentrations (%)

24 48 72 2.5 5 7.5 10
EOSA 4.87 3.14 2.60 69.04 29.70 13.10 13.50
TEO 13.93 9.66 6.30 158.01 131.24 54.56 43.87

KEY: EOSA= Essential oil of S. aromaticum, TEO= T. vulgaris Essential oil
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Effect of the tested essential oils on oviposition, eggs hatchability and Adults emergence

of D. maculatus

Table 3, shows that there is no significant differences (P > 0.05) in effects of the varying
concentrations of the tested essential oils on oviposition, eggs hatchability and adult
emergence of D. maculatus. Further, the result revealed higher oviposition deterrence in 2.5%
and 5.0% concentrations of EOSA (89.96% and 92.41%) and TEO (82.40% and 92.06%).
Also, total (100%) deterrence was recorded on smoke-dried C. gariepinus treated with 7.5 and
10% concentrations of both EOSA and TEO. Moreover, the table presented that few eggs
were able to hatch in both 2.5% and 5.0% concentrations of the essential oils. While egg
hatchability was completely (100%) halted in 7.5% and 10% concentrations of these EOs
(Table 3). Meanwhile, majority (90.34% - 97.41%) of the D.maculatus larva exposed to
smoked-dried C.gariepinus treated with 2.5% - 5.0% concentrations of EOSA and TEO, were
inhibited to emerge as adult. Similarly, 98.24% - 100% adult emergence inhibition was
observed on C.gariepinus treated with 7.5% - 10% concentrations of EOSA and TEO (Table

3)

Table 3: Effect of the tested essential oils on oviposition, eggs hatchability and adult emergence

of D. maculatus

Concentratio Essenti  Number  Ovipositio ~ Number Egg Number  Emergen
ns (%) al oils of eggs n of eggs Hatchabili  of Adults ce
laid deterrence  Hatched ty (%) emerged Inhibition
(%) rate (%)
EOSA  9.67+0.33° 89.96 2.67+0.33° 6.68 1.00+£0.00°  97.41
2.5 TEO  17.00+0.5 82.40 3.3340.33° 8.33 3.67£0.33"  90.34
8a
50 EOSA  7.33+0.33% 92.41 2.00+0.00 5.00 1.00+0.00*  97.41
' TEO  7.67+0.33° 92.06 3.00+0.00° 7.50 2.67+0.33*  92.97
75 EOSA  0.00+£0.00°  100.00  0.00+0.00° 0.00 0.00+0.00*  100.00
' TEO  0.00£0.00* 100.00  0.00+0.00° 0.00 0.67+0.33*  98.24
10.0 EOSA  0.00+£0.00°  100.00  0.00+0.00° 0.00 0.00+£0.00*  100.00
' TEO  0.00£0.00* 100.00  0.00+0.00° 0.00 0.00+0.00*  100.00
96.56+0.6 0.00 39.56+0.1 98.9 38.00+0.0 5.00
Control 4° 4 0°

Means followed by the same letter(s) in the same column are not significantly different (P > 0.05) from

each other using Turkey’s HSD Test
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DISCUSSION

The findings of this study revealed the entomocidal effect of the essential oils of S.
aromaticum and T. vulgaris against D. maculatus infesting smoke-dried C. gariepinus. Both
tested essential oils shows significant larvicidal, adulticidal, ovicidal effects. The oils also
impaired oviposition and inhibited adult emergence of D. maculatus. Both essential oils were
effective at all concentrations with lowest LCso and LTso against adult and larva of the pest.
The adulticidal and larvicidal effect of the selected essential oils confirmed the findings of
Wilane et al. (2014) who reported 70% and 90% mortality of 1% instar larvae of D. maculatus,
and D. frischii exposed to 0064ul/ml and 0.512ul/ml concentrations of Mentha spicata using
fumigation method 24 hours of exposure. The findings also support the report of Estekhdami
et al. (2020) that 0.25 ul of thyme essential resulted in significant (56%) mortality of adult
Callosobruchus maculatus and further increase in concentration of the oil to 30 pl resulted in
100% of the pest.

In addition, result of the present study revealed the effectiveness of the tested essential oils in
oviposition deterrence, inhibition of egg hatchability and adult emergence. This is in-line with
the findings of Jumbo et al. (2018) who reported proportional delay in growth rate,
oviposition deterrence and significant impairment of offspring emergence of Callosobruchus
maculatus exposed to LD,y of the essential oils of S. aromaticum and Cinnamomum
zeylanicum. Similarly, the findings is in agreement with the report of Lazarevi'c et al. (2020)
that, the essential oil of Thymus vulgaris resulted in reduction of adult survival, deterred
oviposition and longevity of Acanthoscelides obtectus in a concentration-dependent manner
using residual contact toxicity.

Conclusion

Base on the findings of this study it could be inferred that both essential oils have effective
insecticidal properties against adult, larva, oviposition, egg hatchability and adult emergence
of D. maculatus. Lower LCsy of EOSA revealed it is high efficiency against the pest.
Therefore the tested essential oils could play a vital role in management and control of D.
maculatus infesting smoke-dried C. gariepinus.
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ABSTRACT

Plants, either as traditional preparations or pure active principles, have always been among the
common sources of medicines and preservation. Over 5000 plants are known to be used for
medicinal and preservative purposes in Africa, but only a few have been studied. The
objectives of the study are detection of phytochemical constituents and evaluation of
antimicrobial, preservative and acute toxicity properties of Moringa oleifera seed oil on
boiled white rice using

Standard procedures. The results of the phytochemical screening revealed presence of
Alkaloids, saponins, tannins and flavonoids. Antibacterial activity of the Moringa oleifera
seedoil showed highest zone of inhibition diameter against Escherichia coli (16.25mm) while
antifungal activity was pronounced against Saccharomyces spp (24.20mm) using 100% oil.
Results of sanitizing activity of the 100% oil revealed 4.37log count (cfu/g) reduction
(bacteria), 4.70log count (cfu/g) reduction (fungi) for boiled white rice after96 hours of
storage. Results of organoleptic assessment and general acceptability showed that treatment
with 50% of oil revealed 6.3+0.67(40) likeness by judges as compared to 3.7+0.82(10)
likeness for control (untreated) after 48hrs hours (2 days) for boiled white rice. The LDsq of
Moringa oleifera seed oil was estimated to be more than 5000 mg/kg. Findings from this
study showed that Moringa oleifera seed oil possess antimicrobial, preservative activities on
boiled white rice. These results suggest that thepetroleum ether Moringa oleifera seed oil is
rich in phytochemicals, and may be considered relatively safe at the tested doses. The oil is a
candidate for food preservation.

Keywords: Preservative activity; acute toxicity; Moringa oleifera seed oil; boiled white rice.

INTRODUCTION

Preservation of food has been used since ancient times. The preservation process will restrain
the development of microbial such as bacteria and fungi (Sharif et al.,2017). In this light, the
aims of food preservations include, first, maintaining food taste, texture, flavour, quality and
nutritional value, second, to reduce the wastage of excess food, third, to maintain a product’s
accessibility for a longer time, even in places it is not being produced, fourth, to preserve the
food materials during transportation, and finally, to ease the handling of food materials (Sharif
et al.,2017).

Some of these preservation methods use additional food preservatives which can be classified
into artificial and natural preservatives (Sharif et al.,2017). Generally, consumers are aware of
the short and long term effects of using artificial preservatives to their health. Thus, the
demands of using natural preservatives in food are highly increasing (Sharif et al.,2017).
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Plants, either as traditional preparations or pure active principles, have always been among the
common sources of medicines and preservation. Over 5000 plants are known to be used for
medicinal and preservativepurposes in Africa, but only a few have been studied [Adebayoet
al., 2010]. A great number of Nigerian higher plants are traditionally noted for their medicinal
properties, but regrettably only few have so far been studied for their active constituents. The
use of herbal remedies can be attributed to their perceived efficacy and the fact that they are a
cheap source of medicines [Ogbonnia et al., 2010].

There is an assumption that the use of plants intraditional medical practice for treatment
ofvarious ailments is harmless and safe because they are derived from natural sources [Alli et
al., 2015]. This assumption is based on the common belief that herbs are by nature safer and
gentler than orthodox drugs and plant-based medicine have been used in the treatment of
diseases over many centuries [Newman and Cragg 2007].

Moringa oleifera on the other handis a woody tree mainly distributed in the tropical and
subtropical regions of Asia, Africa (including Nigeria) and the Middle East (Raubilu et al.,
2019). Moringa oleifera is a highly valued plant, distributed in many countries of the tropics
and subtropics. It has an impressive range of medicinal usage with high nutritional contents.
Different tissues of this plant contain a profile of important ant agents (Bukar et al., 2010)

MO seed oil is edible and reported to be a rich source of monounsaturated fatty acid,
particularly oleic acid (C18:1) (71-74% of total fatty acids) (Ruttarattanamongkol et al.,2014).
High-oleic acid oils have been proved to be more resistant toward oxidation (Anwar et al.,
2003). Our previous study suggested that the high oleic acid content of the MOoil coupled
with its low peroxide value and acidity may qualify the MO oil as a natural derived
antioxidant in food and cosmetic industries (Ruttarattanamongkol et al., 2014).

Investigation of phytochemicals and determination of efficacy and safety of herbal remedies
IS necessary as many people use them for self — medication and preservations. It should,
therefore, be emphasized that the traditional use of any plant for medicinal or preservative
purposes warrants the safety of such plant. Plants in folk medicine should, therefore, be
evaluated for safety or toxicity and necessary recommendations be made on their use.
Therefore, the current study was aimed at investigating the preservative, phytochemical
composition, Antimicrobial and determining the acute (LD50) toxicity of the petroleum ether
seedoil extract of M.oleifera.

MATERIALS AND METHOD

Collection and Authentication of Plant Materials

The Moringa oleifera seed was collected from the Central market around Katsina Local
Government area of Katsina State, Nigeria in a sterile polyethene bag. It was identified and
authenticated at the Herbarium of the Department of Plant Biology, Umaru Musa Yar’adua
University, Katsina (UMYUK) and Confirmation of taxonomic identity of the plants was
achieved by comparison with voucher specimens kept at the Herbarium of the Department of
Biological Sciences, UMYUK. All reagents and chemicals used were from E. Merck or
Sigma-Aldrich.

Extraction of essential oil

Oil extraction was done by adding petroleum ether to the seed powder. To separate the oil
from the seeds, the electro thermal Soxhlet was used and hexane was passed in to the
apparatus to extract the oil. The hexane was then evaporated leaving the concentrated oil,
which was then stored at room temperature. The extracted seed oil was then kept for further
analysis (Bichi and Shehu 2018).
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Phytochemical Screening

Phytochemical analysis for qualitative detection of alkaloids, flavonoids, Phenolic
compounds, reducing sugar, tannins and saponins was performed on the extracts as described
Bukar et al., 2010.

SOURCES OF MICROORGANISMS

Test Organisms (Bacteria); S.aureus, E.faecalis, S.typhi, S.flexneri, P.aeruginosa, and E.coli
and Fungi: Saccharomyces spp to be used for the study were isolated from food samples
commonly consumed in katsina local government, which included rice and beans dish, cold
tiger nut drink (Kunun Aya), Tomato and Raw meat. This was followed by homogenizing and
streaking food samples on appropriate media for isolation. Further microscopic and
biochemical characterization of the organisms were carried out according to methods
described by Cheesebrough (2002).

Standardization of Bacteria Inocula

The Inocula of the test organisms were standardized using 0.5 McFarland’s turbidity standard.
Approximately 99.5ml of 1% BaCl, were added to 0.5ml of 1% H,SO, in order to obtain
100ml of BaSQO,4 which corresponded to 0.5 McFarland’s turbidity standard equivalent to 1.0
X 108 cfu/ml populations for bacterial isolates (Salisu et al., 2017). Bacterial colonies from
the 18hours overnight cultures were used to make direct suspension of each bacterial isolate
in separate test tubes containing 1ml of sterile physiological saline. The suspensions were
adjusted to match the 0.5 McFarland turbidity standards, using saline and a vortex mixer
(Salisu et al., 2017).

3.6.6 Standardization of Fungal Inocula

A loopful of fungal spores from an overgrown plate was taken and shaken thoroughly in 10ml
of 20% Tween 80 solution to arrive at 6.0 x 10° cfu/ml of the spore suspension (Salisu et al.,
2017)

Antimicrobial Disc Preparation

The antimicrobial activity of the extract was tested using agar well diffusion method adopted
from CILS (1998). Appropriate culture media were prepared for the bacterial and fungal
isolate to be tested. The plates were separately inoculated with the suspension of the
standardized cultures using sterile swabs. Two wells of 6mm diameter were made in each
plate using 6mm sterile cork borer. The wells were filled with 0.1ml of diluted concentrations
(100%, 75%, 50% and 25%) of the oils with the aid of sterile pipettes per well. Sterile
distilled water and 10pg/ml of Ciprofloxacin were used in separate plates for each organism to
serve as negative and positive controls respectively (Salisu et al., 2017).

Diameters of the zones of inhibition will be measured with a transparent ruler and the result
will be recorded in millimeters after incubating the plates at 37°C for 24 hours. The plates will
be replicated in duplicates and the means and standard errors of the zones of inhibitions for
each organism at each concentration of each extract will be calculated and recorded
accordingly as described by SalisuBaha’uddeen et al. (2017D).

Evaluation of sanitizing activity of M. seed oilon Boiled white rice

Commercially prepared boiled white rice was purchased from a local vendor at central
market, katsina local government, Katsina state.

Five (5) different concentrations of the essential oils will be applied on 5g of the rice, each in
different sterile plastic container, arriving at a concentration of 0%,(w/v) (control), ,
50%(w/v), 75%(w/v) and 100%(wi/v).

Enumeration of Aerobic Plate Count and fungal count was carried out in duplicate
determinations. The mean value was taken, and the room temperature was monitored
throughout the period of experiment as described by Bukar (2012).
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Sensory Evaluation

Commercially prepared boiled white rice were purchased from a local vendor at central
market, katsina local government in Katsina state.

Five (5) different concentrations of the essential oils will be applied on 5g of the rice and
bread, each in different sterile plastic container, arriving at a concentration of 0%,(w/v)
(control), 25%(w/v), 50%(w/v) and 75%(w/v). Number of days taken for each treatment to
spoil will be recorded. Organoleptic parameters namely, taste, texture, odor, and color will be
assessed by a panel of ten (10) judges. The score were graded on a Hedonic scale and after
9hrs of storage, the treatment most preferred by the judges will be determined (Bukar, 2012).
Lethal Mean Dose (LD50) Determination

The limit test procedure described by Organization for Economic Cooperation and
Development (OECD) guidelines was adopted [OECD, 2001)]. Five (5) rats of either sex,
selected by random sampling, were used for the study. The animals were fasted overnight,
providing only water, after which the aqueous stem bark extract, was administered orally at a
dose level of 5000 mg/kg body weight to each rat at 48 hours interval. Each rat was kept
under observation for the first 4 hours and within the period of the 48 hour. Behavioral
changes (weakness, difficulty in movement, sedation, hyperactivity, hair loss, reduced
response to sound, loss of appetite, grooming), body weight, and mortality were observed for
a period of 14 days.

3.13 Statistical Analysis

Data generated from the sanitizing activity tests and the scores generated based on the
assessment of judges (from the preservative experiment) using hedonic scale, were
statistically analyzed using analysis of variance (ANOVA) at 5% probability level using the
software package developed by Microsoft corporation. Where significant difference was
observed, the means separation was carried out using least significant difference (LSD)
RESULTS AND DISCUSSION

Table 1 show that M. oleifera essential oil had a yield of 190ml per 700g (27.1%) of the seed.
The result of moringa seed oil showed a high percentage yield which is in accordance with
researches of Eman and Muhamad (2016). Moreoverthe results obtained here are in
agreement with [Dalia et al., 2007; Abdulkarim et al.,2007]. The results from table 1 revealed
the taste of the various extracts which is very important revelation as the oil would be used in
sanitizing and preservative experiments. The results strength of their taste, colour and odour
might infer on the sensory properties of the foods, which could determine their acceptability
or otherwise. Phytochemical analysis of M.oleifera oil reveal the presence of secondary
metabolites(Table 2). The result reveals the presence of alkaloids, saponins, tannins,
flavonoids. The result do not corroborates with the findings of Abdulrasheedet al., (2015).
The medicinal value of these plants lies in some chemical active substances that produce a
definite physiological action on the human body. The most important bioactive constituents of
plants are alkaloids, tannins, flavonoids and phenolic compounds. Phenolic compounds are
known to possess different pharmacological activities, among which antioxidant and
antimicrobial effects have recently received more intention.
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Table 1: Physical Characteristics of the Extracts and Oil

Physical Weight of Weigh of Colour of Texture Taste Percentage
Parameters  seed/leave oil(/ml) extracts yield
(9)
M. seed oil 700 190 Pale yellow Semi Mild 27.1
viscous nutty
flavour

Table 2:Phytochemical Constituents of extracts of M.oleifera and essential oil

Phytochemicals Alkaloids Saponins  Tannins  flavonoids  Phenolic Reducing
compounds  sugars

M. seed oil + + + + - -

KEY': + Present, - Absence

Table 3 presents the results of the antimicrobial activityof M.oleifera seedoil (MLSO)against
bacterial and fungal isolates.The Result of the antibacterial activity of MLSO revealed that
only S.typhi, S.flexneri, P.aeruginosa, and E.coli were active at the different concentrations of
the extracts tested. However, MLSO do not revealed any antimicrobial activity against
S.aureus and E.faecalis. The result of MLSO against E.coli obtain corroborate with findings
of Bichi and Shehu (2018)who reported the antibacterial activity of MLSO on E.coli. The
result of MLSO against Salmonella typhimurium, and Pseudomonas aeruginosa obtain agrees
with the findings of Khanitta and Angelika (2015). However, the result of MLSO against
Staphylococcus aureusobtain do not corroborate with findings of Khanitta and Angelika
(2015) who reported the antibacterial activity of MLSO against Staphylococcus aureus.The
result obtain from MLSO shows antifungal against Saccharomyces spp. The results of the
present study shoes that most of the organic solvent extracts of Moringa oleifera seed oil
showed significant activity against the tested fungal strain with the highest concentration of
the essential oil having the highest zone of inhibition.There was no statistical significant
difference (P>0.05) among the organisms tested at highest concentration.

Table 3: Zone Diameter of Inhibition (mm) of Moringa seed oil against Isolates

MLSO MIC MBC
Concentration in % IMFC
Organisms 100 75 50 25
Staphylococcus aureus  0.00+ 0.00+ 0.00+ 0.00+ - -
0.00 0.00 0.00 0.00
Enterococcus faecalis 0.00+ 0.00+ 0.00+ 0.00+ - -
0.00 0.00 0.00 0.00
Salmonella typhi 13.75+ 8.25+ 7.15+ 0.00+ 50%  >50%
0.35 0.35 0.92 0.00
Shigella flexneri 16.10+ 9.35+ 8.25+ 7.25+ 25%  50%
0.14 0.21 0.35 0.35
Pseudomonas 13.25+ 8.25+ 7.13+ 0.00+ 50% 50%
aeruginosa 1.77 1.76 0.18 0.00
Escherichia coli 16.25+ 11.13+ 7.5+ 7.25+ 10% 50%
1.77 1.59 0.71 0.35
Saccharomyces 24.20+ 21.85+ 18.65+ 14.8+ 10% 10%
Spp 1.13 0.92 1.20 0.42
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KEY: MLSO:Moringa oleifera Seed oil petroleum ether extracts, Values are mean + SE and each
value is mean of two determinations, >concentration: Growth not inhibited, Exact concentration:
Growth inhibited, MIC: Minimum Inhibitory Concentration, MBC:Minimum bactericidal

Concentration, MFC: Minimum Fungicidal Concentration.

Figures 1 and 2 showed the result of the sanitizing activity of Moringa seed oilon boiled white
rice.The result obtain from the sanitizing activity of Rice using Moringa seed oil indicates the
reduction of the APC and FC count after 48hrs and 72hrs of storage respectively. The
sanitizing activity of boiled rice shows high FC 4.95 and APC 4.88log counts at Ohrs. This
could be due to poor processing as well as pre and post production contamination (Kawo and
Abdulmumin 2009; Bukar et al., 2009). The sanitizing effect varies between concentrations
with the highes concentration (100%) having the must sanitizing effect. This also corroborate
with the findings of Sofowora (1982) and Yushau et al., (2009), who reported that plants
extracts used in ethno medicine show antimicrobial activity in a dose dependent manner.

5,4
5,2 /
5
=) r~4r\-_/__.\
G 4,8
z —
3 4,6 ——-ve control
w 4,4
W —8—50%
-
42 75%
4 100%
3,8
0 24 48 72 96
Time(Hr)
Fig 1:Sanitizing activity (bacterial count reduction) by M.oleifera seed oilon boiled rice stored
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Fig 1:Sanitizing activity (Fungal count reduction) by M.oleifera seed oilon boiled rice stored
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The organoleptic assessment showed of boiled white rice is presented in Table 4. The
consumer acceptability of the processed boiled white rice was evaluated by the selection of
panelist. The nine point hedonic rating test was used to determine the acceptability as
described by Bukar (2012). The sensory profile of boiled white rice was evaluated by 10
panelists, using simplified quantitative descriptive analysis (Tomlins et al., 2012). The panel
consisted of students and Staffs of the Umaru Musa Yaradua University.

Previous studies such as research conducted by Kaneko et al., (1999) have shown that the
nutritional value of rice is provided by its content such as protein, carbohydrate etc and a host
of vitamins and nutrients. From the result, the organoleptic assessment showed that the judges
rejected the untreated boiled rice after 48hrs of storage with a percentage likeness of 40%
compared to 100% at Ohrs. Treatment B recorded the highest number of days 72hrs before
which the food is rejected with percentage likeness of 30% compared to its 90% at Ohrs.
According to the judges, treatment C and D were rejected after 48hrs (2days) of storage.
Based on the findings, treatment C was found to be most effective.

General acceptability (percentage likeness) of preserved boiled rice by judges (0-9

Treatments
Storage(hour) A B C D
0 9.7+0.48(100) 9.4+0.70(90) 9.0 +0.81(80) 8.5+0.52(80)
24 7.4+0.52(70) 7.5+1.43(70) 7.1+1.10(50) 7+0.67(60)
48 3.7+0.82(10) 6.3+0.67(40) 4.3+0.95 4.6+0.52
72 1.8+0.63(0) 5.8+0.42(30) 4.7+0.48(20) 4.8+0.42(20)
96 1.0+0.00(0) 1.5+0.5(10) 1.5+0.7(0) 1.6+0.70(10)

A= Untreated, B= Treated with 50% seed oil, C= Treated with 75% seedoil, D= Treated with
100% seed oil, VValues are mean + SE and each value is mean of ten determinations. Scale: 9=
Like extremely, 8= like very much, 7= like moderately, 6= like slightly, 5= neither like nor
dislike, 4= Dislike slightly, 3= Dislike moderately, 2= Dislike very much and 1= Dislike
extremely

The result of acute toxicity of MLSO is presented in table 5.The oral acute administration of
5000mg/kg body weight of MLSO resulted in no mortality. This suggests that the LD50 is
greater than 5000mg/kg and can be classified as practically non-toxic using the Ukwuani et
al., (2010) classification of range of LD50. However, behavioral changes observed in this
study may be attributed to secondary metabolite content of the extract such as Saponins
(Abubakaret al., (2008)) since its toxicity effects includes; fatigue, malaise, confusion and
anorexia(Ukwuani et al., (2010)). LD50 greater than 5g/kg body weight is considered safe by
the recommendations of World Health Organization (WHO) and Organization for Economic
and Cultural Development (OECD) guideline respectively

Table 5: Acute Oral Toxicity of M.oleifera Seedoil

Group Extracts Dose (mg/kgbw) Mortality Behavioral changes
Mild restlessness, erection of
A Seed oil 5000mg/kg 0/5 hair coat, Increased
respiratory rate in the first 5
minutes, confusion,

scratching of their nostrils
and head, anorexia, Sensitive
to slight sound, moving
around restlessly and
whipping of their mouths
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Conclusion

In Conclusion, this study has provided evidence on the antimicrobial, sanitizing and
preservative properties MLSO due to the presence of phytochemicals such as Saponins,
Tannins, and Alkaloids. The antimicrobial activity clearly shows a broad zone of inhibition of
MLSO against the tested isolates. Furthermore, the result from the sanitizing and preservative
activity of the oil indicate their ability to reduce microbial count from the foods, as well as
increase the shelf life. The result from the acute toxicity also reveal that the essential oil
produce no mortality and can be classified as non-toxic which makes it a candidate for food
preservation
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ABSTRACT

The synthesis of geopolymers for the replacement of Portland cement has been explored due
to the low CO, emission that is involved which can attribute global warming. In this research
syntheses of inorganic polymers using metakaolin as starting materials and sodium silicate,
(Na2SiO3) sodium hydroxide, (NaOH) and guinea corn husk ash, (GCHA) as activator was
carried out. The activator 10% were mixed with the metakaolin for 5 minutes, the water was
added, the resulted pastes were casted in to 50x50x50mm mold for compressive strength test
and 140x40x40mm for the flexural strength test. The geopolymers were cured at 60°C for 20
hours. The casted samples were subjected for mechanical strength test after 7 and 28days of
curing at ambient temperature. This procedure was repeated by total replacement of sodium
silicate with guinea corn husk ash. The geopolymers cured after 28days were analyzed for
water absorption test, acid resistance test using H,SO,4, FTIR, XRD, SEM and TGA. The
microstructure, mineralogy and thermal stability confirmed the formation of geopolymers
with sodium aluminosilicate hydrates (N-A-S-H), the water absorption and chemical stability
described that both geopolymers were slightly dense in structure and resistant to acidic attack.
The highest compressive and flexural strength cured for 28 days were 17.06 N/mm?, 2.31
N/mm? and 10.86 N/mm? and 0.91 N/mm? for Na,SiO; geopolymers (SSG) and GCHA
geopolymers (GCHG) respectively. This study revealed that both the geopolymers can be
used as eco-friendly materials for the substitute of ordinary Portland cement without much
effect to the environment.

Keywords: Guinea corn husk ash, Flexural strength, Microstructure, Mineralogy,
Environment.

WWW.iensci.org 52 Umaru Musa Y ar'adua University, Nigeria



SEPTEMBER INTERNATIONAL CONFERENCE ON CHEMICAL AND BIOLOGICAL SCIENCES

20-21,2022

EVALUATION OF ELEMENTAL SELENIUM CONCENTRATIONS ANALYZED IN
DRINKING WATER SAMPLES CONSUMED IN KASTAMONU PROVINCE,
TURKEY

Aybaba HANCERLIOGULLARI
Seref TURHAN
Ash KURNAZ
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ABSTRACT

Selenium (Se) is an essential and also toxic element to living things. Se carries the narrowest
range between nutritional deficiency (< 40 pg/d) and toxicity (> 400 ug/d) relative to daily
intake. Elemental Se, in very variable concentrations, is found primarily in ground and surface
waters. In this study, Se concentrations analyzed by inductively coupled plasma optical
emission spectroscopy in 64 drinking water samples (30 tap, 13 bottled spring, and 21 bottled
mineral water samples) consumed in Kastamonu province were evaluated. All Se
concentrations analyzed in bottled spring waters remained below the detection limit (DL) of
0.5 pg/L, while Se concentrations analyzed in only four tap water samples varied from 0.8 to
7.6 ug/L. Se concentrations analyzed in 21 bottled plain and fruit-flavored bottled mineral
waters varied from < DL to 217.6 ug/L with an average of 143 ug/L, which is higher than the
maximum permissible concentration of 10 pg/L set by national and international
organizations.

KEYWORDS: Selenium, tap water, bottled spring water, bottled mineral water, Kastamonu,
Turkey

1. Introduction

Water is necessary for a sustainable life. There are various types of drinking water (tap water,
bottled water, etc.) available for human consumption from different water sources such as
surface and groundwater. However, these drinking water sources are mostly polluted by both
natural and anthropogenic activities, and this pollution remains one of the challenging global
problems [1]. For the quality and safety of drinking water, it should not contain pathogenic
organisms, toxic elements, organic substances, an overdose of minerals, turbidity, color, taste,
and odor. For this reason, various national and international organizations have established
regulations and standards and prepared guidelines to continuously monitor and control the
quality and safety of water for human consumption.

Selenium (Se) is a common and naturally occurring trace element [2]. Due to its applications
(electronic components, glass additives, metal alloys, etc.) and its impact on human and
animal health, research on selenium has attracted attention and environmental pollution issues
have come to the fore [3]. Selenium emerges as a serious health hazard due to its presence in
groundwater used as a source of drinking water in various parts of the world. The selenium
concentration in such contaminated water is sometimes as high as 400-700 pg/L [4]. Se
pollution in natural waters can be of anthropogenic or geogenic origin [2]. Both geogenic and
anthropogenic activities govern Se in the environment. Environmental biogeochemical
conditions control the bioavailability and nature of selenium species [5]. Geogenic pollution
of groundwater is referred to as the natural occurrence of high concentrations of certain
elements in groundwater with adverse health effects [5]. Geogenic Se contamination is a
concern for toxicity from drinking water. Anthropogenically, coal mining and the use of Se-
rich fossils greatly contribute to Se pollution in the environment [5]. Se can occur in
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inorganic, organic, and amino acid compounds in biological systems as well as in the
environment [4]. Inorganic Se compounds such as selenate (SeO,>), selenite (SeOs),
selenite (Se’”), and elemental Selenium (Se®) is mainly found in surface and groundwater.
Organic species are generally common in terrain and plants such as methylselenides,
methylselenol, dimethyldiselenide, dimethylselenium sulfide, and selenoamino acids [4].

Se is now known to be an essential trace element for both human and animal health but can be
toxic at high levels of intake [3] Se is required as a micronutrient for several physiological
and biochemical processes mainly as a component of selenoproteins or aminoacids such as
selenomethionine and selenocysteine [3]. Se deficiency and Se toxicity are linked with serious
diseases [3]. The consequences of Se deficiency include Kashin-Beck disease, an endemic
osteoarthritis disease that disrupts bone structure [3]. However, if the daily intake rates are too
high, human health may be adversely affected. Recent epidemiological studies have shown
that overexposure to Se, both to its less toxic organic forms and more toxic inorganic species,
can be detrimental to human health [6]. Chronic exposure to high Se levels results in
selenosis, which can cause hair loss, nail brittleness, skin rashes, neurological damage,
gastrointestinal problems, and even liver cirrhosis and death [3]. Se has the narrowest range in
terms of daily intake between nutritional deficiency and toxicity [3,7]. The recommended
dietary intake of Se varied from 40 to 400 pg/d [3].

Until now, many studies were conducted to determine the concentration of Se in drinking
water, as insufficient or excessive intake of Se and its corresponding effects on human health
are only narrowly separated [2-23]. However, there are several studies on the analysis of Se in
drinking water for human consumption in Turkey [24-28] but there is no study related to the
analysis of elemental Se concentrations in drinking waters consumed in Kastamonu province.
Kastamonu is an important nature tourism destination due to the nature of the landscape and
the coast [29]. The population of Kastamonu province as per the 2021 census is 375,582 of
which 152,541 live in the urban center. In this study, the concentrations of Se in sixty-four
drinking water samples (thirty tap waters, thirteen bottled spring waters, and twenty-one
bottled mineral waters) collected from different sampling locations chosen to reflect the
distribution of population and purchased from markets in Kastamonu were analyzed by using
an inductively coupled plasma optical emission spectrometry (ICP-OES).

2. Materials and method

Thirty tap water (TP) samples were collected from the different houses located in all parts of
the Kastamonu province (Fig. 1). Thirteen bottled spring water (BSW) and twenty-one bottled
plain and fruit-flavored mineral water (BMW) samples of popular commercially brands were
bought from markets in Kastamonu. Each water sample was opened in the laboratory. For the
selenium analysis process, each drinking water sample was filtered from microfilters so that
no particles were left, and then TP and BSW samples were taken into the analysis process
without any process. However, BMW samples were digested with a microwave digestion
system (CEM MARS 6, USA) equipped with temperature and pressure control to 200 °C and
45 bar.
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Figure 1. Locations of tap water samples [29]

The Se concentrations were analyzed by the Spectroblue ICP—OES system equipped with
Spectro’s proprietary ICP Analyzer Pro software making it easy to take full advantage of the
instrument’s simplified operation and analytical capabilities. Calibration solutions of the
linear range of 0.01- 0.1 mg/L were prepared by diluting the certified standard ICP TraceCert
mix solutions (10 mg/L) purchased from Sigma—Aldrich. Calibration of the ICP—OES system
was carried out at the beginning of the measurements and the correlation coefficients were
higher than 0.999 for all analytes. The detection limit of Se was found as 0.5 pg/L.

3. Results and discussion

The concentrations of elemental Se analyzed in the drinking water samples and the maximum
allowable concentrations set by the Turkish standard (TS) [30], Turkish legislation (TL) [31]
European Communities directive (EC D) [320], and EPA standards [33] is given in Table 1.
Also, the comparison of the average Se concentration analyzed in drinking water samples
with the maximum allowable concentrations recommended by TS, TL, EC D, and EPA is
shown in Fig. 2. Se concentrations analyzed in a total of thirteen bottled spring water samples
were found below the detection limit of 0.5 pg/L.

It can be seen from Table 1 that the Se concentrations analyzed in only four tap water samples
(TW-22, TW-23, TW-24, and TW-31) were found above the detection limit. The
concentrations of Se analyzed in four TW samples varied from 0.8 to 7.6 pug/L with an
average of 3.6 pg/L. These concentrations of Se are lower than the maximum allowable
concentrations. The concentrations of Se analyzed in BMW samples varied from 70.8 to
217.6 pg/L with an average of 142.5 ug/L. From Fig. 2, the average Se concentration in
BMW samples is higher than the maximum allowable concentrations.

Chronic daily intakes (CDI) of potentially toxic elements representing the lifetime average
daily dose of exposure to a chemical pollutant were used to evaluate the non-carcinogenic and
carcinogenic health risks for adults (as the general population). The CDI (in pg/kg/d) was
calculated by the following equation [34]:
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where C is the concentration of Se analyzed in BMW water samples (ug/L); IR is the
ingestion rate of BMW (13 L/y=0.04 L/d) [35]; ET is the average exposure duration of adults
(79 y); EF is the exposure frequency (365 d/y); BM is the average body weight of adults (77
kg) and AT is the average exposure time (79 y x 365 d/y) [36]. The CDI values estimated for
adult exposure due to BMW consumption varied from 0.03 to 0.27 pg/kg/d with an average of
0.08 pg/kg/d. These CDI values are lower than the recommended dietary intake of Se in the
range of 40 to 400 pg/d (0.57 to 5.71 pg/kg/d).

Table 1. Concentrations of Selenium in drinking water samples

Sample code The concentration of Se (ug/L)
TW-22 7.6
TW-23 0.8
TW-24 1.8
TW-31 3.9
BMW-1 <05
BMW-2 <05
BMW-3 213.8
BMW-4 <05
BMW-5 117.3
BMW-6 109.4
BMW-7 156.0
BMW-8 <05
BMW-9 <05
BMW-10 <05
BMW-11 141.2
BMW-12 123.0
BMW-13 121.9
BMW-14 160.4
BMW-15 217.6
BMW-16 117.3
BMW-17 <05
BMW-18 161.7
BMW-19 <05
BMW-20 <05
BMW-21 70.8
Average 107.8
Median 119.6
Standard error 16.9
Minimum 0.8
Maximum 217.6
TS 10
TL 10
ECD 10
EPA 50
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Figure 2. Comparison of the average Se concentration with the maximum allowable
concentrations
Conclusion
This study represents the first attempt at the detailed analysis of selenium in the investigated
drinking water samples consumed in Kastamonu province. The results showed the Se
concentrations analyzed in the bottled plain and fruit-flavored mineral water samples were
greater than those analyzed in the tap and bottled spring water samples. The average Se
content analyzed in the bottled plain and fruit-flavored mineral water samples is
approximately 3-14 times higher than the maximum allowable concentrations. The chronic
daily intake results revealed that the investigated bottled mineral water samples could not
pose risks to adults who regularly consume these products.
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OZET

Lazer kirinimi, bir lazer 1sm1 dagilmis bir par¢acik numunesinden gecerken sagilan 1s18in
yogunlugundaki agisal degisimi Olgerek pargcacik boyutu dagilimlarimi dSlger. Biiyiik
parcgaciklar 15181 lazer 1sinmna gore kiiciik agilarda sagarken, kiigiik pargaciklar 15181 genis
acilarda dagitir. Lazer kirinimi, hacim esdegeri bir kiire modeli varsayarak, parcacik boyutu
dagilimmi hesaplamak i¢in Mie 151k sagilimi teorisini kullanir. Acisal sagilma yogunlugu
verileri ile “Mie Isik Sagilimi Teorisi” kullanilarak sagilma modelini olusturmaktan sorumlu
pargaciklarin boyutunu hesaplamak i¢in analiz edilir. Boylelikle pargacik boyutu, kiire ¢apina
esdeger bir hacim olarak hesaplanir.

Mie teorisi, lglilmekte olan numunenin optik 6zelliklerinin (kirilma indisi ve hayali bilesen)
yani sira dagiticinin(dispersant) kirilma indisi hakkinda bilgi gerektirir. Genellikle, dispersant
optik ozelliklerini yaymlanmis verilerden bulmak nispeten kolaydir ve bir¢ok modern arag,
ortak dispersant iceren yerlesik veri tabanlarma sahiptir. Dolayisiyla Mie modeli ile
hesaplama yapabilmek i¢in hem malzemenin hem de dispersantin kirilma indisinin bilinmesi
gereklidir. Optik 6zelliklerin bilinmedigi numuneler i¢in, 6lgebilir veya modellenen veriler ile
numune icin toplanan gercek veriler arasindaki uyuma dayanan yinelemeli bir yaklasim
kullanarak tahmin edebilir. Basitlestirilmis bu yaklasim, malzemenin optik 6zellikleri
hakkinda bilgi gerektirmeyen Fraunhofer yaklagimidir. Bu yaklasim ile biiyiik pargaciklar i¢in
dogru sonuglar rahatlikla elde edilebilir. Bununla birlikte, partikiilleri 50um'nin altinda
olabilecek numunelerle calisirken veya partikiillerin nispeten seffaf oldugu durumlarda ise
cok dogru sonuglar vermeyebilir.

Parcacik boyut analizinde, malzemenin mukavemeti, kimyasal reaktifligi, opaklgi,
akigskanlig1 gibi 6zellikleri malzemenin igindeki tanecik boyutu karakteristiklerine baglidir.
Parcacik boyut analizi seramikler, toz metaliirjisi, mineral prosesleri gibi malzeme
bilimlerinde, toprak tane boyut analizi gibi jeoloji analizlerinde ve farmasétik kimya alani gibi
cok genis yelpazede kullanilabilen bir analiz tiirtidiir.

Anahtar Kelimeler: Lazer kirinimi, Mie, parcacik boyutu

ABSTRACT

Laser diffraction measures particle size distributions by measuring the angular change in the
intensity of the scattered light as a laser beam passes through a sample of scattered particles.
Large particles scatter light at small angles relative to the laser beam, while small particles
scatter light at wide angles. Laser diffraction uses Mie light scattering theory to calculate the
particle size distribution, assuming a volume-equivalent sphere model. The angular scattering
intensity data is analyzed using “Mie Light Scattering Theory” to calculate the size of the
particles responsible for forming the scattering pattern. Thus, the particle size is calculated as
a volume equivalent to the sphere diameter.

Mie theory requires information about the optical properties (refractive index and imaginary
component) of the sample being measured, as well as the refractive index of the dispersant.
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Generally, dispersant optical properties are relatively easy to find from published data, and
many modern tools have built-in databases of common dispersants. Therefore, in order to be
able to calculate with the Mie model, it is necessary to know the refractive index of both the
material and the dispersant. For samples where the optical properties are unknown, it can
measure or estimate using an iterative approach based on the fit between the modeled data and
the actual data collected for the sample. This simplified approach is the Fraunhofer approach,
which does not require knowledge of the optical properties of the material. With this
approach, accurate results for large particles can be easily obtained. However, it may not give
very accurate results when working with samples that may have particles below 50pum or
where the particles are relatively transparent.

In particle size analysis, properties such as strength, chemical reactivity, opacity, and fluidity
of the material depend on the particle size characteristics in the material. Particle size analysis
is a type of analysis that can be used in a wide range of materials sciences such as ceramics,
powder metallurgy, mineral processes, geology analysis such as soil particle size analysis, and
pharmaceutical chemistry.

Keywords: Laser diffraction, Mie, particle size

1. GIRIS
En temel diizeyde, bir parcacigi, bir maddenin ayrik bir alt boliimii olarak tanimlayabiliriz. Bu
tanimu, fiziksel boyutlar1 nanometre alt1 ile birka¢ milimetre arasinda degisen kat1 partikiilleri,
stvi damlaciklart veya gaz kabarciklarini icerecek sekilde ele alabiliriz. Pargaciklardan olusan
en yaygin malzeme tiirleri sunlardir:

* tozlar ve graniiller 6rn. pigmentler, ¢imento, farmasotik bilesenler

* slispansiyonlar, emiilsiyonlar ve bulamaclar 6rn. asilar, siit, maden camuru

« aerosoller ve spreyler 6rn. astim inhalerleri, bitki koruma spreyleri
Bir¢gok endiistrinin rutin olarak islerinde parcacik karakterizasyonu kullanmasinin iki ana
nedeni vardir,

1. Uriin kalitesinin daha iyi kontrolii,

2. Uriinlerin, bilesenlerin ve siireglerin daha iyi anlasilmast.
Uriin kalitesini kontrol etmenin yani sira, partikiil 6zelliklerinin iiriinlerinizi, igeriklerinizi ve
siireglerinizi nasil etkiledigini daha iy1 anlamak, sunlar1 yapmanizi saglar:

* lirlin performansini iyilestirmek,

« iiretim ve tedarik sorunlarini gidermek,

» liretim siireglerinin verimliligini optimize etmek,

* ¢iktiy1 artirmak veya verimi artirmak,

» rekabette bir adim 6nde olmak

1.1. Hangi parcacik ozelliklerini 6l¢cmek 6nemlidir?

Kimyasal bilesime ek olarak, partikiilli malzemelerin davranismma genellikle bilesen
partikiillerin fiziksel ©zellikleri hakimdir. Bunlar, 6rnegin reaksiyon ve ¢oziinme hizlari,
bilesenlerin ne kadar kolay aktig1 ve karistig1 veya sikistirilabilirlik ve agindiricilik gibi ¢cok
cesitli malzeme Ozelliklerini etkileyebilir. Uretim ve gelistirme agisindan, dlgiilmesi gereken
en onemli fiziksel 6zelliklerden bazilar1 sunlardir:

* parcacik boyutu

* parcacik sekli

* ylizey Ozellikleri

* Mekanik 6zellikler

» yiik 6zellikleri

* mikro yap1
llgilenilen malzemeye bagli olarak, bunlarin bazilar1 veya tiimii énemli olabilir ve hatta
birbirleriyle iligkili olabilir: 6r. yiizey alan1 ve pargacik boyutu.
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Partikiil boyutu ve sekli, ara ve nihai iiriinlerin kalitesini dogrudan etkiledigi i¢in partikiil
olusumu ve islenmesi sirasinda énemli bir rol oynar. Bu nedenle, modern toz endiistrilerinde
tercihen hat i¢i veya cevrim i¢i enstriimanlar kullanilarak bu islemlerin uygun sekilde
izlenmesi ve kontroliine ¢ok ihtiyag duyulmaktadlrl.

1.2. Lazer Kirimimu ile Parcacik Boyut Dagilini Ol¢me
Lazer kirmmim 6lgiimlerinde, uygulanabilir sagilma modellerine dayal1 olarak sagilma agisinin
ve 1518in dalga boyunun bir fonksiyonu olarak sacgilma yogunlugunun Ol¢limleri yoluyla
parcacik boyutu dagilimi hakkinda bilgi elde edilir. Bu, deneysel diizenek veya cihaz dogru
bir sekilde kuruldugunda, kalibrasyon veya ol¢eklendirmenin gerekli olmadigi mutlak bir
yontemdir. Son yirmi yilda, lazer kirinimi endiistriyel partikiilleri boyutlandirmak i¢in popiiler
ve onemli bir fiziksel ara¢ haline gelmistir. Lazer kirinimi, birka¢ milimetreden daha kiiciik
parcaciklarin boyutlandirilmasinda eleme ve cokeltme gibi geleneksel yontemlerin biiyiik
oOlgiide yerini almis ve onlarca nanometreden daha biiyiik pargaciklar i¢in optik ve elektron
mikroskobunun yerini almistir. Esas olarak, kullanim kolayligi ve hizli ¢alismasi, yiiksek
tekrarlanabilirligi, ve nanometreden milimetreye kadar neredeyse bes biiytlikliik sirasini
kapsayan son derece genis bir dinamik boyut araligi ile teknolojinin avantajlarini
sunmaktadir’.
Parcacik boyutu analizi i¢in, pargaciklar tarafindan ileri yonde sac¢ilan lazer 1s181nin 6l¢timiine
dayanan optik aletler artik laboratuvarda popiiler ve standart bir teknik haline gelmistir. Ileri
yonde sagilan 151k genellikle kirinim teorisi ile dogru bir sekilde tahmin edilebildiginden, alet
smifi genellikle lazer kirmmim aletleri olarak bilinir hale gelmistir. Diger partikiil
boyutlandirma teknikleri ile karsilagtirildiginda, lazer kirmnimi yiiksek hiz, iyi giivenilirlik ve
yiiksek tekrarlanabilirlik avantajina sahiptir. Hem kati-siv1 siispansiyonlarda hem de gaz-kati
sistemlerde, dogrudan hat i¢i proses ve bir¢ok toz prosesinin kalite kontrolii i¢in giderek daha
fazla uygulanmaktadir®. Bununla birlikte, dedektérlerden gelen zaman ortalamal sinyalleri
kullanan lazer kirmimindaki mevcut uygulama, ana pargacik boyutu dagilimi PSD'nin disinda
kalan kiiciik miktarlardaki biiyiik pargaciklara duyarli degildir. Bu, bu biiyiik parcaciklarin
oldugu uygulamalarda kullanimin1 smirlar. kiigiik konsantrasyonlarda {iriin kalitesinin
bozulmasina neden olur. Bir kaplama uygulamasinda kullanilacak olan hemen hemen tiim
iriinler bu tiir kontaminasyona kars1 hassastir
Lazer kirinimi ile partikiil boyutlandirma da partikiil seklinden etkilenir. Normalde, kullanilan
optik model, pargaciklarin kiiresel oldugunu varsayar. Bununla birlikte, kiiresel olmayan
parcaciklar, goriinen PSD'de sistematik bir hatayla sonuglanabilecek sapmali sagilma
modelleri gosterir®®. Ornegin, gercekte var olmasalar da kaba pargaciklarin varlig:
belirtilebilir. Alternatif olarak, genis agilarla sagilan 11k bazen gergekte var olmayan kiigiik
parcaciklarin varligin1 gosterir. Bu nedenle, eger biliniyorsa partikiil sekli, dogru PSD'yi elde
etmek i¢in tercihen optik modele dahil edilmelidir. Ayrica, partikiil seklinin kendisi,
partikiillii maddenin karakterizasyonunda artan bir ilgidir. Lazer kirmmim 6l¢limlerinde,
partikiil konsantrasyonu bilgisi, partikiil sekli hakkinda baz1 bilgiler saglayabilir. Ornegin,
Brown ve Felton, farkli sekiller i¢in “Fraunhofer modeli” aracilifiyla hesaplanan partikiil
konsantrasyonlarin1 gergek, bilinen konsantrasyonla karsilastirarak partikiil sekli hakkinda
sonuglar ¢ikarmustir.
Parcacik boyutu analizorleri, temel fiziko-kimyasal 6zelliklerle ilgili alt1 kategoriye ayrilir:
smiflandirma, tortulagma, radyasyon, goriintiileme, elektro-zone algilama ve zeta potansiyeli
(Sekil 1)6. Goriintiileme, en genis pargacik boyutu araligini kapsar ve subnanometrik dlgege
(0,1 nm) ulasir. Cogu teknik, bir veya daha fazla teknolojiyi birlestirerek araliklarini
genigletir. Standart aralik, Sekil 1'deki koyu yesil alanlara karsilik gelirken, genisletilmis
aralik daha acik bir yesil ile renklendirilmistir.
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Sekil 1. Partikiil boyutu 6l¢iim yontemleri ve araliklar: (Li ve ark., 2019)

Bazi teknikler nanometrik boyutu Olger ancak heniiz parcacik boyutu dagiliminit 6lgmeye
yonelik degildir’. Yergekimi sedimantasyon, merkezkag sedimantasyon ve hat baslangich
santrifiij sedimantasyon, kaba parcaciklar i¢in en uygun olanidir ancak diger bazi tekniklere
gore zaman alic1 ve pahalidir. Santrifiijleme, bir hava yikama seklidir ve partikiil boyutunu
2um'ye kadar olgerken, dp> 30um i¢in sivi fazda yikama madencilik endiistrisinde yaygin
olarak uygulanir. Bir fotosedimentometre, ¢okelme islemi sirasinda parcaciklarin Brownian
hareketini izler ve 0,01-1000um igin gegerlidir. Bir x-1g1n1 fotosedimentometresi, 1g1k yerine
X-1g1nlar1 uygular, bu da hassasiyetini artirir. Bunun yani sira, 3D goriintiileme i¢in rontgen
tomografisi kullanilmistir ve partikiil seklini de belirler, ancak teknik zaman alicidir.

Gelen 15181n dalga boyu, lazer kirmim analizorlerinin (LDA) alt sinirmm1 0,01-0,1 pum ile
sinirlidir, ancak ¢oklu 151k kaynaklart ve gelismis algoritmik yazilim ile alt sinir 0,001 pm'ye
ulagabilir. XRD ve kiigiik agili notron sagilmasi, kristal yapiy: tespit ederken ayn1 zamanda
kristalit boyutunu da tahmin eder. Cihazin numuneleri analiz etmesi saniyeler alir ve
tekrarlanabilirlik iyidir. Elektro-zone algilama yontemleri (6rnegin Coulter Counter) LDA
kadar hizlidir ancak bir agikliktan akan pargaciklari askiya almalar1 gerektiginden daha dar bir
araliga uygulanir. Porozimetreler, zeta potansiyel analizorleri gibi elektroforetik aletler gibi
partikiil boyutlarini da tahmin eder. Bu aletlerin menzili, LDA ve goriintiileme tekniklerinden
cok daha kiiciiktiir. Porozimetrinin sinirlamalarindan biri, numunelerin c¢alistirilmasinin
saatler siirmesidir.

Parcacik sekli, aletlerin dp'yi nasil belirledigini de etkiler: goriintiileme teknikleri, yansitilan
alanm1 olger; elektron algilama hacme gore atanir ve sedimantasyon teknikleri bunu partikiil
terminal hizina gore atar®. Genis bir parcacik boyutu araligi, LDA ve damlaciklari Slgmenin®
yani sira, analizor saniyeler iginde bir dagilim olusturdugundan, operatorler giinde yiizlerce
testi tamamlayabilir. Tiim LDA'lar uluslararasi standartlar1 takip eder ve kabul edilebilir
kesinlik ve tekrarlanabilirlige sahiptir. LDA teknolojisi 1970'lerde gelistirildi ve o zamandan
beri bir¢ok firma tarafindan ﬁretilmistirm.

Cihaz, 1sik kaynaklari, bir Ornek sunum sistemi, bir dizi dedektor ve yazilim ve
algoritmalardan olusur’.
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Sekil 2. Iki 151k kaynagima sahip modern bir lazer kirmim sisteminin optik diizenlemesi
(Live ark., 2019)

Isik kaynag
Lazerler ve 151k yayan diyotlar (LED) parlak, tek renkli 151k kaynaklarinin yerini almistir.
Lazerlerin ve LED'lerin dayamiklilifi ve Omrii akkor lambalardan ¢ok daha iyidir. Yeni
cihazlar 1sm1 daha kisa yol uzunluklarinda 6rneklere yonlendirir, boylece daha kompakt
olurlar. Menzili artirmak i¢in cihazlar birden fazla 151k kaynagina sahiptir: daha kisa dalga
boylu kaynaklar daha kiigiik parcaciklar i¢in en iyisidir ve daha uzun dalga boylar1 daha
biiyiik pargaciklar i¢in en iyisidir.
Sekil 2’de sagdaki yari iletken lazer, merkezdeki akis merkezinde numuneyi aydinlatir.
Numunenin etrafindaki bir dizi ayr1 genis ac¢ili dedektorden olusan bir halka, bir aynadan sola
yanstyan sacilan 15181 Olger. Ikinci 151k kaynagi sag iisttedir ve aym genis acili dedektdr
setinden yararlanir.
Numunenin sisteme verilmesi
Numune, toz ya bir sivi i¢inde dagitilir ve dedektor dizisine pompalanir ya da bir hava
akimiyla dedektore taginir. Kuru analiz i¢in, bir vakum pompasi pargaciklart numune hiicresi
boyunca stiriikler ve hava, aglomeralar1 ayirir ve analizden 6nce dagilir. Islak analiz, sivinin
tozu dagitmasi i¢in uygun bir ¢oOziicii secerek, bir ylizey aktif madde ekleyerek veya
sonikasyon yaparak aglomeralarin olugsmasini dnlemesini gerektirir (numune banyosu gibi).
Elektro-zone aletlerinde oldugu gibi, numune banyosu partikiilleri askiya almali ve bunlarin
cokmesini veya yiizmesini 6nlemelidir. Bir s1vi pompasi, akis hiicresini sabit bir hizda besler
ama aym1 zamanda parcaciklari asilt tutmak i¢in numune banyosunu da karistirabilir.
Alternatif olarak, bagimsiz bir yildiz ¢ubugu, seyreltik siispansiyonu ¢alkalar; ancak saniyeler
icinde ¢okmesi muhtemel daha biiylik partikiiller i¢in bagimsiz bir pompa, partikiillerin asili
kalmasini saglamak icin siviy1 dolastirir (Sekil 3).
Dedektorler
LDA i¢in en uygun olan silikon detektorlerdir. Ya daha genis acilarda yeterli alan oldugunda
ayr1 dedektorler olarak dagitilir ya da dar sagilma agilar i¢in bir dizi esmerkezli halkaya
monte edilir. Pargaciklar hiicre i¢inde yuvarlandigindan, sagilmayi azimut agisinin bir
fonksiyonu olarak tespit etmenin pratik bir faydas1 yoktur.
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Sekil 3. Modern lazer kirmnim akis sistemi (Li ve ark., 2019)

Soldaki bir otomatik doldurma pompast siviyr numune banyosuna verir ve ardindan sivinin
yiiksekligi ayar noktasina ulagtiginda kapanir. Operatorler tozu banyoya ekler ve bir
karigtirma c¢ubugu seyreltik bulamaci karistirir. Bir santrifiij pompa, malzemeyi numune
hiicresi boyunca hareket ettirir ve bir ultrasonik sonda, hiicrenin yukarisindaki gevsek
aglomeralar1 parcalar. Testin sonunda, otomatik doldurma pompasi sistemi durular.
1.3. Lazer Kirinim Analizinin Arka Plan Teorisi

LDA'nin arkasindaki bilimsel teori, farkli agilarda olgiilen bir parcacigin sagilan yogunlugunu
parcacik boyutuna (veya dagilimina) baglayan “Fraunhofer kirnmim1” veya “Mie sacilmas1”
teorisine dayanir. Fraunhofer kirinim teorisi, aslinda, Mie sagilma teorisinin bir yaklagimidir.
Bununla birlikte, yalnizca gelen dalga boyunun en az 10 kat1 olan pargaciklar i¢in ve sagilma
acis1 30°'dan kiigiik oldugunda gecerlidir. Fraunhofer kirmim teorisi, 20um'den daha ince
parcaciklar i¢in kabul edilemez hatalara neden olur. Mie teorisi, daha kiigiik pargaciklarin
daha genis bir 151k yogunlugu dagilimi araligi i¢in gecerlidir; ancak, kirilma indeksleri
gereklidir. Herhangi bir ¢aptaki kiiresel, homojen, izotropik ve manyetik olmayan
parcaciklarin, emici olmayan bir ortamdan sagilma yogunlugu i¢in kesin c¢oziimdiir.
Yonlendirilmis bir 151k demeti tarafindan aydinlatilan kiiresel bir parcaciktan sagilma
modelinin matematiksel formiilasyonu soyledir:

2

87!'27'2

100, ¢, m) = I [ 1516, &, m)P + 15,(6, £, m)[]do
&

Burada | 151k yogunlugu, & bir pargacik boyutu faktoriidiir (e= aD/ A), (A gelen 15181n dalga
boyudur), 0 kirmim agisidir, m pargaciklarin karmasik kirilma indisidir (m=n+ik), r parcacik
ve dedektor arasindaki mesafe ve S1 ve S2, Bessel ve Legendre Fonksiyonlar:
Denklemi’nden olusur. Parcaciklarin karmasik kirilma indisi, sagilma kesitini veya modelini
etkiler ve boylece LDA alt algilama sinirimi etkiler.

2. UYGULAMALAR

Partikiil boyutu ve LDA, WOS'da en ¢ok alint1 yapilan deneysel yontemler arasindadir. Sekil
4’te goriilecegi tizere en biiylik kiime (mavi), nanopargaciklar1 ve saglik ve farmakolojiyle
ilgili diger konular1 igerir: tibbi nebulizasyon, kistik fibrozis, tobramisin, akcigerler ve ilag
dagitimi. Sedimantasyon, aglomerasyon ve toprak, mikroskopi ve goriintii analizi, neredeyse
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mavi kiime kadar arastirmaya sahip olan kirmizi kiimeye aittir. En sik kullanilan anahtar
kelimeler performans, adsorpsiyon, kompozitler ve sudur. Konularin ¢ogu ayni zamanda
katalizi de igerir. Fizikokimyasal ve mekanik O6zellikler ii¢lincii en biiylik kiimeyi (yesil)
olusturur. Bu kiimedeki aragtirmalar, tozlar, partikiil stabilitesi ve reoloji, emiilsiyonlar,
ufalama ve stabilite dahil olmak iizere dispersiyonlarla ilgilidir. Son olarak, en kiiciik kiime
(sar) antibakteriyel 6zellikler, altin ve glimiis nanoparcaciklar ve yesil kimya ile ilgilidir.
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SekilHata! Belgede belirtilen stilde metne rastlanmadi. 4. Parcacik boyutu analizlerinin
bibliyometrik haritas1 (Li ve ark., 2019)

3. SINIRLAMALAR

LDA, lazer, numune hiicresinden gegerken gelen radyasyon sacilma agisint ve yogunlugunu
Olcerek partikiil boyutunu bildirir. Biiylik parcaciklar 15181 kii¢lik bir aciyla yiiksek yogunlukta
sacarken, daha kiiglik pargaciklar 15181 daha biiyiik bir agiyla ancak daha az yogunlukla
dagitir. Bir bilgisayar algoritmasi, agisal sagilma yogunlugu verilerini analiz eder. Genel
olarak, LDA testi Fraunhofer teorisine’’ veya Mie teorisine dayali olarak gerceklestirir?,
LDA i¢in ISO standardi, 20pum'nin altindaki parcaciklar i¢in Mie teorisini Onerir. Bununla
birlikte, LDA ortalama partikiil boyutunu yaklasik %10-20'ye kadar oldugundan daha az
tahmin edebilir. LDA, boyuta bagli hacim faktorii ile sinirlidir ve yiiksek konsantrasyon
dispersiyonlarinin PSD'sini yeniden {iretemez.

Hem Mie teorisi hem de Fraunhofer teorisi, tiim parcaciklarin kiiresel oldugunu varsayar.
Parcacik sekli sadece 15181n nasil dagildigini etkilemekle kalmaz, ayn1 zamanda sekil ve doku
kirilma indisinin (RI) hayali kismin1 etkiler. Ayrica cihazlar, sudan daha diisiik RI degerine
sahip polistiren partikiilleri ile kalibre edilir. Bu nedenle, LDA, kati-s1v1 aerosol damlaciklari
gibi polistiren partikiillerinden daha diisiik RI'ye sahip tozlar1 diikkate almayacaktir. Mie
teorisi, bircogu yaymlanmis literatliirde veya cihaz veritabaninda bulunan bir RI gerektirir.
Karigimlar ve bilinmeyen malzemeler i¢in RI'nin belirlenmesi, LDA'nin bir sinirlamasidir.
Baz1 gelismis araglar, kullanicilarin RI'yi gercek verilerle model verilerine uygunlugu
karsilagtiran bir makine 6grenimi yaklasimina dayali olarak tahmin etmelerine olanak tanir™,
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4. SONUC

Pargacik boyutu en 6nemli fizikokimyasal 6zelliklerden biridir. LDA, PSD'yi 6l¢mek i¢in en
etkili analitik teknikler arasindadir, ¢linkii en genis araliga sahiptir ve calistirilmast (kati
ornekleme, hazirlama ve bakimin azaltilmasi) yalnizca saniyeler alir ve en fazla birkag gram
toz gerektirir. Algilama araligi 10—7500 nm kadar diisiik bir aralikta degisir.

Mie teorisi, hafif ve opak katilar arasindaki etkilesimi karakterize eden analitik bir ¢oziimdiir.
Bununla birlikte, kompozit tozlar ve karisimlar i¢in belirsiz olan bir kirilma indisi gerektirir.
Ayrica tiim pargaciklarin kiiresel oldugunu varsayar, bu da hataya neden olur ve parcacik
boyutunu oldugundan fazla tahmin etme egiliminde olur. Gelecekteki cihazlar ¢oklu
dedektorler (yesil, kirmizi ve mavi 151k) gelistirmeye devam edecek, dinamik 1s1k sagan
enstriiman uygulamalar1 daha da biiyiiyecek ve gelecek teknolojiler hem dogrulugu hem de
menzili artiracatir’.
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KURAKLIK STRESI ALTINDAKI MISIR FIDELERINE ASETON O-(2-
NAFTILSULFONIL)OKSIiM ON UYGULAMASININ BiYOKIMYASAL
PARAMETRELER UZERINDEKI ETKILERININ INCELENMESI
INVESTIGATION OF THE EFFECTS OF ACETONE O-(2-
NAPHTHYLSULFONYL)OXIME PRETREATMENT ON BIOCHEMICAL
PARAMETERS OF MAIZE SEEDLINGS UNDER DROUGHT STRESS

Dr. Ogr. Uyesi, Fuat YETISSIN
Orcid no: 0000-0001-6085-7610
Mus Alparslan University, Technical Sciences VVocational School

OZET

Oksimlerin genel ve 6zel metabolizmanin isleyisinde 6nemli fonksiyonlara sahip oldugu
bilinmektedir. Sentetik bir siilfonat tiirevi olan aseton o-(2-naftilsiilfonil)oksim (ANSO)'in 6n
uygulamasinin misir fidelerinin kuraklik stresi altinda bazi fizyolojik ve biyokimyasal
parametreleri iizerine etkilerini belirlemek mevcut calismanin temel amacidir. Deney
diizenegi: 18 saat distile su Kontrol (C), 6 saat 0,3 mM ANSO+12 saat distile su (ANSO), 6
saat distile su+12 saat %3 PEG (D) ve 6 saat ANSO+12 saat %3 PEG (ANSO+D). ANSO
uygulamasinda kontrole gore HO; igerigi azalirken, ANSO+D uygulamasinda D'ye gore
H,O; iceriginde 6nemli bir azalis belirlendi. Tek basina ANSO ile kontrol uygulamalar
arasinda MDA igerigi agisindan 6nemli bir fark belirlenemezken, ANSO+D uygulamasinda
D'ye gore MDA igeriginin 6nemli oranda azaldigi goriildii. Bu durumun temelinde yatan
temel faktor olan Antioksidan sistem enzimlerinden siiper oksit dismutaz (SOD), katalaz
(CAT), Askorbat peroksidaz (APX) ve guaikol peroksidaz (GPX) enzimlerinin aktivitelerinde
yeniden yapilan diizenlemelere gore; ANSO uygulamasinda kontrole gére SOD aktivitesi
azalirken, ANSO+D uygulamasinda D'ye gore SOD aktivitesinde dnemli bir azalis gézlendi.
GPX aktivitesi agisindan ANSO uygulamasinda kontrole gore GPX aktivitesi azalirken,
ANSO-+D uygulamasinda D'ye goére GPX aktivitesinde dnemli bir artis kaydedildi. APX ve
CAT enzim aktiviteleri benzer tepkilerle, ANSO uygulamasinda kontrole gore bir fark
gozlenmezken, ANSO+D uygulamasinda D'ye gore APX ve CAT aktivitelerinde énemli bir
artis kaydedildi. Boylece antioksidan sistemin ROS'larin siipiiriilmesine aktif olarak katildig:
belirlendi. Sonu¢ olarak, ANSO'nun kuraklik stresi altindaki misir fidelerine On
uygulanmasimin radikal olusumunu engellemesi ile membran hasarinin hafifletilmesinin
ANSO'nun antioksidan 6zelliklerinden kaynaklandigini diisiindiirmektedir.

Anahtar Kelimeler: Aseton 0-(2-naftilsiilfonil)oksim, Antioksidan Sistem, Kuraklik Stresi,
Misir fideleri.

ABSTRACT

It is known that oximes have important functions in the functioning of general and special
metabolism. The main aim of the current study is to determine the effects of pre-application
of acetone o-(2-naphthylsulfonyl)oxime (ANSQO), a synthetic sulfonate derivative, on some
physiological and biochemical parameters of maize seedlings under drought stress.
Experimental setup: 18 hours distilled water Control (C), 6 hours 0.3 mM ANSO+12 hours
distilled water (ANSO), 6 hours distilled water+12 hours 3% PEG (D), and 6 hours
ANSO+12 hours 3% PEG (ANSO+D). While H,O, content decreased in ANSO application
compared to control, a significant decrease in H,O, content was determined in ANSO+D
application compared to D. While no significant difference could be determined between
ANSO alone and control applications in terms of MDA content, it was observed that MDA
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content decreased significantly in ANSO+D application compared to D. According to the
rearrangements in the activities of the antioxidant system enzymes, superoxide dismutase
(SOD), catalase (CAT), Ascorbate peroxidase (APX) and guaicol peroxidase (GPX), which is
the main factor underlying this situation; While SOD activity decreased in ANSO application
compared to control, a significant decrease in SOD activity was observed in ANSO+D
application compared to D. In terms of GPX activity, GPX activity decreased in ANSO
application compared to control, while a significant increase in GPX activity compared to D
was recorded in ANSO+D application. APX and CAT enzyme activities with similar
responses, while no difference was observed in ANSO application compared to control, a
significant increase was observed in APX and CAT activities compared to D in ANSO+D
application. Thus, it was determined that the antioxidant system actively participates in the
scavenging of ROS. In conclusion, it is suggested that the prevention of radical formation and
mitigation of membrane damage by pre-application of ANSO to corn seedlings under drought
stress is due to the antioxidant properties of ANSO.

Keywords: Acetone o0-(2-naphthylsulfonyl)oxime, Antioxidant System, Drought Stress,
Maize seedlings.
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AZOMETIN ICEREN YENI ARIL NITRO-SULFONAT HIiBRIT BILESIGININ
SENTEZi, KARAKTERIZASYONU VE MOLEKULER YERLESTIRME
CALISMALARI

Dr. Adem KORKMAZ
ORCID:0000-0002-0345-5794
Mus Alparslan Universitesi, Saglik Bilimleri Fakiiltesi

OZET
Dean-Stark yontemiyle hazirlanan 2-(((4-nitrophenyl)imino)methyl)phenol bilesigi ve 2,4,6-
trimethylbenzenesulfonyl chloride bilesiginden 1liman reaksiyon kosullari altinda yeni 2-(((4-
nitrophenyl)imino)methyl)phenyl 2,4,6-trimethylbenzenesulfonate bilesigi sentezlenmistir
(Sekll 1). 2-(((4-nitrofenil)imino)metil)fenil 2,4,6-trimetilbenzensiilfonat bilesigi *H NMR ve

BC NMR ile karakterize edilmistir. Daha sonra bu bilesigin in silico yontem kullanilarak
asetilkolinesteraz, butirilkolinesterez, glutatyon s-trensferaz, trosinaz, ve pankreatik lipaz
enzimleriyle enzim inhibisyonu ¢aligilmistir. Yeni 2-(((4-nitrophenyl)imino)methyl)phenyl
2,4,6-trimethylbenzenesulfonate bilesiginin asetilkolinesteraz, butirilkolinesterez, glutatyon s-
trensferaz, trosinaz, ve pankreatik lipaz enzimleriyle molekiiler doking skorlar1 sirasiyla -11.0,
-5.2,-6.7, -7.8 ve -9.8 kcal/mol olarak bulunmustur.
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Sekil 1. Azometin igeren yeni aril nitro-siilfonat hibrit bilesiginin sentezi

Ozellikle, yeni 2-(((4-nitrophenyl)imino)methyl)phenyl 2,4,6-trimethylbenzenesulfonate
bilesiginin trosinaz ve pankreatik lipaz enzimleri ile etkilesiminde standart olarak kullanilan
kojic asit ve orlistat’a gore daha iyi bir skor elde edildigi gozlenmistir. Asetilkolinesteraz ile
yapilan ¢alismada ise baglanma affinite degeri standart olan donepezile (-11.6 kcal/mol) yakin
bir deger oldugu gozlenmistir. Yeni 2-(((4-nitrophenyl)imino)methyl)phenyl 2,4,6-
trimethylbenzenesulfonate bilesiginin in silico yontem kullanilarak yapilan enzim inhibisyon
caligmasinda bazi enzimlerde standartlara yakin bazilarinda ise standartlardan daha iyi bir
baglanma affinitesi gosterdigi tespit edilmistir. Bu kapsamda yeni sentezlenen 2-(((4-
nitrophenyl)imino)methyl)phenyl 2,4,6-trimethylbenzenesulfonate bilesiginin ileri
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caligmalarinda yeni tiirevleri sentezlenerek bu bilesiklerin in vitro ve in vivo g¢alismalari
yapilmastyla biyolojik 6zellikleri bakimindan bilime katki sunmasi1 beklenmektedir.

Anahtar Kelime: Azometin, Enzim inhibisyonu, aril nitro-siilfonat bilesikleri,
Asetilkolinesteraz, pankreatik lipaz

SYNTHESIS, CHARACTERIZATION, AND MOLECULAR DOCKING STUDIES OF
THE NOVEL ARYL NITRO-SULFONATE HYBRID COMPOUND BEARING
AZOMETHINE

ABSTRACT

A novel 2-(((4-nitrophenyl)imino)methyl)phenyl 2,4,6-trimethylbenzenesulfonate was
synthesized under mild conditions from 2,4,6-trimethylbenzenesulfonyl chloride and 2-(((4-
nitrophenyl)imino)methyl)phenol which is prepared Dean-Stark method (Figure 1). In
addition,  2-(((4-nitrophenyl)imino)methyl)phenyl  2,4,6-trimethylbenzenesulfonate  was
characterized by 'H NMR and *C NMR. The enzyme inhibition of this compound with
acetylcholinesterase, butyrylcholinesterase, glutathione s-transferase, tyrosinase, and
pancreatic lipase was studied using in silico method. Molecular docking scores of the novel 2-
(((4-nitrophenyl)imino)methyl)phenyl 2,4,6-trimethylbenzenesulfonate with
acetylcholinesterase, butyrylcholinesterase, glutathione s-transferase, tyrosinase, and
pancreatic lipase enzymes were found -11.0, -5.2, -6.7, - 7.8, and -9.8 kcal/mol, respectively.
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Figure 1. Synthesis of the novel aryl nitro-sulfonate hybrid compound bearing azomethine

In particular, it was observed that a better score was obtained in the interaction of the novel 2-
(((4-nitrophenyl)imino)methyl)phenyl 2,4,6-trimethylbenzenesulfonate with tyrosinase and
pancreatic lipase enzymes compared to kojic acid and orlistat as standards. In the study
performed with acetylcholinesterase, it was observed that the binding affinity value was close
to the standard donepezil (-11.6 kcal/mol). The enzyme inhibition study of the novel 2-(((4-
nitrophenyl)imino)methyl)phenyl 2,4,6-trimethylbenzenesulfonate utilizing in silico method
showed a binding affinity close to the standards in some enzymes or better than the standards

WWW.iensci.org 71 Umaru Musa Y ar'adua University, Nigeria



SEPTEMBER INTERNATIONAL CONFERENCE ON CHEMICAL AND BIOLOGICAL SCIENCES

20-21,2022

in others. In this context, it is expected that 2-(((4-nitrophenyl)imino)methyl)phenyl 2,4,6-
trimethylbenzenesulfonate compound, which shows such biological properties, will contribute
to science with new derivatives in future studies.

Keywords: Azomethine, enzyme inhibition, aryl nitro-siilfonate hybrid compounds,
acetylcholinesterase, pancreatic lipase, tyrosinase.
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YUZEY GORUNUMU IYILESTIRILMIS YARI AROMATIK POLIAMID 6
KARISIMLARININ ELDESI
OBTAINING IMPROVED SURFACE APPEARANCE OF SEMI AROMATIC
POLYAMIDE 6 BLENDS

(Arastirma ve Inovasyon Miihendisi), ibrahim Berk CAVUS
Orcid no: 0000-0001-8834-3101
Bursa Teknik Universitesi, Mithendislik ve Doga Bilimleri Fakiiltesi

OZET

Poliamidler, otomotiv, elektrik-elektronik, beyaz esya, ulagim ve son tiiketici tirlinleri gibi ¢ok
farkli alanlarda siklikla tercih edilmektedir. Ticari alanda en sik kullanilan poliamid tiirleri
poliamid (PA) 6 ve 6.6’dir. Ayrica sektorde yiiksek performansli poliamid olarak da bilinen
aromatik gruplara sahip polifitalamid’de (PPA) siklikla kullanilmaktadir. PPA, yapisinda
bulunan aromatik gruplar sayesinde yiiksek mekanik 6zellik, yliksek bozunma sicakligi,
yiiksek boyutsal kararlilik, diisiikk nem absorbsiyonu gibi iistiinliiklere sahiptir. Avantajlarinin
yant sira alifatik poliamidlere gore yiiksek yogunluk, yiiksek erime sicakligi ve yiiksek
maliyet gibi dezavantajlar1 da bulunmaktadir. Bu dezavantajlarin iistesinden gelmek igin yar1
aromatik poliamidlerin kullanimi 6nerilmektedir. Genel olarak, yar1 aromatik poliamidlerin
mekanik Ozellikleri, aromatik ve alifatik poliamidlerin sahip oldugu o6zellik degerlerinin
arasinda yer almaktadir. Bu ¢alismada, %50 cam elyaf katkili yari aromatik poliamid ve
alifatik poliamid karisimlar1 hazirlanarak mekanik ve gorsel anlamda polifenilen siilfit (PPS)
yerine kullanilabilirligi arastirilmistir. Elde edilen yeni iriiniin modiil degerinin 17000-18000
MPa, kopma mukavemeti> 235 MPa ve uzama degerleri> %2’den oldugu belirlenmistir.
Yapilan analizler sonucunda iiretilen karigimlarin mekanik 6zellikleri, yogunluklari, gorsel
yiizeyleri karsilastirilmis olup, elde edilen tiriiniin maliyet ve 6zellik anlaminda, PPS yerine
kullanilabilir oldugu goriilmiistiir. Bunlara ek olarak, yeni iirlinlin gida ve su ile temasa uygun
olup, beyaz esya ve mutfak aletleri gibi kisimlarda kullanilmasi 6nerilebilir.

Anahtar Kelimeler: yari aromatik poliamid, alifatik poliamid, yiiksek mekanik ozellik,
tyilestirilmis yiizey goriinlimii

ABSTRACT

Polyamides are frequently preferred in many different areas such as automotive, electrical-
electronics, white goods, transportation, and end-consumer products. The most used types of
polyamides in the commercial field are polyamide (PA) 6 and 6.6. Polyphthalamide (PPA) is
also most known polyamide type, and it is frequently used in the industry. Thanks to the
aromatic groups in its structure, it has advantages such as high mechanical properties, high
decomposition temperature, high dimensional stability, and low moisture absorption. it also
has disadvantages such as high density, high melting temperature and cost compared to
aliphatic polyamides. To overcome these disadvantages, the use of semi-aromatic polyamides
is recommended. In general, the mechanical properties of semi-aromatic polyamides are
among the properties of aromatic and aliphatic polyamides. In this study, it is planned to
prepare 50% glass fiber reinforced semi-aromatic polyamide and aliphatic polyamide blends
and their usability as mechanical and visual substitutes for polyphenylene sulfide (PPS) was
investigated. It was determined that the modulus value of the new product obtained was
17000-18000 MPa, tensile strength> 235 MPa, and elongation values> 2%. As a result of the
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analysis, the mechanical properties, densities, and visual surfaces of the mixtures produced
were compared and it was seen that the product obtained could be used instead of PPS in
terms of cost and properties. In addition, the new product is suitable for food and water
contact, and it can be recommended to be used in parts such as white goods and kitchen
appliances.

Keywords: semi aromatic polyamide, aliphatic polyamid, high mechanical properties,
improved surface appaerance.
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ICI BOS POLIBUTILEN SUKSINAT (PBS)/TERMOPLASTIK POLIURETAN (TPU)
NANOLIFLERIN URETIiMi VE KARAKTERIZASYONU
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Kocaeli University, Institute of Science, Polymer Science and Technology
Dr. Sema SAMATYA YILMAZ
ORCID: 0000-0002-2682-2892
Kocaeli University, Institute of Science, Polymer Science and Technology
Prof. Dr. Ayse AYTAC
ORCID: 0000-0002-9566-7881
Kocaeli University, Institute of Science, Chemical Engineering, Polymer Science and
Technology

OZET

Bu calismada, es-zamanli elektrogekim teknigi ile gelistirilmis mekanik 6zelliklere sahip igi
bos Polibiitilen Siiksinat (PBS)/Termoplastik Politiretan (TPU) elektrospun matlar elde
edilmistir. Saf PBS, saf TPU ve PBS/TPU karisimlarmin (60/40, 50/50, 40/60 w/w)
¢ozeltileri, iki bilesenli nanofiberlerin kabuguna beslenmistir. Saf PVP ¢ozeltisi ise iki
bilesenli nanoliflerin ¢ekirdegine yonlendirildi. Daha sonra, iki bilesenli nanoliflerin
cekirdegi, saf etanol ¢oziicii icinde matlarin bekletilmesi ile yapidan ¢ikarildi. Sonug olarak,
ici bos elektrospun matlar elde edilmis ve karakterizasyon testleri gerceklestirilmistir. Elde
edilen matlarin karakterizasyonu igin polarize optik mikroskop (POM), termogravimetrik
analiz (TGA), mekanik analiz, Stvi Emme Kapasitesi (LAC %) ve Kuruma Siiresi Testi
yapilmistir. POM analizinde elektrospun matlarin morfolojik yapilarinda, kismen boncuklu
fakat genellikle piiriizsiiz nanolifler gdzlendi. Ozellikle, i¢i bos PBS/TPU (60/40) nanoliflerin
en piirlizsiiz nanolifler oldugu belirlenmistir. TGA analizi ile i¢i bos nanoliflerin termal
ozellikleri arastirilmis ve ayrica bu analiz ile tim nanoliflerin g¢ekirdegindeki PVP'nin
uzaklastirildigr goriilmiistiir. Cekme testi sonuclarina gore, karisimlarda TPU orani
artinldiginda c¢ekme gerilmesinin arttigi belirlendi. Karigimlarda yiiksek miktarda PBS
kullanildiginda s1vi emme kapasitesinin iyilestirdigi gézlenmistir. Buna ek olarak, TPU orani
arttitkca 1i¢i bos nanoliflerin kuruma siireleri azalmistir. Sonug¢ olarak, biyomedikal
uygulamalar i¢in biyolojik olarak parcalanabilen ve nefes alabilen PBS/TPU yara ortiilerinin
iiretimi Oonerilmektedir.

Anahtar Kelimeler: PBS/TPU, i¢i bos nanolif, es-eksenli elektro¢ekim, yara ortiisii.

PRODUCTION AND CHARACTERIZATION OF HOLLOW POLYBUTYLENE
SUCCINATE (PBS)/ THERMOPLASTIC POLYURETHANE (TPU) NANOFIBERS

ABSTRACT

In this paper, the hollow Polybutylene Succinate (PBS)/Thermoplastic Polyurethane (TPU)
electrospun mats having developed mechanical structure were obtained with a coaxial
electrospinning process. The solutions of neat PBS, neat TPU, and PBS/TPU blends (60/40,
50/50, 40/60 w/w) were fed into the shell of bi-component nanofibers. Meanwhile, the
solution of neat PVP was directed into the core of bi-component nanofibers. Next, the core of
bi-component nanofibers was removed from the structure by waiting for the mats in pure
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ethanol solvent. As a result, hollow electrospun mats were obtained and characterization tests
were carried out. Polarized optical microscope (POM), thermogravimetric analysis (TGA),
mechanical analysis, Liquid Absorption Capacity (LAC %), and drying time test were
performed for the characterization of the mats obtained. Partially beaded but generally smooth
nanofibers were observed in the morphological structures of electrospun mats in POM
analysis. Hollow PBS/TPU (60/40) nanofibers were determined as the smoothest nanofibers.
The thermal properties of hollow nanofibers were investigated by TGA analysis, and it was
also seen that PVP in the core of all nanofibers was removed with this analysis. According to
the tensile test results, it was determined that when the TPU ratio was increased in blends, the
tensile strain was enhanced. It was seen that when the high amount of PBS in blends
improved the LAC %. In addition, the drying times of hollow nanofibers decreased with
increasing TPU ratio. In conclusion, the production of biodegradable and breathable
PBS/TPU dressings for biomedical applications is recommended.

Keywords: PBS/TPU, hollow nanofiber, coaxial electrospinning, wound dressing.
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DIPEPTIT TASIYAN YENI METAKRILAT HOMOPOLIMERININ SENTEZI,
KARAKTERIZASYONU VE DIELEKTRIK OZELLIKLERI
SYNTHESIS, CHARACTERIZATION AND DIELECTRIC PROPERTIES OF NOVEL
METHACRYLATE HOMOPOLYMER WITH DIPEPTIDE SIDE CHAIN

Dr. Eray CALISKAN
ORCID 0000-0003-2399-4100
Bingol University, Faculty of Science and Arts, Department of Chemistry

OZET

Bu ¢alismada, amin ucu Boc korumali Tirosin ile L-valin metil ester bilesiginin reaksiyonu ile
elde edilen dipepit bilesiginin serbest fenolik OH kismindan metakrilat ile tepkimesi sonucu
elde edilen yeni monomer iizerinden serbest radikalik polimerlesme yontemi ile yeni bir
homopolimer sentezlenmistir. Bu polimerin impedans analiz cihazi ile dielektrik sabiti,
dilelektrik kayip faktorii ve ac iletkenlik parametreleri Ol¢lilmiistiir. Elde edilen sonuglar
literatiirdeki benzer bilesikler ile kiyas edildiginde bu polimerin goreceli olarak daha yiiksek
dilelektrik sabitine sahip oldugu tespit edilmistir.

Anahtar Kelimeler: Dipeptit, polimer, dielektrik, iletkenlik, sentez

ABSTRACT

In this study, a new homopolymer was synthesized by the free radical polymerization method
on the new monomer obtained as a result of the reaction of the dipeptide compound obtained
by the reaction of amine end Boc-protected Tyrosine and L-valine methyl ester compound
with methacrylate from the free phenolic OH part. The dielectric constant, dielectric loss
factor, and ac conductivity parameters of this polymer were measured with an impedance
analyzer. When the obtained results are compared with similar compounds in the literature, it
has been determined that this polymer has a relatively higher dielectric constant.

Keywords: Dipeptide, polymer, dielectric, conductivity, synthesis
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FENITROTIYON’UN RATLARDA TESTIiKULAR TOKSISITESI UZERINE
GALLIK ASIT’IN KORUYUCU ROLU
PROTECTIVE ROLE OF GALLIC ACID ON FENITROTHION INDUCED TESTICULAR
TOXICITY IN RATS
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Gazi Universitesi, Fen Bilimleri Enstitiisii

Prof. Dr. Yusuf KALENDER

ORCID: 0000-0001-5457-0517

Gazi Universitesi, Fen Fakiiltesi
OZET
Fenitrothion, tarimsal zararhilara karsi siklikla kullanilan organofosfatli insektisitlerden
biridir. Gallik asit (3,4,5-trihidroksibenzoik asit), bazi1 bitkilerde dogal olarak olusan fenolik
bir bilesiktir. Pestisitler, hiicrelerde ve dokularda reaktif oksijen tiirlerinin artmasina ve
serbest radikallerin olusmasma neden olmaktadir. Bu c¢alismada, ratlarin testis dokusunda
fenitrothion'un neden olabilecegi histopatolojik degisiklikler, antioksidan enzim aktiviteleri ve
malondialdehit (MDA) diizeylerindeki degisiklikler tizerine gallik asidin koruyucu etkisi
arastirilmistir. Ratlar dort gruba ayrilmustir: 1. kontrol grubu, 2. gallik asit (50 mg/kg/giin)
muameleli grup, 3. fenitrothion (32 mg/kg/giin; 1/25 LDsp) muameleli grup, 4. Fenitrothion
(32 mg/kg/giin) ve gallik asit (50 mg /kg/giin) muameleli grup. Bu ¢alisma Gazi Universitesi
Hayvan Deneyleri Yerel Etik Kurulu tarafindan onaylanmistir (G.U. ET-19.025). Her grupta
6 rat bulunmaktadir. 28 giinliik uygulamadan sonra fenitrothion uygulanan grup kontrol grubu
ile karsilastirildiginda, ratlarin testis dokularinda MDA diizeyinde artis go6zlenirken,
antioksidan enzim aktivitelerinde [siiperoksit dismutaz (SOD), katalaz (CAT), glutatyon-S-
transferaz (GST), glutatyon peroksidaz (GPx)] istatistiksel olarak anlamli bir azalma gézlendi.
Fenitrothion muameleli grup, fenitrothion ve gallik asit muameleli grup ile
karsilagtirildiginda, MDA seviyelerinde istatistiksel olarak anlamli bir diisiis gozlenirken,
SOD, CAT, GPX ve GST enzim aktivitelerinde istatistiksel olarak anlamli bir artis gozlendi.
Histopatolojik incelemelerde fenitrothion rat testislerinde spermatojenik hiicre sayisinda
azalmaya, bazal membranin bozulmasina ve bazi seminifer tiipgiiklerinde nekroza neden
olmustur. Gallik asit rat testislerindeki patolojik degisiklikleri azaltmistir.
Anahtar Kelimeler: Fenitrotiyon, Gallik asit, Histopatoloji, Oksidatif stres.

ABSTRACT

Fenitrothion is one of the organophosphate insecticides frequently used against agricultural
pests. Gallic acid (3,4,5-trihydroxybenzoic acid) is a naturally occurring phenolic compound
in some plants. Pesticides cause an increase in reactive oxygen species in cells and tissues and
the formation of free radicals. In this study, the protective effect of gallic acid on the
histopathological changes, antioxidant enzyme activities and changes in malondialdehyde
(MDA) levels that can be caused by fenithrothion in testicular tissue of rats were investigated.
Rats were divided into four groups: 1. control group; 2. gallic acid (50 mg/kg/day) treated
group 3. fenitrothion (32 mg/kg/day; 1/25 LDsp) treated group, 4. Fenitrothion (32 mg/kg/day)
plus gallic acid (50 mg/kg/day) treated group. All procedures in this study were confirmed by
Gazi University Animal Experiments Local Ethics Committe (G.U. ET-19.025). There are 6
rats in each group. After 28 days of treated, when the fenitrothion treated group was compared
to the control group, an increase in the MDA level was observed in the testicular tissues of the
rats, while antioxidant enzyme activities [superoxide dismutase (SOD), catalase (CAT),
glutathione-S-transferase (GST), glutathione peroxidase (GPx)] a statistically significant
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decrease in was observed. When the fenitrothion treated group was compared with the
fenitrothion plus gallic acid treated group, a statistically significant decrease was observed in
the MDA levels, while a statistically significant increase was observed in the SOD, CAT,
GPX and GST enzyme activities. In histopathological examinations, fenitrothion caused a
decrease in the number of spermatogenic cells in the rat testes, disruption of the basement
membrane and necrosis in some seminiferous tubules. Gallic acid reduced the pathological
changes in rat testes.

Keywords: Fenitrothion, Gallic acid, Histopathology, Oxidative stress.
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MTOR SINYAL YOLAGI VE KOLOREKTAL KANSER TEDAVIiSINDEKI ROLU
mTOR SIGNALING PATHWAY AND ITS ROLE IN COLORECTAL CANCER
TREATMENT

Dr. Ogretim Uyesi Seyda BERK
ORCID: 0000-0003-4687-0223
Sivas Cumhuriyet Universitesi, Fen Fakiiltesi, Molekiiler Biyoloji ve Genetik BSliimii

OZET

Kolorektal kanser (KRK), kanser liimlerinin ii¢iincii nedeni olarak karsimiza ¢ikmaktadir ve
diinya c¢apinda en Sliimciil insan malignitelerinden biridir. Bu kanser tiirii i¢in farkli tedavi
yontemleri ile cesitli cerrahi ve medikal tedaviler uygulanmaktadir. Kanser tedavisinde
hastanin sag kalimini ve yasam kalitesini artirmak oldukc¢a onemlidir ve bu alanda 6nemli
gelismeler olmasina ragmen kansere bagli oOliimlerde siirekli artislar gdézlenmektedir.
Rapamisinin mekanik hedefi (mTOR), biiylime faktorii sinyallerini hiicresel besin ve enerji
seviyeleri ile biitiinlestirerek hiicre biiylimesini, cogalmasin1 ve hayatta kalmasini koordine
etmektedir. Kolorektal kanser, yiiksek insidans ve mortalite oran1 nedeniyle en yogun ¢aligilan
kanser tlirtirdiir. Onkojenik Ras aktivasyonu, fosfatidilinositol 3-kinaz yolu hiperaktivasyonu,
p53 mutasyonu ve Wnt sinyal yolunun diizensizligi dahil olmak iizere kolorektal
karsinojenezde ¢oklu genetik degisiklikler rol oynamaktadir ve birgok onkojenik yol, mTOR
yolunu aktive etmektedir. mTOR, son zamanlarda kolorektal kanser tedavisi i¢in etkili bir
hedef olarak ortaya ¢ikmistir. mTOR yolunu hedefleyen in vitro ve preklinik ¢aligmalar KRK
kemoterapisi i¢in umut verici bakis acilart saglamistir. mTOR inhibitoriinlin sitotoksik
kemoterapi, vaskiiler endotelyal biiylime faktorii (VEGF) inhibitorleri, epidermal biiyiime
faktori reseptorii (EGFR) ve Mitojenle aktive olan protein kinaz kinaz (MEK) inhibitorleri
gibi ajanlarla kombinasyon uygulamalar1 yogun bir sekilde arastirilmakta birlikte umut verici
sonuclar elde edilmistir. Optimize tedavi yontemleri gelistirmek i¢in mTOR sinyal agindaki
molekiiler mekanizmanin daha fazla anlagilmasi gerekmektedir. Rapamisinin memeli hedefi
(mTOR), 6zellikle kanser biyolojisinde ¢ok dnemli bir rol oynamasi nedeniyle ila¢ gelistirme
icin potansiyel bir hedef olarak ortaya c¢ikmistir ve yeni nesil mTOR inhibitorleri ortaya
cikmistir. Tiim bu gelismlere 15181nda 6zellikle kolorekta kanser tedavisinde mTOR tabanh
terapi heyecan verici yeni bir asamaya igaret etmektedir.

Anahtar Kelimeler: Kolorektal kanser, mTOR, rapamisin

ABSTRACT

Colorectal cancer (CRC) is the third cause of cancer death and is one of the deadliest human
malignancies worldwide. Various surgical and medical treatments are applied with different
treatment methods for this type of cancer. It is very important to improve the survival and
quality of life of the patient in cancer treatment, and although there are important
developments in this area, there is a continuous increase in cancer-related deaths. The
mechanical target of rapamycin (mTOR) coordinates cell growth, proliferation, and survival
by integrating growth factor signals with cellular nutrient and energy levels. Colorectal cancer
is the most extensively studied cancer type due to its high incidence and mortality rate.
Multiple genetic alterations are implicated in colorectal carcinogenesis, including oncogenic
Ras activation, phosphatidylinositol 3-kinase pathway hyperactivation, p53 mutation, and
dysregulation of the Wnt signaling pathway, and many oncogenic pathways activate the
mTOR pathway. mTOR has recently emerged as an effective target for colorectal cancer
therapy. In vitro and preclinical studies targeting the mTOR pathway have provided
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promising perspectives for CRC chemotherapy. Combination applications of mTOR inhibitor
with agents such as cytotoxic chemotherapy, vascular endothelial growth factor (VEGF)
inhibitors, epidermal growth factor receptor (EGFR) and Mitogen-activated protein kinase
kinase (MEK) inhibitors have been extensively investigated, but promising results have been
obtained. Further understanding of the molecular mechanism in the mTOR signaling network
is needed to develop optimized treatment modalities. The mammalian target of rapamycin
(mTOR) has emerged as a potential target for drug development, especially because it plays a
crucial role in cancer biology, and a new generation of mMTOR inhibitors has emerged. In light
of all these developments, mTOR-based therapy points to an exciting new stage, especially in
colorectal cancer treatment.

Keywords: Colorectal cancer, mTOR, rapamycin.

1. GIRIS

Kolorektal kanser (KRK), kanser oliimlerinin i¢iincii nedeni olarak karsimiza ¢ikmaktadir ve
diinya ¢apinda en olimciil insan malignitelerinden biridir (Inamura, 2018). Bu kanser tiirii
icin farkli tedavi yontemleri ile gesitli cerrahi ve medikal tedaviler uygulanmaktadir (Pellino
ve ark., 2018). Kanser tedavisinde hastanin sag kalimini ve yasam kalitesini artirmak oldukca
onemlidir ve bu alanda 6nemli gelismeler olmasina ragmen kansere bagli 6liimlerde siirekli
artiglar gozlenmektedir (YYadav ve ark., 2017). Rapamisinin mekanik hedefi (nTOR), biiyiime
faktorii sinyallerini hiicresel besin ve enerji seviyeleri ile biitiinlestirerek hiicre biiyiimesini,
cogalmasini ve hayatta kalmasini koordine etmektedir (Francipane & Lagasse, 2014).
Kolorektal kanser, yiiksek insidans ve mortalite oran1 nedeniyle en yogun ¢alisilan kanser
turtirdiir. Onkojenik Ras aktivasyonu, fosfatidilinositol 3-kinaz yolu hiperaktivasyonu, p53
mutasyonu ve Wnt sinyal yolunun diizensizligi dahil olmak tizere kolorektal karsinojenezde
coklu genetik degisiklikler rol oynamaktadir ve birgok onkojenik yol, mTOR yolunu aktive
etmektedir (Francipane & Lagasse, 2014).

2. mTOR SINYAL YOLAGI

Rapamisinin memeli hedefi (mTOR), o6zellikle kanser biyolojisinde ¢ok onemli bir rol
oynamas1 nedeniyle ila¢ gelistirme icin potansiyel bir hedef olarak ortaya ¢ikmistir. Ayrica,
yeni nesil mTOR inhibitorleri ortaya ¢ikmistir ve bu gelisim, mTOR tabanli terapide umut
vaad eden gelismelere neden olmustur. Ancak, terapétik etkinlikleri hakkindaki karar
belirsizligini korumaktadir ve bunun aydinlatilmasi i¢in klinik ve deneysel ¢aligmalar devam
etmektedir.

Klasik olarak, Akt, rapamisinin memeli hedefinin (MTOR) ana upstream aktivatorii olarak
gorev almaktadir (Sekil 1). Aktive edilmis Akt, tiiberoskleroz 2'yi (TSC2) fosforile eder ve
inhibe eder, beyinde zenginlestirilmis Ras homologunun (Rheb) GTP'ye bagli durumda
birikmesine ve mTOR kompleksil (nTORC1) yolunun aktivasyonunu tetiklemesine izin verir
(Sekil 1). mTORC1, mTOR'un diizenleyici iliskili proteini (Raptor), mLST8/G-protein B-alt
birimi benzeri protein (GPL), RAS40 ve Deptor olan mTOR'dan olusur (Sekil 2).
MTORC1'de mTOR'un aktivasyonu, protein translasyonu ve hiicre biiyiimesinin aracilart olan
ribozomal S6 protein kinaz 1 (S6K1) ve eIF4E baglayici protein 1 (4E-BP1) fosforilasyonuna
yol agar (Fingar ve ark., 2002) (Sekil 2).
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Sekil 1. mTOR yolu aktivasyonunun basitlestirilmis semasi. Akt aktivasyonu, Rheb'yi TSC1 /
2'nin inhibe edici etkilerinden serbest birakir ve bdylece mTOR aktivasyonuna izin verir.
PI3K/Akt/mTOR yolundaki mTOR'un yukarisindaki sinyal kusurlari (PTEN, PI3K, Akt ve
TSC'lerdeki mutasyonlar) mTOR kuralsizlagtirmasina yol acar. Akt ayrica, iki fonksiyonel
olarak farkli sinyal kompleksi, mMTORC1 ve mTORC2 olusturmak igin farkli protein
ortaklariyla mTOR iliskisi nedeniyle mTOR'un asagi akis efektorii olabilir (Francipane &
Lagasse, 2014).

Cok ¢esitli hiicre ici (enerji ve stres) ve hiicre dis1 (besinler, biiyiime faktorleri, hormonlar)
sinyallere mTOR yanit1 bu efektorler araciligiyla aracilik eder. Besin ve biiyiime faktorii
mevcudiyetine yanit olarak, mTORCI1, metabolik olarak stresli hiicrelerin, hayatta kalmalar
icin gerekli enerjiyi geri kazanmak icin organeller dahil sitoplazmik bilesenleri geri
dontistiirdiigii bir siire¢ olan otofajiyi bastirir. mTORC1'in ayrica yakin zamanda pirimidin
sentez yolu yoluyla niikleotid sentezini uyararak anabolik hiicre biiylimesini diizenledigi de
tanimlanmistir (Ben-Sahra ve ark., 2013).
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Sekil 2: mTOR sinyal yollar1 (Dancey, 2010).

mTORCl1'den farkli olarak mTORC2, mTOR, mTOR'un rapamisine duyarsiz eslik¢isi
(Rictor), mLST8/GPL, stresle aktive olan protein kinaz ile etkilesime giren protein 1 (Sinl),
prolin bakimindan zengin tekrar protein-5'ten (PRR-5) olusur. )/protein, Rictor-1 (Protor-1) ve
Deptor ile gozlemlendi. mMTORC2'nin upstream diizenlemesi iyi tanimlanmamistir, ancak
ribozom iligkisi mTORC2 aktivasyonunun tek olmasa da ana mekanizmas: gibi
goriinmektedir (Zinzalla ve ark., 2011). mTORC2, Akt'nin tam aktivasyonuna izin vererek,
Protein Kinaz Ca (PKCa), Serum/glukokortikoidle diizenlenen kinazi 1 (SGK1) ve Akt'yi
fosforile ettigi icin hiicre sagkalimi, metabolizmasi, cogalmasi ve hiicre iskeleti
organizasyonunda onemli bir rol oynar (Garcia-Martinez & Alessi, 2008; Jacinto ve ark.,
2004; Sarbassov ve ark., 2004; Sarbassov ve ark., 2005). Bu nedenle Akt, hem mTORC1'in
yukari akis aktivatorii hem de mTORC2'nin asag1 akis efektortidiir (Sekil 1 ve 2).

Kanser biyolojisinde ¢ok 6nemli bir rol oynadigi icin mTOR, ilag gelistirme i¢in potansiyel
bir hedef olarak ortaya ¢ikmistir. Birkagc mTOR inhibit6rii, cesitli kanserleri tedavi etmek i¢in
biliyiik bir basar1 olmadan klinik deneylerden ge¢cmistir. Bununla birlikte, yeni bilesikler
sentezlendik¢e mTOR inhibitorlerinin kanser tedavisindeki rolii gelismeye devam etmektedir.
mTOR, insan kanserlerinde siklikla aktive olmasina ragmen, mTOR geninin mutasyonu
sadece nediren gozlemlenmistir (Robbins ve ark., 2011). Bu, mTOR yolunun asir1
aktivasyonunun ¢ogunlukla fosfatidilinositol-3-kinaz (PI3K)/Akt/mTOR yolundaki mTOR'un
upstream sinyal kusurlarindan kaynaklandigi anlamina gelmektedir. PI3K alfa katalitik alt
birim kinaz alanindaki (PIK3CA) mutasyonlar genellikle tiimorijenezde gec ortaya ¢ikar ve
CRC timorlerinin  %32'sinde tanimlanabilmektedir (Samuels ve ark., 2004). PI3K
aktivitesinin negatif diizenleyicisi olan Fosfataz ve tensin homologunda (PTEN)
heterozigosite kaybi (LOH) ve mutasyonlar da CRC'de rapor edilmistir. Hem PIK3CA
mutasyonlart hem de PTEN kaybi, mTOR asir1 aktivasyonuna yol agar (Zhou ve ark., 2002).
Akt genlerindeki mutasyonlar CRC'de nadiren bulunsa da, pleckstrin homoloji (PH)
alanindaki Aktl'in (E17K) somatik bir yanlis anlamli mutasyonu, Aktl'in plazma zan ile
yapici iligkisine ve CRC'de Aktl'in uzun siireli aktivasyonuna neden olur. mTOR
kuralsizlastirmasina yol agar (Carpten ve ark., 2007; Soung ve ark., 2006). Benzer sekilde,
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nadir olmakla birlikte, kolonik hamartomat6z poliplerle iliskili olan germline TSC gen
mutasyonlari, muhtemelen mTOR yolu tetiklemesi yoluyla %1 CRC'den sorumludur (Sekil 1)
(Devroede ve ark., 1988; Zbuk & Eng, 2007).

3. mTOR INHIBITORLERI

Streptomyces hygroscopicus tarafindan liretilen bir makrolid antibiyotik olan rapamisin,
kesfedilen ilk mTOR inhibitoriidiir . Daha dogrusu, arastirmacilar Rapamisin'in mantar
onleyici 6zelliklerinden yararlanarak mTOR'u tanimlayabilmislerdir (Heitman ve ark., 1991).
Guba ve arkadaslar1 2002 yilinda Nature Medicine makalelerinde Rapamisin antitimor
etkilerini ilk kez tanimladilar (Guba ve ark., 2002). Geleneksel olarak organ nakli i¢in bir
immiinosupresan olarak kullanilan Rapamisinin, anjiyogenezi inhibe ederek timor
biliylimesini baskiladig1 bulunmustur (Sekil 3). O zamandan beri, Rapalog ailesini olusturan
Rapamisin'e benzer 0&zelliklere sahip ek mTOR islevi inhibitorleri sentezlenmistir.
Everolimus, Temsirolimus ve Ridaforolimus'u da iceren rapaloglar, FKBP12'yi baglar ve
MTOR'un FRB alanina miidahale etmektedir. Bu bilesikler, ¢esitli kanserleri tedavi etmek igin
tek ajanlar olarak klinik deneylerden biiylik bir basar1 elde edememistir. Bununla birlikte,
Temsirolimus ve Everolimus'un her ikisi de ileri bobrek hiicreli karsinom (RCC) iizerinde
etkili olarak bulunmustur (Battelli & Cho, 2011).
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Sekil 3. Farkli mTOR inhibitorleri kullanilarak mTOR inhibisyonunun etkileri ile birlikte her
iki mTOR kompleksinin aktivatorlerinin ve efektorlerinin basitlestirilmis semasi (Francipane
& Lagasse, 2014)

Rapaloglara direng, mayalarda FKBP12 veya TOR'un FKB alanindaki mutasyonlarla
iliskilendirilirken (Lorenz & Heitman, 1995), insanda c¢ogunlukla KRAS ve BRAF
mutasyonlar1 ile iliskilendirilmistir (Mohseni & Park, 2010). Ek diren¢ mekanizmalari,
onkojenik serin/treonin kinazlarin Moloney murin 16semi viriisii (PIM) ailesi i¢in Proviral
entegrasyon bolgesinin yukari regiilasyonunu, oksidatif stresi ve anti-apoptotik proteinlerin
asir1 ekspresyonunu igerir (Sekil 3) (Fox ve ark., 2005; Majumder ve ark., 2004; Neklesa &
Davis, 2008).

4. Kolonda mTOR sinyali

mTORCI, organizmanin beslenme durumunun 6nemli bir sensoriidiir. Gergekten de, kalori
kisitlamasi, memeli bagirsak kok hiicre (ISC) nisinin O6nemli bir bileseni olan Paneth
hiicrelerinde mTORC1 sinyalini diisiiriir. Paneth hiicreleri, sirayla, kiiciik bagirsak kok
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hiicrelerini ¢ogalmaya tesvik eder (Majumder ve ark., 2004). Béylece, mTOR inhibisyonu,
bagirsak atrofisinden etkilenen hastalarda bagirsak yenilenmesini iyilestirebilir. mTORCI1
inhibisyonu ISC'lerin sayisin1 ve rejeneratif kapasitesini artirabilirken, asirt mTORCI1
stimiilasyonu kanserin baslamasina neden olabilir. Gergekten de, bagirsak polip olusumunda
mTORC1 yolunun 6nemi, ailesel adenomatoz polipozun (FAP) bir fare modeli olan ApcA716
farelerinin kullanildig1 birkag calismada iyi tanimlanmustir. Bu caligmalar sayesinde,
mTORC1'in anafaz kopriisii olusumu yoluyla kromozomal kararsizligi (CIN) uyardigi ve
bunun sonucunda hem tiimoriin baglamasini hem de ilerlemesini arttirdigi bulunmustur (Aoki
ve ark., 2003). Benzer sekilde, insan kolorektal adenomlar1 ve kanserleri iizerinde yapilan ex
Vivo immiinohistokimyasal ¢alismalar, mTORCI sinyalinin timdrijenez siirecinde erken bir
olay olarak meydana geldigini ve normal hiicrelerin neoplastik bir fenotipe ilerlemesine
katildigin1 ve kolon polipleri ve kanserlerinin tedavisi ve dnlenmesi i¢in mTORCT1 hedefli ilag
gelistirmenin temellerini stirdiirdiigiiniic dogrulanmistir (Zhang ve ark., 2009). Buna gore,
Everolimus aracili mTORCI inhibisyonu, ApcA716 farelerinde polip olusumunu baskiladigi
ve mortaliteyi azalttigi gézlemlenmistir (Fujishita ve ark., 2008). Bununla birlikte, belirli bir
yolun bloke edilmesi, sinyal yollar1 arasindaki dengeyi bozabilir ve onkojenik sinyalleri
artirabilir. Bu baglamda, sitostatik etkisine paralel olarak, Rapamisin tarafindan mTORCI
inhibisyonu, MAPK kinaz (MEK)/ERK aktivitesini gii¢lii bir sekilde arttirdi, bu da bir ig
morfolojisinin ortaya ¢ikmasimna ve KRAS ile donistiiriilmiis bagirsak epitel hiicrelerinin
(IEC'ler) daha yiiksek istilasina neden olmustur (Shao ve ark., 2004). Bu sistemde, Rapamisin
tedavisi ayrica Bcl-2 seviyelerini arttirmigtir, ayrica hayatta kalma, pro-invaziv ve pro-
metastatik yollarin geri besleme inhibisyonunun hafifletilmesinin iistesinden gelebilecek yeni
terapotik ilaglar gelistirme ihtiyacina isaret etmistir (Shao ve ark., 2004).

mTORC1'in yanm1 sira, mTORC2'min CRC'de asir1 eksprese edildigi ve kanser biyolojisinde
onemli bir rol oynadig1 gosterilmistir. mTORC2'nin asagi regiilasyonu, kolon kanseri hiicre
hatlarinin proliferasyonunu azaltmistir ve in vivo olarak tiimor ksenograftlarinin olusumunu
inhibe etmistir (Gulhati ve ark., 2009; Roulin ve ark., 2010). Ayrica, hem mTORCI1 hem de
mTORC2 komplekslerinin, CRC'lerin epitelyal-mezenkimal gegisini (EMT), hareketliligini
ve metastazini RhoA ve Racl GTPazlar yoluyla diizenledigi gdsterilmistir ve bu da, ATP-
rekabet¢i mTOR segici veya PI3K/mTOR ikili inhibit6rlerini CRC hastalarinin tedavisi igin
dahil etme gerekgesini saglamistir (Gulhati ve ark., 2011).

5. SONUC:

mTOR, insan kanserlerinde siklikla aktive edilir ve yaygin olarak aranan bir antikanser
terapOtik hedefidir. mTOR'un dogrudan substratlar1 ve downstream efektorleri iyi caligilmis
olsa da, mTOR'un genis fizyolojik rolii, hala tanimlanacak downstream yollarinin oldugu
anlammna gelmektedir. Bu nedenle, mTOR yolunu hedefleyen giivenli ve etkili ilag
molekiillerinin tasarimi i¢in mTOR sinyal aglarinin dinamiklerinin daha kapsamli bir sekilde
anlagilmas1 gerekmektedir. ATP rekabet¢i mTOR inhibitorlerinin hem avantajlar1 hem de
dezavantajlar1 vardir. Kuskusuz iyi tanimlanmis bir hedefleri vardir, biyolojik etkilerinin
gdzlemlenmesi kolaydir ve hizli bir sekilde klinik deneylere gecerler. Ote yandan, genellikle
diger kinazlarla yiiksek diizeyde ¢apraz reaktiviteye sahiptirler, farmakolojik olarak tolere
edilmezler ve kolayca ilag direncinin gelismesine yol acarlar. Etkinligi veya mTOR
inhibitorlerine kars1 direnci Ongorebilecek biyolojik faktorlerin  belirlenmesi, mTOR
inhibitorleri, birden fazla etki mekanizmasi yoluyla antitiimdr etkileri gdsterebileceginden,
hala zordur. Ayrica, mTOR yolunun diger yollarla karigmasi, tiimor hiicrelerinin anti-timor
uyaranlarindan kagmasi i¢in telafi edici dongiilere yol agmaktadr. Bu, onkojenik sinyal
aglarinin uyarlanabilir yeteneklerini ve geri besleme ile diizenlenen yollar1 inhibe etmek i¢in
monoterapinin siirlamalarini ortaya koymaktadir. Bu direncin {istesinden gelmek i¢in birden
fazla yolu hedefleyen ilag kombinasyonlarindan yararlanilmistir, ancak hangi stratejinin daha
fazla terapdtik fayda saglayacagi hala agik degildir.
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Sonug olarak, hedefe yonelik tedavi ajanlari klinik uygulamalar icin giderek daha fazla
kullanilabilir olmasina ragmen, bu umut verici ilaglarin c¢ogu klinik deneylerde test
edildiginde basarili sonuglar elde edilememigtir. Cogu tiimdr heterojen oldugundan, ayni
tiimor tipine/histolojisine sahip hastalar i¢in tek bir ilag rejimi her zaman uygun degildir. Gen
ve protein imzalari ¢esitli hastaliklarda tanimlanmistir, ancak bu bilgi klinik olarak anlaml
gelismelere dontistiiriilmek icin miicadele etmektedir.

Bununla birlikte, bu gozlemler, yakin gelecekte umut verici bir sekilde, bireysellestirilmis ilag
tedavisine ulasma zorlugunun iistesinden gelmeye yardimci olabilir.
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OZET

Son ¢eyrek asirdan itibaren belirgin hale gelen kiiresel iklim degisikligi tath su kaynaklarinin
azalmasina, kuraklik ve ¢ollesmenin yan1 sira ekosistem, tiir ve genetik ¢esitlilik kayiplarina
yol agmaktadir. Tklim degisikligi sulak alanlar i¢in biiyiik bir tehdit olarak tanimlanmaktadur.
Son yillarda Tiirkiye’de degisen iklim kosullarina bagli olarak, Akdeniz iklim bolgesinde asir
kuraklik, Karadeniz iklim bolgesinde ise kuraklikla beraber ani ve siddetli yagislar ve sel
afetleri yasanmaktadir. Bu calismada, Orta Karadeniz Boliimii’nde yer alan Yesilirmak
Deltasindaki (Terme, Samsun) bazi sulak alanlarda iklim degisikliginin etkisi dort y1l boyunca
gozlemlendi. Yagish (Kasim-Mart) ve kurak (Haziran-Eylil) sezonlarda yapilan
incelemelerde, sucul ekosistemler i¢in ¢ok énemli fonksiyonlar1 olan yaygin sucul bitkilerin
teshisleri de yapildi. Yagish sezonda yeteri kadar su bulunduran sig sulak alanlarin kurak
donemde suyunu kaybederek tamamen kurudugu tespit edildi. Yagisli donemlerde serbest
yiizen yaprakli su bitkileri (6zellikle Azolla filiculoides, zaman zaman Salvinia natans ve
Wolffia arrhiza) bazi durgun sulak alan yiizeylerini kaplarken, ilkbahar mevsiminde emers
otsu bitkilerin (6zellikle Ranunculus sphaerospermus ve R. tricophyllus) sulak alanlarda ¢ok
yogun olduklar tespit edildi. Sulak alanlarin klimatik faktorlerin yani sira antropojenik
faaliyetlerden kaynakli noktasal ve noktasal olmayan ¢ok farkli kirlilik kaynaklarinin baski
altinda oldugu gozlendi. Ekosistemin isleyisindeki rolii ve dnemine dikkat ¢ekmek ve yok
olmalarim1 6nlemek i¢in sulak alanlar lizerinde yapilan arastirmalar degerlidir. Faydali bitki
tiirleri, istenmeyen bitki tiirlerinin kontrolii, yaban hayati degerinin en iist diizeye ¢ikarilmasi
ve diger fonksiyonlar: i¢in sulak alanlar iklim degisikligine uyumlu olarak varligini devam
ettirebilmelidir. Bunun i¢in gerekli dnlemler alinmali, etkili bir sulak yonetim plani ivedi
olarak uygulanmalidir.

Anahtar Kelimeler: Biyolojik gesitlilik, kiiresel 1sinma, Kiiresel iklim degisikligi, s1g sulak
alanlar, su bitkileri

ABSTRACT

Global climate change, which has become evident since the last quarter century, leads to a
decrease in fresh water resources, drought and desertification, as well as loss of ecosystem,
species and genetic diversity. Climate change is identified as a major threat to wetlands. In
recent years, depending on the changing climatic conditions in Turkey, extreme drought has
been experienced in the Mediterranean climate region, and sudden and heavy rainfall and
flood disasters have been experienced in the Black Sea climate region with drought. In this
study, the effect of climate change was observed for four years in some wetlands in
Yesilirmak Delta (Terme, Samsun) located in the Central Black Sea Region. In the rainy
(November-March) and dry (June-September) seasons, common aquatic plants that have very
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important functions for aquatic ecosystems were identified. It has been determined that
shallow wetlands, which have enough water in the rainy season, lose their water in the dry
season and dry out completely. While free-floating leafy aquatic plants (especially Azolla
filiculoides, occasionally Salvinia natans and Wolffia arrhiza) cover some stagnant wetland
surfaces during rainy seasons, emerald herbaceous plants (especially Ranunculus
sphaerospermus and R. tricophyllus) were found to be very dense in wetlands in spring. It has
been observed that wetlands are under pressure from many different point and non-point
pollution sources due to climatic factors as well as anthropogenic activities. Research on
wetlands is valuable in order to draw attention to their role and importance in the functioning
of the ecosystem and to prevent their extinction. Wetlands must be able to survive in response
to climate change for beneficial plant species, control of undesirable plant species,
maximizing wildlife value, and other functions. Necessary measures should be taken for this
and an effective wetland management plan should be implemented immediately.

Keywords: Biodiversity, global warming, global climate change, shallow wetlands, aquatic
plants

1. GIRIS

Giiniimiizde diinyamizin en biiyiik sorunlarindan birisi kiiresel iklim degisikligidir. iklim
degisikligi ¢cevreyi ve insan hayatini degisik sekillerde ve olumsuz yonde etkilemektedir. Son
ceyrek asirdan itibaren belirgin hale gelen kiiresel iklim degisikligi su kaynaklarinin
azalmasina, kuraklik ve ¢ollesmenin yan1 sira ekosistem, tiir ve genetik ¢esitlilik kayiplarina
yol agcmaktadir. Tiirkiye’de kiiresel iklim degisikligiyle iligkili olarak kuraklik, sel, su
kaynaklarinin azalmasi, firtina ve orman yanginlari gibi dogal afetler siklikla yaganmaya
baslamistir. Karasal ve sucul ekosistemlerde meydana gelen bu degisimler nedeniyle
ekosistemlerin biyolojik kompozisyonlari ciddi risk altindadir. Ayn1 zamanda sosyoekonomik
etkileri de biiytiktiir.

Iklim degisikligi sonucunda, buzullarin erimesi, sicaklik artis1, yagis rejiminde degisiklikler
olusmaktadir (Tourani ve ark., 2022). Amerika Ulusal Havacilik ve Uzay Dairesi (NASA)
diinya genelinde ylizey sicakliginin son 150 yilda arttigini, 6zellikle son 60 yilda artisin
hizlandigint belirtmistir (NASA, 2022). Gegtigimiz yirmi yil icerisinde meydana gelen
kuraklik, sicak hava dalgalari, firtina ve sel gibi iklimle ilgili afetlerin toplam afetlerin
%91 1ni olusturdugu bildirilmistir (WHO, 2020).

Kiiresel 1sinma ve kurakligin 6nemli etkisine bagli olarak Bati Akdeniz Havzasi’nda yer alan
Acig6l, Burdur Golii ve Egirdir Golii son yillarda 6nemli oranda sularmi kaybetmistir
(Oziipekge, 2020). Son yillarda kiiresel iklim degisikliginin etkileri Karadeniz Bélgesinde ani
seller ve kuraklik olarak hissedilmektedir. Bati Karadeniz’deki Kastamonu ilinde meydana
gelen sel felaketi sonucu maddi kayiplarin yani sira 71 kisi hayatini kaybetmistir (Caglayan ve
ark., 2021). Orta ve Dogu Karadeniz’de Ordu ve Samsun illerinde 2012, 2016 ve 2019
yillarinda yasanan sel afeti ciddi maddi hasarlara ve can kaybina yol agmistir (Tas ve
Topaldemir, 2021).

Sucul ekosistemler o6zellikle sulak alanlar iklim degisikliginden olumsuz yonde etkilenen
hassas alanlardir. Sulak alanlar suya doymus toprak alanlaridir ve kiiglik gdlleri, taskin
yataklarin1 ve batakliklar igerir (Kayranli ve ark., 2010). Tiirkiye’de dogal ve/veya insan
kaynakli nedenlerle ekolojik ve hidrolojik olarak olumsuz etkilere maruz kalan dogal gol ve
sulak alanlarin sayisi hizla artmaktadir. Sulak alan ve gollerin nitelik ve niceliklerinin
bozulmas: agirlikla iklim degisimine yani klimatolojik faktorlere baglidir. Subtropikal
bolgede sicakligin yilikselmesine bagli olarak buharlagsmanin artmasi, buna karsin yagisin az
diismesi ile gollerin ve hassas sulak alanlarin hidrolojik dengesi giderek bozulmaktadir. Dogal
g0l ve sulak alanlarimizda artan bu tehlike ve olusacak risklerin 6nlenmesi amaciyla 2017
yilinda “Goller ve Sulak Alanlar Eylem Plani 2017-2023” hazirlanmistir. Ancak 2017
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yilindan bu yana gol ve sulak alanlarimizdaki olumsuz etkilerin artarak devam etmesi bu
konuda havza o6lceginde yapilacak olan calismalarin hizlandirilmas: ve eksiklerin hizla
tamamlanmasi geregini ortaya koymaktadir (Yildiz ve ark., 2021).

Sulak alanlarin 6nemli ekosistem hizmetlerinden biri karbon depolamasidir. Karbon
sekestrasyonu adi verilen karbondioksiti atmosferden uzaklastirma isleminde sulak alanlarin
cok biiyiik rolii vardir. Meteorolojik ve hidrolojik kosullara bagli olarak, sulak alanlar
atmosferden karbondioksiti emebilir ve tortu i¢inde tutabilir. Bu nedenle sulak alanlar sera
gaz1 yutaklar1 olabilir. Sulak alanlarla iliskili yiliksek tiretkenlik, yiiksek su tablasi ve diisiik
bozunma hizi, toprak, tortu ve dokiintii icinde karbon depolanmasina yol agar (Whitting ve
Chanton, 2001; Kayranl ve ark., 2010). Diger yandan, kiiresel iklim degisikligine bagli olarak
degisen hidroloji ve artan sicakliklar sulak alanin su kalitesini, biyojeokimyasini ve iglevini
degistirebilir. Ornegin, kuraklik, sulak alanlarm roliinii karbon yutaklarindan karbon
kaynaklarina kaydirabilir. Sulak alanlar, 6zellikle atmosfere metan gazi salimi agisindan sera
gaz1 kaynaklar1 olarak kabul edilmektedir. Metan, karbondioksitten ¢ok daha yiiksek bir
kiiresel 1sinma potansiyeline sahiptir ve kizil6tesi radyasyonun atmosferik absorpsiyonuna ve
ardindan 1simmaya katkida bulunur (Whitting ve Chanton, 2001; Zhang ve ark., 2005). Bu
nedenle, iklim degisikligiyle miicadelede hayati bir ama¢ olmalidir. Sulak alanlarin korunup
iyilestirilmesi yoluyla sera gazlarimin salimi azaltilabilir ve aym1 zamanda karbon
depolamasini artirarak kiiresel 1sinmay1 azaltmaya yardimei olunabilir.

Bu arastirmada, kiiresel iklim degisikliginden kaynakli kurakligin sulak alanlar {izerindeki
etkilerini gozlemlemek amaciyla, Yesilirmak Deltasi’'nin dogusunda yer alan (Terme,
Samsun) bazi sulak alanlarmin durumu yagish ve kurak donemlerde izlenmistir. Ayrica sulak
alanlarda bulunan ve ekosistemin isleyisinde ¢ok biiyiik ekolojik dnemi olan sucul bitkilerin
cesitliligi de rapor edilmistir.

2. MATERYAL VE METOT

2.1. ARASTIRMA ALANI

Mevcut ¢alismada Tiirkiye’nin kuzeyinde Orta Karadeniz Boliimii’nde bulunan Yesilirmak
Deltasinin (Terme, Samsun) dogu boliimiinde yer alan sulak alanlar incelendi (Sekil 1).
Terme ilgesi topografik 6zellikleri bakimindan asag1 kisimlar ova yukari bolgeler engebeli ve
daglik alanlardan olugmaktadir. Denize yakin agagi kesimlerde 0-10 m yiikseltiler ilgenin
giineyine dogru gidildik¢e artmakta ve yer yer 2000 m yiikseltiyi bulmaktadir (Dengiz ve
Coskun, 2016). Arastirma Mili¢ Kiy1 Sulak Alani (41°12°09.8"'N-37°00"18.6"'E) ile Akgol
Sulak Alani’nda (41°15'32.6"'N- 36°57°21.0"'E) yapildi. Akgol-Simenit kompleksi 1. ve 3.
derece dogal sit alanidir.

Sekil 1. Yesilirmak Deltasi’nin ve ¢alisma alanlarinin lkasyonu
Calisma alaninda her mevsim yagish, iliman gegcen Karadeniz iklim tipi goriiliir (Tas ve

Topaldemir, 2021). 2014-2019 yillar1 arasinda Terme-Kozluk meteoroloji istasyonu verilerine
gore Terme’nin yillik ortalama yagis miktart 100.7 mm, ortalama sicakligi ise 14.7 °C’dir.
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Aylik sicaklik degeri 6.6 °C (Ocak) ila 24.0 °C (Agustos) arasinda degismektedir (MGM,
2020). Alanda yagislar Ekim-Mart aylarinda, buharlasma ise Haziran-Eyliil aylar1 arasinda
maksimum seviyeye ulagsmaktadir.

2.2. ARAZI INCELEMELERI

Arazi caligmalar1 2018-2022 yillar1 arasinda, yagishi sezonda (ilkbahar aylari) ve kurak
sezonda (yaz ve sonbahar mevsimlerinde) yapildi. Sulak alanlardaki makrofitler toplanip
herbaryum materyali haline getirildi. Alanin fotograflanmasi, sulak alandaki su seviyesi, su
rengi, koku gibi oOzellikleri kayit altina alindi. Makrofitlerin tanimlanmasinda teshis
kitaplarindan faydalanildi (Altinayar, 1988; Se¢men ve Leblebici, 2008; DSI, 2009: Giiner ve
ark., 2018). Sucul bitkilerin vejetatif ve generatif organlarinin bulunmasina ve gelisimlerinin
olgun dénemlerinde toplanmasina &zen gosterildi (Ozbucak ve Tas, 2016).

3. BULGULAR VE ANALIZ

Yesilirmak Deltasi’nda lagiinler, batakliklar, sulak alanlar, su basar ormanlar, plajlar, koruma
altina alinmis dogal yasam alanlar1 gibi ¢ok cesitli ekosistem sahalart mevcuttur. Oldukca diiz
bir topografyaya sahip olmasina ragmen deltadaki bir¢ok sulak alana ulasim olduk¢a zordur.
Kaynagini deltanin giineyindeki daglik araziden alan ¢ok sayida akarsu delta tizerinden akarak
Karadeniz’e dokiilmektedir. Taban suyu seviyesinin yiiksek olmasina bagli olarak yilin biiyiik
bir boliimiinde 6zellikle yagish sezonlarda batakliklar olusabilmektedir. Yine deltada egimin
diisik olmasina bagli olarak drenaj problemleri yasanmaktadir. Bu nedenle kiyisal
ekosistemlere aragla ulagsmak sikintilidir.

Tiirkiye’nin énemli tarim arazilerine sahip olan Yesilirmak Deltasi’nda dogal alanlarin ¢ogu
tarim alanlarina doniistiiriilmiistiir. Burada findik, misir, piring, kavak yetistiriciligi yaygin
olarak yapilmaktadir. Dolayisiyla deltadaki sulak alanlar insan kaynakli tarimsal
faaliyetlerden birinci derecede etkilenmektedir. Delta, 6zellikle sel ve tagskinlara bagli olarak
dogal afetlerin de ciddi baskis1 altindadir.

Insan kaynakli noktasal ve noktasal olmayan c¢ok farkl kirlilik kaynaklarindan sulak alanlar
baskr altindadir. Kiyisal ekosistemde Mili¢ sulak alaninda konumlanmis, yine Akgdl ve
cevresindeki daginik yerlesim alanlarinda evsel atiklar/atiksular, foseptik sizintilar, hayvan
yetistiriciligi ve ahirlardan sizint1 sular ve giibreler, tarim arazilerinde kimyasal giibreleme ve
pestisit uygulamalar1 ve bu alanlardan gelen drenaj kanallar1 sulak su kalitesi ve trofik
durumunu etkileyen en 6nemli faktorlerdir. Bunun yani sira, Karadeniz sahil karayolundan
kaynakli kirlilik, diizensiz ve asir1 hayvan otlatma, saz kesimi, asir1 balikk avciligi gibi
faktorler de sulak alan ekosistem isleyisini etkileyen faktorlerdendir.

Insan kaynakli faktorlerle birlikte &zellikle son yillarda bolgede ciddi etkilerini gdsteren
kiiresel iklim degisikligi sulak alanlar iizerinde onemli bir baski unsurudur. Klimatik
faktorlere bagli olarak alanda sel ve kuraklik olaylar: siirekli/gegici sulak alanlarin isleyisini
oldukca etkilemektedir. Yaz sezonunda sulak alanlardaki ve lagilinlerdeki su seviyesinin
azaldigi, gecici sulak alanlar ve batakliklarin kurudugu, sularin humik renge doniistiig,
bulanikligin oldukga arttig1, oksijen yetersizligine bagli olarak baliklarin su ylizeyinde
toplandigy, istilaci baliklarin ve istilact su bitkilerinin asir1 ¢cogaldig: dikkat ¢eken durumlardir.
Sucul ekosistemlerde gézlenen bu durumlar ekosistem, tiir ve gen gesitliligini tehdit eden
onemli hususlardir.

Akgol sulak alaninda yagishi sezonda su derinligi 30-40 cm’ye kadar ulasabilmektedir.
Sicakligin yiikselmesi ve kurakligin etkisiyle yaz mevsiminde gol su seviyesi azalirken
ozellikle gecici sulak alanlarin sulariin tamamen kurudugu gozlenmistir (Sekil 2). Yagish
donemlerde serbest yiizen yaprakli su bitkileri (Azolla filiculoides ve Wolffia arrhiza tiirleri)
su yiizeyini yer yer kaplamaktadir. Yine ilkbahar mevsiminde emers bitkilerden Ranunculus
sphaerospermus ve R. tricophyllus tiirlerinin sulak alanlarda ¢ok yogun olduklari tespit
edilmistir (Sekil 2). Benzer ekolojik durumlar Mili¢ kiy1 sulak alani i¢in de gozlemlenmistir,
ancak Mili¢ sulak alaninin su seviyesi Akgdl sulak alanina gore daha yiiksektir.
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Sekil 2. Akgol ve Mili¢ gevresinde gecici sulak alanlarin yagisl ve kurak sezondaki durumu.
Gegici sulak alanlarda yaygin ve bol olarak bulunan on iki farkli sucul bitki tiirii belirlendi:
Alisma plantago-aquatica L., Azolla filiculoides Lam., Callitriche stagnalis Scop., Cynodon
dactylon (L.) Pers., Juncus acutus L., Lemna minor L., Polygonum sp., Ranunculus repens L.,
R. sphaerospermus Boiss. & Balanche, R. trichophyllus Chaix, Wolffia arrhiza (L.) Horkel ex
Wimm., Zannichellia palustris L. (Tablo 1, Sekil 3). Bu tiirler tatli suya sahip s1g sularda, gél
ve nehir kiyilarinda, sulama kanallarinda, batakliklar veya nemli topraklarda 6zellikle yagisl
sezonda yaygin olarak gézlendi (Sekil 3).
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Tablo 1. Sulak alan ve batakliklarda yaygin bulunan makrofitler

rP\(qlngdo Phylum Class Order Family Genus Species

Plantae Tracheophyta Polypodiopsida | Salviniales Salviniaceae Azolla A. filiculoides Lam.

Plantae Tracheophyta Liliopsida Alismatales Araceae Lemna L. minor L.

Plantae Tracheophyta Liliopsida Alismatales Araceae Wolffia VWV.imar;rhlza (L) Horkel ex
Plantae Tracheophyta Liliopsida Alismatales Potamogetonaceae | Zannichellia Z. palustris L.

Plantae Tracheophyta Liliopsida Poales Juncaceae Juncus J. acutus L.

Plantae Tracheophyta Liliopsida Poales Poaceae Cynodon C. dactylon (L.) Pers.
Plantae Tracheophyta Magnoliopsida Alismatales Alismataceae Alisma A. plantago-aquatica L.
Plantae Tracheophyta Magnoliopsida Caryophyllales Polygonaceae Polygonum Polygonum sp.

Plantae Tracheophyta Magnoliopsida Lamiales Plantaginaceae Callitriche C. stagnalis Scop.

Plantae Tracheophyta Magnoliopsida Ranunculales Ranunculaceae Ranunculus R. repens L.

Plantae Tracheophyta Magnoliopsida Ranunculales Ranunculaceae Ranunculus I;.Iazr‘):f;ierospermus Boiss. &
Plantae Tracheophyta Magnoliopsida Ranunculales Ranunculaceae Ranunculus R. trichophyllus Chaix

4. TARTISMA VE SONUC

Yesilirmak Deltasi’ndaki Akgol ve Mili¢ sulak alanlarinda yapilan incelemelerde, iklim
degisikligi ve kiiresel 1sinmanin sulak alan ekosistemleri lizerinde olumsuz etkiler yaptigi
gozlenmistir. Yagishh donemde yeterince su bulunduran sulak alanlarim, kurak sezonda
yagislarin azalmasi ve asir1 buharlasma nedeniyle sularinin azaldigi, gegici sulak alanlarn ise
tamamen sularmi kaybederek kurudugu tespit edilmistir. Yesilirmak alt havzasi olan
Carsamba Ovast’nda yogun tarimsal faaliyetler yapilmaktadir. Yeristli ve yeralt1 sularinin
tarimsal sulamada kullanilmasi da sulak alanlardaki su miktarmin azalmasinda etkilidir.
Zaman zaman alanda yagish sezonlarda yasanan sel sonucu da sulak alan ekosistemini
olumsuz etkilenmekte, yukari havzadan ozellikle tarim ve yerlesim alanlarindan tasinan
noktasal/yayilr  kirlilik  ylikii asagi havzadaki sulak alanlarda birikmekte, suda
organik/inorganik ylik ve bulaniklik artmaktadir. Boyle durumlarda sucul flora ve fauna
olumsuz etkilenmektedir.

Kiiresel iklim degisikligi ile olusan sicaklik artis1 ve kurakligin sucul ekosistemler lizerindeki
etkilerini konu alan arastirmalar oldukca onemlidir. Karadeniz kiyisindaki diger dnemli bir
sulak alan ekosistemine sahip Kizilirmak Deltasi’nda yapilan bir ¢aligmada, deltanin kuraklik
durumu degerlendirilmistir. Aragtirma kapsaminda, Bafra meteoroloji istasyonu verilerine
gore, son 53 yilin 25 yilinin yagish, 28 yilinin kurak oldugu; Samsun meteoroloji istasyonu
verilerine gore ise son 87 yilin 39 yiliin yagisl, 48 yilinin ise kurak gegtigi bildirilmistir.
Calismada, 2000 yilindan sonra kurak donemlerin baskin oldugu belirtilmistir (Sener, 2021).
Yine, Akdeniz iklim kusaginda, Bati Akdeniz Havzasi’ndaki Burdur Golii, Acigdl ve Egirdir
Goli’nde kuraklasan iklim kosullarindan dolayr énemli su kayiplarmin oldugu belirtilmistir
(Oziipekge, 2020). Manavgat Cayi’nda kuraklik indisi (SDI) kullanilarak hidrolojik kuraklik
durumunun belirlendigi ¢calismada, akarsuyun degisik donemlerde hidrolojik kuraklik yasadigi
tespit edilmistir (Kale, 2021). Uluslararas1 ¢alismalarda da kiiresel iklim degisikligi ve
kurakligin etkilerinin belirlenmeye ¢alisildig1 bir arastirmada, iran’m énemli géllerinden olan
Urmiye Go6lii’niin son 20 yilda kuraklik ve kiiresel iklim degisikligi sonucu gol yiizey alaninin
5500 km?*den 1661 km®ye diistiigii tespit edilmistir (Mohebbi ve ark., 2020).

Yapilan arastirmalar, klimatik faktorlerin Gzellikle hidrolojik kurakligin sucul ekosistem
biyogesitliligi {izerinde 6nemli etkileri oldugu vurgulamaktadir. Calisma alanimizda da iklim
degisikligine bagli yasanabilecek uzun siireli kuraklik makrofit biyogesitliligini olumsuz
yonde etkileyebilir. Bu durumda sucul ekosistemler Sistem igin anahtar rol oynayan sucul
bitkilerin ekolojik etkinliklerinden yoksun kalabilir. Ciinkii sulak alanlarda farkli tiirlerden
yayilis gosteren makrofitler, igerisinde bulundugu suyun fiziksel ve kimyasal o6zellikleri
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iizerinde dogrudan/dolayl etkilidir. Sucul bitkiler sulak alandaki 6zellikle sel zamani artan
suyun bulanikligini1 azaltirken, azot ve fosfor gibi niitrientleri filtre ederek sudan uzaklastirir,
fotosentez yaparak suda ¢oziinmiis oksijen konsantrasyonunu artirirlar. Submers bitkiler
sedimentin sabitlenmesini saglayip, sedimentteki niitrientlerin suya salimini azaltirlar (Tas ve
Topaldemir, 2021). Sularda kirlenmeye sebep olan iz elementleri bilinyelerine alarak suyun
temizlenmesine yardimei olurlar (Yilmaz ve Tas, 2021). Elodea ve Chara gibi bazi sucul
bitkiler su sertliginin azalmasina katki saglarlar (Cirik ve ark., 2000). Sulak alan ekosistemleri
icin olduk¢a Onemli fonksiyonlar1 olan makrofitlerin peyzaj calismalarinda da kullanim
potansiyeli bulunmaktadir (Tas ve ark., 2018).

Kiiresel iklim degisikligi sucul ekosistemin ekolojik kosullarini degistirirken, degisen ortam
sartlarina uyum gosteren sucul istilaci tiirler alanda hizla ¢ogalmakta ve yayilis alanini
genisletmektedir (Tas ve ark., 2019). Calisma alanimizda serbest ylizen yaprakl
makrofitlerden Azolla filiculoides, Salvinia natans ve Wolffia arrhiza tiirlerinin yer yer sulak
alan ve batakliklarda asir1 ¢ogaldigi gozlenmistir (Sekil 4). Sulak alanlarin litoral bolgeleri de
yogun bir Phragmites australis topluluklari ile gevrilidir. Sucul ekosistemlerde istilac1 bir
balik tiirii olan Israil sazaninin hizla cogalmasi da dikkat cekmektedir (Sekil 5).

Sekil 4. Serbest yiizen yaprakli su bitkilerinin (AZOIa filiuloides, Salvinia natans, Wolffia
arrhiza) su yiizeyini kaplamasi
i TS "" .

Sekil 5. Kiiresel iklim degisikliginin etkilerinden biri, sel afeti ve bulanik suda baliklar

Su yiizeyinin yogun bir sekilde su bitkisi ile kapli olmasi maksimum karbon tutumu
saglayabilir. Xiaonan ve ark. (2008), batakliklarin karbon tutma potansiyelinin gollerinkinden
cok daha yiiksek oldugunu bildirmistir. Ancak, kurak sezon boyunca devam eden istilact
tirlerin yogunlugu, sulak alan ekosistemindeki diger tiirler i¢in golgeleme, su ve atmosfer
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arasinda 151k ve gaz gegirgenliginin engellenmesi, sulak alan yiizeyinin daralmasi, sedimentte
organik madde birikiminin artmasi, su Seviyesinin azalmasi, dekompozisyon olaymin artmasi
neticesinde anoksik kosullarin meydana gelmesi ve sucul flora ve faunanin bu durumdan
olumsuz etkilenmesi gibi sonuglara yol agmaktadir. Turcq ve ark. (2002) kuru iklimlerde
diistik karbon depolanirken nemli iklim bolgelerindeki ¢cogu golde yiiksek karbon birikiminin
gerceklestigini belirtmistir. Calisma alanimizin her mevsim yagish, simdilik nemli bir iklime
sahip olmasi bir avantaj olarak degerlendirilebilir.

Brix et al. (2001), P. australis'in hakim oldugu sulak alanlarda birincil tiretkenligin yiiksek
oldugunu ve net birincil tretimin yaklasik %350'sinin tortudaki karbondioksit ve metan
araciligiyla solundugunu bildirmistir. Dolayisiyla, ¢alisma alanimizdaki yogun P. australis
topluluklart hem sulak alan isleyisinde hem de kiiresel 1sinmanin azaltilmasinda 6nemli rol
oynamaktadir. Euliss ve ark. (2006), sulak alanlarin, islenmemis ekili araziye kiyasla organik
karbonun yaklasik iki kati kadar depolayabildigini ifade etmistir. Landry ve ark. (2009),
bitkili sulak alanlarin karbondioksit olarak yaydiklarindan 2 ila 15 kat daha fazla karbon
tutabilecegini bildirmistir.

Yogun zirai faaliyetlerin yapildigi c¢alisma alanimizda, sulak alanlar {izerinde begeri
faktorlerin de etkileri gozlenmistir. Sulak alan bitkilerinin diizensiz kesilmesi, yakilmasi,
kanal temizleme faaliyetleriyle yogun organik materyal i¢eren sedimentin agiga ¢ikarilmasi,
evsel atik/atiksularin sulak alanlara birakilmasi, foseptik ve ahir sulari ile tarim alanlarindan
gelen drenaj kanallarinin sulak alanlara baglanmasi, bazi bataklik alanlarin doldurulmasi vb.
Sulak alanlarin tarima acilmasiin oniine gecilmeli ve mevcut tarim arazileri iyilestirilerek
tarimsal faaliyetler yapilmalidir (Korkang ve ark., 2022). Tiirkiye’de en fazla su tarimsal
faaliyetlerde kullanilmaktadir. Mevcut su kaynaklarini korunmasi i¢in su yonetiminin 6nemi
biytiktiir. Akilli tarim uygulamalari ve uygun sulama yontemleri ile su tasarrufu saglanabilir,
boylece sulak alanlardan ¢ok fazla su ¢ekilmez.

Kiiresel 1sinmanin etkilerini azaltmak icin sera gazi salimlarinin sinirlandirilmas: veya
azaltilmas1 onemli ¢alismalardir. Sulak alanlarda karbon depolamasina iliskin ¢calismalar sulak
alanlarin hayati karbon yutaklar1 oldugunu gostermektedir (Kayranli ve ark., 2010). Iklim
degisikligi tiim diinyay1 etkilemekte ve etkileri de uzun siirmektedir. Dolayisiyla yeryiiziinde
yagamin iklim degisikliginin etkilerine hazirlikli olmali ve bu etkinin ortadan kaldirilmasi i¢in
caba gostermelidir (Tiirkes, 2021). Insanlar gegim kaynaklarini, saghigini, gida ihtiyacini,
biyogesitliligi ve ekosistem biitiinliigiinii korumak i¢in kiiresel iklim degisikligine direngen ve
uyumlu hale getirilmelidir (Tiirkes, 2022). Iklim degisikligine uyum ve risk azaltma
politikalar1 (Kazanc1 ve Tezer, 2021) ile kentsel biiyiime ve arazi kullanim politikalar
gelistirilmelidir (Ren ve ark., 2020; Altinok, 2022).

Kiiresel iklim degisikliginin etkileri azaltildiginda sulak alanlarin ekolojik yapilar
korunacaktir. Karbonu biinyesinde depolayabilme 6zelligine sahip sulak alanlarin
siirdiirtilebilirligini saglamak ekosistem siirdiirebilirligi agisindan ¢ok onemli bir konudur.
Ancak, sicaklik artiglar1 devam ederse ve daha hizli hale gelirse, organik maddenin
ayrigmasinin artacagl ve sulak alanlarin daha sonra ana karbon kaynaklar1 haline gelecegi
unutulmamalidir. Ciinki, tath su sulak alanlari, atmosferik karbon i¢in potansiyel bir yutak
saglar, ancak uygun sekilde yonetilmezse, karbondioksit ve metan gibi sera gazi kaynaklar
haline gelebilir.
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INVESTIGATION OF BIOINDICATOR POTENTIAL OF COMMON CARP FOR
THE MONITORING OF MICROPLASTIC POLLUTION IN FRESHWATER
ENVIRONMENTS

Dr. Ece KILIC
Iskenderun Technical University, Faculty of Marine Science and Technology, Hatay/Turkey

ABSTRACT

Agquatic environments are suffer from extensive microplastic (MP) contamination. Even
though microplastic pollution in marine environments has been extensively studied,
information regarding the MP contamination levels in freshwater environments is very
limited. Since the biophysicochemical influences in freshwater environments were completely
different from marine environments, fish prone to microplastic pollution may influence more
drastically than marine fish. For that reason, this study was designed to evaluate the
biomonitoring potential of common carp Cyprinus carpio Linnaeus, 1758 in freshwater
environments. In this context, microplastic ingestion rate and mean MPs abundance were
obtained from the literature. Available knowledge regarding its benthopelagic habitat,
widespread stock, tolerance to contaminants, global catchment and production rate makes this
species a perfect candidate for MPs monitoring. In addition, high microplastic detection
frequency, even 100% in some cases, and high MPs abundance in the gastrointestinal tract
reported in the previous literature showed that this specie can be used to monitor MPs
contamination as a sentinel species. Besides, even though the danger of fish consumption due
to MPs contamination is debatable, previous literature showed that necessary national and
international measures needs to be taken.

Keywords: Cyprinus carpio, microplastic ingestion, plastic litter

1. INTRODUCTION

Plastics which are less than 5 mm in size were called as microplastic particles, and they have
become an important pollutant in aquatic environments. As a consequence of the global
increase in plastic usage, their abundance in aquatic environments has been increasing
sharply. This condition increases the encounter risk of aquatic animals with MPs which
potential impacts of these emerging contaminants on aquatic animals have become a major
concern.

In literature, microplastic pollution in marine environments has been extensively studied;
however, information in freshwater environments is very limited. Also, marine and freshwater
environments were completely different in terms of hydrological and biological properties,
and freshwater environments were generally more susceptible to microplastic pollution and
contain a completely different set of chemicals (Scherer et al., 2018). For that reason, the
interaction between MPs and freshwater biota carries significant importance.

In this study, bioindicator potential of common carp was evaluated by examining available
data from the literature. Common carp is selected as a candidate, because it is (i) a globally
distributed species and have dominant stock from Europe to Asia (Froese and Pauly, 2022),
(i) benthopelagic species and fed from both the benthic environment and water column which
allow us to evaluate MPs existence in different environments, (iii) tolerant to diverse
environments (Froese and Pauly, 2022) and resistant to pollutants (Lee et al., 2012).

2. DATA COLLECTION AND EVALUATION

To obtain data from the literature, scientific databases like Google Scholar, Web of Science,
and Scopus were used. Keyword combinations were selected as “microplastic ingestion AND
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fish”, “microplastic ingestion AND common carp”, and “microplastic ingestion AND
Cyprinus carpio”. Documents were extracted till August 18, 2022, and data from 11 studies
(including article and thesis) were obtained from the literature.

Information regarding the number of specimens, mean number of ingested MPs, standard
error (if available), and frequency of MPs occurrence were extracted from the literature
(Table 1). For the studies in which MPs occurrence in the GIT is less than 100%, the
minimum number of ingested MPs was taken as 0. For others, the minimum and maximum of
ingested MPs were calculated by extracting/subtracting the mean number of ingested MPs and
standard error, respectively.

3. MICROPLASTIC ABUNDANCE IN COMMON CARP

Microplastic ingestion rate of common carp was varied depending on the study site. In
increasing order, microplastic occurrence in the gastrointestinal tract of common carp was
reported as 15% in Karasu River, Turkey (Atamanalp et al., 2022), 16% in Pearl River, China
(Zheng et al., 2019), 31% in Thames River, Ontario (Wardlaw, 2021), 35% in Lake Ziway,
Ethiopia (Merga et al., 2020), 40-50% in Siirgii Dam Reservoir, Turkey (Turhan, 2022) and
100% in Han River, South Korea (Park et al. 2020), Vaal River, South Africa (Saad et al.,
2022), Orontes River, Turkey (Kilig et al., 2022).

Similar to microplastic ingestion rates, number of MPs extracted from the GIT of common
carp were different depending on studies. The highest abundance was reported from Han
River, South Korea (Park et al. 2020) and Vaal River, South Africa (Saad et al., 2022) which
were followed by Thames River, Ontario (Wardlaw, 2021) and Karasu River, Turkey
(Atamanalp et al., 2022). On the other hand, the lowest mean abundance was reported from
Siirgii Dam Reservoir, Turkey (Turhan, 2022) (Table 1).
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Figure 1. Minimum, maximum and mean number of ingested MPs from the GIT of common
carp. (In the x scale, study ID refers to the identification code defined in Table 1).

Figure 1 represents variations in mean MPs abundance in the GIT of common carp from the
literature. It showed that MPs amount in the GIT varies in regional scale. Also, number of
MPs extracted from a single specimen were varied within and between the studies. Therefore,
Figure shows that, in addition to regional differences, variations in the behavior of studies
specimens like hunger satiety, sampling time alter the MPs ingestion rates.

Previous studies showed that as the MPs contamination in the freshwater system increases,
MPs ingestion of freshwater fish increases (Wardlaw, 2021). Therefore, it is thought that most
important factor impacting the MPs uptake of fish was MPs contamination level in the
ambient environment. In this sense, differences observed in the previous literature is mainly
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arise from the differences in the anthropogenic activities taking place in the surrounding
environment. In addition, methodological differences, hydrodynamic circulation and/or major
anthropogenic facilities employed the watershed cause variations in the MPs ingestion rates
(Pellini et al., 2018; Zhang et al., 2020)

Despite from the differences observed between studies, the presence of MPs in every
conducted study is a proof that common carp is strongly influenced by the MPs presence in
the freshwater environments. This condition may pose a threat the health and well-being of
common carp. Previous studies reported oxidative stress, inhibition in weight loss and growth,
psychical changes such as abnormal swimming patterns, impaired movement coordination,
and alterations in biochemical balance of fish like changes in liver enzymes, kidney functions
(Chen et al., 2022; Hamed et al., 2022). Therefore, MPs contamination in freshwater
environments is a significant issue for health of environments and important problem for fish
farms considering the intense aquaculture potential of common carp.

4. EVALUATION OF BIOINDICATOR POTENTIAL OF COMMON CARP

As described above, MPs contamination is a global problem to sustain the quality of
freshwater environments as well as the sustainable growth of the aquaculture industry. In this
manner, the selection of suitable bioindicator species is a crucial step to determine the hazard
potential of MPs contamination.

Fossi et al. (2018) identified the selection criteria to access the suitability of species as
bioindicators. They identified that a bioindicator species should have enough information
regarding its ecology, biology, habitat, feeding habit, and trophic level. Since common carp is
a well-known species since 1980, literature reporting their bio-ecology is comprehensive
enough to use this specie as a bioindicator.

In addition, common carp is a widely distributed species; therefore, comparison between
different regions is possible. In addition, these species are tolerant to poor environmental
conditions (Lee et al., 2012), and can be used as a bioindicator in areas where other fish
species could not survive.

Besides, common carp is a benthopelagic species and fed from both the benthic environment
and the water column. Considering its high microplastic ingestion rate reported by the
previous studies, this species could be used to determine potential sources of MPs from
different habitats.

Finally, the common carp is a popular human food source. Therefore, they can also be used to
monitor the potential transfer of MPs to humans through trophic transfer.

5. IMPORTANCE OF COMMON CARP FOR FISHERIES

Common carp is an important food source and has significant commercial value. The global
catchment rate of common carp has increased by 28-fold since 1980, and the highest catching
rate belongs to Turkey and Thailand (FAO, 2022).

As a parallel to the high demand for common carp for popular seafood, carp farming has
become a significant industry.

Global aquaculture production of common carp was more than 4 million tones in 2020 (FAO,
2022)

WWW.iensci.org 101 Umaru Musa Y ar'adua University, Nigeria



SEPTEMBER
20-21,2022

INTERNATIONAL CONFERENCE ON CHEMICAL AND BIOLOGICAL SCIENCES

Table 1. Microplastic ingestion rates by common carp worldwide
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Vaal river, South Africa
Orontes River, Turkey
Thames River, Ontario
Pearl River, China

Karasu River, Turkey
China
Lake Ziway, Ethiopia

Lake Ziway, Ethiopia

Han River, South Korea
Anzali wetland, Iran
Qarasu River

Lake Ziway, Ethiopia

Stirgii Dam Reservoir,
Turkey
Stirgii Dam Reservoir,
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10% KOH
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20% KOH
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0.2+0.4

7+5.34

2.5%1.3

3

3
48

10

0.8

0.6

UmaruiQdisa Y ar'adua University, Nigeria

MPs

FO
(%)

100
100
31

15,8

15

35

35
100

35

50

40

Color

Green
Black
Black
Transparent

Black

Transparent

Transparent
blue
Transparent
blue

Black
Black

Transparent
blue

Transparent

Transparent

and

and

and

Type

fiber
fiber
fiber
fiber

fiber
fiber
fragment

fragment

fragment
fiber
fiber

fragment

Fiber

Fiber

Reference

Saad et al., 2022
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6. CONCLUSION

Overall, literature regarding the microplastic ingestion rate of common carp is heterogeneous.
Therefore, variations in the microplastic ingestion rates could be used to evaluate temporal
variations differences in representing the MPs contamination levels in different environments
when a similar methodology was followed. In addition, considering benthopelagic habitat,
widespread stock, tolerance to contaminants and global catchment and production rate,
common carp can be used as bioindicator species for the monitoring of MPs contamination in
freshwater environments. Also, considering the widespread usage of common carp as a food
source, monitoring studies evaluating the MPs ingestion rates of common carp can give clues
to the potential transfer of MPs to humans. Even though the danger of fish consumption due
to MPs contamination is debatable, previous literature showed that necessary national and
international measures need to be taken.
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SUMMARY

The study will be conducted during 2020-2021 on the Absheron Peninsula, It was performed
in the field of experience of the Institute of Dendrology of ANAS. Fabales or Leguminosales
Bromhead as object of study. Papilionaceae or Fabaceae Lindl. one of the representatives
included in the family Styphnolobium Scott. studies on the introduction of the Styphnolobium
japonicum (L.) Schott species, included in the genus, were conducted.

From our studies, it has been found that most Styphnolobium japonicum seeds require similar
conditions for germination. The percentage of germination of newly harvested seeds is 1.5-2.0
times higher than last year's seeds. Therefore, freshly collected S. japonicum seeds should be
used during sowing.

From the morphological study of the sprouts, it was found that the life span of the cotyledons
depends on the conditions under which the sprouts are cultivated and the biological
characteristics of each species. Taking into account that the sown seeds give late or very weak
(1-3%) sprouts, the seeds should be stratified at room temperature before sowing. In Absheron
conditions, the best time to harvest fruits (seeds) of S.japonicum species is the end of
November and December.

The results of the conducted researches showed that S.japonicum species introduced in
Absheron's conditions have normal development stages and produce seeds with high
germination capacity.

Keywords: Styphnolobium japonicum, Fabaceae Lindl., sprouts, introduction, productivity,
germination percentage
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OZET

Tarim sektoriinde yeni inovatif fikirlerin olusmasi glinlimiiziin giincel sorunlari listesinde yer
almaktadir. Tarimin gelistirilmesi ve ekolojik dengenin korunmasi dogrultusunda hem devlet
politikasinda hem de kiiresel Ol¢ekte siirekli adimlar atilmaktadir. Bu gelisme, insan
niifusunun ihtiyaglarin1 tam olarak karsilamali ve ayn1 zamanda ekolojik dengenin
korunmasinda rol oynamalidir. Talebin karsilanmasi, ekonomik agidan giinlimiiziin yogun
gelisimini ayaklagmali ve mali agidan daha az maliyetli olmalidir. Leucaena Benth cinsine ait
Leucaena pulverulenta Benth. tarafimizdan arastirilmistir. Cevresel degisikliklere hizl
adaptasyonu, kurakliga ve hatta orman yanginlara toleransi, Abseron'un kuru-subtropikal
ikliminde gelisme dongiisiinii tam olarak tamamlayabilmesi, bu tiiriin tarimda kullanilmasina,
yesilliklerin salinmasinda ve toprak koruma Ortiilerinin kurulmasi yonelik c¢aligmalarda
siirdiiriiliibilir bir tiir olarak 6n plana ¢ikarmaktadir. iskender E.O.'niin "ileriye doniikliik
Olgegi"nde 87 puan ile degerlendirilebilir. Yiiriitillen arastirmanin temel amaci Leucaena
pulverulenta Benth'tir. tarimda ekonomik agidan ucuz ve kaliteli, kullanim1 kolay bir tiir
olarak yesillendirmede yerel iklim kosullarina tam uyum saglayan (beyaz basli mimoza)
tiirlerine oncelik verilmesidir. Bitki gen havuzunun artirilmasi ve dogal kaynaklarin verimli
kullanilmas1 yoniinde tiirlerin tarimda kullanilmasi uygundur.

Anahtar sozciiklar: Tarim, bioekoloji 6zellikler, Leucaena pilverulenta Benth.

ABSTRACT

The formation of new innovative ideas in the agricultural sector is on the list of current
problems of today. In the direction of the development of agriculture and maintenance of
ecological balance, continuous steps are taken both in the state policy and on a global scale.
This development should fully meet the needs of the human population and also play a role in
maintaining the ecological balance. The satisfaction of the demand should surpass today's
intensive development from the economic point of view, and it should be less costly from the
financial point of view. Leucaena Benth, researched by us. belonging to the genus Leucaena
pulverulenta Benth. the use of this species in agriculture, greening, and the establishment of
soil protection covers brings it to the fore as a prospective species. Its quick adaptation to
environmental changes, its tolerance to drought and even forest fires, its ability to fully
complete its development cycle in the dry-subtropical climate of Absheron can be evaluated
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with 87 points in E.O. Iskandar's "prospectivity scale”. The main purpose of the conducted
research is Leucaena pulverulenta Benth. in agriculture. (white-headed mimosa) species,
which fully adapts to local climatic conditions in greening, as a cheap and high-quality, easy-
to-use species from an economic point of view, was to be prioritized. It is appropriate to use
the species in agriculture in the direction of increasing the plant gene pool and efficient use of
natural resources.

Key words: agriculture, bioecological characteristics, Leucaena pulverulenta Benth.

INTRODUCTION

In modern times, the rapid development of agriculture has a great, destructive and irreversible
effect on terrestrial natural ecosystems. The deepening of the degradation process in the
ecosystem radically changes the forest landscape and leads to the simplification of nature. The
creation of protected areas and the introduction of landscape protection species are considered
an important resource in restoring the succession of natural groups. In addition to the natural
plant gene pool, it is very important to introduce cultivated dendroflora and enrich it with new
species resistant to soil and climate conditions. For the sustainability and longevity of green
strips, it is advisable to use plants with more valuable decorative properties. Leucaena
pulverulenta Benth. bioecological characteristics, generative reproduction, phenology,
morphology, prospects of the species were investigated in Absheron conditions. It can be
considered for use in decorative, fire and wind protection strips, medium-high protein value as
fodder, in beekeeping as a fruit bearing species.

MORPHOLOGICAL AND PHYSIOLOGICAL ANALYSIS OF THE SPECIES
(LEUCAENA PULVERULENTA BENTH.).

Leucaena pulverulenta Benth. is an evergreen shrub or tree with gray-brown bark up to 20 m
tall [12]. The leaves are bipinnate, up to 30 cm long, consisting of 3-10 pairs of first-order
leaves, and 10-20 pairs of second-order soft lanceolate leaves. The flowers are greenish-white
with a diameter of about 2 cm. Fruits are flat-flat or slightly crescent-shaped pods up to 20 cm
long and 1.5-2 cm wide, pointed at the end. The skin of ripe pods is thin, brown and brittle.
Each pod contains 16-18 ovoid seeds, 6-10 mm in diameter, dark brown when ripe [2].

During stratification, a stress condition is created by soaking the hard shell of the seeds with
very hot water (~80°C) and then placing them in cold water. It is kept in water for 12 hours
and planted in wet soil under glass without drying.

Leucaena pulverulenta Benth. the seeds were sown outdoors and indoors, in the autumn
season on 04.10.2020. During the study, the plant was sown at a depth of 1.5-2.0 cm both in
ordinary soil and in a substrate prepared in the form of a mixture of soil, sand and peat (1:1:1)

[3].
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Figure 1. Leucaena pulverulenta Benth. in autumn. sprouts of the species in open and closed
conditions.

The conclusion of the experiment showed that the development of plants is more intensive in
the prepared soil mixture depending on the bioecological characteristics of the species. It is
known that the organic and inorganic substances in the soil have a certain influence on its
physical and chemical properties. During the research, it was concluded that the growth of
plants is 1-3 times higher in the prepared soil mixture rich in organic matter.
When studying the morphological characteristics of the sprouts of the seeds sown in the fall in
open and closed conditions, it was found that the sprouts of the Leucaena pulverulenta species
are terrestrial and have high germination characteristics. Temperature has a two-way effect on
plant seeds.

1. Low positive temperature awakens seeds from dormancy

2. Temperature ensures seed germination [14].
The first sprouts of the seeds sown in autumn (24.09.2020) were observed after 7-8 days, and
mass sprouts after 10-13 days. 80-83% results were achieved (06.10.2020). When the seeds of
the plant germinate, the upper part of the cotyledons remains inside the seed, which uses the
seed as a nutrient to form the sprout that develops from the embryo. Petals are shiny, oval,
obtuse, heart-shaped, light green in color, later darkening. Hypocotyl is white, 1.9-2.0 cm
long, and epokotil is 1.5 cm. The development of the root system begins at the same time as
the development of the above-ground part. The life of the leaves lasts 40 days. As true leaves
develop, their margins become ciliate [4].
The seeds sown indoors grow well at 19-20°C. On 02.11.2020, the height of one-year
Leucaena pulverulent species sown indoors was 19 cm, the length of the main root was 11
cm, the diameter of the root throat was 0.3 cm, and the length of the lateral roots was 6-8 cm
[7]. The more intensive development of the root system of Leucaena pulverulenta is an
adaptation for plants growing on dry stony, sunny slopes.
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Figure 1. Study of the root system of the species

As the root system is formed, intensive growth of the above-ground part of the plant is
observed, the root system is spindle-shaped. Such plant development is favorable for
Absheron's dry climate. The root uses the underground water in the lower layers more
efficiently by working deep. It is recommended to transfer the plant to the appropriate area no
later than 2-3 years old. The dynamic development of the aerial parts is one of the main life
indicators of the plant. The growth of Leucaena pulverulenta starts from the second decade of
April and continues until the end of October. About 210+7 days of vegetation. The plant is
warm and light-loving, its height is 2.5 m in 5-6 years, the diameter of its trunk is 14 cm, and
the length of its side branches is 85-90 cm [6]. It bears fruit from 4-5 years of age.

In the conditions of Absheron, the beginning of the development phases of the annual
Leucaena pulverulenta species and the duration of its completion were studied.

Table 1. Leucaena pulverulenta Benth. | annual development dynamics of the species
(2020-2021)

Height Annual height Growing Annual
Type (sm) progress duration. height
increase
begin. end. (sm)
L.pulverulenta Benth | 23 +5 23.04.+1 | 29.10.43 | 210+7 19+5

The requirements of Leucaena pulverulenta species for heat, light, moisture, cold air flow,
and soil nutrition were studied in Absheron conditions. The results of the study are given in

table 2.
Table 2. Leucaena pulverulenta Benth. the main environmental factors affecting the species
Environmental factors
Type
Heat Light Humidity | Cold soil
weather
Leucaena leucocephala | + + + - +

Note: (+) highly demanding, (-) low demanding, (+) relatively demanding. Leucaena
leucocephala species is highly demanding towards ecological environmental factors during
growth and flowering, fruit processing, and less demanding during rest period [5] .
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Graph 1. Leucaena pulverulenta persistence indicators
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The cold resistance of the plant depends on the external environmental conditions. When they
are given potassium fertilizer, the cold resistance of their above-ground organs increases
significantly as a result of the increase in the relative humidity of the air.

EVALUATION OF THE PROSPECTIVITY OF THE SPECIES (LEUCAENA
PULVERULENTA BENTH.).

The efficiency of the use of nature is based on economic, cultural and healthy effects. In order
to protect the environment and improve ecological activities, the state implements a system of
various measures. In order to ensure environmental safety, their economic activity is the main
influencing factor in people’s health [13].

The problem of desertification in modern times is a global problem. Desertification is caused
by disturbance and destruction of vegetation, excessive livestock grazing, non-observance of
agrotechnical rules. According to the judgments issued based on the results of the conference
"Combating desertification and drought in the 21st century” held in Rio de Janeiro, according
to the clause "the use of drought-resistant fast-growing native and other introducers"”, the
mentioned species fully meets all the requirements [10 ].

The species is resistant to frost and fire. If the above-ground part is destroyed by frost, a new
plant grows from its root in the second year. In tropical humid or semi-arid climates, with an
average annual rainfall of 650 to 3000 mm, it tolerates drought of 6-7 degrees. Development
at temperatures between 35 and 38 °C stops growing in cold periods. Leucaena pulverulenta
Benth. it is not completely destroyed during forest fires, the surviving roots regenerate after
burning. After cutting branches or leaves, leaves regenerate very quickly [13]. Hard seeds do
not lose their quality for up to 20 years. Under ideal conditions, with sufficient heat and water,
it blooms all year round and fruits ripen 10-15 weeks after flowering, the plant can bear fruit
in the first year after planting. This species has a symbiotic relationship with soil bacteria of
the genus Rhizobium, which live in root nodules and fix atmospheric nitrogen, part of which
is used by the plant, and the rest enriches the soil. Deep rooting helps break up compacted
subsoil, thus improving water penetration and reducing surface runoff. Saline prevents
groundwater from coming to the surface. Requires a full sun site with calcareous sandy soil
up to pH 8. Leucaena pulverulenta, which grows in contour strips, helps to control erosion on
steep slopes. It prevents wind damage, and its leaves are used as green manure [8], [9].
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Table 3. Evaluation of the prospects according to the indicators of vitality
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When assessing the prospectiveness of the introduced species, we used E.O. Iskandar's
"Prospectiveness assessment™” scale [11]. The viability of the species was calculated taking
into account the opposite effects of the plant in Absheron stress. So, it is clear from the
division that the highest generative reproduction is given. Because the main form of
reproduction of Leucaena pulverulenta is by seed. Calculations taking into account the age of
the plant is an important factor. The age of old and young individuals can cause the plant to
change its perspective value. We considered groups IV:

* High vitality indicator of the type we included in group I (91-100 points);
* Average prospective for group II (71-90 points);

* Group III weak perspective (51-70);

* IV group without prepective

Leucaena pulverulenta included in group Il was evaluated between 81-90 points according to
vitality indicators.

THE IMPORTANCE OF THE SPECIES (LEUCAENA PULVERULENTA BENTH.)
IN FOOD AND AGRICULTURE

Young shoots, young leaves and seeds can be used as vegetables in human nutrition. In the
Philippine Islands, the young pods are cooked as a vegetable and the seeds are used as a
coffee substitute. Ripe seeds are sometimes eaten dried like popcorn. Leucaena has a high
honey yield, which allows it to be used in beekeeping. It is valued as an excellent source of
protein for cattle feed, whether mature or immature, consumed green or dry. Nutritive value
equals or exceeds alfalfa. The wood is hard and heavy (sp. gr. 0.7), used for fuel or charcoal.
It is used in making small furniture and paper pulp. It is used in various jewelry for tourists in
Puerto Rico and the Virgin Islands. The seeds and young leaves contain 4% mimosine, which
causes shedding in ruminants, especially ungulates. It has high antioxidant properties. The
extract of the seeds has anthelmintic properties.

THE RESULT

The plant is warm and light-loving, its height is 2.5 m in 5-6 years, the diameter of its trunk is
11 cm, and the length of its side branches is 85-90 cm. It bears fruit from 4-5 years of age.
From the results of the research, it was found that although the seeds sown in both conditions
(open and closed) give good results, it is more appropriate to sow the seeds in closed
conditions in autumn. Because cold weather is unfavorable for the development of seeds sown
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in open conditions. After three years, the plant can be transplanted to permanent selected
outdoor conditions.

Withstands short-term temperature drops up to -6 C. Leucaena pulverulenta Benth. growth of
the species starts from the second decade of April and continues until the end of October.
About 210+7 days of vegetation.

Tolerant to the change of rainy and dry seasons, thermophilic, does not like soils with high
acidity and aluminum content.

Leucaena pulverulenta Benth. both economic and environmental protection are fully
responsive to the measures taken in the direction. Leucaena pulverulenta Benth, which we
studied under Absheron conditions. during the vegetation period, all the development phases
of the species pass normally, and it can complete its cycle. The ability to self-regenerate and
produce quickly allows this species to be easily propagated and used in living hedges.

The nutritional importance of its tissues, its use in dry and wet mass for cattle feed, and the
ability to obtain high yields make the species promising.
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SOGAN VE SARIMSAKTAKI LEZZET BILESENLERI
FLAVOR COMPOUNDS IN ONION AND GARLIC

Dr. Emine NAKILCIOGLU
Ege University, Engineering Faculty, Food Engineering Department

OZET

Gidalarin tiiketiciler tarafindan tercih edilmelerini etkileyen en onemli faktorlerden biri,
lezzetleridir. Lezzet, genellikle tat ve kokudan olusmasinin yani sira aci ve sicaklik uyarilarini
da iceren karmasik bir olgudur. Gidalarin duyusal bir karakteristigidir ve agizda olusan
duyularin toplamidir. Lezzet bilesenleri, tiriiniin kalitesini ve tercihini yakindan etkilemektedir
ve gida igleme yontemlerinden etkilenebilmektedir. Sogan ve sarimsak, Diinya mutfaginin
vazgecilmez gidalaridir. Her ikisi de Alliaceae familyasinin Allium cinsine aittir ve hem besin
maddesi hem de ilag hammaddesi olarak kullanilmaktadir. Yapilarindaki antioksidan 6zellik
gosteren fitokimyasallar sebebiyle kanser, Kkardiyovaskiiler hastaliklar, diyabet, obezite,
hipertansiyon ve katarakt gibi hastaliklarin 6nlenmesinde ve tedavisinde 6ne ¢ikmaktadirlar.
Bu fitokimyasallar, ugucu bilesenler olarak siilfiirlii bilesikler ve ugucu olmayan bilesenler
olarak da fenolik bilesikler seklinde siiflandirilabilir. Bunlarin arasinda siilfiirlii bilesikler,
sogan ve sarimsagin lezzetine dogrudan etki eden bilesikler olarak bilinmektedir. Cig olarak
tiikketilen sogan ve sarimsak acimsi bir lezzete sahiptir. Bu acimsi lezzetten, siilfiirlii bilesikler
sorumludur. Sasirtici bir sekilde sogami kavurdugumuzda bu aci lezzetin yerini tath bir
lezzetin aldig1 goriilmektedir. Burada siilfiirlii bilesiklerin uzaklagsmasiyla birlikte yapidaki
seker bilesenlerinde karamelizasyon meydana gelmesi etkilidir. Bu ¢alismada ¢ig sogan ve
sarimsagin sahip oldugu acimsi lezzetten ve soganin pisirildiginde tath lezzete sahip
olmasindan sorumlu olan bilesenler ve pisirme isleminde meydana gelen, lezzeti yakindan
etkileyen mekanizmalar hakkinda bilgi verilmesi amaglanmistir.

Anahtar Kelimeler: Karamelizasyon, sarimsak, sogan, siilfiirlii bilesenler.

ABSTRACT

One of the most important factors affecting food preference by consumers is the taste of
foods. The flavor is a complex phenomenon, often consisting of taste and odor, as well as
stimuli of bitterness and temperature. It is a sensory characteristic of foods and is the sum of
the sensations that occur in the mouth. Flavor components closely affect the quality and
preference of the product and can be affected by food processing methods. Onion and garlic
are indispensable foods of world cuisine. Both of them belong to the Allium genus of the
Alliaceae family and are used as both food and pharmaceutical raw materials. They come to
the forefront in the prevention and treatment of diseases such as cancer, cardiovascular
diseases, diabetes, obesity, hypertension and cataracts due to their antioxidant properties.
These phytochemicals can be classified into sulfurous compounds as volatile compounds and
phenolic compounds as non-volatile compounds. Among them, sulfur compounds are known
as compounds that directly affect the flavor of onions and garlic. Onions and garlic consumed
raw have a bitter taste. Sulfur compounds are responsible for this bitter taste. Surprisingly,
when we roast the onion, it is seen that this bitter flavor is replaced by a sweet flavor. Here,
the caramelization of the sugar components in the structure and the removal of the sulfur
compounds are effective. In this study, it is aimed to give information about the components
responsible for the bitter taste of raw onions and garlic and the sweet taste of onions when
cooked, and the mechanisms that occur in the cooking process and closely affect the flavor.
Keywords: Caramelization, garlic, onion, sulfur compounds.
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1. GIRIS

Sogan (Allium cepa L.), tipik keskin aromasi, giiglii tad1 ve g6z yasartici etkileri nedeniyle
diinya ¢apinda en popiiler sebzelerden biridir. Bu duyusal Ozellikleri sayesinde sogan,
neredeyse tiim ulusal mutfaklarin bir¢ok yemeginin 6nemli bir bilesenidir. Gida endiistrisinde
baharat, corba, konserve ve tursu, sosis ve diger et iirlinleri, salata, ket¢cap ve sos gibi ¢ok
sayida tiriiniin tiretiminde 6nemli bir rol oynamaktadir (Kubec ve ark., 2018).

Sarimsak (Allium sativum L.), Alliaceac familyasina ait ve geleneksel yemeklerde yaygin
olarak kullanilan bir ingredienttir. Ayrica sarimsak, giiclii tibbi 6zelliklere sahiptir. insan
saglig tlizerine olumlu etkileri vardir. Metabolik ve kardiyovaskiiler rahatsizliklar gibi farkli
hastaliklar1 6nlemek icin kullanilir. Yemeklerde ve tipta kullanimi, organoleptik 6zelliklerine
baglidir (Martinez-Casas ve ark., 2017).

2. SOGAN VE SARIMSAGIN YAPISINDAKI SULFURLU BiLESIKLER

2.1 CiG SOGAN VE SARIMSAK’A ACILIK VEREN LEZZET BiLESENLERI

Cig sogan ve sarimsagin aci bir lezzete sahip olmasinin sebebi, yapilarindaki siilfiirlii
(kiikirtli) bilesiklerdir.

Sogandaki 1s1 ve aci hissinden sorumlu olan bilesik, propanetial-S-Oksit (PSO)’tir.
Propanetial-S-oksit (C3HgOS), tiyokarbonil-S-oksit (siilfinler) olarak bilinen organosiilfiir
bilesikler sinifinin bir tiyesidir ve gozle temas ettiginde goz yasi olusturucu ajan olarak gorev
yapar. Sogan dilimlendigi zaman, hiicrelerden alliinazlar adi verilen enzim salinir ve
aminoasit siilfoksitleri pargalayarak siilfonik asitleri olusturur. Soganlar kesildiginde olusan
spesifik bir siilfenik asit olan 1-propensiilfenik asit, gozyas1 faktorii sentezleyicisi (LFS) adi
verilen ikinci bir enzim tarafindan hizlica yeniden diizenlenir ve Sin-propanetial S-oksit
meydana gelir. Bu ugucu bilesik havada yayilir ve gozle temas ettiginde, aci bir his yaratan
duyusal noronlar1 uyarir. Tahris edici maddeyi seyreltmek ve disar1 atmak igin gozyasi
bezlerinden gozyasi salinir (Anonim, 2021a).

Sarimsakta bulunan ve aci algisini harekete geciren bilesik ise Allisin’dir. Alliin ((+)-S-allil-
L-sistein siilfoksit) ve allisin (S-(+)-2-propenil-L-sistein siilfoksit), sarimsakta bulunan iki
onemli kiikiirt iceren bilesiktir. Hem alliin hem de allisin, organosiilfiir bilesikleri olarak
bilinir. Sarimsak kesildiginde veya ezildiginde, sarimsak zart bozulur ve alliin, allinaz
tarafindan enzimatik olarak allisine dontstiiriilir. Bir dis sarimsagin ezilmesiyle allinin
biyolojik olarak aktif allisin molekiiliine donilisiimii ¢ok hizhidir ve saniyeler icinde
tamamlanir. Sarimsak ezilene veya islenene kadar kokusuzdur. Ezilme ile ortama salinan
allisin ugucu bir bilesiktir. Sarimsagin kendine 6zgili acimsi tadindan ve kokusundan
sorumludur (Touloupakis & Ghanotakis, 2010).

2.2 PISIRILMIiS SOGAN’IN TATLI LEZZETE SAHiP OLMASININ NEDENLERIi
Sogan, pisirme islemine tabi tutuldugunda tath bir lezzete sahip olmaktadir. Bunun ilk sebebi,
siilfiirlii bilesiklerin 1siyla buharlagmasidir. Tatlilik, sogan lezzetinde 6nemli faktorlerden
biridir. Sekerler, soganin ¢oziiniir katilarinin biiyiik bir boliimiinii olusturur, ancak aromada
stilfiirlii ugucu bilesiklerinin agir1 baskin olmasi nedeniyle, bunlarin varligi, ¢ig soganda tespit
edilemez. Ug ana seker bileseni olan fruktoz, glikoz ve sakkarozun yaninda ¢dziinebilir
kompleks karbonhidratlardan fruktanin miktari, soganin kuru agirliginin %65 veya daha
fazlasindan sorumludur. Soganin tatli tadimi algilayabilmek i¢in pisirme islemi uygulanir.
Pisirme islemi ile keskin tada sahip ugucu siilfiirlii bilesikler buharlastirilmakta ve 1s1l islemle
herhangi baska bir enzim etkisi engellenmektedir. Boylece pisirilmis soganin tadi, tatli olarak
algilanmaktadir (Crowther ve ark., 2005).

Diger sebebi ise sekerlerin karamelizasyonudur. Karamelizasyon, gidalarda esmerlesme
isleminin en 6nemli tiplerinden biridir. Gidalarda sadece renkte degil ayn1 zamanda lezzette
de 6nemli degisiklere neden olur. Karamelizasyon islemi, enzim i¢ermedigi i¢in enzimatik
olmayan esmerlesme reaksiyonudur. Karamelizasyon, yiiksek konsantrasyonlarda
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karbonhidrat (seker) iceren gidalara 1sil islem uygulanmasi siiresince meydana gelir. Cig
soganin tadi, muhtemelen keskinlik algis1 nedeniyle tatli bir tada sahip degildir. Ingiltere’de
yemeklik sogan olarak satilan Rijnsburger tipi soganlarda agirlikga % 8-10 oraninda seker
bulunur, ancak tatl olarak algilanmazlar. Karamelizasyon islemi sekerin yiiksek sicakliklarda
erimesi ile baglar, bunu koplirme (kaynama) takip eder. Bu asamada sakkaroz, glukoz ve
fruktoza parcalanir. Bunu, sekerlerin su kaybettigi ve digerleri ile tepkimeye girdigi
kondensasyon basamagi izler, Ornegin difruktoz-anhidrin olusur. Bir sonraki basamak,
aldozlarin ketozlara izomerizasyonu ve daha ileri dehidrasyon reaksiyonlaridir. Son reaksiyon
dizisi, parcalanma reaksiyonlarini (lezzetin {iretimi) ve polimerizasyon reaksiyonlarini (renk
iiretimi) icerir. Karamelizasyon reaksiyonlar1 sonucunda lezzet bilesenleri de olusur. Diasetil
onemli bir lezzet bilesigidir; karamelizasyonun birinci basamaginda iiretilir. Diasetil,
cogunlukla tereyagi lezzetinin olusumundan sorumludur. Bundan baska; furanlara Ornek
olarak  hidroksimetilfurfural (HMF) ve hidroksiasetilfuran (HAF); fronanlara,
hydroksidimethilfuranone (HDF), dihidrosidimetilfuranon (DDF) ve disakkaritlerden maltol
ve monosakkaritlerden hydroksimaltol olusabilir. Hidroksimetilfurfural (HMF) balda, meyve
sularinda, siitte hatta sigarada bile bulunur. Hidroksiasetilfuran (HAF), tathi bir aromaya
sahiptir ve diisiik koku esigindedir. Maltol, taze firin ekmegini hatirlatan tada sahiptir,
ekmeklerde ve keklerde lezzet attirict (E636) olarak kullanilir (Anonim, 2017). Sogan gibi
dogal sekerler acisindan zengin sebzeler pisirilirken, yapilarindaki poli- ve disakkaritler daha
kiigiik seker birimlerine parcalanir, ¢iinkii birimler arasindaki baglar 1s1 ile bozulur. Isitma
devam ederken, bu seker bilesikleri karamelizasyona ugrar. Kuru isitmada soganlarin
kahverengiye donilismesinin ve daha tatli bir lezzet gelistirmesinin arkasindaki nedenlerden
bir digeri de budur (Ozilgen, 2019).

SONUC

Sogan ve sarimsagin, insan beslenmesindeki onemi ve saghga faydali 6zelliklerinin yan1 sira
esgsiz tat ve aromaya sahip olmalari, diinyadaki tiiketimlerini giderek arttirmaktadir. Soganin
kendine 6zgii tat ve aromasi, ugucu olan ve ugucu olmayan bilesenlerden kaynaklanmaktadir.
Bunlar arasinda ucucu bilesenlerden olan siilfiirlii bilesikler 6ne c¢ikmaktadir. Cig halde
tilketilen sogan ve sarimsagin act lezzetinden siilfiirli bilesikler sorumludur. Soganin
pisirilmesiyle bu aci lezzetin ortadan kalktigi, hatta tatli bir lezzetin olustugu dikkatleri
cekmektedir. Bunun sebebi ise siilfiirlii bilesiklerin buharlasmasi ve sekerlerin
karamelizasyonudur. Gidalarin lezzet bilesenlerinin belirlenmesi ve mekanizmalarinin
aydinlatilmasi, goriildiigii gibi, olduk¢a 6nemlidir. Gida isleme sirasinda istenilen kalitede ve
istenilen tat ve aromada {irlinleri elde edebilmek icin lezzet bilesenleri ve gida isleme ile
meydana gelen degisim mekanizmalar1 hakkinda daha ayrintili caligmalara gereksinim
duyulmaktadir.
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GIDALARDA POLIFENOL OKSIDAZ (PPO) ENZIiMi VE INHIBiSYON
YONTEMLERI
POLYPHENOL OXIDASE (PPO) ENZYME AND INHIBITION METHODS IN FOODS

Dr. Emine NAKILCIOGLU
Ege University, Engineering Faculty, Food Engineering Department

OZET

Bakir igeren bir metalloprotein olan polifenol oksidaz, meyve ve sebzelerde bulunan fenolik
bilesiklerin, ilk asamada kinonlara oksidasyonunu Kkatalize etmektedir. Bu reaksiyonun
gerceklesmesi igin iriiniin kesme, dilimleme ve kabuk soyma gibi bir mekanik isleme tabi
tutulmas1 ya da meyve/sebzenin olgunlagsmasi sonucu hiicre yapisinin degismesi
gerekmektedir. Boylece serbest hale gegen polifenol oksidaz enzimi ile fenolik bilesikler
reaksiyona girmekte ve Once kinonlara daha sonra ise kinonlar polimerleserek melanin adi
verilen kahverengi, kirmizi veya siyah pigmentlere doniismektedir. Bu enzimatik mekanizma,
hasat sonras1 kayiplara neden olmaktadir. Uriinlerin renkleri basta olmak iizere, lezzetlerinde
ve kalitelerinde diisiisler meydana gelmektedir. Kalite kayiplarin1 6nlemek adina, gidalarin
yapisinda bulunan polifenol oksidaz enziminin inhibe edilmesi gerekmektedir. Bu amacla
gida sanayinde geleneksel suda haglama, buharli haglama, ohmik 1sitma, yiiksek nemli sicak
hava haslamasi, mikrodalga 1sitma, gamma 1sinlamasi, yliksek basing uygulamasi, siiperkritik
karbondioksit uygulamasi, vurgulu elektrik alan uygulamasi, ultrason uygulamasit ve
enzimatik esmerlesme karsit1 kimyasal ajan kullanimindan faydalanilmaktadir. Bu ¢alismada
polifenol oksidaz enziminin bazi 6zellikleri iizerinde durulmus, enzimatik esmerlesme
reaksiyonuna katkist ve reaksiyonun olusum mekanizmalar1 incelenmis ve bu enzimi inhibe
etmek icin kullanilan geleneksel ve alternatif yontemler hakkinda bilgiler sunulmustur.
Polifenol oksidazin enzimatik esmerlesme mekanizmasindaki etkisinin anlagilmasinin, meyve
ve sebzelerin esmerlesmesini kontrol etmek i¢in daha etkili yontemlerin gelistirilmesine veya
se¢ilmesine yardim edecegi diisiiniilmektedir.

Anahtar Kelimeler: Fenolik bilesikler, inhibisyon, ohmik 1sitma, polifenol oksidaz, siilfitler.

ABSTRACT

Polyphenol oxidase, a copper-containing metalloprotein, catalyzes the oxidation of phenolic
compounds in fruits and vegetables to quinones in the first step. For this reaction to occur, the
product must be subjected to a mechanical process such as cutting, slicing, and peeling, or the
cell structure must change due to the fruit/vegetable ripening. Thus, the free polyphenol
oxidase enzyme reacts with phenolic compounds and first quinones are formed, and then the
quinones polymerize and turn into brown, red or black pigments called melanin. This
enzymatic mechanism causes post-harvest losses. There is a decrease in the taste and quality
of the products, especially the color. In order to prevent quality losses, the polyphenol oxidase
enzyme in the structure of foods should be inhibited. For this purpose, traditional boiling in
water, boiling in steam, ohmic heating, High-humidity hot air impingement blanching,
microwave heating, gamma irradiation, high-pressure processing, supercritical carbon
dioxide, pulsed electric field, ultrasound application, and the use of enzymatic anti-browning
chemical agents are utilized in the food industry for this purpose. In this study, some
properties of the polyphenol oxidase enzyme are emphasized, its contribution to the
enzymatic browning reaction and the formation mechanisms of the reaction are examined, and
information about the traditional and alternative methods used to inhibit this enzyme is
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presented. Understanding the effect of polyphenol oxidase on the enzymatic browning
mechanism will help develop or select more effective methods to control the browning of
fruits and vegetables.

Keywords: Phenolic compounds, inhibition, ohmic heating, polyphenol oxidase, sulfites.

1. GIRIS

Taze sebze ve meyvelerin saglik yararlari, yapilarinda yiiksek miktarlarda bulunan vitamin, lif
ve antioksidanlar gibi biyoaktif bilesenlerden kaynaklanmaktadir. Antioksidan o6zellige sahip
bilesikler hasat, depolama ve isleme asamalarinda degisiklige ugrarlar (Yilmaz ve Elmaci,
2018). Ote yandan antioksidanlar, gidalarda oksidatif bozulmay: 6nleyen ya da geciktiren
bilesiklerdir. Oksidasyona bagli olarak gelisen reaksiyonlarin sonucunda meydana gelen kotii
koku ve lezzeti engelleyebilmektedirler. Bazi gidalarin yapisinda dogal olarak antioksidan
maddeler bulunurken, bazilarina da ekleme yapilabilmektedir. Gidalara antioksidan madde
ilave etmenin temelde iki sebebi bulunmaktadir. Bunlardan ilki, lipid oksidasyonunu 6nlemek
ve uzun depolama ya da 1sitma kosullarinda gidalarda serbest radikallerin olusumunun Oniine
gecmektir. Ikincisi ise, gidalarin tiiketiminden sonra olusabilecek serbest radikallerin
konsantrasyonlarini diistirmektir.

Gida sanayinde ticari olarak en sik kullanilan sentetik antioksidanlar biitillenmis hidroksi
anizol (BHA), biitillenmis hidroksi toluen (BHT), tersiyer biitil hidrokinon (TBHQ) ve propil
galat (PG)’tir. Fakat tiiketicilerin sentetik katki maddeleri hakkindaki olumsuz yargilari ile
minimum iglem gérmis, giivenli ve uzun raf Omriine sahip gidalara olan artan talep
sonucunda, gida muhafaza yontemlerinde dogal antioksidanlarin kullanimina yonelinmektedir
(Nakilcioglu-Tas, 2016).

Sebze ve meyvelerin yapisinda bulunan fenolik bilesikler, dogal antioksidan madde 6zelligine
de sahiptirler. Fenolik bilesikler sebze ve meyvelerde lezzetin olusumunun yada sari, sari-
esmer, kirmizi-mavi tonlardaki renklerin meyda gelmesinde de gorev almaktadirlar. Sebze ve
meyvelerin islenmesinde ise enzimatik esmerlesme gibi istenmeyen renk degisimlerine neden
olmaktadirlar. Gida sanayinde depolama siiresince meyve ve sebze kayiplarinin en 6nemli
nedenlerinden biri, enzimatik esmerlesmedir. Bu tip esmerlesmeye neden olan enzimler ise
polifenol oksidazlar (PPO) olarak bilinmektedir (Y1lmaz ve Elmaci, 2018). Bu ¢alismada PPO
enzimi, enzimatik esmerlesme mekanizmasi ve gidalarda polifenol oksidazlarin inhibe
edilerek enzimatik esmerlesmenin 6nlenmesi hakkinda bilgi sunumu yapilmustir.

2. POLIFENOL OKSIDAZLAR

Polifenol oksidazlar (E.C.1.10.3.1.) meyve ve sebzelerde enzimatik esmerlesmeden sorumlu
olan metaloenzimlerdir (Giilsoy ve ark., 2019). Bitkinin hastaliklara kars1 direncinin artmasini
saglamaktadirlar (Dedeoglu, 2009). Aktif merkezlerinde bakir bulundurmakta ve
oksidorediiktaz sinifinda yer alan enzimlerdendir (Giilsoy ve ark., 2019). Ayrica bu enzimler
tirozinazlar, krezolazlar, katekolazlar ve fenolazlar olarak da isimlendirilmektedirler
(Cerrahoglu ve Arabaci, 2016). PPO enzimi meyve ve sebzelerin yani sira kabuklu deniz
trlinlerinde ve bazi hayvansal organlarda da bulunmaktadir. PPO enzim igerigi, bitkinin
tiriine ve yetistirilme kosullarina baglh olarak degisiklik gosterebilmektedir. Hatta meyve ve
sebzelerin olgunluk seviyelerine gore enzimin bitki hiicrelerindeki yerlesiminde farkliliklar
gozlenmektedir. Meyvelerde, sebzelerde ve kabuklu deniz iirtinlerinde, mekanik islemlerden
sonra esmerlesme adi verilen renk degisimleri goriilmektedir (Ergiin ve Cigek, 2018).
Enzimatik esmerlesme reaksiyonlar1, dort temel asamadan olusmaktadir. ik dnce dzellikle
kayisi, elma, armut, patates gibi acik renkli meyve ve sebzelerin dokularindaki fenolik
maddeler (mono ve o-difenoller vb.), PPO enzimi Kkatalizérligiinde o-kinonlara
doniismektedir. Olusan 0-kinon veya o-difenol, hidrosilizasyona ugrayarak trihidroksi benzen
olusmaktadir. Daha sonra o-kinon ve trihidroksi benzen tepkimeye girerek hidrokinonlar
meydana gelmektedir. Son asamada hidrokinonlar polimerize olmakta ve kirmizi-kahve, koyu
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kahve hatta siyah renkli melanin adi verilen bilesikler olusmaktadir. Boylece bastaki agik
renkli gidalarda esmerlesme gézlenmektedir. Enzimatik esmerlesme, fenolik bilesiklerin PPO
enzimleriyle oksitlenmesi seklinde Gzetlenebilir (Numanoglu ve Celik, 2018). Enzimatik
esmerlesme reaksiyonlarinda meydana gelen kinonlar, hiicreler i¢in toksik 6zellige sahiptir ve
reaktif oksijen tiirlerinin olusumuna sebep olmaktadirlar. Ozellikle hasat sonrasi taze
meyvelerin  depolanmasi sirasinda, PPO enzimi kaynakli esmerlesme reaksiyonlari
gozlemlenmektedir. Bunun sonucunda gidanin goriiniis, renk ve lezzet gibi organoleptik
ozellikleri ile besin degeri degismektedir. Dolayisiyla triiniin kalitesinde ve ekonomik
degerinde diisiis meydana gelmektedir. Aslinda PPO enzimi ile fenolik bilesikler bir arada
bulunmamaktadir. PPO, hiicre igerisinde kloroplastlarda tilakoid mebrana bagli durumda ya
da stoplazmada bulmaktadir. Substrati olan fenolik bilesikler ise kofullarda yer almaktadir
(Giilsoy ve ark., 2019). Meyvelerde, sebzelerde ve kabuklu deniz iiriinlerinde enzimatik
esmerlesmenin meydana gelmesi i¢in kesme, dilimleme ve kabuk soyma gibi mekanik
islemlere ya da meyve ve sebzenin olgunlagmasi sonucu hiicre yapisinin degismesine baglh
olarak enzimin hiicre disina ¢ikmasina ihtiyag¢ vardir (Cerrahoglu ve Arabaci, 2016; Giilsoy ve
ark., 2019). Esmerlesme, fenolik bilesiklerle PPO enzimnin, oksijen, pH, sicaklik ve su
aktivitesi acgisindan uygun kosullar varliginda tepkimeye girmesi sonucunda olusmaktadir
(Cerrahoglu ve Arabaci, 2019). Enzimatik esmerlesme ilerledikge, belirli bir noktadan sonra
durdurulamaz hale gelebilmektedir. Gidanin rengiyle birlikte tadim1i ve Kkalitesini de
bozmaktadir. Istenmeyen tiirden olan bu reaksiyonlarm &niine gegebilmek i¢in PPO enziminin
inhibe edilmesi, aktivitesinin sinirlandirilmasi veya tamamen durdurulmasi gerekmektedir
(Ergiin ve Cigek, 2018).

3. GIDALARDA POLIFENOL OKSIDAZLAR’I INHIBE EDEN YONTEMLER

PPO enziminin inhibe edilmesi iizerine gesitli uygulamalar bulunmaktadir. Esmerlesmeyi
engelleyen ajanlarin kullanilmasi, oksijenin uzaklastirilmasi ve kimyasallarin eklenmesi
kullanilan en etkin metodlardandir. Gida sanayinde PPO enziminin termal yolla inhibisyonu
sayesinde enzimatik esmerlesmenin engellenmesi miimkiindiir (Cerrahoglu ve Arabaci, 2016).
Ama geleneksel 1s1 uygulamalart (suda haslama, buharli haglama, yiiksek nemli sicak hava
haslamasi, ohmik 1sitma) tat ve renk bozulmalari, vitamin kayiplari, besin degeri azalmalar
gibi yan etkilere sebep olabilmektedir (Cerrahoglu ve Arabaci, 2016; Yilmaz ve Elmaci,
2018). Enzimatik esmerlesme reaksiyonunu katalizleyen oksijen, meyve ve sebzelerin surup,
su veya tuzlu suya daldirlmasti ya da vakumlanmasi sonucunda ortamdan
uzaklastirilabilmektedir. Fakat bu tiir uygulamalarm hicbiri kesin sonug degildir. Ornegin,
vakumlanan paketlerin agilmasiyla oksijen tekrar igeri girmekte ve esmerlesme reaksiyonu
yeniden gergeklesmektedir. Gida sanayinde esmerlesme karsiti ajanlarin kullanimina {iriiniin
renk, tat, lezzet, doku ve maliyet iizerine etkileri ve toksisite yaratabilecegi ihtimalinden
dolay1 tedirginlikle yaklasilmaktadir. Bu baglamda bistilfitler, askorbik asit ve analoglar1 gibi
enzimatik esmerlesmeyi engellemek amaciyla kullanilabilmektedir. Esmerlesmenin kontrol
edilmesinde kullanilan en etkin yontem, siifitlerin (kiikiirtdioksit, sodyum/potasyum
metabistilfit, sodyum/potasyum bisiilfit) kullanimidir. Siilfitler antimikrobiyal ajanlar,
indirgeyici ajanlar, beyazlatma ajanlari ve antioksidan ajanlar olarak fonksiyon gosteren, hem
enzimatik hem de enzimatik olmayan esmerlesmeyi kontrol edebilen maddelerdir. Buna
ragmen, olumsuz saglik etkilerine sebep olmasindan dolayr Gida ve ilag Dairesi (FDA)
tarafindan ham madde olarak satilan ve direk tiiketime sunulan meyve ve sebzelerde
stlfitlerin kullanim1 yasaklanmistir. Bu sebeple enzimatik esmerlesme reaksiyonlarinin
kontrol altinda tutulmasinda kimyasal ajan olarak asitlendirici (sitrik asit, malik ve fosforik
asit), indirgeyici (askorbik asit ve kombinasyonlari) ve selatlayict (EDTA) ajanlardan
faydalanilmaktadir (Cerrahoglu ve Arabaci, 2016). Bunun disinda mikrodalga isitma ve
gamma 1sinlamasi gibi 1sinlamaya dayali yontemler ile yiiksek basing, vurgulu elektrik alan,
stiperkritik karbondioksit ve ultrason uygulamasi gibi 1s1l olmayan yontemler de enzimatik
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esmerlesmeyi kontrol altinda tutmak amaciyla kullanilan yeni teknolojilerdendir. Bu yeni
teknolojilerin avantajlarinin yan1 sira ekipman ve uygulama maliyetleri gibi 6nemli
dezavantajlart da bulunmaktadir. Bu teknolojilerin gida sanayinde kullanimi maliyetlerinin
disinda enzimler, mikroorganizmalar ve biyolojik dokular iizerindeki etkilerine de bagl
olarak degisiklik gostermektedir (Yilmaz ve Elmaci, 2018).

SONUC

Enzimatik esmerlesme reaksiyonlari meyvelerin ve sebzelerin hasat, isleme ve depolama
asamalarinda her yil ciddi ekonomik kayiplara yol ag¢maktadir. PPO enzimi bu tip
esmerlesmenin ana sebebidir ve triinlerin sadece renginde kararmaya neden olmamakta,
bunun yanmi sira lezzet ve kalitesinde de distislere sebep olmaktadir. Bu sebeple gida
sanayinde PPO enzim inhibisyonu igin en ¢ok kullanilan yontem, geleneksel suda haslama
metodudur. Bu yontemin disinda buharli haslama, ohmik 1sitma, yiiksek nemli sicak hava
haslamasi, mikrodalga 1sitma, gamma 1simnlamasi, yiiksek basing uygulamasi, siiperkritik
karbondioksit uygulamasi, vurgulu elektrik alan uygulamasi ve ultrason uygulamasi gibi
yontemlerden de faydalanilabilmektedir. Enzimatik esmerlesme karsiti kimyasal ajanlar da,
enzimatik esmerlesmeyi kontrol altinda tutmak i¢in kullanilan diger bir yontemdir. Kalitesi
yiiksek triinler elde etmek icin PPO enzim aktivitesini inhibe eden yontemlerden bir ya da
birkag¢i kombine sekilde kullanilabilir.
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BOYUK QAFQAZIN (AZORBAYCAN) SIMAL-SORQ HISSOSINDO YAYILAN
CARPINUS L.V9 CORYLUS L. CINSLORIND AID NOVLORIN EX SITU
SORAITINDD MOVSUMI INKISAFI (FENOLOGIYASI)

EX SITU SEASONAL DEVELOPMENT OF SPECIESOF CARPINUS L. AND CORYLUS
L. GENUS DISTRIBUTED IN THE NORTH-EASTERN PART OF THE GREATER
CAUCASUS (AZERBAIJAN)

Kamala Mammadova Abdin qiz1
Biologiya tizra falsafo doktoru, dosent
Azarbaycan Dovlst Pedaqoji Universiteti. Uzeyir Haciboayli 68. Baki. Azarbaycan

ABSTRACT

An important role in evaluating the adaptation indicators of tree and shrub plants in new
conditionsplaysthe study of the seasonal growth rhythm of the studied plants under cultural
conditions.

Study the seasonal development rhythm of species belonging to the Carpinus L. and Corylus
L. genus distributed in the north-eastern part of the Greater Caucasus (Azerbaijan) in ex situ
conditions (Absheron)was the main goal of our research

The initiation of vegetation, the opening of shoots, and the end of vegetation were the
shedding of leaves (up to 50%) of the studied tree and shrub plantsin the culture (Absheron)
conditions.

Vegetation of Corylus avellana L. species started earlier in ex situ conditionswas
determinedanalyzing the results of the phenological observations conducted on the studied.
The vegetation in this species started with the opening of the flower buds (February).Leaves
and flower buds opened in Carpinus caucasica Grossh. at the same time, in March. The
duration of vegetation was 229 days in Carpinus caucasica Grossh., 228 in C.orientalis, and
266 in Corylus avellana L. was determinedduring the experiment.

Flowering in the studied species is earlier (in February) in Corylus avellana, for Carpinus
caucasica and C. orientalis Mill., species in started in the middle period, in March-April.,
Flowering lasted for 18-19 daysdepending on the species

All 3 studied species bloom and bear fruit in the dry hebtropical climate of Absheroncan be
notedaccording to the research results.

Key words: ex situ, Carpinus, Corylus phenology, vegetation, flowering.

Todqiq edilon bitkilarin modoni soraitdo movsiimi inkisaf ritminin Gyronilmosi yeni soraitdos
agac vo kol bitkilorinin uygunlagsma géstaricilorinin giymatlondirilmasindo miihiim rol
oynayir.

Carpinus L. cinsi Cerepanova goro Carpinaceae Kuprian fasilasina aid olub, Simal yarim
kiirasinin miilayim iqlim qursaginda yayilan 30-dan artiq novii toamsil edir (8,9).

Qafgazda vo Azorbaycanda bu cinsin 6 novii, Boylik Qafqazin simal-sorginds 2 novii
(Carpinus caucasica Grossh., C.orientalis Mill.) yayilmisdir (7).

Corylus L. cinsi Corylaceae Mirb. fasilasine aid olub, Avropanin vo Asiyanin miilayim iglim
qursagi mesolorinds, Sorgi Asiyada vo Simali Amerikada 20 novii yayilib (8,9). Qafgazda 6,
Azorbaycanda 3 novii tobii mesalords bitir. Boyiik Qafqazin simal-sorginds isa 1 novii
(Corylus avellana L.) mesa va kolluglarda yayilmisdir (7). Qafgaz velosi Azorbaycanda meso
amoala gotiron ndv olub, meso sahasinin 34%-ni toskil edir. Bu mesalor tutdugu oraziys goérs
fistiq vo paliq mesalorindan sonra 3-cii yeri tutur. Boyiik Qafqazda valas mesalori 67 min ha
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saha tutur, bu iss hamin arazinin 17,5 %-ni toskil edir. Valas daniz saviyyasindan 1000-1500
m yiiksoklikdo daha genis yayilmisdir. Bu noéviin Boyiik Qafqazin orta vo yuxari dag
qursaginda riitubatli iqlim soraitindo mesoliklor amalo gatirmasi, mesonin yuxari sarhadins
kimi galxmasi, Samur-Sabran diizonliyinds doniz saviyyasinadok enmasi volos agaclarinin
genis iqlim amplitudu saraitinds yayilmasini tasdiq edir (3).

Qafqgaz valos miilayim riitubatli gillicali torpaglarda daha genis yayilir (6).

Axundova gora gafgaz valoesi noviiniin 3 novmiixtalifliyi vardir. Bu név miixtalifliklorindan
biri kolgali vo riitubatli bitmo soraitinds, digeri daha quru bitma soraitinds, ti¢linciisii iso
aciqliqda, dasl saholorda rast galir (4).

Sarq valasi Boyiik Qafqazin simal-sorg hissasinds Quba, Qusaq, Sabran rayonlarinda asagi vo
orta dag qursaqlarinda palid va valas mesalarinin kolluglarimin torkibinds bitir (1,2).

Adi findiq Boyiik Qafqazin simal-sorg hissasinde Samur-Sabran diizonliyindon baslamis orta
dag meso qursaginda mesalorin torkibindo vo kolluglarda bitir. Quba, Qusar vo Sabran
rayonlari arazisinds genis saholords findiq koluqglar1 amala gatirir.

Boyiik shamiyyat kasb edon bu agac va kol bitkilorinin ex situ goraitinds (Abseron) movsiimi
inkisaf ritminin dyronilmasinin garsimiza magsad qoymusdug.

Material vo metodika

Todqiqat Abseron soraitinde AMEA-nin Morkozi Nobatat baginda aparilmigdir. Bagda
introduksiya edilon 3 nov (Carpinus caucasica Grossh., C.orientalis Mill., Corylus avellana
L.) tizarinds fenoloji miisahidalor aparilmig vo bu névlorin ex situ goraitindo mévsumi inkisaf
ritmi dyronilmisdir. Todqigatda Beydmanin metodikasindan istifado edilmisdir (5).

Naticalor va onlarin miizakirasi

Ex situ soraitindo todqiq olunan ndvlorin mdvsiimi inkisaf ritmini dyronmok iiciin fevral
ayindan baglayaraq bu névler iizorinds fenoloji miisahidolor aparilmigdir. Oyranilon agac vo
kol bitkilorinin modani soraitdo (Abseron) vegetasiyasinin bagslanmasi tumurcugqlarin agilmasi
vegetasiyanin qurtarmasi isd yarpaglarin tokiilmasi ilo (50%-o godor) gobul edilmisdir.
Abseron soraitindo todgiq edilon névlor iizorindo aparilan fenoloji tocriibalorin naticalorini
tohlil edorkon miioyyon olunmusdur ki, vegetasiyani daha tez baslayan Corylus avellana novii
olmusdur. Bu novdo vegetasiya ¢igok tumurcuglarinin agilmasi ilo (27.02) baslamisdir.
Carpinus caucasica Grossh. noviinds yarpaq Ve ¢igok tumurcuqlart eyni vaxtda mart ayinda
(24.03), C. orientalis noviindo aprel aymnda (2.04) agilmisdir. Corylus avellana ndviindo
yarpaq tumurcugqlari aprel ayinda agilmisdir (2.04).

Bu novlards tam yarpaglama aprelin 27-28-ci arasinda miisahida edilmisdir (codval 1.)
Carpinus va Corylus cinsinin niimayandslorinda ¢igok bircinsli, birevlidir. Valas cinsinin
erkok cicoklori sirgaya, disi ¢igoklori 2 ¢icokli dixazilordan ibarot sirgaya toplanmisdir.
Findigda erkokcikli ¢igok qrupu sads sirgalardir. Disi ¢igoklari isa birillik zogun ucunda
yerlosmis dixazilordon ibaratdir. Erkokcikli sirgalar1 2-5 sm olub, 3-5 oadadi bir yers toplanir.
Belo sirgalar payizda omalo goalir vo biitiin qis1 agacda galir.

Tadqiq olunan novlards ¢gigokloms daha tez (fevral ayinda) Corylus avellana ndviinde Qafgaz
Vo Sorq valasi novlarinds orta miiddstdo mart, aprel aylarinda baglanmigdir. Novlordon asili
olaraq ¢i¢oklomo 18-19 giin davam etmisdir. Meyva isa ¢igoklomadon 13-15 giin sonra
baslanmigdir. Meyvonin yetismosi avqust-sentyabr aylarinda qeyds alinmisdir (sokil 1, 2, 3,
4).
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Sakil 1. Corylus avellaa-da erkok- Sakil 2. Corylus avellana-nin mey-
cikli sirgalar. voli budagi

Sakil 3. Carpinus caucasica-nin mey- Saokil 4. Carpinus oientalis—in mey-
voli budagi vali budagi

Oyranilon névlords yarpaqlarin tokiilmesi noyabrin II dngiinliiyiinde miisahido edilmisdir.
Aparilan todqgiqat zamani ex situ gotaitindo vegetasiyanin davametmo miiddstinin Carpinus
caucasica noviindo 229 giin, C.orientalis-do 228 giin, Corylus avellana noviindo 261 giin
oldugu miioyyon edilmisdir.
Todqgiqatin noticalorino gora geyd etmok olar ki, dyronilon har 3 név Abseronun quru
subtropik iglim soraitinds ¢igaklayir vo meyva verir.
Cadval 1.

Carpinus L. va Corylis L. cinsina aid névlarin ex situ (Abseron) saraitinda

movsiimi inkigafi (fenologiyasy)

Ne Nov Tumur- | Tam Cigokloma Cigok- | Mey- | Yarpag- | Yar- | Vege-
cuqlarin | yarpag- | Baslan- | Sonu | lamo | venin | larin | pagla- | tasiya-
acilmasi | lama | masi mid- | tam saral- | rin to- nin

doti | yetis- | masi kil- | davam
masi masi etmo
miiddati

1 | Carpinus 24.03 17.04 | 25.03 13.04 | 18 25.09 | 15.09 8.11 | 229

caucasica

2 | C 2.04 28.04 | 4.04 4.04 |19 6.10 | 21.09 16.11 | 228

orientalis

3 | Corylus 27.02 27.04 | 28.02 28.02 | 16 25.08 | 11.09 15.11 | 261

avellana
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AZORBAYCANIN DAG EKOSISTEMIi XUSUSi QORUNAN
ORAZILORIN NUMUNOSINDO

Mahmudov Yusif Maehammad oglu
Ekoloq, tarix ilizrs falsafo doktoru
Azaorbaycan Respublikasi

XULASO

Otraf miihito qaygikes miinasibat tobii komplekslorin qorunub saxlanmasinda vacib
moasalalordon biridir. Aktualliq kosb edan ekoloji problemlarin halli istigamatinds atilan har
bir addim, goriilon real tadbirlor tabistin xeyrinadir. Miiasir Azarbaycan Respublikasinda otraf
miihito digget gostarilmasi tacciiblii deyildir. Olkonin sosial-igtisadi inkisafi va onun potensial
imkanlar1 bu sahado daha ¢ox islor gormays sorait yaradir. Sovet hakimiyyati illorinds do
ekoloji problemo az-¢ox diqqat yetirilib, lakin gabul edilon ganun va gorarlar, hoyata kegirilon
todbirlor ciddi somoro vermoyib. Inzibati idaroetmo {isulu ekoloji todbirlorin hoyata
kegirilmasine mane olub vo ya onu longidib. 1991-ci ildo yenidon borgerar olan dovlot
miistoqilliyi donomindo Azorbaycanda otraf miihit problemlorino beynslxalq standartlar
¢ar¢ivasinds vo daha ciddi yanasilib.

Tadqigatlar gostarir ki, 2001-ci ildo yaranan Ekologiya vo Tabii Sarvatlor Nazirliyi mévcud
problemin holli istigamotindo koskin addimlar atilib. Do6vlst ohamiyyatli qorug ve
yasaqliglarin arazisi genislondirilib. Magaloda hamg¢inin geyd olunur ki, miistaqillik dévriindo
daha bir nego qoruq va yasaqliq, 2003-cii ildon sonra isa milli parklar toskil olunub. Boazi
goruq Vo yasaqlig-larin arazilori birlosdirilork, onlarin asasinda yeni qoruq vo milli parklar
yaradilib. Hazirda 6lkads 24 yasaqlig, 10 qoruq vo 10 milli park vardir.

Qeyd etmok lazimdir ki, xiisusi qorunan orazilorin — yasaqliq, goruq saholori vo ekoparklarin
bir ¢oxu dagliq orazilordo yaradilmisdir [http://eco.gov.az]. Qoruglardan: Zagatala DTQ
(1929), Tiiryancay DTQ (1958), ilisu DTQ (1987), Qaragdl DTQ (1987), Korcay DTQ
(2008); yasaqliglardan: Lagin DTY (1961), Qusar DTY (1964), Ismayilli DTY (1969),
Zuvand DTY (1969), Qubadli DTY (1969), Korcay DTY (1961), Ordubad DTY (1969),
Dagalti DTY (1981), Qizilca DTY (1984), Zagatala DTY (2008) vo s.; milli parklardan:
Altiagac MP (2004), Hirkan MP (2004), Sahdag MP (2006) vo Goygol MP (2008). Bu ciir
gorunan orazilords ham flora vo fauna, hom do cansiz tobiot niimunalori bir-birlori ilo
qarsiligl alago soklindo mévcuddurlar.

Azorbaycanda ekoturizm ti¢lin faydali olan vo diinya standartlarina cavab veran, 2016-c1 ildo
toskil olunmus Safari Parki Samaxi rayonunda Pirqulunun dag-meso massivindo yerlosir.
Orazido Latviya, Polsa, Slovakiya, Cexiya vo Macaristan toSorriifatlarindan gatirlorok parka
buraxilan {i¢ névdon ibarat nacib maral, lan vo muflon adli genetik qiymatli heyvanlar xiisusi
miihafizs altindadir.

Bu ciir xiisusi rejimli qorunan arazilor bir gox cohatdon shamiyyatli olmusdur. Nadir va nasli
kasilmokds olan névlerin 6z tobii yasayis yerlorinds miihafiza edilib saxlanmasi onlarin sayca
artmast ilo naticalonib. Belaliklo, biomiixtalifliyin saxlanmasit vo burada ekoturizmin inkisafi
liciin real imkanlar yaranib.

Acar sozlor: dag ekosistemi, otraf miihit, ekoloji problem, qoruq vo yasaqliq, milli park,
ekopark, ekoloji tadbirlor, biomiixtaliflik.
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AZERBAYCAN'IN DAG EKOSISTEMi OZEL
KORUMA ALANLARINA BiR ORNEK OLARAK

OZET

Cevreye 0zen gostermek, dogal komplekslerin korunmasinda 6nemli konulardan biridir. Acil
ekolojik sorunlarin ¢6ziilmesi yoniinde atilan her adim ve alman gercek onlemler doganin
yararinadir. Modern Azerbaycan Cumhuriyeti'nde cevreye dikkat edilmesi sasirtict degildir.
Ulkenin sosyo-ekonomik gelisimi ve sahip oldugu potansiyel firsatlar bu alanda daha fazla
calisma yapilmasi icin kosullar yaratmaktadir. Sovyet yonetimi yillarinda bile, ekolojik
soruna az ¢ok dikkat edilmis, ancak kabul edilen yasa ve kararlar ile uygulanan 6nlemlerin
ciddi bir etkisi olmamustir. Idari ydnetim yontemi, ¢evresel onlemlerin uygulanmasini
engelledi veya geciktirdi. 1991 yilinda yeniden kurulan devlet bagimsizligi déneminde,
Azerbaycan'daki ¢evre sorunlari uluslararast standartlar ¢ergevesinde daha ciddi bir sekilde
ele alind1.

Yapilan arastirmalar, 2001 yilinda kurulan Ekoloji ve Tabii Kaynaklar Bakanligi'nin mevcut
sorunu ¢ozmek i¢in ciddi adimlar attigini gosteriyor. Ulusal olarak 6nemli rezervler ve
koruma alanlar1 genisletildi. Makale ayrica, bagimsizlik doneminde birka¢ doga koruma alani
ve kutsal alanin ve 2003'ten sonra milli parklarin kuruldugundan bahseder. Bazi doga
rezervlerinin ve kutsal alanlarin topraklar birlestirildi ve bunlara dayali olarak yeni doga
rezervleri ve milli parklar olusturuldu. Su anda iilkede 24 kutsal alan, 10 doga rezervi ve 10
milli park bulunmaktadir.

Bu koruma alanlarinin ve ekoparklarin birgogunun daglik alanlarda olusturulduguna dikkat
edilmelidir. Rezervlerden: Zagatala DDR (1929), Turyancay DDR (1958), Pirqulu DDR
(1968), Ilisu DDR (1987), Karagél DDR (1987), Korcay DDR (2008); koruma alanlarindan:
Lachin DDKA (1961), Korchay DDKA (1961), Gusar DDKA (1964), Ismayilli DDKA
(1969), Gubadli DDKA (1969), Zuvand DDKA (1969), Ordubad DDKA (1969), Dashalti
DDKA (1981), Kizilca DDKA (1984), Zagatala DDKA (2008) vb.; milli parklardan:
Altyaga¢ MP (2004), Hirkan MP (2004), Sahdag MP (2006) ve Goygdl MP (2008). Bu tiir
korunan alanlarda hem flora ve fauna hem de cansiz doga birbirleriyle etkilesim halinde
bulunmaktadir.

Azerbaycan'da ekoturizm i¢in faydal olan ve 2016 yilinda diizenlenen diinya standartlarini
karsilayan Safari Parki, Shamakhi ilgesinde Pirgulu dag-orman masifinde yer almaktadir.
Letonya, Polonya, Slovakya, Cek Cumhuriyeti ve Macaristan'daki ¢iftliklerden getirilen kizil
geyik, vasak ve yaban koyunu olmak {iizere {i¢ tiirden genetik olarak degerli hayvanlar 6zel
koruma altindadir.

Bu tiir 6zel rejim koruma alanlar1 bir¢ok yonden énemli olmustur. Nadir ve nesli tiilkenmekte
olan tiirlerin dogal ortamlarinda korunmasi, sayilarinin artmasina neden olmustur. Bu nedenle,
burada biyolojik ¢esitliligin korunmasi ve ekoturizmin gelistirilmesi i¢in gergek firsatlar var.
Anahtar Kelimeler: dag ekosistemi, ¢evre, ekolojik sorun, rezerv ve koruma alani, milli
park, ekopark, cevresel 6nlemler, biyolojik cesitlilik.

WWW.iensci.org 126 Umaru Musa Y ar'adua University, Nigeria



SEPTEMBER
20-21,2022

INTERNATIONAL CONFERENCE ON CHEMICAL AND BIOLOGICAL SCIENCES

AZERBAIJAN'S MOUNTAIN ECOSYSTEM
AS AN EXAMPLE OF SPECIAL PROTECTED AREAS

RESUME
Taking care of the environment is one of the important issues in the protection of natural
complexes. Every step taken and real measures taken towards solving urgent ecological
problems is for the benefit of nature. It is not surprising that in the modern Republic of
Azerbaijan, attention is paid to the environment. The socio-economic development of the
country and its potential opportunities create conditions for further work in this area. Even
during the years of Soviet rule, more or less attention was paid to the ecological problem, but
the laws and resolutions adopted and the measures implemented did not have a serious
impact. The administrative method of management prevented or delayed the implementation
of environmental measures. During the period of state independence, which was re-
established in 1991, environmental problems in Azerbaijan were handled more seriously
within the framework of international standards.

Research shows that the Ministry of Ecology and Natural Resources, established in 2001, has
taken serious steps to solve the current problem. The territory of nationally important reserves
and sanctuaries was expanded. The article also mentions that several more reserves and
sanctuaries were created during the independence period. The article also mentions the
establishment of several nature reserves and sanctuaries during independence and national
parks after 2003. The territories of some nature reserves and sanctuaries were combined and
new nature reserves and national parks were created based on them. Currently, there are 24
sacred areas, 10 nature reserves and 10 national parks in the country.

It should be noted that many of these protected areas and ecoparks were created in
mountainous areas. From the reserves: Zagatala SNR (1929), Turyanchay SNR (1958),
Pirgulu SNR (1968), Ilisu SNR (1987), Garagol SNR (1987), Korchay SNR (2008); from
protection areas: Lachin SNPA (1961), Gusar SNPA (1964), Korchay SNPA (1961), Ismayilli
SNPA (1969), Zuvand SNPA (1969), Gubadli SNPA (1969), Ordubad SNPA (1969), Dashalti
SNPA (1981), Kyzylca SNPA (1984), Zagatala SNPA (2008), etc.; from national parks:
Altyagac NP (2004) and Hirkan NP (2004), Shahdag NP (2006), and Goygol NP (2008). In
such protected areas, both flora and fauna and inanimate nature interact with each other.

The Safari Park, which is beneficial for ecotourism in Azerbaijan and meets the world
standards organized in 2016, is located in the Pirgulu mountain-forest massif in Shamakhi
district. Genetically valuable animals from three species: red deer, lynx and wild sheep
brought from farms in Latvia, Poland, Slovakia, the Czech Republic and Hungary are under
special protection.

Such special regime protection areas have been important in many ways. Conservation of rare
and endangered species in their natural habitat has resulted in an increase in their numbers.
Therefore, there are real opportunities here for the conservation of biodiversity and the
development of ecotourism.

Keywords: mountain ecosystem, environment, ecological problem, reserve and protection
area, national park, ecopark, environmental measures, biodiversity.

Giris.

Azorbaycanda ohalinin otraf miithito qaygikes miinasibatinin tarixi ¢ox godim ddvrlora gedib
¢ixir. Ancaq onun dovlat Saviyyasinds miihafizasine 6ton asrin avvallarindon baslamisdir vo
bu giin do ugurla davam etdirilir. Bu sahado goriilon todbirlor 6z somarasini vermakdadir.
Qorunan orazilordo nadir vo nasli koasilmok {izro olan boloji névlorin sayca artmasi
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tendensiyast 6ziinii gostorir. Bu baximdan xiisusi rejimlo qorunan orazilorin togkili tobiatin
keyfiyyat gostarici-lorinin saxlanilmasinda asas ugurlardan hesab oluna bilar.

Qeyd etmok lazimdir ki, 6lkods otraf miihitin qorunmasi ilo bagl ilk tadbirlor Azarbaycan
Xalqg Cumhuriyyati dovriindo hoyata kegirilib [Azorbaycan Xalq Cumhuriyyati
Ensiklopediyasi. | c.: 2004]. Azarbaycan SSR-ds bu proses daha da inkisaf etdirilib vo dovlat
siyasati saviyyasina galdirilib. Relyefinin miixtalifliyino baxmayaraq, 6lkoamizin osrazilorinds
coxlu sayda qoruq vo yasaqliglar, milli parklar yaradilib. Son illords yaradilan Safari Parki
dagliq yerlords yasamaga uygunlasmis bazi vohsi heyvan novlarini qorunmasi tigiin nozards
tutulub. Bu ciir xiisusi qorunan orazilorin yaradilmasi ham ekoturizmin inkisaf etdirilmasi,
hom dos dag ekosisteminin formalasmasi tigiin miistasna shomiyyat kasb edir.

Molum oldugu kimi Qarabag vo ona bitisik rayonlarin 20 faizdon ¢ox orazisi tocaviizkar
Ermonistan Ordusu torafindon zobt olunmus vo Azaorbaycan Respublikasinin 2 dovlat qorugu,
2 dovlet yasaqligi, coxlu tobist abidolori, o ciimlodon coxyasli agaclar, mesaliklor vo
kolluglar, digor tobii srvatlor 30 ilodok isgal atinda qalmisdir [Isgal olunmus Azarbaycan
orazilorinds otraf miihito va tabii sarvatlora dagidict tosiri miioyyanlosdiran (izloyan) operativ
morkazin I hesabati: ~ 2002]. 2020-ci il oktyabrin 25-do Qubadli, noyabrin 8-do Susa,
dekabrin 1-do Lagm rayonu isgaldan azad edilmisdir. Isgal dovriinde ermoni isgalgilari
torafindon orazinin tabii sarvatloring va tobii miihiting ciddi ziyan vurulmus, messlor qirilmas,
tobii ekosistemlori mohv edilmis,, o climlodon dag ekosistemlori dagidilmis, vohsi heyvanlar
0z yasayis areallarini tamamila itirmiglor [Mahmudov, 2022: 5.80-121].

Hazirda isgaldan azad olunmis orazilordo bioloji miixtolifliyin movcud voziyyatinin
oyronilmasi mogqsadilo Ekologiya vo Tabii Seorvetlor Nazirliyindo yaradilmis Is¢i qrupun
foaliyyati ¢orgivasindo homin orazilordo fauna vo flora alominin nov torkibinin yenidon
Oyranilmasi vo tobiat abidslorinin invertarlasdirilmasi istiqgamotinds monitoring islori aparilir
[http://eco.gov.az].

Material va metodlar.

Moagalonin materialint miallifin apardig: todgiqatlar, elmi adobiyyatlar, rosmi ekoloji nosrlor,
internet  resurslar;, Azorbaycan Respublikasinin ekoloji  qanunvericiliyi, kollektiv
monografiyalar vs s. togkil edir.

Todgigat prosesinds miiqayisa Vo goxparametrli aragdirma iisulundan istifado olunmusdur.
Aparilan miiakiralar vo alinan naticalar.

Hirkan MP - 2004-cu ilds 21435 hektar srazids yaradilib. Sonradan parkin orazisi 18923 ha
genislondirilorok 40358 ha catdiriib. Milli Park (MP) Azarbaycanin canubi-sarginds,
Lonkaran vo Astara inzibati rayonlarinin arazisinds yerlosir vo Talis daglarinin unikal tobist
komplekslori ilo forglonan tobii orazilorini shato edir. MP-nin yaradilmasinda asas mogsad
homin orazido tobiotin kompleks qorunmasi, Ugiincii dovrun relikt vo endemik bitki
novlarinin muhafizasi, Azarbaycan Respublikasinin Qirmizi kitabina daxil edilmis tipik flora
Vo fauna névlorinin qorunub saxlanilmasi, otraf miihitin monitoringinin hoyata kecirilmasi,
ictimaiyystin  molumatlandirilmasi, elmi todgigatlar, turizm vo istirahot {iciin sorait
yaratmaqdir. MP-nin mesolorinds ayidosayi (Dryopteris), Hirkan bigavari (Ruscus Hyrcanus),
Hirkan siimsadi (Buxus hyrcana), pirkal (llex), muxtalif lianlar (Liana) bitir. Hirkan MP-nin
yerlogdiyi Lonkasran bolgosinin subtropik mesalorinin saciyyavi xususiyyatlorindon biri do
burada Hirkan tipli mesolorin yaxsi saxlanilmasi, bir cox endemik, nadir agac vo kol
bitkilorinin yayilmasidir. Hirkan MP-ni orazisinda asason ipak akasiya (Albizzia julibrissin),
Xazar lalayi (Gleditsia caspica), Hirkan anciri (Ficus hyrcana), Qafgaz xurmasi (Diospyros
lotus), budaqli danaya (Danae racemosa), Hirkan bigavari (Ruscus hyrcanus), Pastuxod
dassarmasigr (Hedera pastuchovii), Buasye armudu (Pyrus boissieriana), ganadmeyva
yalanqoz (Pterocarya pterocarpa), irokyarpaq qizilagac (Alnus subcordata), domiragac
(Parrotia persica), sabalidyarpaq palid (Quercus castaneifolia), volosyarpaq azatagaci
(Zelkova carpinifolia), veolos (Carpinus orientalis), sorq fistigi (Fagus orientalis) va s.
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gorunur. MP-nin entomofaunas: endem taksonlarla (ndv, cins, fasila) zongindir. Burada
Qirmiz1 kitaba daxil edilon 15-don ¢ox kopanok névlori burada qorunub saxlanir. Quslardan
gara leylok (Ciconia nigra), hirkan ariqusu (Parus hyrcanus), garatoyuq (Turdus torquata),
sigirgin (Sturnus vulgaris), ¢61 muymulu (Falco naumanni), Talis qirqovulu (Phasianus
colchicus talischensis), Tirkiistan qirgis1 (Accipiter badius), momalilardon ¢6l donuzu (Sus
scrofa), porsug (Meles meles), yenot (Procyon lotor), canavar (Canis), tiilkii (Vulpes vulpes),
bobir (Panthera pardus), xalli maral (Cervus nippon ), vasaq (Lynx), alik ciiyiir (Capreolus )
Vo s. novlar yasayir.

Vo S. olur. Suda-quruda yasayan heyvan novlorindon adi triton, daraqli triton, Suriya
sarimsaqiyli qurbagasi, Qafqaz xaclicasi, adi quru qurbagasi yayilib. Siirtinonlordan
Araliqdoniz tisbagasi, zolagl ¢ilpaqgoz (kartonkals), yovsanliq girdobasi, xarabaliq kalozi,
Eskulap sarmasantalxasi va s. novlar yayilib. Hirkan MP-nin ornitofaunasina daxil olan qara
leylok (Ciconia nigra), mozar qartali (Aquila heliaca), Talis qirqovulu (Phasianus colchicus
talischensis), Hirkan ariqusu ( Poecile hyrcanus) vo s. quslarin adlar1 Azorbaycanin Qirmizi
kitabina daxil edilib. Parkin orazisinds Qirmiz1 kitaba daxil olan novlordon Hirkan siimsasi
(llex hyrcana), Hirkan qovagi (Populus hyrcana), Lonkoran giilxatmisi (Alcea lenkoranica),
gilomeyvali gara¢ohra (Taxus baccata), Talis uzunbigi (Purpuricenus talyshensis), Talis
moxmori koponayi (Lasiommata adrastoides), gara leylok (Ciconia nigra), cirtdan qartal
(Hieraaetus pennatus), tirondaz (Hystrix indica), On Asiya bobiri (Panthera pardus
saxicolor), qonur ay1 (Ursus arctos), vasaq (Lynx lynx), zolaqh kaftar (Hyaena hyaena) vo s.
Hirkan MP-da 100-dan cox tobist vo madaniyyat abidslori var [Mustafayev, Mahmudov:
2016, s.95-110; http://eco.gov.az/az/77-milli-parklar;
http://eco.gov.az/index.php?In=az&pg=83].

Altiagac MP - 2004-cu ilds Xiz1 vo Siyazan inzibati rayonlarinin arazilorinds, Altiagac DTQ
vo ona hamsarhad olan dovlst meso fondu torpaqlarinin bazasinda yaradilib. Orazisi 11035
hektardir. Bu Parkin yaradilmasinda asas mogsad Boyuk Qafqazin conub-sorq yamaclarinin
tobii landsaftlarinin, flora vo faunasimin qorunub saxlanilmasi, barpasi, tabii komplekslarin
turizm vo istirahat (rekreasiya) tg¢iin soraitin yaradilmasit vo ohalinin ekoloji cahotdon
maariflondirilmosine xidmoatdir. Orazisinin cox hissasini mesalor ohato edir. Buradaki
mesalari amala gatiron asas agac novlarindon Qafgaz valssi (Carpinus caucasica), adi goyriis
(Fraxinus excelsior), Sorq fistig1 (Fagus orientalis), azgil (Mespilus germanica), zirinc
(Berberis vulgaris), yemisan (Crataegus pentagyna), Qafqaz palidi (Quercus), itiyarpaqlt
agcaqayindir (Aser L.). Parkin orazisindo boyurtkon (Eubatus), ozgil (Mespilus), garatikan
(Paliusrus), itburnu (Rosa) va s. kimi kol bitkilori do genis yayilib. Cavan mesalor goxluq
toskil edir. Oreofil vo petrofil ndvler ¢coxalib.

Milli Parkda mamoalilordon alik ciiyur, qonur ayi, vasaq pisik, boz canavar (Canis lupus), ¢6l
donuzu (Sus scrofa), bildir¢in (Coturnix coturnix), Amerika yenotu (Procyon lotor), boz
dovsan (Lepus europaeus), tilkii (Vulpes vulpes), mesa dalasi (Martes mastes); quslardan
bildirgin, cobanaldadan, gartal, garatoyuq (Turdus torquatus), alabaxta (Columba palumbus),
koklik (Alectoris chukar) vo basqa novlor yasayir. ©razido Azorbaycanin Qirmizi kitabina
daxil edilmis qartal novlari diggsti daha cox calb edir. Bundan basqa Qonur ay1 (Ursus arctos),
vasaq (Lynx lynx), Avropa ciiyiirii (Capreolus capreolus), saqqalli quzugoétiiran (Gypaetus barbatus),
gara ¢alagan (Milvus migrans), kaskiniyli ardic (Juniperus foetidissima), Qafgaz bonévsesi (Viola
caucasica), itikonarli siisan (lris acutiloba) vs s. vardir. MP-nin ugurlar1 golocays timidi ¢oxaldir
[Mustafayev, = Mahmudov: 2016, s.95-110;  http://eco.gov.az/az/77-milli-parklar;
http://eco.gov.-az/index.php?In=az&pg=83].

Sahdag MP - 2006-c1 ildo yaradilib. Orazisi ilkin olaraq 115895 hektar toskil edir ki, bundan
Ismayilli vo Pirqulu DTQ-lar1 21014 ha, Quba, Qusar, Ismayill;, Qobals, Oguz vo Samaxi
inzibati rayonlarmin orazilorinds olan dévlot meso torpaglart 81797 ha vo homin rayonlarin
hiidudlarindak: yuksakliklords yerloson yaylaglar iss 13084 ha sahani ohato edir.
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Sahdag MP-nin yaradilmasinda mogsad endemik vo noasli kosilmokdo olan novlor vo
transsorhad migrant heyvanlar da daxil olmagla global shamiyyatli ekosisteminin barpasi,
stabilliyinin qorunmasi va idara edilmasidir. MP-in relyefinin saquli qursaqlari burada bitki
ortiyliniin ¢ox muxtalifliyino sobab olub. Mesolor, osason iberiya, Sorq palidi (Quercus
macranthera), Qafgaz veolosi (Carpinus caucasica), Seorq fistigi (Fagus orientalis), goyriis
(Fraxinus excelsior), qaragohra (Taxus baccata), agcaqaym (Acer campestre), soyiid, yunan
gozu (Juglans regia), gilas, alma (Malus orientalis), armud, azgil (Mespilus germanica),
yemisan (Crataegus sp.), boyiirtkan (Rubus buschii), itburnu (Rosa canina), zirinc (Berberis
vulgaris) vo s.-don ibarotdir. MP-nin cox boyuk orazini ohato etmasi noticasindo burada
monotarkib, hom do garisiq mesoalor var: Goyriis (Fraxinus excelsior), Sarq palidi (Quercus
macranthera), Qafqaz valasi (Carpinus caucasica), Sarq fistig1 (Fagus orientalis), qaragéhra
(Taxus baccata), agcaqayin (Acer campestre), sdyiid, yunan qozu (Juglans regia), gilas, alma
(Malus orientalis), armud, azgil (Mespilus germanica), yemisan (Crataegus sp.) vo basqa
agaclar, domirgara, oazgil, yemisan, boytirtkan (Rubus buschii), itburnu (Rosa canina), zirinc
(Berberis vulgaris) va s. mesalar.

Sahdag MP-nin faunasi zongindir: Quslardan qirqovul (Phasianus), bildircin (Coturnix
coturnix), garatoyuq (Turdus), alabaxta (Columba palumbus), sarikéynak (), ¢obanaldadan (),
agacdolon (Picinae), momalilordan Sarqgi Qafgaz turu (Capra cylindricornis), dalo (Martes),
olik ciiyiir (Capreolus), maral (Cervidae), gqarapaca (Rupicapra rupicapra), ¢ol donuzu (Sus
scrofa), qonur ay1 (Ursus arctos), canavar (Canis), ¢caqqal (Canis aureus), tilki (Vulpes),
yenot ( Procyon), meso pisiyi (Felis silvestris silvestris), vasaq (Lynx), galincik (Mustela),
porsuq (Meles meles), dovsan (Lepus) Vo S. yayilib.
MP-da Azorbaycan Respublikasinin Qirmizi kitabina daxil edilmis névlerdon Qonur ayini
(Ursus arctos)), nocib marali (Cervus elaphus), Avropa ciiyiiriinii (Capreolus capreolus),
Qafqaz kopgarini (Rupicapra rupicapra), vasaqi (Lynx), barqud gartaln1 (Aquila chrysaetos),
imperator qartalini, Qafqaz tetrasin1 (Lyrurus mlokosiewiczi), Qafqaz ularinm1 (Tetraogallus
caucasicus) Vo b.-m1 gostormok olar. [Mustafayev, Mahmudov: 2016, 5.95-110;
http://eco.gov.az/az/77-milli-parklar; http://eco.gov.az/index.php?In=az&pg=83].

Goygol MP - 2008-ci ildo Goygol, Goranboy vo Dagkason inzibati rayonlarinin 12755 hektar
sahasinda, Goygol DTQ-nun bazasinda yaradilib. Parkin asas obyektlori Kicik Qafqazin simal
yamaclarinin subalp zonasinin bir hissasi, orta dagliq mesolori, Goygol, Maralgél vo Zoaligol
ekosistemlaridir. Goygol MP-da dag-mesos, dag-bozqir, subalp vo alp yiiksok dag-comon
qursaqlart boylik vo timumi ekosistem yaradir. Goygol Milli Parki zongin bitki Ortiiyiing
malikdir. 1100-2200 m hiindiirliiklari ohato edon dag mesalari 80-o qodar agac va kol ndviinoe
malikdir. Mesalorin asas hissasini kigik yarpaqli agaclardan sorq fistigi (Fagus orientalis),
sorq palidi (Quercus macranthera), Qafgaz valasi (Carpinus caucasica), tozagaci (Betula
pendula), adi goyriis (Fraxinus excelsior), agcaqayin (Acer campestre), coks (Tilia cordata),
iynoyarpaqli agaclardan iso garmaqgvari vo Kox sami (Pinus kochiana) toskil edir. Kol
bitkilorindon zogal, zirinc, itburnu, ozgil, adi garmosov, boyiirtken vo s. yayilmisdir. Ot
bitkilorindon Qafgaz bandvsasi (Viola caucasica), alp disosi (Poa alpina), Steven zancirotu
(Taraxacum stevenii), zonggicayi (Campanula sp.), adi ¢obanyastigi (Anthemis sp), sirimli
topal (Festuca rupicola), uzanan agbig (Nardus stricta), adi qirtic (Poa bulbosa) va s.
gostormok olar. Bu novlar an ¢ox subalp gomoanliyinds yayilmisdir. Milli parkin orazisinin
2000-5 godar hiindiirliiyii ohats etmasi, miixtalif bitki formasiyalarmin bir-birina avoz etmoasi,
orazinin Uimumi cografi movqeyi burada heyvanlar alominin do xeyli zonginliyino sorait
yaratmisdir. Goygol Milli Parkinin arazisinde mamali heyvan névlarindan nacib va ya Qafgaz
marali (Cervus elaphus), Avropa ciiyiirii (Capreolus capreolus), qonur ay1 (Ursus arctos), dag
kegisi (Capra aegagrus), porsug (Meles meles), meso pisiyi (Felis silvestris), vasaq (Lynx
lynx), dasliq dalasi (Martes foina), galincik (Mustela erminea), adi kirpi (Erinaceus concolor),
tiulkit (Vulpes vulpes), Radde qonurdisi (Sorex raddei), xirda kostobok (Talpa levantis),
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agqarin agdis (Crocidura leucodon), samur, dovsan Va s., qus novlarindan bildirgin (Coturnix
coturnix), mesa goyar¢ini (Columba oenas), adi qur-qur (Streptopelia turtur), meso ciilliitii
(Gallinago gallinago), g6l qagayisi (Chroicocephalus ridibundus), saqqalli quzugoétiiran
(Gypaetus barbatus), gara korkos (Aegypius monachus), lesyeyan agkorkos (Neophron
percnopterus), iri yapalaq (Bubo bubo), bayqus (Asio otus), fisildayan qu qusu (Cygnus olor),
qara agacdolon (Dryocopus martius), sarikoynak (Oriolus oriolus), meso turagayr (Lullula
arborea), ¢il qaratoyuq (Turdus viscivorus), Xozar ulari, korkas, koklik vo s. Vo S.
yayilmigdir.

Milli Parkin arazisinds nadir név olan Qafqaz marali (Cervus elaphus) gorunur [Mustafayev,
Mahmudov: 2016, s.95-110; http://eco.gov.az/az/77-milli-parklar;
http://eco.gov.az/index.php?In=az&pg=83].

Zagatala DTQ - 1929-cu ildo Zagatala vo Balakon inzibati rayonlarmin srazisinds, Boyiik
Qafqaz sira daglariin conub mikroyamaclarinda yaradilib. Daniz soviyyasindon 650-3646 m
hiindiirlikds yerlogir. Ovvallor orazisi 23844 hektar olub. 2008-ci ilds iso hokumatin gorari
ilo sahoasi genislondirilorok 47349 hektara catdirilib. Qorugun yaradilmasinda asas mogqsad
buradaki mesolorin ovozedilmoz torpagqoruyucu vo susaxlayici xiisusiyyotlorini saxlamag,
asagl zonada yerloson yasayls montogolorini vo okin saholorini seldon qorumaq, Boyiik
Qafgazin conub yamacinin tobii kompleksini, bitki vo heyvanat alomini miihafizo etmok
olmusdur. Qorugun orazisi mesolor, subalp vo alp ¢omonliklori vo yiiksok sal qayaliglardan
ibaratdir. Asag1 vo orta dag qursaqlart (800-2200 m. d. s. h.) fisdiq, valss vo palid mesolori ilo
ortiiliidir, yiiksoklik artdigca bunlar subalp, subalp ¢comonliklori (2400 m.), daha sonra iso alp
comonliklori (3200 m-o kimi) vo nohayast, subnival vo nival qursaqlar ilo ovaz olunurlar.
Qorugun orazisi ¢ox miirokkob vo kaskin relyefo malikdir. Burada daglar vo yiiksokliklor
dorin doralor vo dasli-qayali ¢ay sahillari ilo kosilir.

Qorugun simal hissosindo yerloson daglar sis zirvali sal qayalardan ibarotdir.
Zagatala Dovlot Tabist Qorugunun arazisi ¢ox kaskin ¢ay sobokasi ilo kasilir. Torpaq Ortiiyii
osason dag-comon, dag-¢omon-meso vo qonur mesd torpaq tiplorindon ibaratdir. Qoruqda
1000-don artiq bitki noviine tosadiif edilir. Meso amolo gotiran novlordon fisdiq ( Fagus),
palid (Quercus), valos (Carpinus), coka (Tilia), goyriis (Fraxinus), sabalid (Aesculus), qoz
(Juglans), garagohra (Taxus), garmaqvari sam (Pinus hamata) vo s. gostormak olar. Burada
32 név momali, o climlodan 4500-don ¢ox Saorqi Qafqaz tokesi, 1000 bas maral (Cervidae),
700 bas garapaca (Rupicapra rupicapra) vo 2000-o yaxin ¢61 donuzu (Sus scrofa) vardir.
Homginin qoruq arazisindo 89 név kogari vo oturaq quslar yasayir [Oliyev, Hasanov, 1993:
5.62-78; http://eco.gov.az/az/79-qoruglar].

Tiiryancay DTQ - 1958-ci ildo 12344 hektar orazido yaradilmigdir. 2003-cii ildo hokumatin
miivafiq qorar ilo orazisi iki dofo genislondirilib. Hazirda sahasi 22488 hektardir. Qoruq
Agdas, Oguz, Yevlax vo Qobolo rayonlarinin orazisindo yerlogir. Qorugun yaradilmasinda
moqsad Azorbaycanin arid meso sahoalorindon olan Bozdagin arid meso lansaft kompleksini
gorumagqdir. Orazisi gorbdon vo simal-gorbdon sorqo vo conub-sorqo dogru uzanan algaq dag
tiralordon ibaratdir. Orazi kaskin pargalanmis relyefo malikdir. Relyefin pagalanmasi burada
arid iqlim soraitindo bitki Ortiiyliniin zaif inkisafi, torpaq Ortliyiiniin iso az qalin vo az miinbitli
olmasi ilo naticolonmisdir. Quru subtropik iqlim Turyancay qorufunun orazisi {iglin
sociyyovidir. Burada yay isti, qis iso miilayim-isti kecir. Orazido yarimsohra vo bozqir bitki
formasiyalar1 yayilmisdir. Oziinomoxsus arid bitki ortiiyii vardir. Burada agac vo kol
bitkilorindon an ¢ox ardic (Juniperus) va saqqizagaci (Pistacia lentiscus), qismon do giircii
palidt (Quercus iberica), gilircii agcaqaymi (Acer ibericum), garatikan (Paliurus), sorq
doqgquzdonu (Lonicera orientalis), ki¢ik meyvali gilas, nar (Punica granatum), murdarca
(Rhamnus), saragan (Cotinus), efedra (Ephedra) vo s. inkisaf etmisdir. Qorugda momali
heyvanlardan ¢ol donuzu (Sus scrofa), gqonur ayr (Ursus arctos), porsuq (Meles meles), dalo
(Martes), tiilkii (Vulpes), dovsan (Lepus), ¢aqgqal (Canis aureus), vasaq ( Lynx) vo s. moskan
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salmuslar. Siiriinonlordon miixtalif ndv ilanlara vo kortankalolora rast golinir. Ilanlardan on gox
giirzoys (Vipera kaznakovi), sularda iso Xozor tisbagasina (Mauremys caspica) tez-tez rast
golinir.

Burada quslardan koklik (Perdix), goyar¢in (Columba), adi qur-qur (Streptopelia turtur),
agbas Asiya korkasi (Gyps fulvus ), lesyeyan gartal, qara korkas (Aegypius monachus), sor¢o
(Passer), qaratoyuq (Turdidae), z1g-z1g (Garrulus glandarius), payiz bilbili, dag
valomirqusu, boyik vo uzunquyruq ariqusu vo s. Kimi novler maskunlagmiglar. Adlar
Azorbaycanin «Qirmizi kitabi»na daxil edilmis quslardan sahino (Falco peregrinus), berkuta
(Aquila chrysaetos), ¢ol gartalina (Aquila nipalensis), hamg¢inin ayiya (Ursus) tesadiif edilir
[Oliyev, Hosonov: 1993, s.117-132; http://eco.gov.az/az/79-qoruglar].

Isigh Qaragél DTQ - 1987-ci ildo yaradilmigdir. Azorbaycan Respublikasinin Lagin rayonu
ilo Ermanistan Respublikasinin Gorus rayonu sorhadindo, Qarabag Vulkanik yaylasinin conub
hissesinda bdyiik Isight daginm (3552m) yamacinda 2650-2700 m hiindiirliikde yerlosir.
Xiisusi maraq doguran yiiksok dag gollorindon biridir. Alp landsaft kompleksino malikdir.
Orazisi 240 hektardir. Orazi iiclin qis1 quraq kecon soyuq iqlim tipi hakimdir. Burada illik
yagintinin miqdar1 700 mm-dir. Qorugun golii shato edon quru orazisi yiiksak dagliq qursagin
saciyyavi alp ¢omonliklorindon ibarotdir. Orazide ¢imli dag-comon torpaglart yayilmisdir. Bu
torpaqlar humusla zongindir. Bitki niimunslorinin azlig1 qorugun quru sahasinin kicik olmasi,
nadir vo endemik bitkilorin onun sarhadlorindon konarda qalmasi ilo slagadardir. Burada bitki
Ortiiyliniin inkisafina vo zonginliyine uzun illor qoyun siiriilorinin otarilmasi vo suvarmaya
gatirilmasi naticosindo tapdalanaraq korlanmasi xeyli monfi tosir gostormisdir. Bitki ortlyii
osason alp ¢omon bitkilorindon ibaratdir. Conub hissado {igyarpaq yoncanin (Trifolium
pratense), sorq hissads isa gavanin (Astragalus) iistiinliik toskil etdiyi ¢omonliklor inkisaf edir.
Goliin suyu orazinin hiindiirliiyii ilo slagedar bitkilorden kasib olub, burada yalniz amfibi
qirxbugumu (Chulusium amphibium) va qaymagqgicayi (Ranunculus) bitir. Qaragoliin ekoloji
soraiti vo suyunun spesifik xiisusiyyotlori burada canli alomin kasad olmasina sobob
olmusdur. Bununla bels, goliin suyunda zooplanktonlara, dibindo 1iso yaniizonloro
(Qammarus) rast golinir [Oliyev, Hosonov: 1993, s.195-197; http://eco.gov.az/az/79-
qgoruglar].

Ilisu DTQ - 1987-ci ildo 9345 hektar orazido yaradilmisdir. Boyikk Qafgazin conub
yamacinda (Qax rayonu), Zaqatala vo Ismayilli qoruqlarmin arasinda, 700-2100 m
hiindiirliikds yerlosir. 2003-cii ildo Azorbaycan Respublikasi Nazirlor Kabinetinin Qarart ilo
gorugun orazisi genislon-dirilorok, 17381,6 hektara catdirrilib. Qorugun toskilindo mogsoad
tobii kompleksi daha yaxsi qorumaq vo barpa etmok, nadir vo mohv olmaq tohliikosi
qarsisinda galan bitki vo heyvanlar1 qorumaq, onlarin saymi artirmaq, mesolorin ovvalki
voziyyetini barpa etmok, torpaqlarin eroziyaya ugramasmin vo sel hadisalorinin qarsisini
almagqdir. Qorugun ad1 Qax rayonundaki Ilisu kondinin adindan gétiiriiliib. Qorugun orazi Bas
Qafqaz daglarmin dik yamacli, ¢ay daralori vasitosilo intensiv parcalanmis sahoslori iiciin
saciyyovi relyefo malikdir. Burada qis1 quraq kegon soyuq iqlim vo yagmtilar1 toxminon
borabar paylanan miilayim - isti iglim tiplori hakimdir. Ilisu qorugunun orazisinde dag-gomon,
dag-comon-meso, qonur dag meso, cliriintiilii-karbonatli dag-meso vo gohvoyi dag-meso
torpaqglar1 yayillmigdir.

[lisu gqorugunda dorman, endemik, nadir vo nosli kosilmak tohliikasi altinda olan bitki ndvlari
coxdur. Orazido Sorq fistig1 (Fagus orientalis), Qafgaz velasi (Carpinus caucasica), Serq
palidi (Quercus macranthera), Litvinov tozagaci, Trautvetter agcaqayini, qusarmudu, itburnu
(Rosa), boyiirtkon (Eubatus),  ozgil (Mespilus), dovsanalmasi (Cotoneaster), topulga
(Crenata), yabanmi gilas (Prunus avium), zogal (Cornus), moruq (Rubus) va s. bitkilor
yayilmigdir. Qoruq orazisindoki bitkilordon garagéhra (Taxus) vo Radde agcaqayminin (Acer
raddei) adlar1 Qirmizi kitaba daxil edilmisdir.

WWW.iensci.org 132 Umaru Musa Y ar'adua University, Nigeria


http://eco.gov.az/az/79-qoruqlar
http://eco.gov.az/az/79-qoruqlar
http://eco.gov.az/az/79-qoruqlar

SEPTEMBER INTERNATIONAL CONFERENCE ON CHEMICAL AND BIOLOGICAL SCIENCES

20-21,2022

Burada homg¢inin 5 dostoys aid olan 35 név momoali yasayir. Bunlar dirnaqglilardan - nacib
maral (Cervus elaphus), cliyiir (Capreolus), kopger (Rupicapra rupicapra), toka, ¢6l donuzu
(Sus scrofa), yirticilardan - qonur ayr (Ursus arctos), canavar (Canis), tiilkii (Vulpes), das
dalasi (Martes foina), mesos dalasi, galincik (Mustela), porsug (Meles meles), yenot (Procyon),
meso pisiyi (Felis silvestris silvestris), vasaq (Lynx), gomiricilordon — dovsan (Lepus),
stileysinlar (Gliridae), siganlar (Muridae), sincablar (Sciurus) vs s., ciliciiyeyanlordon — agdis,
qonurdis, kirpilor (Erinaceinae)), nalburunlar (Rhinolophidae) vs s. ibaratdir.

Qoruq orazisindo quslarin 11 dostoys aid olan 90-a godor novii yayilmisdir. Onlarin 60 névo
qadori sor¢okimilors aiddir. ©razids homginin siiriinanlorin 12 ndvii yasayir. Onlarin 7 név
kartankoalalora, 3 novii talxalars, 1 névil ilanlara, 1 novii ise koramallara aiddir.

Qorugdaki ¢aylarda baliglardan ¢ay forel (Salmo trutta fario) yasayir. Digor baliglardan Sorq
qisoveusu, Kiir sirbiti (Barbus lacerta) vo Kiir xramulyas1 (Capoeta capoeta) yalniz asagi
sorhaddindoki hissosndo maskunlagsmisdir. Burada suda-quruda yasayanlardan yalniz 5 nov
qurbaga yayilmisdir

[Oliyev, Hasonov: 1993, s.78-84; http://eco.gov.az/az/79-qoruglar].

Lagin DTY - 1961-ci ildo Lag¢in rayonunun orazisinde yaradilmisdir. Yasaqligin
yaradilmasinda mogsad buradaki momolilori vo quslart qoruyub artirmaqdir. 9razisi 20000
hektardir.

Orazi osason valas (Carpinus), coko (Tilia), agcagaym (Acer), palid (Quercus) cinsli
mesolordon ibarstdir. Burada bir sira heyvanlarin da moskunlagmasi {igiin olverisli sorait
vardir. Yasaqliqda Bezoar kegisi (Capra aecgagrus), Avropa ciiyiirii (Capreolus capreolus), ¢ol
donuzu (Sus scrofa), boz dovsan (Lepus europaeus), boz canavar (Canis lupus), adi porsuq
(Meles meles), mesa dolasi (Martes martes), qonur ay1 (Ursus arctos) va s. momalilora, adi ¢il
koklik (Perdix perdix), Qafqaz tetrast (Lyrurus mlokosiewiczi) adi bildir¢in (Coturnix
coturnix), alabaxta (Columba palumbus) kimi quslara rast galinir [http://eco.gov.az/az/80-
yasagliglar].

Korcay DTY - 1961-ci ildo Xanlar vo Goranboy rayonlarinin orazisindo yaradilmisdir.
Yaradilmasinin asas mogsadi Bozdagin tobii landsaftinin, nadir vo nasli kasilmok tohliikasi
qarsisinda olan heyvan novlorinin qorunub saxlanilmasidir. Yasaqligin timumi sahasi 15.000
hektardir.

Orazinin cografi relyefi diizonlik, topolik vo alcaq dagliq (Bozdag) sahslorindon ibarstdir
Orazinin tobii landsafti ¢oxillik kserofil ot vo yovsanli-efemerli vo yovsanli-sorangali bitki
formasiyalarindan ibaratdir. Korgay vadisinda seyrok yulgun kollar1, qargi vo gamisdan ibarat
bitki qruplagsmalari, Kiir ¢ay1 boyu isa tuqay tipli mesolor yayilmisdir. Burada momalilorden
ceyran (Gazella subgutturosa), boz dovsan (Lepus europaeus), adi tiilkii (Vulpes vulpes), adi
caqqal (Canis aureus), boz canavar (Canis lupus), quslardan adi ¢il koklik (Perdix perdix), adi
turac (Francolinus francolinus) va s. vardir [http://eco.gov.az/az/80-yasaqgliglar].

Qusar DTY - 1964-cii ildo Qusar rayonunda yaradilmisdir. Yasaqligin yaradilmasinda baslica
moqsad buradaki bir sira ov shomiyyatli moamali heyvanlar1 vo quslar1 qoruyub saxlamaqdir.
Orazisi 15000 hektardir. Meso sahasindo fistiq (Fagus), volas (Carpinus), palid (Quercus)
cinslorino aid olan agaclar yayilmisdir. Kol bitkilorindon yemisan (Crataegus), zogal
(Cornus), armud (Pyrus), alga (Prunus), alma (Malus), itburnu (Rosa), boyiirtkon (Rubus),
garatikana (Paliurus spina-christi) tesadiif edilir. Yasaqliqda ¢61 donuzu (Sus scrofa), ciiyiir
(Capreolus capreolus), canavar (Canis lupus), meso pisiyi (Felis silvestris), qamis pisiyi
(Felis chaus), ¢aqqal (Canis aureus), Amerika yenotu (Procyon lotor), boz dovsan (Lepus
europaeus) kimi momolilor, adi turac (Francolinus francolinus), adi ¢il koklik (Perdix
perdix), adi bildir¢in (Coturnix coturnix), ¢6l1 géyar¢ini (Columba livia), yasilbas 6rdok (Anas
platyrhynchos), fit¢i 6rdok (Anas crecca) kimi quslar yayilmisdir [http://eco.gov.az/az/80-
yasagqliglar].
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Ismayilli DTY - 1969-cu ildo yaradilmisdir. Yasaqliq osason Ismayilli, gismon do Qabolo
rayonlarinin orazisindo yerlosir. ©vval orazisi 34400 hektar olmus, miivafiq dovlot qorari
osasinda 23437,85 hektara qodor azaldilmisdir. Yasaqligin yaradilmasinda osas mogsad
burada moskunlagmis heyvanlarin qorunmasi vo saylarinin artirilmasidir. Orazinin bitki
ortiiyli alp vo subalp dag-comon vo meso bitkilorindon ibaratdir. Meso ilo ortiilii saholor asason
valas (Carpinus), fistiq (Fagus) vo palid (Quercus) cinsli agaclardan ibaratdir. Yasaqligin
orazisindo heyvanlar alomi hom ndv, hom do say etibarilo ¢ox zongindir. Burada quslardan adi
¢il koklik (Perdix perdix), adi bildir¢in (Coturnix coturnix), adi turac (Francolinus
francolinus), alabaxta (Columba palumbus), Qafqaz ulart (Tetraogallus caucasicus),
momolilordon boz canavar (Canis lupus), adi ¢aqqal (Canis aurcus), vasaq (Lynx lynx), mesa
pisiyi (Felis silvestris), Amerika yenotu (Procyon lotor), meso doalasi (Martes martes), boz
dovsan (Lepus europaeus) maskunlasmisdir [http://eco.gov.az/az/80-yasaqliglar].

Zuvand DTY - 1969-cu ilds Lerik vo Yardimli rayonlari orazisindos yaradilmigdir. Yasaqligin
yaradilmasinda osas moqsad dag-bozqir landsaftinin bioloji miixtslifliyinin qorunmasidir.
Sahosi 15 000 hektardir. Zuvand zonasinda doniz soviyyasindon 1400-2000 m yiiksoklikda,
osasan, dag kserofit vo bozqir, ¢goman-bozqir bitkilori yayilmisdir. Dovlot Tobist Yasaqligin
orazisindo dovsanalmasi (Cotoneaster sp.), yemisan (Crataegus sp.), pallas
murdargasi (Rhamnus pal-lasi), itburnu (Rosa sp.) kimi kol bitkilorins rast galinir.

Ot bitkilorindon orazido qizilt govon (Astragalus aureus), aciliq (Ephedra
sp.), yovsan (Artemisia sp.), kaklikotu (Thymus sp.), agbig (Nardus
sp,), maryomnoxudu (Teucrium sp.), sigwrquyrugu (Verbascum sp.), boymadoran (Achillea
sp.), siyav (Stipa sp.) daha ¢ox yayilmigdir.

Burada quslardan osason adi ¢il koklik (Perdix perdix), xinali koklik (Alectoris chukar),
gartal (Aquilasp.) vo qirgt novleri (Accipiter sp.); momoalilordon Bezoar kegisi (Capra
aegagrus), zolaql kaftar (Hyaena hyaena), ¢6l donuzu (Sus scrofa), boz dovsan (Lepus
europaeus), boz canavar (Canis lupus), adi tiilkii (Vulpes vulpes) va s. heyvanlar yayilmisdir
[http://eco.gov.az/az/80-yasagliglar].

Qubadli DTY - 1969-cu ildo Qubadli vo Lagin rayonlarinin orazisinds yaradilmigdir. Qubadli
rayonunun simal vo Lacin rayonunun conub hissasinde dag-bozqir sahalorini ohats edir. Bu
yasaqhigin yaradilmasinda moqgsed homin orazilorin heyvanlar alomini, xiisusilo burada
moaskunlasmis momoli heyvan névlorini (ciiyiir - Capreolus, ¢6l donuzu - Sus scrofa) va
quslar1 (qirqovul - Phasianus) qorumaqdir. Sahasi 20 000 hektardir. Orazids palid (Quercus),
valas (Carpinus), ardic (Juniperus), yemisan (Crataegus), itburnu (Rosa), boyiirtkon (Rubus)
cinsloring aid agac vo kollardan ibarat seyrok mesoliklor vo kolluglar vardir.

Orazinin ekoloji amillori burada heyvanlarin normal moskunlasmasina tam sorait yaratmisdir.
Orazido ¢ol donuzu (Sus scrofa), qonur ay1 (Ursus arctos), boz canavar (Canis lupus), adi
caqqal (Canis aureus), adi tiilkii (Vulpes vulpes), Avropa ciiyiirii (Capreolus capreolus), boz
dovsan (Lepus europaeus), adi porsug (Meles meles), adi ¢il koklik (Perdix perdix), adi
qirqovul (Phasianus colchicus), adi turac (Francolinus francolinus), adi bildir¢in (Coturnix
coturnix) yayilmisdir [http://eco.gov.az/az/80-yasaqliglar].

Ordubad DTY - 1969-cu ildo Nax¢ivan Muxtar Respublikasinin Ordubad rayonu orazisindo
yaradilmisdir. Azorbaycan Respublikasi Prezidentinin 2003-cii il 16 iyun tarixli Seroncami
ilo Ordubad rayonunun inzibati arazisinin 12131 hektar sahasi Milli Park elan edilmisdir. Hal-
hazirda yasaqligin orazisi 27869 hektardir. Yasaqliq Zongozur daglarmin conub-qorb
yamacinda yerlasir 1000-3900 m hiindiirliiklori ohato edir

Yasaqhigin yaradilmasinda mogsad orazidoki nadir vo qiymotli heyvanlari qoruyub
artirmaqdir.

Orazido Bezoar kegisi (Capra aegagrus), Qafqaz kopgori (Rupicapra rupicapra), dasliq dolosi
(Martes foina), boz canavar (Canis lupus), adi ¢aqgal (Canis aureus), adi tilki (Vulpes
vulpes) vo s. momali heyvan ndvlarine, adi turac (Francolinus francolinus), adi qirqovul
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(Phasianus colchicus), adi ¢il koklik (Perdix perdix), adi bildirgin (Coturnix coturnix),
alabaxta (Columba palumbus) va s. qus novlarins rast galinir. Bitki 6rtiiyii subnival qaya, alp,
subalp vo bozqirlag-mis ¢omonli, dag kserofit bitkilordon ibaratdir [http://eco.gov.az/az/80-
yasagqliglar].

Dasalt DTY - 1981-ci ilds Susa sohorinin otrafinda yaradilmisdir. Sahasi 450 hektardir. Susa
sohori vo Susa rayonu Qarabagin, Azorbaycanin on sofali vo fiisunkar tobistli, zongin tarixi
abidali sahalorindon biridir. Onlarin qorunmasinin, etalon orazi kimi saxlanil-asinin tabist vo
tarixi baximdan miihiim oshamiyyati vardir. Yasaqligin orazisi zongin mess, kol vo ot
bitkilorinin tobii muzeyidir.

Burada palid (Quercus), valas (Carpinus), agcaqayin (Acer), coks (Tilia), goyriis (Fraxinus),
yemisan (Crataegus), itburnu (Rosa), zogal (Cornus), azgil (Mespilus), alma (Malus), armud
(Pyrus), alga (Prunus) va s. agac va kol bitkilori inkisaf edir. Orazi endemik vo nadir
bitkilarlo, homginin dorman oshoamiyyatli bitkilorle zongindir.

Burada Avropa ciiyiirii (Capreolus capreolus), ¢ol donuzu (Sus scrofa), dasliq dolasi (Martes
foina), boz dovsan (Lepus europaeus), boz canavar (Canis lupus), adi ¢aqqal (Canis aureus)
vo miixtalif qus noévlori maskunlasmisdir [http://eco.gov.az/az/80-yasaqgliglar].

Quzilca DTY - 1984-cii ildo Godoboy Meso Tosorriifatinin Qizilca mesogiliyi sahosindo
yaradilmigdir. Yasaqligin yaradilmasinda asas moagsad orazinin tobiot kompleksini, xiisusilo
mohv olmaq tohliikasinds olan heyvanlar vo bitki niimunslorini qorumaqdir. Sahasi 5135
hektardir.

Orazido meso vo dag-bozqir bitkilori inkisaf etmisdir. Burada mesoni omolo gotiron osas agac
cinslori palid (Quercus), fistiq (Fagus) va valasdir (Carpinus). Homginin agcaqayin (Acer),
goyriis (Oleeae), dorman bitkilari vo endemik bitkilor yayilib.

Yasaqliqda ciiyiir (Capreolus capreolus), qonur ay1 (Ursus arctos), ¢ol donuzu (Sus scrofa),
dovsan (Lepus) kimi momali heyvanlar vo miixtalif quslar qorunur [http://eco.gov.az/az/80-
yasagliglar].

Safari Parki — Azorbaycan Respublikasi Prezidentinin 6 dekabr 2016-c1 il tarixli Soroncami
ilo tosdiq edilon “Azorbaycanda ixtisaslagmig turizm sonayesinin inkisafina dair Strateji Yol
Xaritasi”’na asason, Samaxi1 rayonunun Pirqulu dag-meso sahasinds timumi arazisi 1200 hektar
olan parkin 830 hektarliq hissosi beynolxalq standartlara uygun ¢oparlonib vo burada vohsi
heyvanlar ti¢iin ekoloji qoruq - Samax1 Safari Parki yaradilib. Parkin yaradilmasinda magsad
insanlarin tobioto hormatlo yanagsmasini stimullagdirmaqdir. Qeyd etmok lazimdir ki, Latviya,
Polsa, Slovakiya, Cexiya vo Macaristan tosarriifatlarindan nacib maral (Cervus elaphus), xalli
maral (Cervus nipon), Altay marali, muflon (Ovis musimon), alkapa (Vicugna pacos), lama
(Lama glama) va zubr (Bison bonasus) kimi genetik giymatli heyvanlar - gotirilorok xiisusi
miihafizo olunan araziys buraxilib. Seleksiya vo baytarliq tadbirlori naticesinds onlarin say1 2-
3 il arzinds iki dofoys yaxin artib. Belo ki, istifadoys verildiyi vaxt parkda 790 bas heyvan -
nocib maral, lan vo muflon kimi genetik qiymotli heyvanlar var idi. Goriilon seleksiya vo
baytarliq todbirlori naticasinds bu heyvanlarin sayr hazirda 1000 basdan ¢oxdur
[https://azvision.az/news/159456/samaxi-safari-parkina-ekskursiya-foto.html
https://azertag.az/ru/xeber/Edinstvennyi_na_Kavkaze safari_park_raspahnul_dveri_pered_po
setitelyami___ Reportazh_iz_SHamahi-1899558].

Qeyd etmok lazimdir ki, safari turizmi Afrikada yaranib. “Safari” sozii Tanzaniyalilarin
dilindon gotiiriiliib - soyahot etmok, yolguluq, gozinti monasini verir. Bu clir turlar Afrikanin
bir sira dlkalorinde Qarbi Avropadan vo Amerikadan golon imkanli turistlorin maraqlarinm
yerli vohsi fauna niimunalorino calb etmok mogsadilo hoyata kegirilib.

Ekoloji parkin daxili infrastrukturunun yaradilmasi istigamatinds do miihiim islor goriiliib. 36
kilometr uzunlugunda enli yol insa edilib. Heyvanlar ii¢lin cox sayda tobii daldalanacaqlar
diizoldilib. Maral, lan vo muflonlar1 konar tosirlordon vo yoluxucu xostoliklordon qorumaq
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iiclin beynolxalq standartlara uygun domir-beton dayaqlara horiilmiis 52 kilometr
uzunlugunda ¢opar ¢akilib. Parkin orazisinds inzibati bina vo qonaq evi tikilib.
Bu giin safari turizmi ovguluq va ya fotoovguluq, baliq tutmaq, agiq mokanda tobii halda
heyvanlari miisahido etmok mogsadilo toskil olunan turizm ndévii kimi moshurdur. ©nonovi
safarilor heyvanlari nosli kosilmok tohliikesi ilo {iz-iizo qoydugu {igiin son dovrlordo
togkilatcilar ov mogsoadli turlardan imtina edorok sirf fotosafariloro istigamatloniblor.
Fotosafarilori “sakit ov” da adlandirirlar [https://president.az/az/articles/view-/29768].
Azorbaycanda fotosafari turlarinin hoyata kecirilmosi ti¢lin genis imkanlar vardir.
Tovsiyyo.

- Zaqatala, Goygol, Qizilagac, vo Hirkan DTQ-lariun Biosfer DTQ-na ¢evrilmasini faydali
hesab edirik.
- 30 il arzinds ermonilar torsfindon isgal altinda galan Cobrayil vo Kolbacar rayonlarinin
orazilorinds, avvallor bu bolgalords nozards tutulms xiisusi rejimli qoruq orazilorinin tokilini
vacib sayiriq [Azerbaycan Respublikasinda otraf miihitin vo tobisti miihafizo foaliyyatinin
vaziyyatina dair Dévlat Moaruzasi, 1993: 5.93; ©liyev, Hosonov, 1993: s.31].

- Vohsi heyvanlar iigiin “Safari Parki” tipli ekoloji qoruqlarin digar bolgalorin dagliq
arazilorinds do yaradilmas1 magsadouygun olardi.

Sonug.

Dagliq vo dagatayi arazilords yaradilmis qorunan orazilords biomiixtalifliyin saxlanmasi ti¢iin
genis imkanlar vardir. Qoruq vo yasaqliglarda, milli parklarda ham yerli, hom do oraziys
introduksiya edilmis novlor dag ekosistemindos tobii birliklor soklindo yasayirlar. Onlarin
miihafizosi miivafiq dovlot qurumlar torafinds tomin olunur va qoruna bilmalari ti¢iin zaruri
todbirlor hoyata kegirilir. Belo soraitdo ham elmi tadqigatlarin, hom do ekoloji maarifegilik
islorinin aparilmasi, ekoturizmin inkisaf etdirilmoasidag ti¢iin genis imkanlar vardir.

Olkomizin miixtolif gusolorindo xiisusi miihafizo olunan tobiot orazilori - milli parklar,
goruglar xarici turistlorin bels turlara calb edilmasindo miihiim rol oynaya bilor. Orazisinin
boyiiklityling, eloco do heyvanlarinin név saymnin ¢ox olmasina gora nainki Azarbaycanda,
imumiyyatlo, Qafqazda yegans olan Samaxi Safari Parki da belo mokanlardandir.

Xazar donizinin yaximligi, tobiatin rangarangliyi Hirkan MP orazisinds ekoturizmin inkisafi vo
otraf muhitin 6yranilmasi ucun alverisli gorait yaradir.

Beloliklo, Azorbaycan Respublikasinda ekoloji problemlarin hallina yonsldilmis strateji vo
tak-tiki todbirlor biomiixtalifliyin saxlanmasi vo qorunmasi islarinin beynalxalq standartlara
catdirilmasi yoniinde miithiim addimdir.
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Prezident ITham Oliyev va birinci xamim Mehriban Oliyeva Samaxi Safari Parkinda olublar.
(https://president.az/az/articles/view/29768)

Samaxi1 Safari Parkina ekskursiya - FOTO
(https://azvision.az/news/159456/samaxi-safari-parkina-ekskursiya-foto.html)

Tioproeny P. Eouncmeennviii na Kaekase cagapu-napx pacnaxuyn o0eepu nepeo

nocemumenamu — Penopmaosic uz [lamaxu https://azertag.az/ru/xeber/Edinstvennyi_-
na_Kavkaze safari_park_raspahnul_dveri_pered_posetitelyami___ Reportazh_iz_SHamahi-
1899558

http://eco.gov.az/az/77-milli-parklar
http://eco.gov.az/az/79-qoruglar
http://eco.gov.az/az/80-yasaqliglar
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OZET

Bu ¢alismada; bir kdpegin prepisyum enfeksiyonundan izole edilen patojen etkenlerin teshisi,
molekiiler karakterizasyonu ve etkin bir tedavi protokoliiniin uygulanmasi amaglandi.
Samoyed 1rki 8 aylik bir erkek kopek, prepisyum cevresinde kirli bir goriiniim ve penisten
geldigi diisiiniilen kotii kokulu, koyu renkli, kivamli bir akinti sikayetiyle Firat Universitesi
Veteriner Fakiiltesi Dolerme ve Suni Tohumlama Anabilim Dali’na getirildi. Anamnezde
akintinin yaklasik olarak 1 ay o6nce basladigi, miktariin giderek arttig1 ve genital bolgeden
rahatsiz edici bir kokunun yayildigi 6grenildi. Hayvan sahibi, kopegini damizlik olarak
yetistirdigini ve disisi ile giftlestirmek istedigini ancak dol tutmadigmi belirtti. Urogenital
bolge muayenesinde testislerin skrotum igerisindeki pozisyonlarinin, biyiikliiklerinin ve
skrotal ¢apin normal goriiniimde oldugu belirlendi. Skrotal deri tizerinde herhangi bir lezyona
rastlanmadi. Anamnez sonrasi, prepisyumdan steril bir swap yardimiyla alinan 6rnek, aseptik
sartlarda Mikrobiyoloji Anabilim Dali’na gonderildi. Bakteri izolasyonu i¢in %5 defibrine
koyun Kanli agar ve MacConkey agar yiizeyine ekim yapildi ve 37 °C de aerobik ortamda 48
saat inkubasyona birakildi. Mantar izolasyonu igin ise; Saboraud Dekstroz Agara ekim
yapilarak 25 °C de 5-7 giin inkubasyona birakildi. Kanli agar ve MacConkey agarda tireme
olmazken, Saboraud Dekstroz Agarda Penicillium spp. izole edildi. Mantar tedavisine
baslandi. (Oral yolla giinlik 200 mg dozda olacak sekilde Flukonazol, topikal olarak
Ketokonazol, ayrica Hindistan cevizi yagi). Tedavi sonrasi hayvanin sikayetlerinin hafifledigi
ancak tamamen gegmedigi belirtildi. Prepisyumdan tekrar 6rnek alinarak Mycoplasma spp ve
Staphylococcus epidermidis izolasyonu gerceklestirildi. Izolatlara DNA ekstraksiyonu
yapilarak molekiiler amacli 16s RNA cins-spesifik primerleri ile PCR analizi yapildi. PCR
tirtinleri sekans analizi ile konfirme edildi. Bunun tizerine Mycoplasma spp. ve S. epidermidis
icin antibiyotik tedavisine baglandi. Kontrole geldiginde akintinin kesildigi, prepisyumdaki
kirli goriintiiniin ortadan kalktig1 ve hayvanin g¢iftleserek saglikli yavru sahibi oldugu goriildii.
Bu, tilkemizde tireme hastaligi olan bir kopekte Penicillium spp, Mycoplasma spp ve S
epidermidis'in birlikte izole edilerek tedavi edildigi ilk olgu sunumudur.

Anahtar Kelimeler: Mycoplasma spp, S. epidermidis, Képek, PCR, Prepisyum

ABSTRACT

In this study; it was aimed to diagnose, molecular characterization and application of an
effective treatment protocol of pathogenic agents isolated from a dog's preputium infection.
An 8-month-old Samoyed male dog was came to Firat University, Faculty of Veterinary
Medicine, Department of Reproduction and Artificial Insemination with a dirty appearance
around the preputium and a foul-smelling, dark-colored, viscous discharge thought to come
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from the penis. In the anamnesis, it was learned that the discharge started approximately 1
month ago, its amount gradually increased and an unpleasant odor spread from the genital
area. The owner said he wanted to mate his dog but it was not fertilized. In the urogenital
region examination, it was determined that the position of the testicles in the scrotum, their
size and scrotal diameter were normal. No lesions were found on the scrotal skin. After
anamnesis, the swab taken from the preputium was sent to the Microbiology Department for
bacteriological analysis under aseptic conditions. Swap sample was directly inoculated on
blood agar plates containing 5.0% sterile defibrinated sheep blood and incubated at 37.5 °C
for 24-48 hours under aerobic conditions. Fungi were isolated on Sabouraud dextrose agar
incubated at 25 °C for 5-7 days. While there was no growth on Blood agar and MacConkey
agar, Penicillium spp was isolated on Saboraud Dextrose Agar. Fungus treatment was started.
(Orally 200 mg daily dose of Fluconazole, topically Ketoconazole, also coconut oil). After the
treatment, the animal's complaints did not completely disappear. Mycoplasma spp and
Staphylococcus epidermidis isolation were performed by taking samples from the preputium
again. DNA extraction was performed on the isolates and PCR analysis was performed with
molecular 16sRNA genus-specific primers. PCR products were confirmed by sequence
analysis. Following this, antibiotic treatment was started for Mycoplasma spp and S.
epidermidis. When it came to the control, it was seen that the flow stopped, the dirty
appearance in the preputium disappeared and the animal mated and had healthy offspring.
This is the first case report in our country in which Penicillium spp, Mycoplasma spp and S.
epidermidis were isolated and treated together in a dog with reproductive disease.

Keywords: Mycoplasma spp, S.epidermidis, Dog, PCR, Preputium
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ABSTRACT

Diabetes mellitus (DM) is a chronic metabolic disease characterized by inappropriate
increased levels of glucose in blood. It has become a serious cause of public health issue
worldwide. The prevalence of this disease has increased at an astounding rate. For individuals
having type 2 diabetes mellitus a number of new therapeutic approaches have been
introduced. For instance; anti-diabetic agents, pancreatic implants, gene therapies and so on so
far. The modern world is looking forward for novel therapies to treat type 2 diabetes. One of
the latest discoveries regarding anti-diabetic drugs has been discussed briefly in this review
study which is Glucagon like peptide 1 receptor agonist (GLP-1 RA) that has been proven
significant in patients having T2DM. GLP-1 RA act on incretin hormone which facilitates
glucose regulation by stimulating insulin secretion in a glucose dependent manner while
suppressing glucagon secretion. By comparing it with other antidiabetic agents
correspondingly it has been observed that it does not show weight gain, complete occupancy
of beta-cell function and hyperglycemia as the most common anti diabetic agents produce.
Other than there convincing significance these agents are more expensive comparative to
other anti diabetic medications, like sulfonylureas (SFUs), metformin, and TZDs. But its
Once-weekly formulations may also improve patient adherence and patient compliance. GLP-
1 RA show lesser side effects like nausea, vomiting, and diarrhea. The reason behind this
study is to highlight the metabolic, glycemic, possible weight modification effects and safety
of GLP-1 receptor activator (GLP-1 RA) on glycemic management as well as on numerous
metabolic parameters for this purpose we went through different available authentic
researches and collected data.

KEYWORDS: Comparison, Diabetes mellitus, GLP AGONIST, Hyperglycemia,
Therapeutic approach
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ABSTRACT

INTRODUCTION

Herbal medicine popularly known as phytomedicine, originally prepared using different plant
components with reported activities. Generally, a societal myth is where people believe that
products labeled "natural™ are always safe and good for them; while is not necessarily true.
The main objective of this research article is to evaluate general population’s attitude and
perception regarding herbal medicines and to discover the limit of utilization to underline the
major factors affecting the usage of herbal medicines.

METHODOLOGY:

The opted methodology is cross-sectional survey based study, conducted on general
population of residents of Karachi, the designed guestionnaire limits the age (18-36), locality
and the education criteria. According to Z-Test statistical analysis the sample size was
randomly selected at 95% confidence intervals. The designed questionnaire is divided in three
appendices for the evaluation of attitude of individuals towards herbal medicines, their
general perception and their preference of herbal medicines over any other treatment
approaches. Using different statistical tools, the results were identified.

RESULT:

The evaluated results suggest that 68.6% prefer allopathic treatment over herbal treatment as
they give fast recovery, while 76.7% individual consider if herbal treatment re concomitantly
given with allopathic treatment they have observed better results with better safety profile and
have experienced lesser adverse effects.

CONCLUSION:

The results showed that general population depending upon different criteria have very mixed
attitude and perception regarding use of herbal medicines, and consider that herbal treatment
are comparatively safer than allopathic treatment but prefer allopathic treatment over herbal
treatment because faster recovery.

Keywords: Herbal medicines, phytomedicines, conventional treatment.
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ABSTRACT

Introduction: Riboflavin is a water-soluble vitamin produced by all plants and most
microorganisms and has a significant impact on human health. Vitamin B2 is a basic
micronutrient that performs numerous physiological functions in the human body and its
deficiency leads to a variety of health disorders. Lactic acid bacteria (LAB) are an important
group of microorganisms used in the food industry that provide health benefits. They are also
considered safe as they have been used for many years as starter cultures in the production of
fermented foods. Some of the LAB strains are known to produce riboflavin. In this study, two
different isolates from a group of lactic acid bacteria Lactococcus lactis MH3 and
Pediococcus acidilactici MH10 strains riboflavin production levels were investigated.
Material Method: The presence of the ribC gene in the Lactococcus lactis MH3 strain and
the presence of the ribB and ribG genes, which are required for riboflavin synthesis, in all
isolates were first examined by the PCR method using specific primers. Supernatants of
strains grown for 24 hours at 37°C in riboflavin assay medium (Difco, France) were used for
riboflavin isolation. After verifying the presence of the gene regions, the riboflavin production
levels of the strains were determined by HPLC by using Zorbax XDB C18 column (250 mm x
4.6 mm i.d., S5pm).

Results and Discussion: It was found that Pediococcus acidilactici MH10 had a riboflavin
production capacity of 0.11 ng/ul and strain Lactococcus lactis MH3 of 0.22ng/ul. Thus, the
strains used in the study were found to have vitamin B2 production capacity. It was
determined that the strains showed weak riboflavin production ability. This production
amount can be improved by using both metabolic and genetic engineering methods.
Keywords: Riboflavin, Lactic acid bacteria, Pediococcus acidilactici, Lactococcus lactis
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ABSTRACT

The field of dermatology is part of the Medical Sciences and is integrated into the University
part of training and research of the medical and pharmaceutical students of different levels
and specialities.

For the students of the faculty of medicine there is within our University a special department
dedicated to dermatology integrated within the university clinic which serves a wide
population from the city of Timisoara but also from the western part of Romania. Also the
students of the faculty of dental medicine have the study of dermatology during one semester
in their curricula. The third faculty within the Timisoara University of Medicine and
Pharmacy, respectively the Pharmacy faculty has a special discipline dedicated to
Dermatopharmacy and Cosmetology.

The aim of our study was to research elaborate and implement effective methods of study and
collaboration between the three different faculties of our University. As method of study we
requested the collaboration of students from the Batchelor and Master study levels, as well as
from those enrolled in various forms of postgraduate studies (residency, postgraduate course,
doctorate, postdoctoral research). As a study method we used online guestionnaires but also
physical ones when needed.

The results showed the need to apply a collaborative interdisciplinary integrated study so that
all participants obtain maximum results in their study or research activity. additionally, the
participation of the IT department was requested in order to create an online interface or even
a mobile application, so that all students can use both for entering data and for obtaining
valuable information in this field.

Keywords: dermatology, dermatopharmacy, cosmetology
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MALARIAL PARASITE INFECTION AND GENOTYPE RELATIONSHIP AMONG
PATIENT ATTENDING FEDERAL MEDICAL CENTRE KATSINA
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ABSTRACT

There are increased evidences about the relationship between malaria prevalence and
genotype, even though the range of such relation is yet to be understood. Malaria parasite
infection and genotype of patients attending Federal Medical Centre (FMC) Katsina were
investigated. Using blood samples Infection status and genotype were screened using standard
techniques. Their demographic characteristics were determined using questionnaires. Chi-
square test was used to determine the degree of relationship between malarial parasite
infection and genotype. Out of 400 consented patients examined, 193 patients (48.3%)
were affected by malaria at varying degree of parasitemia.

According to the gender, the prevalence of malaria was found to be (48.3%) among
female respondents compared to their male counterparts with 48.1% (P>0.05). The results
further showed that the subjects with normal genotypes are significantly more infected
compared to those with S gene. The occurrence of malarial infection among the participants
with normal (AA) genotype is comparatively higher (53.8%) compared to the carrier (AS)
participants with 41.7% and those with sickle cell disease (SS) having the least with 33.3%.
Conclusively people with AS and SS genotype have more genetic advantage toward
resistance to Malarial parasite infection. However, more scientific reasons require further
elucidation.

Keywords- Malarial Parasite, parasitemia, Genotype, Blood, Patients, Genes, Genetics
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ABSTRACT

In the present time both males and females are equally sensitive about their skin. Wrinkles,
sun burn, itching, black heads, white heads and uneven tone of the skin are the collective
issues related to skin. Extensive use of antibiotics for skin diseases is restricted due to the
development of worse antibiotic resistance. Natural components such as fruits, herbs,
minerals, leaves, rose water and flowers are now becoming part of skin care and treatment
products. Skin care and treatment products are now becoming more advanced, with herbal
ingredients to kill infectious microbes and prevent from skin diseases. Plants contain active
ingredients crucial to uphold skin health. Skin products with herbal ingredients are nowadays
evolving as a suitable solution to the existing skin problems. In this study anti-bacterial
activity of eight different plant extracts was performed against three isolated skin infectious
bacteria i.e. Staphylococcus aureus, Staphylococcus epidermidis and E.coli strains. Among
eight plant extracts, Azadirachta indica, Curcuma longa, Santalum album, Fumaria indica,
Swertia chirayita and Citrus reticulata blanco showed good inhibition of bacterial growth.
Afterwards face wash formulation from these extracts was prepared against skin infections.
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ABSTRACT

Antibiotics continue to be less effective in treating common infectious diseases as noted in the
difficulty encountered in the treatment of infections like tuberculosis, pneumonia, gonorrhea
etc. The cause to this challenge is attributed to the new resistance mechanisms that are
emerging and spreading globally. Hence, the need to discover and develop new generations of
antibiotics is an urgent endeavor. Compounds containing ester functional group(s) are found
to be involved in many important metabolic processes and are present in the structure of some
vital drugs effectively used to manage some medical conditions. In this work, five benzyl
acetate derivatives were synthesised, characterised and tested against Staphylococcus aureus
and Shigella spp. The antibacterial activity determined using disc diffusion method was
recorded as the zones of inhibition of the bacterial growth in comparison with a standard drug
(amoxicillin disc, 0.5 g/L) as a positive control. It was found that all the five compounds
exhibited some activities against the two organisms at 100pg/ml. The highest zones of
inhibition of Staphylococcus aureus and Shigella spp were found to be 16.5 mm and 17.5 mm
respectively. However, a comparison of the activity of the compounds with the control drug
which inhibited the growth of Staphylococcus aureus and Shigella spp with zones of 42 mm
and 36 mm, respectively, revealed that the compounds were far less active than the control
drug.

Key words: Benzyl acetates, antibacterial activity, Staphylococcus aureus, Shigella spp
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ABSTRACT

The aim of this study was to evaluate the antioxidant and antibacterial potential of Beta
vulgaris L. root extract against some pathogenic bacteria. The plant was purchased and
processed. Cold maceration was used for extraction and standard scientific methods were used
for phytochemical analysis. The hydrogen peroxide scavenging activity was used to test for
the antioxidant activity and the disc diffusion technique was used for antibacterial
susceptibility testing. The phytochemical results showed that the plant possessed metabolites
such as steroids, terpenoid, flavonoids and phenols, but saponins, tannins and glycosides were
absent in all the extracts. The Ethanolic extract of Beta vulgaris had the highest percentage
yield at 8.17% while the aqueous extract had a lower percentage yield at 1.65%. Antioxidant
activity results showed that there was a significant difference in antioxidant activity at
P<0.005. The aqueous extract showed the highest antioxidant activity in the range of
10.76+0.05 - 98.10+£0.32 %, followed by the ethanolic extracts at 10.33+0.05 - 85.73+0.04 %.
The antibacterial screening revealed that the bacterial strains were resistant to both root
extracts at the various concentrations. The result of this study supports the use of this plant to
reduce oxidative stress when consumed.

Key Words: Antioxidant, Antibacterial, Beta vulgaris, Phytochemicals.

INTRODUCTION

Beta vulgaris (Beetroot) is a crop belonging to the Chenopodieceae family having, bright
crimson colour. It is famous for its juice value and medicinal properties, and known by
several common names like beet chard, spinach beet, sea beet, garden beet, white beet and
chukandar in Hindi (Yashwant, 2015).Beta vulgaris are small herbaceous plants with broad
dark green leaves. Beta vulgaris is one of the richest sources of folate. It is also a source of
fiber, potassium, manganese, iron, vitamin C and a number of other vitamins and minerals.
(Rauha et al., 2005).

In different parts of the world especially in Africa and Asia with high incidence of diseases,
people have learnt to manage the problem using plants which are God’s gift of nature.
Various advances in scientific research on the use of plant and herbs have brought the
beneficial aspect of traditional medicine and the rational for their uses to the limelight
(Okpuzor et al., 2008). Medicinal plants have always been used by humans to treat pathogenic
diseases. About 80% of the population in developing countries currently uses medicinal plants
to treat pathogenic diseases (Aziz et al.,2018) Medicinal plants contain phytochemicals that
are biologically important and therapeutic (Khan et al., 2011). These medicinal plants contain
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natural antioxidants that are effective in preventing oxidative stress and as a defense
mechanism against pathogens and herbivores; plants synthesize various groups of compounds
that can be used as substitutes for synthetic drugs (Khan et al., 2011). Phytochemicals found
in various organs of medicinal plants can be used as natural antioxidants, substitutes for
synthetic antibiotics, food preservatives, and dietary supplements.

METHODOLOGY

Sample Collection and Identification

Beta vulgaris root was bought from farin gada market in Jos metropolis, the plant was
identified and Voucher specimens were prepared and stored at the herbarium unit at the
Federal College of Forestry Jos, Plateau state. The root was air dried at room temperature
(25%) for two weeks and pulverized into fine powder using a mortar and pestle the powder
was sieved and stored in air tight bottles until when needed

Extraction of beet root

Extraction was performed using cold maceration by taking 100 g and macerating with 500 ml
of ethanol and distilled water for 72 hours. The extract was filtered through filter paper
(Whatman No.1) and dried in a water bath (Parekh and Chanda, 2007).

Phytochemical Determination

Test for Alkaloids

About 0.5g of each extract was stirred with 3ml of 1% aqueous hydrochloric acid on a steam
bath; Iml each of the filtrate was treated with a few drops of Mayers reagent, Dragendorff’s
reagent and Picric solution.Precipitation with either of these reagents was taken as preliminary
evidence for the presence of alkaloid in the extract. (Sofowora, 2008)

Test for Saponins

About 0.5g of each plant extract was shaken with water in a test tube. Frothing which persist
on warming was taken as preliminary evidence for the presence of saponins.

Test for Tannins

About 0.5g of plant extract was stirred with 1ml of distilled water and filtered; ferric chloride
was added to the filtrate. A blue-black, green, or blue green precipitate indicated the
presence of tannins.

Test for Anthraquinones

Borntrager’s test was used for the detection of anthraquinones, 0.5g of each extracts was
taken into a dry test tube and 5ml of chloroform was added and shook for 5 minutes. The
extract was filtered, and the filtrate shaken with an equal volume of 100% ammonia solution.
A pink violet or red colour in the ammonical layer (lower layer) indicated the presence of free
anthraquinones.

Test for Cardiac Glycoside

100 mg of the extract was dissolved in 70% alcohol and filtered. About 3 drops of lead sub-
acetate was introduced into the filtrate and filtered. The filtrate was extracted with 10 mls of
choloform in a separating funnel and concentrated to dryness. The resulting residue was
dissolved in 1ml of glacial acetic acid containing one drop of Ferric chloride solution. This
was underplayed with 1ml of concentrated sulphuric acid. A brown ring obtained at the
interphase indicates the presence of a deoxysugar characteristic of cardenolides.

Test for Steroid and Terpenes

A little quantity of each extract was dissolved in chloroform, and 1ml of acetic anhydride was
added, then two drops of concentrated Sulphuric acid was added. A pink colour which
changes to bluish green on standing is indicative of the presence of steroid and terpenes.

Test for Flavonoids

5 ml dilute ammonia was added to 5 ml of the extract and then 5 ml concentrated sulfuric acid
was added. Formation of a yellow colour shows the presence of flavonoids.
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Test for Carbohydrates
100 mg of each extract was dissolved in 3ml of distilled water and mixed with a few drops of
Molisch reagent (10% solution of napthol in alcohol) then 1 ml of concentrated sulphuric acid
was carefully added down the side of the inclined tube so that the acid formed a layer beneath
the solution. A white colour at the base indicated the presence of carbohydrates.
Antioxidant Activity Assay
The in-vitro antioxidant activity was carried using the hydrogen peroxide scavenging activity.
600 uml of hydrogen peroxide was dispensed in test tubes, 100 uml of the different
concentration of the beet root extracts were added and the volume was made up to 4 ml using
phosphate buffer. An identical reaction mixture was set up without samples serving as control.
Test tubes were incubated for 10 minutes at room temperature. Absorbance was measure at
230 nm and the total percentage scavenging activity was calculated as follows:
Scavenging activity (%) = (Absorbance of control-Absorbance of samples) x100

Absorbance of control
Source of Micro-Organism
The bacterial strains which are Salmonella typhii, Staphylococcus aureus and Escherichia coli
were obtained from the Veterinary Research Institute Vom. The organisms were collected in
suspension of nutrient broth (NB).
ANTIMICROBIAL SUSCEPTIBILITY TESTING
Disk diffusion technique
Antimicrobial susceptibility testing was performed on clinical isolates using the disc diffusion
technique as described by Nair and Chanda (2005). Bacterial inoculum was prepared from
subcultures as follows. One-day-old bacterial colonies were suspended in culture medium and
turbidity adjusted to 0.5 McFarland standard. Solidified nutrient agar plates were inoculated
with bacteria using a sterile swab technique. Discs impregnated with 250 mg/ml, 125 mg/ml,
62.5 mg/ml, and 31.25 mg/ml extract were placed on the inoculated plate and incubated at
37°C for 24 hours, locating the zone of inhibition at the nearest position measured up to
Millimeters (mm).
Data Analysis
The experiment was carried out in triplicates and the data obtained was subjected to analysis
of variance (ANOVA). Significance was taking at p<0.05 using graph pad prism version 8.

RESULTS

Table 1: Phytochemical Screening of different oil of A.indica Fractions
Constituents Aqueous Ethanolic
Tannins - -
Saponins _ -

Steroids _ -
Terpernoids + +
Flavonoids + .
Alkaniod + -

Phenols +++ ++
Protein/amino + -

acids

Acid + +
Anthroquinone  + +
Coumaris + +
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Figure 1: The antioxidant activity of the different extracts of beet roots.

Table 2: Antibacterial activity of the aqueous root extract of Beta vulgaris against E.coli,
S.typhi and S.aureus

Organism 250mgml 125mgmi 62.5mgml 31.25mgml Control
E.coli 0.00+0.00 0.00£0.00 0.00£0.00 0.00+0.00 24+3.51
S.typhi 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 27+0.79
S.aureus 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 15+1.73

Table 3: Antibacterial activity of the Ethanolic root extract of Beta vulgaris against E.coli,
S.typhi and S.aureus

Organism 250mgml 125mgmi 62.5mgml 31.25mgml Control
E.coli 0.00+0.00 0.00+0.00 0.00£0.00 0.00£0.00 24+3.51
S.typhi 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 27+0.79
S.aureus 0.00+0.00 0.00+0.00 0.00£0.00 0.00+0.00 15+1.73
DISCUSSION

Plants extracts contain different phytochemicals with various biological activities that can be
of value in both medical and veterinary practice, the evolution of drug resistance in most
microorganism have necessitated the need to find new and cheap starting materials that
possess anti-microbial, antioxidant and anti-inflammatory potential, therefore this research
was carried out to evaluate the anti-oxidant and antibacterial activities of Beta vulgaris (beet
root) on some clinical isolates. Extraction results showed the highest recovery for the ethanol
extract at 8.17% and the lowest recovery for the aqueous extract at 1.65%. This result is due
to differences in the polarity of the solvents in which most of the secondary metabolites are
soluble in. The results of the phytochemical showed that the plant possesses metabolites such
as steroids, terpenoid, flavonoids and phenols, but saponins, tannins and glycosides were
absent in all the extracts. This finding is consistent with other researchers who reported the
presence of these metabolites in ethanol, acetone, and beet extracts (Jasna et al., 2001; kaur
2001; Riboli and Norat 2003).

The result of the antioxidant activities showed that at P<0.005 there was a significant
difference in the antioxidant activity. The aqueous extracts had the highest antioxidant activity
of between 10.76+0.05 - 98.10+0.32 followed by the ethanolic extracts 10.33+0.05 -
85.73+0.04. This could be due to the high phenolic content of the plant. The result of the
antibacterial activity studies revealed that both the aqueous and ethanolic extracts of beet root
did not have any antibacterial activity on the test organism unlike like the control drug
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gentamycin that had a broad spectrum of activities on the test organism with zones of

inhibition of 24+3.5Imm, 27+0.79mm and 15+1.73mm for Escherichia coli, Salmonella typhi

and Staphylococcus aureus respectively.

The result of this findings is in disagreement with the work of others (Kujala et al.,2001; Will

2000; Azeredo 2009; Jasna et al., 2011). Who have reported that the different extracts of Beet

vulgaris have antibacterial activities on Pseudomonas aerogenosa, Escherichia coli Bacillus

subtilis and Staphylococcus aureus. The result of this research could be related to genetic and
environmental factors affecting the secondary metabolism of this species, harvesting time of
the biological material in different developmental stages, interaction with microorganism and
insects and different postharvest techniques are suggested by (Morais and Castanha 2012 and

Camiloffi et al., 2015). The resistant plasmid in the test organism could be responsible for the

inability of the extract to inhibit the growth of the organism.

CONCLUSION

The results of this research showed that beet roots contains a lot of metabolites which could

be used as sources of new antimicrobial agents particularly in reducing free radicals in the

body. Therefore the consumption of this root is useful in reducing oxidative stress.
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ABSTRACT

Malaria is one of the most serious infectious diseases found in the tropics and subtropics. P.
falcifarum resistance to almost all anti malarial drugs has necessitated the search for anti
malarial compounds. The antiplasmodial effects of crude leaf and stem bark extracts of L.
microcarpa, a plant utilized by traditional healers in Northern Nigeria to treat malaria and
other ailments, were investigated in this work. The LCsy was used to assess cytotoxicity
(lethality concentration). The median lethal dosage (LDsp) was calculated by administering
different doses of the extract (100-4000 mg/kg) intraperitoneally to three groups of three mice
each for 24 hours and observing the animals for physical symptoms of toxicity. Three models
were employed to assess the extracts' antiplasmodial effectiveness in vivo against the rodent
malaria parasite Plasmodium berghei: suppressive, curative, and repository. The extracts were
found to show significant toxicity to brine shrimp larvae of Artemia salina in the brine shrimp
lethality test with LCsg values of 289.02 and 303.4, respectively. Excitation, paw licking, and
death were symptoms of acute toxicity of the extracts based on physical and behavioral
observations. Death was recorded at 1000mg/Kg of the stem bark extract and the LDs is
<100mg/Kg body weight while for the leaf extract it was estimated to be <150mg/Kg with no
death record. In vivo evaluation revealed that the extracts significantly (P 0.05) reduced
parasite count in all models, with high average percentage inhibition of parasitaemia (66.01
%, 69.27 %, 52.41 %, 70.14 %, 57.85 %, and 61.17 %) seen in both L. microcarpa leaf and
stem bark extracts, which was comparable to that produced by chloroquine and artesunate,
respectively (64.31 % & 93.10 %). Both extracts had moderate antiplasmodial activity and
were non-toxic to rats and brine shrimps. This finding validates the plant's traditional use in
malaria treatment.

Key words: Malaria, Cytotoxicity, Acute toxicity, L. microcarpa, brine shrimps.
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ABSTRACT

Bacteria of the genus Xanthomonas are the causal agents of many plant diseases with
significant threats to agricultural production. Understanding the adaptation of Xanthomonas
species to new host plants and monitoring world-wide expansion are of interest for integrated
disease management and seed production at the global level. Some repeated genetic elements
in the Xathomonas genome can be used to assess the genetic diversity and evolution of
bacteria.Clustered regularly interspaced short palindromic repeats (CRISPR) have been used
before for comparison of X. citri and generating the genealogy of the spoligotypes, i.e., the
absence/presence patterns of CRISPR spacers (Bellanger et al., 2022). Using consensus
CRISPR repeat sequences (Bellanger et al., 2022), we identified the presence of major
CRISPRs in 40 postulated Xathomonas species using available NCBI GenBank genomes.
Moreover, we analyzed the presence of these CRISPRs in other bacteria and found the most
related long CRISPRs array with CRISPR-associated proteins Casl and Cas2 in
Steroidobacter denitrificans strain DSM 18526 (CP011971.1). S. denitrificans is a species of
Gammaproteobacteria, Nevskiales, family Steroidobacteraceae. Significant genetic distance
(30%) between the CRISPR fragment of S. denitrificans (approximately 3000 bp) and
homologs in Xanthomonas species suggests that the CRISPR array in this species could be an
ancestor of CRISPRs in some xanthomonads. This work presents a framework for further
analyses of the CRISPR loci's roles in the speciation of the genus Xanthomonas and the global
spread of the pathogen.

Keywords: CRISPR; epidemiology; evolution; Xanthomonas

Ref.: Bellanger N, Dereeper A, Koebnik R. Clustered Regularly Interspaced Short

Palindromic Repeats in Xanthomonas citri—Witnesses to a Global Expansion of a Bacterial
Pathogen over Time. Microorganisms. 2022 Sep;10(9):1715.
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ABSTRACT

Plants have potential therapeutic value and this give them the ability to cure many ailments
and infectious diseases. The present study investigated the phytoconstituents and
antimicrobial properties of Nymphaea lotus leaves extracts against some clinical isolates. The
extract was prepared by maceration using ethanol (90 % v/v). The crude extract was further
fractionated into various fractions using different solvents viz; n-hexane, chloroform, ethyl
acetate and ethanol. Among all the solvents, the ethanolic fraction showed the highest
extraction yield and this clearly revealed that the extraction efficiency favored the highly
polar solvent of ethanol. The qualitative phytochemical test carried out revealed the presence
of alkaloids, terpenoids, steroids, glycosides, tannins, saponins and flavonoids which are
believed to be responsible for the antimicrobial activities observed in the various fractions.
The antimicrobial activity test was evaluated by agar disk diffusion method against the
following clinical isolates; Escherichia coli, Pseudomonas aeruginosa, Staphylococcus
aureus and Candida albicans. The results revealed that E.coli and P.aeruginosa were
susceptible to all the fractions with the highest zone of 18 and 16 mm respectively in the
ethanol soluble fraction. S. aureus was moderately susceptible to the fractions with the zone
of 14 mm while little activity was observed in the ethyl acetate soluble fraction against C.
albicans. The study revealed that the ethanolic fraction has the highest activity and as such, it
can be used to treat diseases caused by these organisms. Hence, N. lotus leaves can be a
promising source of naturally occurring antibiotics; therefore, the study justifies some of the
claims made by the traditional healers.

Keywords: Nymphaea lotus, Maceration, Phytoconstituents, Antimicrobial, Isolates.
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ABSTRACT

Mosquitoes are the vectors of several life-threatening diseases in humans such as malaria,
yellow fever, chikungunya fever. The present study explored the effect of two endophytic
fungal extracts isolated from the leaves of lantana camara on larvicidal, pupicidal and
adulticidal activity against Anopheles gambiae. Fusarium oxysporum and fusarium solani
were isolated from the leaves of lantana camara and identified based on the morphological
characteristics of the colonies and microscopically using lacto phenol cotton blue staining
technique. The ethyl acetate extract was obtained by liquid-liquid extraction of the fermented
fungus in potato dextrose broth medium. Extract of Fusarium oxysporum recorded the highest
activity with LCs values of 177.38, 234.84 and 582.94 ppm for larvicidal, pupicidal and
adulticidal respectively while the extract of fusarium solani proved to be less active with LCs
values of 411.77, 475.72 and 937.99 ppm of above-mentioned activities respectively. These
results suggest that ethyl acetate extract of Fusarium oxysporum have the potential to be used
as an eco-friendly approach for vector control programme.

Keywords: Insecticidal, Endophytic fungi, Activity, Lantana camara, Leaves.
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ABSTRACT

Numerous hazardous compounds have been introduced into the soil via water used for
irrigation of crops. These toxic compounds could be organic or inorganic in nature. Of most
concern are toxic heavy metals which can affect man, plant and soil microorganisms.
Phytoremediation is an eco friendly solar driven technology used for the decontamination of
heavy metals from the soil. In this study, the ability of J. curcas in the extraction of Lead and
Copper from soil irrigated with municipal waste water was investigated. Due to the limited
bioavailability of some metals like Pb, Ethylene diamine-tetra-acetic acid (EDTA) was
applied to the soil to facilitate the solubilisation and transport of the metals to the plant roots.
The seeds of J. curcas were planted in pots containing 1kg of soil obtained from vegetable
garden and irrigated with municipal waste water. EDTA (5ml of 1mmol) was added on the
10", 11" and 12™ week. In the control, EDTA was not added. The plants were harvested after
13 weeks of planting. The average number of leaves and shoot heights were recorded. The Pb
and Cu contents in the roots and shoots of the plants in both soils were also analysed. The
results obtained showed that the application of EDTA increased the average number of leaves
and shoot heights of J. curcas when compared to control. The results obtained also showed
that EDTA influenced the uptake of metals by the tissues of the plant when compared to
control. Phytoextraction ability was assessed in terms of bio concentration factor (BCF) and
transfer factor (TF). Based on the TF and BCF values, J. curcas can be used as a good
candidate for the stabilization of Pb and Cu in the soil.

Key words: Phytoremediation, Municipal waste water, EDTA.
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ABSTRACT

The implications of illicit disposal of improperly treated wastes containing toxic heavy metals
into the soil has been a great concern as this serve as a threat to human, animals and the
environment. These toxic heavy metals find their way into plants and can affect the growth of
plants by inhibiting seed germination and further development of seedlings. This in turn
affects the overall productivity of plants. This has necessitated the cleanup of soils for
effective farming using a sustainable method. Phytoremediation is a plant based solar energy
driven technology that uses plants and its associated microbes for the restoration of polluted
soil. In this study, the effects of different concentrations (10, 20 and 30ppm) of Lead (Pb) and
Chromium (Cr) on seed germination and seedling growth of Jatropha curcas was investigated
in pot experiment as well as the potential of using this plant for the remediation of these
metals. Seeds of J. curcas were sown in different pots each filled with 1kg of soil and watered
with tap water. Each pot was spiked separately with Pb and Cr salts at different concentrations
(10, 20 and 30ppm). J. curcas seeds were also sown in pots filled with 1kg uncontaminated
soil as control. The plants growth were monitored and harvested after 13 weeks. Pb and Cr
accumulation in the roots and shoots of the plants were analysed. The results obtained showed
that the average number of leaves and shoot height of J. curcas decreased with an increase in
metal concentration in the soil. The results also showed that the uptake of Pb and Cr by the
roots and shoots of J. curcas was concentration dependent. Uptake of metals by the plants
decreased as the metal levels in the soils increased. Highest accumulation of Pb and Cr was
observed in the roots and shoots of the plants sown in 10mg/kg of Pb and Cr contaminated
soils respectively compared to other concentrations tested. The results showed that J. curcas
sown in pots amended with 10mg/kg Pb, 10 and 20mg/kg Cr metal concentrations
accumulated more metal in the roots than the shoots while in other tested concentrations, J.
curcas accumulated more metals in the shoot. The BCF was less than 1 in all tested
concentrations for both metals. The TF values obtained showed that at 10mg/kg Pb
concentrations, Pb was stabilized in the soil and Cr was also stabilized in the soil at 10 and
20mg/kg Cr dose while at 20 and 30mg/kg Pb dose, Pb was translocated to the aerial parts of
the plant and 30mg/kg Cr dose, Cr was also translocated to the aerial part of the plant.

Key words: Heavy metals, Phytoremediation, Translocation factor, Bio concentration factor.

I. Introduction

Soil contamination by various inorganic and organic compounds as a result of urbanization
and industrialization has been a worldwide concern and this is a threat to food safety, human
health the ecosystems, surface and ground waters (Li et al., 2009). Heavy metals are among
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the most serious environmental pollutants due to their high toxicity, abundance and ease of
accumulation by various plant and animal organisms, (Dadgne., 2017) unfortunately, little
technology is known and applied for the cleanup of these pollutants, hence, their persistence
in the environment (Azeez et al., 2020). The term ‘‘heavy metal’’ refers to any metal and
metalloid element that has a relatively high density ranging from 3.5 to 7 g cm® with atomic
number greater than twenty. These metals become noxious to living organism and the
environment when they exceed their permissible limits (Ambika et al., 2016, Ahalaya et al,
2003, Ravindra et al., 2014). Heavy metals include cadmium (Cd), chromium (Cr), zinc (Zn),
nickel (Ni), copper (Cu) and lead (Pb) (Morais et al., 2012; Monisha et al., 2014). The two
different ways that heavy metals enter the environment are from natural and anthropogenic
sources. Heavy metals get into the environment naturally from the weathering of mines,
seepage from rocks into water, windblown dusts, volcanic activity, forest fires etc
(Ahmadpour et al., 2012, Wei et al., 2008) which are less harmful (Muthusaravanan et al.,
2018; Rashim el al., 2013) compared to anthropogenic sources such as smelting, mining,
military activities, emissions from power stations, fuel production, incineration of wastes and
waste disposal, application of fertilizers, pesticides and herbicides (Brooks et al., 1992; Jadia
et al., 2009; Helmisaari et al., 1995; Zarcinas et al., 2004). All these have increased the levels
of metals beyond background values which is a threat to human health and agricultural soil
since these metals are non biodegradable thereby causing toxicity (Muthusaravanan et al.,
2018; Jadia et al., 2009; Muhammad et al., 2008).

Some metals such as Co, Cu, Fe, Mn, Mo, Ni and Zn are essential for normal growth and
metabolism but could be toxic when in excess (Ambika et al., 2016). Metals such as As, Cd,
Hg, Pb or Se are non essential to plant as they do not perform any known physiological
function in plants (Ambika et al., 2016, Rascio et al., 2011). These non essential metals and
are taken up by plants alongside essential metals and since metals are non biodegradable, they
accumulate in plants tissues and adversely affect plants when they exceed acceptable limits
(Ambika et al., 2016). Heavy metals pollution has adverse effects on various parameters that
affect plant quality and yield. They alter the size and activity of the microbial community as
well as soil microbial properties (Singh et al., 2011, Yao et al., 2003). This leads to a decrease
in the decomposition of organic matter in the soil, hence, less soil fertility. Enzyme activities
needed for plant metabolism are also affected in the soil due to reduced microorganisms’
activities. All these effects consequently affect plant growth and yield or in some cases, plant
death. (Ambika et al., 2016; Singh et al., 2011). Numerous remediation techniques such as
excavation landfill of the top contaminated soils etc. have been developed for the reclamation
of contaminated soils or to reduce the metal concentration in soils in the last two decades but
are not sustainable or are not practically feasible especially on large scale contaminated
farmland due to their extremely high cost, labour intensive generation of secondary waste and
lack of a long-term solution (Danh et al., 2009; Prasad., 2003). Scientists are now studying a
new approach, called Phytoremediation, a plant-based technology that enhances
environmental clean-up by using green plants and their associated microbes to remove
environmental pollutants or to render them harmless (Chigbo., 2013). The concept of
Phytoremediation involves the ability of some plant species to accumulate higher quantities of
toxic metals in their roots and translocated to the aerial parts of the plants without causing
toxicity to their metabolic processes. It is efficient and cost-effective with high public
acceptance and environmentally friendly aspects (Ahmadpour et al., 2012). This research
work tries to investigate the potential of Jatropha curcas in the removal of lead (Pb) and
chromium (Cr) from soils spiked with different concentrations of Pb and Cr.
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I1. Materials and methods

A. Soil sampling and treatment

The soil used for spiking of heavy metals and the control soil sample was collected within the
premises of Umaru Musa Yar’adua University. Surface soil (0 — 15 cm) samples were
collected at ten different locations using decontaminated soil probe. The soil samples were
thoroughly mixed to obtain a representative sample; air dried for four days then crushed into
fine powder and made to pass through 2mm mesh sieve.

B. Soil spiking

The soil sample was spiked with different concentrations (0, 10, 20 and 30mg/kg) of Pb and
Cr separately in different containers. This was achieved by measuring 1, 2 and 3ml of
Pb(NO3), solution from 1000mg/kg stock solution into different 250ml conical flasks and
diluted with 100ml of deionised water. Each 100ml of different concentration of Pb solution
was used to spike 1kg of soil sample to achieve 10mg/kg, 20mg/kg and 30mg/kg of Pb spiked
soils respectively. The different concentrations of Cr spiked soils were prepared from
K,Cr,0O7 using the same method. The spiked soils were kept in polyethylene bags and
incubated in a dark room for 4 weeks to mimic contaminated soil and to also allow it to
equilibrate and promote adsorption of the added metals. The soil samples were then air dried
and sieved through a 2mm mesh sieve prior to the experiments. The parent soils were
characterized in terms of physicochemical properties (pH, textural analysis, soil organic
matter and cation exchange capacity).

C. Experimental design

The experiment was divided into two parts. The first part studied the effects of heavy metals
on seed germination and further seedling growth of J. curcas sown in heavy metals spiked
soils. This was done by monitoring the average number of leaves and shoot height of the plant
compared to control. The second part studied the Phytoremediation potentials of Jatropha
carcus in the removal of Pb and Cr from heavy metal spiked soils. The experiment consisted
of 3 treatments (10, 20 and 30ppm) for each metal and control. All experiments were in
triplicates and placed in the Biological Garden of Umaru Musa Yar’adua University, Katsina.
D. Phytoremediation Studies

The Phytoremediation experiment was carried out by filling different perforated plastic pots
of 25cm diameter and 30cm height with 1.0 kg of heavy metal spiked soil sample. Each pot
consists of different doses (10mg/kg, 20mg/kg and 30mg/kg) of Pb and Cr spiked soils. Seeds
of Jatropha curcas were planted in each plastic pot containing the spiked soil. The control
experiment contained soil without heavy metal treatment and all were watered with tap water
every other day. The number of leaves and shoot heights of the plants were monitored. The
plants were harvested after thirteen weeks of planting and the concentration of Pb and Cr in
the roots and shoots of the plants were determined after thirteen weeks of planting.

E. Treatment of plant samples

The plants were harvested after 13 weeks of planting and were brought to the laboratory.
These plants were washed thoroughly with tap water and later with deionised water to remove
earthy impurities and any other form of dirt. This was to ensure that only the metals absorbed
by the plant will be analysed. The washed plants were separated into roots and shoots, dried in
open air for 2 days then in the oven at a temperature of 80°c for Shrs. The dried plant samples
were grinded to a fine powder using a cleaned ceramic pestle and mortal and sieved using a
2mm mesh sieve. The fine powdered sample of each part of the plant were stored and labelled
in an acid cleaned container and kept for further analysis.

F. Digestion of Plant Samples

This was done by weighing 0.5g of the powdered samples of each part of the plant (roots and
shoot) separately in into a 100cm? digestion flask followed by the addition of 10 cm® of aqua
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regia (a mixture of 3 parts concentrated HCI to 1 part concentrated HNO3). This was heated
on a hot plate in a fume cupboard, until a clear solution was obtained. The digest was diluted
with de-ionised water, filtered into a 100cm?® volumetric flask using Whatman No. 4 filter
paper and then made up to mark with more de-ionised water (Kisku et al, 2000).

G. Elemental analysis

Microwave plasma Atomic emission spectrophotometer (MPAES) was used to determine the
concentrations of Pb and Cr present in the roots and shoots of the plants used for the
experiments.

H. Bio-concentration factor (BCF) Index

The ratio of heavy metal concentration in whole plant tissues to that in the soil was

. . tal trati i t kg -1
determined using the formula: BCF = metalconcentration in root (me kg ~1) (Yoon et al.,

2006; Cluis., (2004)
I. Transfer Factor (TF)
The capability of plants to take up heavy metals in their roots and to translocate them to their

above-ground parts (shoots). This was calculated using the formula:
_ metal concentration in shoot (mg kg —1) .
TF= metal concentration in root (mg kg —1) Marchiol et al,. (2004)

J. Statistical analysis

The analysis was done using paired sample t test. This was done to compare the means of
heavy metal in the plant tissues sown in spiked soil samples and control. The statistical soft
ware used was statistical package for social sciences (SPSS).

I11. Results and discussion

A. Physicochemical Parameters of Soils

The physical and chemical properties of soils give information about the availability and
toxicity of metal contaminants in the soil therefore, its determination is important. The
textural analysis of the soil showed a high percentage of sand (83%) and lower percentage of
clay and silt (10 and 7%) therefore classifying the soil as loamy sandy. Soils with high sand
contents and low levels of silt and clay are known to have high permeability and poor
retention capacity for both water and metals (Wuana et al., 2010) which is noticeable in this
soil sample. Also, the soil organic matter content (1.32%) and CEC (4.80) were quite low due
to the high percentage of sand in the soil. Soil organic matter is an important indicator for
judging soil fertility (Sen et al.,, 2019) and CEC is a very important soil property that
influences the soil’s ability to hold onto essential nutrients and to allow for easy exchange of
cations between its surface and solution (Wuana et al., 2010). The pH value for the soil was
6.2 which is slightly acidic according to The US Department of Agriculture Natural
Resources Conservation Services (1998) classification and this are within the pH range of
agricultural soils.

metal concentration in soil (mg kg —1)

Table 1.0: Physicochemical Parameters of Soil.

Physicochemical Values Method of analysis
parameters

Particle size (%) Hydrometer method
Clay 10.00

Sand 83.00

Silt 7.00

Soil texture Loamy Sandy

Soil pH 6.2 Potentiometric method
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Moisture content (%) | 49.47 Gravimetric method

Soil organic matter | 1.32 Walkley - Black

(%)

Cation Exchange | 4.80 Ammonium Acetate Method
Capacity, CEC

(cmol/kg™)

B. The growth and toxicity symptoms of J. curcas in Pb and Cr spiked soils

Visual assessment of the response of J. curcas to soils spiked with different doses (10, 20 and
30mg/kg) of Pb and Cr showed that an increase in heavy metal concentration from 10 to
30mg/kg had negative effects on some of the seeds and seedling growth of the plant. Some of
the effects of high doses of heavy metals observed on J. curcas are delayed seed germination,
death of some seeds and seedlings. Loss of leaves and reduced growth were later observed in
the seedlings and these effects increased as the concentration of the metals increased from 10
to 30mg/kg. This was due to the toxic effect of these heavy metals on the seedlings at high
concentration resulting in changes in physiological and biochemical processes in plants.
These observations are accordance with the report of Evio et al., (2008) who observed toxicity
symptoms such as chlorosis, necrosis and reduced biomass in plants grown in all the soils
contaminated with heavy metal.

The average number of leaves and shoot height of J curcas planted in different pots filled with
soils spiked with different concentrations of Pb (10, 20 and 30mg/kg) and harvested after a
period of twelve weeks are shown in Table 2.0. The average number of leaves of J. curcas in
Pb spiked soils decreased as the level of Pb in the soil increase and also decreased with
respect to control. The average number of leaves decreased in the order 9, 5.50, 4.75 and 3.50
in control, 10, 20 and 30ppm Pb spiked soils respectively. The average shoot height of J.
curcas sown in 10mg/kg Pb spiked soil increased significantly (P < 0.05) over the control
height (26.00cm) while that of 20 and 30mg/kg decreased. Within the three tested Pb
concentrations, it was observed that J. curcas attained the highest shoot height of 27.50 in
10mg/kg Pb. Further increase in Pb level in the soil to 20 and 30ppm resulted in a significant
decrease (P < 0.05) in the average shoot height of the plant of J. curcas to 21.75 and 12.50cm
respectively. Lina et al., (2018) reported that Pb toxicity on plants inhibits root growth
because it inhibits cell division that occurs at the root tip. The reduced shoot height observed
in J. curcas with an increase in Pb concentration is similar to that obtained by Cokkizgin et al.,
(2010) where an increase in Pb concentration from 0.5 to 4.5mM caused significant decrease
in germination percentage, plumule length and radicle length of lentil as the concentration
increased.

Increase in Cr concentration from 10 to 30mg/kg inhibited the shoot development of J. curcas
when compared to control. The plant attained a height of 26.00cm in control which reduced to
23.00, 19.00 and 13.33cm in 10, 20 and 30mg/kg Cr spiked soils respectively. The highest
number of leaves was observed in the control (9) and the least (4) in 30ppm Cr spiked soil. Cr
is a toxic heavy metal that interferes with several metabolic processes causing toxicity to the
plants such as reduced root growth (Datta et al., 2011). In this study, increase in Cr
concentration depressed plant growth. This result is in accordance with the result of Datta et
al., (2011), where an increase in Cr concentration significantly affected the root and shoot
length of the four wheat cultivars (Triticum aestivum L) tested. Ehsan et al., (2016) observed
stunned growth and height decreased in Vinca (Vinca rosea L.) with higher levels of Cr
treatments i.e. (50, 60 and 70 mg/kg). The reduced root growth could be due to inhibition of
root cell division and root elongation due to accumulation of chromium in the vacuoles of the
root cells.
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TABLE 2.0: GROWTH PERFORMANCE of J. curcas in Pb and Cr spiked soils

Pb Cr

Treatments Average Number of | Plant height | Average Number of | Plant height
Leaves (cm) Leaves (cm)

10mg/kg 5.50 27.50 7 23.00

20mg/kg 4.75 21.75 6 19.00

30mg/kg 3.50 12.50 4 13.33

Control 9 26 9 26.00

C. Concentration (mg/kg) of metals in the root and shoot of Jatropha curcas

Lead concentrations in roots and shoots of J. curcas harvested from different pots filled with
1kg of soil each spiked 10, 20 and 30 mg/kg of Pb salt are presented in Figure 1, Table 3. The
results obtained from this experiment showed that the level of Pb in the root of J. curcas sown
in 10mg/kg Pb spiked soil was higher than the root value of the control. The root of J. curcas
in 10ppm Pb spiked soil accumulated 2.56mg/kg Pb while the control accumulated
0.53mg/kg. This gives about 383% increase when compared to control. Further increase in Pb
dose to 20 and 30mg/kg reduced the Pb levels in the roots to 0.04 and 0.09mg/kg respectively
when compared to control. This gives about 92% and 83% decrease with respect to root
control value. The shoot Pb level of the plant in all tested concentration decreased with
respect to control. The shoot accumulated 0.24, 0.07 and 0.09 in 10, 20 and 30ppm Pb spiked
soils compared to shoot control value with 0.45mg/kg. This amounts to about 47%, 84% and
80% decrease respectively when compared to control.

Varying the level of Pb accumulated in the root and shoot of the plants as the concentration of
Pb increases from 10 to 30mg/kg, it was observed that the roots and shoots of J. curcas sown
in 10mg/kg Pb spiked soil accumulated the highest level of Pb (2.56mg/kg and 0.24mg/kg)
which decreased at higher Pb concentrations. High concentration of Pb has been reported to
cause damage to roots of plants (Ambika et al., 2016) as the root is the primary target in
heavy metal toxicity (Rohan et al., 2010). Since the roots responsible for the absorption of
heavy metals from the soil have been affected, lower root and shoot heavy metal
accumulation is also expected. This high concentration of Pb at 30mg/kg also reduced the
average number of leaves and shoot height of J. curcas sown in Pb contaminated soils (Table
2.0).

The removal efficiency of J. curcas in soils contaminated with chromium of different
concentrations (10, 20 and 30mg/kg) was investigated and the results are shown in Figure 2
Table 3. Cr accumulation in the root and shoot of J. curcas in 10, 20 and 30ppm Cr dose
increased with respect to control. The root accumulated 0.42, 0.25 and 0.11mg/kg Cr in 10, 20
and 30mg/kg Cr spiked soils which gives a respective increase of 4100%, 2400% and 1000%
in the roots when compared to the root of the control (0.01mg/kg). Similarly, the shoot
accumulated 0.17mg/kg of Cr in 10mg/kg Pb spiked soil which is about 750% increase when
compare to control (0.02mg/kg). At 20 and 30 mg/kg, the shoot of the plant both accumulated
0.16mg/kg Cr which is about 700% higher than the control shoot Cr level. Varying the level
of Cr accumulated among the concentrations tested, it was also observed that increasing Cr
concentration in the soil reduced Cr uptake by the roots and shoots of the plants. The root and
shoot recorded highest Cr level (0.42mg/kg and 0.17mg/kg) at 10mg/kg Cr concentration
which reduced at higher Cr concentrations. This result contradicts the report of Ali et al.,
(2020) where increase in tannery effluent increased the level of Cr in sunflower root, stem,
and leaves. Cr has been found to be an essential element needed by the soil and plants for
their biochemical roles at low concentrations but could be toxic and causes severe damage to
plants at high concentrations (Ranieri et al., 2021). The reduced root growth could be due to
inhibition of root cell division and root elongation due to accumulation of chromium in the
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vacuoles of the root cells (Datta et al., 2011). This reduced accumulation at higher
concentrations could also be a defence mechanism by the plant roots to avoid toxicity to the
plant tissues (Rohan et al., 2010). Moreno-Jiménez et al. (2012) reported that one of the
defence technique of plant towards Arsenic (As) toxicity is the retention of As in the
rhizosphere and this can be achieved in several ways such as the formation of iron plaque
through the active release of O, from roots in flooded soils or the formation of iron
oxide/hydroxides surrounding roots in aerated soils, which adsorbs As and reduce plant
uptake.

An effective phytoextraction is determined by the ability of plants to translocate metals to the
aerial parts of the plant (Begonia et al., 2005). Within each plant, it was observed that J.
curcas sown in10mg/kg spiked soil retained more Pb in their roots than the shoots. Similarly,
the translocation of Cr to the shoot of J. curcas in 10 and 20mg/kg Cr spiked soils from the
root was less as more Cr accumulated in the roots than the shoots. This demonstrates the
lower ability of the plant to translocate Pb and Cr to the aerial parts of the plant and this is a
limiting factor in the phytoextraction of metals. Poonam et al., (2018) reported that Pb binds
to the carboxylic acid group of mucilage uronic acids on the root’s surface and remains stored
in the root. Lina et al., (2018) observed a higher concentration of Pb in the root of Cordyline
fruicosa (L) than the shoot and attributed it to the low solubility of Pb and low translocation
power of Pb from roots to other plant organs. Poonam et al., (2018) observed higher level of
Cr in the roots than the shoots of C. procera and R. Communis sown in tannery contaminated
soil and attributed it to the immobilization of sulphydryl group (-SH) of soil constituents and
Cr complex in the root vacuoles resulting in less translocation of Cr to the upper parts of the
plants.

At 20 and 30mg/kg Pb dose, J. curcas translocated more Pb ions to the shoot. More Cr was
also observed in the shoot than in the root of the plants in 10 and 20mg/kg Cr spiked soils.
This indicated that the absorbed metals were translocated to the aerial parts to reduce the
effects of heavy metal toxicity on the root (Rohan et al., 2010). Metal translocation to the
shoot of plants is facilitated by the chelation of metals by phytosiderophores, an exudates
produced in the root of plants. Phytosiderophore-metal complex moves easily across the cell
membranes by preventing metals from binding to the negatively charged cell walls (Liphadzi
et al., 2022). This result agrees with that of MacFarlane et al., (2011) who reported lesser
accumulation of Pb in the roots than other parts in the accumulation, growth effect, and
toxicity of Cu, Pb and Zn in grey mangrove, Avicennia marina (Forsk.).

TABLE 3.0: Concentration (mg/kg) of metals in the root and shoot of J. curcas, BCF and TF

Pb Cr
Amount | Root Shoot BCF TF Root Shoot BCF TF
spiked
10 2.56 0.24 0.28 0.09 0.42 0.17 0.059 0.41
20 0.04 0.07 0.0055 | 1.75 0.25 0.16 0.021 0.64
30 0.09 0.09 0.006 1.00 0.11 0.16 0.009 1.46
Control 0.53 0.45 61.25 0.849 0.01 0.02 2.069 2.00
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Figure 1: Concentration (mg/kg) of Pb in the root and shoot of J. curcas Figure 2: Concentration (mglkg) of Cr in the root and shoot of J. curcas

D. Bio concentration Factor (BCF)

The ability of plant to concentrate and retain heavy metals in its tissues is very essential as it
determines the success of phytoremediation (Aiyesanmi et al., 2021). The relation between
metal contents in the different plant parts and its total content in soil was calculated as bio
concentration factor (BCF) (Yoon et al., 2006; Cluis., 2004). Blaylock, et al, (1997)
categorised accumulation efficiency of plants into three categories depending on their BCF
levels; BCF was categorized as; excluder if BCF <1; accumulator if BCF = 1 — 10; hyper
accumulator if BCF > 10.

In this study, the BCF of J. curcas for Pb and Cr in the control soils are 61.25 and 2.07
respectively. These values showed that both metals were accumulated effectively by the plant.
Using Blaylock, et al, (1997) classification, J. curcas could be classified as a hyper
accumulator of Pb and an accumulator of Cr in the control soil. The BCF of J. curcas for Pb
and Cr in 10, 20 and 30ppm spiked soils showed that the BCF values of these metals
decreased as the metal levels in the soil increased. The BCF values of J. curcas for Pb and Cr
followed the order 10mg/kg (0.28) > 20ppm (0.006) = 30ppm (0.006) and 10ppm (0.059) >
20ppm (0.021) > 30ppm (0.009). The result showed that the BCF of the plant reduced with
respect to control and also reduced with as the metal concentration in the soil increased from
10 to 30ppm. The reduced BCF of J. curcas for these metals with respect to control could be
due to high concentration of these metals in the soil compared to the background
concentration of these metals (control). High concentration of these metals in the growth
medium could damage the plant roots due to toxicity, hence reduced accumulation of these
metals. Using Blaylock, et al, (1997) classification, the accumulation of Pb and Cr by J.
curcas in all the spiked soils showed that this plant is an excluder at the tested concentrations.

E. Transfer Factor (TF)

The ability of plants to transport metals from roots to edible parts is characterized by the TF
which is defined as the ratio of the metal concentration in the shoots to that in the roots
Marchiol et al,. (2004). Plants with TF values > 1 are classified as high-efficiency plants for
metal translocation from the roots to shoots, hence, these metals are removed by
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phytoextraction process. On the other hand, plants with TF values < 1 indicates low metal
translocation, hence, Phytostabilization technique was employed in the removal of the metals
from the soil. The results obtained showed that the TF of Pb in 20ppm Pb spiked soil and the
TF of Cr in the control soil was greater than 1while the TF of Pb in 30ppm Pb spiked soil was
equal to 1 indicating that these metals were translocated to the shoot. It can be concluded that
these metals were removed by phytoextraction technology. In all other treatments for both
metals, the TF was less than lindicating that the metals were stabilized in the soil. The TF
values of Pb in Pb spiked soils and control followed the order 20ppm (1.75) > 30ppm (1.00) >
control (0.85) > 10ppm (0.09) while the TF values of Cr in Cr spiked soils followed the
sequence control (2.00) > 30ppm (1.46) > 20ppm (0.64) > 10ppm (0.41).
IV. Conclusion
This study examined the effect of different metal concentrations on average number of leaves
and shoot heights of J. curcas. The potentials of J. curcas in the removal of Pb and Cr from
soils spiked with different concentrations (10, 20 and 30ppm) of these metals were also
examined. The results obtained were compared to the control. The ability of the plant to
accumulate metals in its tissues from the soil and translocate them to the aerial parts was
examined using BCF and TF. The results obtained showed that the average number of leaves
and shoot height of J. curcas decreased as the level of metals increased in the soil. The total
Pb and Cr removal by J. curcas in all concentrations examined decreased as the level of the
metals increased in the soil. From the BCF values obtained, it can be concluded that J. curcas
is a good accumulator of Pb and Cr under natural soil conditions (BCF>1). In all other
concentrations examined for Pb and Cr (spiked soils), the BCF < 1 indicating that at high Pb
and Cr levels, the plant is a non hyper accumulator but large biomass of J. curcas can
compensate for the low accumulation.
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UV-VISIBLE SPECTROPHOTOMETRIC DETERMINATION OF DIETARY IRON
IN BEANS, EGG, FISH AND PORK SOLD IN UNIVERSITY OF AGRICULTURE.
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ABSTRACT

Determination of dietary iron level in pork, fish, egg and beans samples was carried out using
UV-Visible spectrophotometric method after acid digestion. Results from the study revealed
that Beans sample presented the highest value of dietary iron with the absorbance value of
0.750 followed by fish with 0.304, followed by egg with 0.263 the least value is pork with
0.256. It was however concluded that all the samples are good sources of iron and
recommended as supplement for body iron requirements

Key words; Dietary iron; Iron rich foods, Iron pork; Iron in fish; Iron beans
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ABSTRACT

Septicemia are an infectious disease of bee colonies, which occurs under adverse conditions
of detention, is accompanied by the death of adult bees. Diseasee is caused by Bacterium
apisepticus — polymorphic, gram-negative, small, mobile, spore-forming bacteria. The
bacterium is widely distributed in nature.. Bees become infected via their tracheal system.
Conditions for of disease include swarming and building honeycomb. It affects drones and
worker bees. Usually strikes in May and wears down in October. The development of
septicemia is promoted by high humidity: rainy summer, the penetration of precipitation into
the nests of bees, the setting of an apiary in low, shaded and waterlogged places, liquid,
unsealed food in the winter and a wet winter hut. The forms of the disease can be pronounced,
well expressed, under which there is a strong weakening of families, and hidden, when there
is a slight death of bees. The major symptoms are a change in the colour of the haemolymph
of adult bees from apple brown to chalky white and a rapid degenerationof muscles. As a
consequence of the destruction of the connective tissues of the thorax, legs, wings and
antennae, bees fall apartwhen handled. Affected bees in colonies appear restless,do not feed
and appear to be unable to fly.Dead or dying bees also have a putrid odour The disease itself
can last from one to a few days (8-15). The bee mortality rate can vary depending on weather

conditions - the weather conditions can lower or even sometimesremove the
disease, especially if hygiene measures are implemented and from 10 to 90% of infected
bees.

Keywords: septicemia of bees, Bacterium apisepticus, epidemiology
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AMELIORATIVE EFFECT OF ALLIUM CEPA AND CURCUMA LONGA POWDER
ON LIVER AND KIDNEY FUNCTION INDICES OF MALE ALBINO RATS
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ABSTRACT

Industrial and environmental activities continuously release chemicals such as 2,3,7,8-
teracholorodibenzo-p-dioxin (TCDD) that are hazardous to human health. This research
seeks to assess the potentials of Allium cepa and Curcuma longa in suppressing 2,3,7,8-
teracholorodibenzo-p-dioxin toxicity. Forty (40) male Wistar rats weighing 121.77+16.23g
were divided into eight groups of five (5) rats per group. Normal control was fed standard diet
and given 0.5ml dimethyl sulfoxide (DMSO)/kg/week instead of TCDD while the positive
control was fed standard diet, and given 2ug/kg/week of TCDD in 0.5ml DMSO. Other
groups received 2pg/kg/week of TCDD in 0.5ml DMSO and were fed varied inclusion levels
of powdered Allium cepa and Curcuma longa. On the 35" day of the experimental period, the
rats were sacrificed and serum prepared from collected blood for Liver function enzymes
analysis, Liver function metabolites, Electrolytes and kidney function metabolites. All treated
groups had significantly (p<0.05) lower activities of liver enzymes when compared with the
negetive control. Other liver function metabolites were significantly (p<0.05) higher in the
treated groups than the negative control. Electrolytes and other kidney function metabolites
were significantly improved upon the inclusion of Allium cepa and Curcuma longa.
Therefore, we conclude that hepatotoxicity and kidney failure due to exposure to dioxin in
rats could be suppressed by consumption of 2.5% to 5% inclusion levels of powdered onion
and/or turmeric in the diet.

Key words; 2,3,7,8-teracholorodibenzo-p-dioxin; Electrolytes; Liver; Kidney; Allium cepa;
Curcuma longa.

INTRODUCTION

Dioxins organic pollutants belong to the group of persistent organic pollutants (POPS)
(Kogevinas, 2011). TCDD (2,3,7,8-tetrachlorodibenzo-p-dioxin) is by-products of waste
incineration and chemical manufacturing processes (WHO, 2010; WHO, 2016). The
important routes of dioxin entry into the organism include the digestion system, respiratory
system and the skin. Dioxins have a high affinity to fats and can dissolve in them; thus, they
can be delivered and stored in the organism in a simple way (Sonne et at., 2006). Dioxins are
transported from the external environment to the adipose tissue or liver through the plasma
lipids, and TCDD binds to the aryl hydrocarbon receptor (AhR) in cytosol of hepatocytes
(Stevens et al., 2009). The active dioxin-receptor complex is translocated to the cell nucleus
and binds to the dioxin response element on DNA (dioxin responsive element, DRE). This
complex is a signal for transcription of cytochromes P450 and P448 (aryl hydrocarbon
hydroxylase — AHH) genes. The highest concentration of AHH, the enzyme responsible for
dioxin conversions, occurs in endoplasmic reticulum of hepatocyte. In the initial phase, the
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hydrolytic degradation of dioxins by monooxygenase occurs and then the products of this
reaction are conjugated with glucuronic acid or the glutathione molecule (GSH). After that,
these complexes are released from organisms with urea or bile (Stevens, et al., 2009).

The World Health Organization (WHO) defines traditional medicinal plants as natural plant
materials which are used at least or in the absence industrial processing for the treatment of
diseases at a local or regional scale (Tilburt and Kaptchuk, 2008). The beginning of the
development of herbal medicines was concurrent with the development of chemistry and
isolation, purification, and determination of plant compounds (Shakya et al., 2012). Thus,
medicinal plant components such as Allium cepa and Curcoma longa that suppress AhR
transformation are explored in this research for the treatment or prevention of dioxin toxicity
in liver and kidney.

MATERIALS AND METHODS

Materials

Feed ingredients

Soya bean meal (SBM), corn oil, palm oil, bone meal, cellulose, salt mix, methionine and pre
mix were purchased from Dutsin-Ma central market. Corn starch was prepared from corn
after soaking for 48 hours.

Identification of plant materials

Turmeric and onion were collected from Ajiwa farms, Rimi local government area of Katsina
State in Nigeria. The plants were identified by a Botanist as Curcuma longa and Allium cepa
with voucher numbers FUDNA/PSB/00143 and FUDMA/PSB/0089 respectively in the
Department of Biological Sciences, Federal University Dutsin-Ma Katsina State, Nigeria.
Chemicals

TCDD (2,3,7,8-tetrachlorodibenzo-p-dioxin) was obtained from Loba Chemie PVT Ltd.
Assay Kits were purchased from trusted suppliers and were products of Randox Ltd.

Plant Preparation

The plants turmeric and onion were dried in an envelope exposed to sunlight, pulverized and
sieved using 0.05 mm mesh. The sieved samples were mixed thoroughly in appropriate ratios.
Feed formulation

Standard rodent diet was prepared by approximately mixing corn starch, SBM, cellulose, salt,
vitamin mix and mineral mix as stated in Idoko et al. (2022) as shown in Table 1.

Table 1: Feed composition breakdown

Feed component Control diet (g/kg) Control diet (%)
Corn starch 554.5 55.45

SBM 320 32

Cellulose 45 4.5

Bone Meal 12.5 1.25

Palm oil 60 6

Salt mix 3 0.3

Mineral mix 2.5 0.25

Methionine 2.5 0.25
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Mineral mix (g/kg); CaCOs (15.258), CoCl,.H,O (0.001), ZnCl, (0.001), CuSO4.5H,0
(0.019), FeS0O,4.7H,O (1.078), MgSO,4 (2.929), MnSO,4.2H,0 (0.178), Kl (0.032), KH,PO,
(15.559) and NacCl (5.573).

Vitamin mix (g/kg diets); thiamine (0.02), riboflavin (0.03), pyridoxine (0.01), p-aminobenzoic
acid (0.02), myo-inositol (2.00), biotin (0.001), menadione (0.01), ergocalciferol (0.4),
choline-HCL (2.0), and cellulose (3.31), a-tocopherol acetate (50), retinal palmitate (0.4),
calcium pantothenate (0.0016) and folic acid (0.0002).

Formulation of supplemented diet

The diets were supplemented by mixing the formulated rat diet with the prepared plant
samples in ratio of 95:5 and 97.5:2.5 to obtain 5% and 2.5% supplementation respectively.
Another supplemented diet was formed by mixing both the plant material in the ratio of 95:5
and 97.5:2.5 for 5% and 2.5% respectively.

Experimental design

Forty (40) male Wistar rats averagely weighing 121.77+16.23 g were divided into eight (8)
groups of five (5) rats each as follows:

NC: Normal control was fed standard diet and given 0.5 ml DMSO/week.

PC:  Positive control was fed with standard diet and given 2 pg/kg/week of TCDD in 05 ml
DMSO.

2.50: Rats fed on 2.5 % onion supplemented diet, and given 2 pg/kg/week of TCDD in 05
ml DMSO.

50: Rats fed on 5 % onion supplemented diet, and given 2 pg/kg/week of TCDD in 05 ml
DMSO.

2.5T: Rats fed on 2.5 % turmeric supplemented diet, and given 2 pg/kg/week of TCDD in
05 ml DMSO.

o5T:  Rats fed on 5 % turmeric supplemented diet, and given 2 pg/kg/week of TCDD in 05
ml DMSO.

2.5Mix: Rats fed on 2.5 % mixture of onion and turmeric supplemented diet, and given 2
pg/kg/week of TCDD in 05 ml DMSO.

5Mix; Rats fed on 5 % mixture of onion and turmeric supplemented diet, and given 2
pg/kg/week of TCDD in 05 ml DMSO.

The administration of dioxin solution were by gavage in all groups. The rats were all
maintained on their respective diets ad libitum for a period of five (5) weeks.

Blood sample collection

At the end of the 5 weeks, the rats were weighted, anesthetized and sacrificed by cutting the
jugular vein. Serum was obtained from the collected blood samples by centrifugation at 1500
g for 15 minutes and stored at -20 °C until analysis (Suragani et al., 2014).

Determination of kidney function indices

The serum concentration of electrolytes such as sodium, potassium, chloride and bicarbonate
were determined using electrolyte analyser while urea and creatinine were determined using
standard chemical methods.

Determination of indices of liver function

Serum concentrations of aspartate aminotransferase (AST), alkaline aminotransferase (ALT),
alkaline phosphatase (ALP), total protein, aloumin, globulins, total and conjugated bilirubin
were determined using standard chemical methods.

Statistical analysis

Results were presented as mean =+ standard error of mean (SEM) of 3 determinations.
Analysis of variance (ANOVA) and Ducan’s new multiple range test were performed using
SPSS 16.0 software package at 95 % confidence interval.
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Results

The results of electrolytes, urea and creatinine as presented in Table 2 shows that the group
exposed to TCDD but fed with 5 % mixed spices supplemented diet (5Mix) has significantly
(p<0.05) least concentrations of chloride, bicarbonate, creatinine and urea compared to the
positive and normal control.

Table 2: Serum urea, creatinine and electrolyte concentrations in dioxin exposed rats treated
with Curcuma longa and/or Allium cepa

Groups Na (mmoll) K (mmolf)  CI (mmoll)  HCO, rea Cfeat:;‘li”e
(mmol/l) (mmol/) (wmol/h
NC 136+0.33¢ 5.53+0.15° 101.6+0.88° 16.00+0.58° 6.50+0.58° 64.33+1.76°
PC 133+0.33% 5.5+0.03° 93.7+0.88% 31.0+0.58° 9.03+0.09" 80.67+0.88°
2.50 135+0.33° 5.3+0.06% 98.7+0.33¢ 22.33+0.33¢ 6.10+0.06° 59.67+0.88°
50 133+0.58% 5.6+0.11° 95.7+1.20° 25.33+0.67° 6.50+0.23¢ 63.00+2.65°
25T 132+0.58° 5.840.06° 97.7+0.67° 17.33+0.33° 6.84+0.12° 70.33+0.33¢
5T 135+0.58° 5.2+0.09° 98.0+0.58° 19.00+0.58° 7.17+0.15° 62.67+0.67°
2.5Mix 136+0.33° 6.0+0.03¢ 96.0+1.15° 17.33+0.88° 7.53+0.03° 69.00+0.58°
5Mix 136+1.45°¢ 5.7+0.07¢ 92.3+0.58% 16.33+£1.20% 5.7+0.062 52.00+1.00%

The results are means of three determinations £ SEM. Values along the same column with the
same superscripts are not significantly different (p>0.05).

NC is the normal control fed with normal formulated diet and given 0.5mlI DMSO/week

PC is the positive control fed with normal formulated diet and given 2 pg/kg/week of TCDD
in 05 ml DMSO.

2.50 is the group fed with 2.5 % onion supplemented diet and given 2 pg/kg/week of TCDD
in 05 ml DMSO.

50 is the group fed with 5 % onion supplemented diet and given 2 pg/kg/week of TCDD in
05 ml DMSO.

2.5T is the group fed with 2.5 % turmeric supplemented diet and given 2 ng/kg/week of
TCDD in 05 ml DMSO.

5T is the group fed with 5 % turmeric supplemented diet and given 2 pg/kg/week of TCDD in
05 ml DMSO.
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2.5Mix is the group fed with 2.5 % mixture of onion and turmeric supplemented diet and
given 2 pg/kg/week of TCDD in 05 ml DMSO.

5Mix is the group fed with 5 % mixture of onion and turmeric supplemented diet and given 2
ug/kg/week of TCDD in 05 ml DMSO.

Na’; Sodium, K*; potassium, CI’; Chloride, HCOj; Bicarbonate.

The results of AST, ALT and ALP presented in table 3 shows that the concentrations are
higher (p>0.05) in the group of the positive control (PC) compared to the normal control and
other groups treated with onion and/or turmeric.

Table 3; Serum AST, ALT and ALP concentrations in dioxin exposed rats treated with
Curcuma longa and/or Allium cepa.

Groups AST(u/l) ALT (u/l) ALP (ufl)
NC 4.00+0.58% 8.00+0.00° 69.67+0.88°
PC 21.33+0.88" 19.33+0.88° 109.00+1.45

2.50 4.00+0.58° 8.33+0.33° 62.33+1.45"
50 11.00+0.58° 12.33+0.33° 97.00-+0.58°
2.5T 15.00+0.58° 9.00+0.58° 82.67+0.88°
5T 13.00+0.58° 8.33+0.88° 72.00+1.52°
2.5Mix 2.33+0.33° 8.67+0.33° 56.33+0.88°
5Mix 5.33+0.33° 11.33+0.33° 96.33+0.88°

The results are means of three determinations = SEM. Values along the same column with the
same superscripts are not significantly different (p>0.05).

NC is the normal control fed with normal formulated diet and given 0.5mlI DMSO/week

PC is the positive control fed with normal formulated diet and given 2 pg/kg/week of TCDD
in 05 ml DMSO.

2.50 is the group fed with 2.5 % onion supplemented diet and given 2 pg/kg/week of TCDD
in 05 ml DMSO.

50 is the group fed with 5 % onion supplemented diet and given 2 pg/kg/week of TCDD in
05 ml DMSO.

2.5T is the group fed with 2.5 % turmeric supplemented diet and given 2 pg/kg/week of
TCDD in 05 ml DMSO.
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5T is the group fed with 5 % turmeric supplemented diet and given 2 pg/kg/week of TCDD in
05 ml DMSO.

2.5Mix is the group fed with 2.5 % mixture of onion and turmeric supplemented diet and
given 2 pg/kg/week of TCDD in 05 ml DMSO.

5Mix is the group fed with 5 % mixture of onion and turmeric supplemented diet and given 2
ug/kg/week of TCDD in 05 ml DMSO.

AST is aspartate aminotransferase; ALT is Alanine aminotransferase; ALP is alkaline
phosphatase.

The result of total protein, albumin, globulins, total bilirubin and conjugated bilirubin
presented in table 4 shows that the Positive control (PC) had significantly higher (p>0.05)
concentrations of globulins, total and conjugated bilirubin compared to the normal control and
other groups treated with inclusion of Curcuma longa and/or Allium cepa.

Table 4; Serum total protein, alboumin, globulin, alboumin globulin ratio, total and conjugated
bilirubin concentrations in dioxin exposed rats treated with Curcuma longa and/or Allium

cepa.
Groups Tot. protein ~ Albumin (g/l) Globulin (g/l) Albumin/Globul Tot. Bil. Con. Bil.
(a/h in ratio (mg/dl) (mg/dl)
NC 58.00+0.58°  23.33+0.88" 34.67+0.88% 0.72+0.04% 1.43+0.03%  0.23+0.03%
PC 57.66+1.20°  20.33+2.03° 37.33+2.67° 0.5640.10° 2.83+0.07°  0.67+0.03¢
2.50 61.33+0.67°  32.67+0.33%  28.67+0.33% 1.14+0.002° 1.3040.06%  0.27+0.03%
50 52.00+0.58%  24.00+0.58" 28.00+0.58% 0.86+0.03° 2.20+0.35°  0.53+0.03"
25T 68.00+0.58%  35.33+0.3° 32.67+0.33% 1.08+0.01° 2.10+0.06°  0.60+0.06°
5T 56.33+0.88°  20.33+0.88° 36.00+0.00% 0.56+0.02° 2.27+0.09°  0.50+0.06™
2.5Mix 65.00+0.58°  31.00+0.58° 34.00+1.00° 0.72+0.04° 1.2740.07°  0.23+0.03?
5Mix 58.00+0.58°  27.00+0.58° 31.00+00° 0.87+0.02° 1.90+0.06"  0.40+0.06"

The results are means of three determinations = SEM. Values along the same column with the
same superscripts are not significantly different (p>0.05).
NC is the normal control fed with normal formulated diet and given 0.5mlI DMSO/week

PC is the positive control fed with normal formulated diet and given 2 pg/kg/week of TCDD
in 05 ml DMSO.
2.50 is the group fed with 2.5 % onion supplemented diet and given 2 pg/kg/week of TCDD
in 05 ml DMSO.
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50 is the group fed with 5 % onion supplemented diet and given 2 pg/kg/week of TCDD in
05 ml DMSO.

2.5T is the group fed with 2.5 % turmeric supplemented diet and given 2 ng/kg/week of
TCDD in 05 ml DMSO.

5T is the group fed with 5 % turmeric supplemented diet and given 2 pg/kg/week of TCDD in
05 ml DMSO.

2.5Mix is the group fed with 2.5 % mixture of onion and turmeric supplemented diet and
given 2 ng/kg/week of TCDD in 05 ml DMSO.

5Mix is the group fed with 5 % mixture of onion and turmeric supplemented diet and given 2
ug/kg/week of TCDD in 05 ml DMSO.

Tot. protein is total protein; tot. bil. is total bilirubin; con. bil. is conjugated bilirubin.

Discussion

Table 2 shows a significant difference in serum urea, creatinine and some electrolyte
concentrations between the test groups and control groups. The kidney is highly susceptible to
toxicants because of a high volume of blood flow through it, and it filters large amounts of
toxins which can concentrate in the kidney tubules (Lawal et al., 2015). Nephrotoxicity can
result in systemic toxicity causing decreased ability to excrete body wastes, inability to
maintain body fluids, electrolytes balance and decreased synthesis of essential hormones.
Therefore, the measurement of the levels of electrolytes, creatinine and urea plays important
roles in determining the synthetic and excretory roles of the kidney (Onukogu, et al., 2019).
Creatinine is the catabolic products of creatinine phosphate which is used by the skeletal
muscle. It is a metabolite of muscle — creatinine, whose amount in serum is proportional to the
body’s muscle mass. The amount of creatinine is usually constant, it is easily excreted by the
kidneys, and thus elevated levels indicate diminished renal function (Umar et al., 2019). The
significant (p<0.05) and dose-dependent decrease in serum creatinine following the
administration of the supplemented diet indicates a compromised renal functional capacity.
The supplementation might have either interfered with creatinine metabolism leading to
decreased synthesis or might have compromised tubular excretion (Yusuf et al., 2018). Urea
is an end product of protein metabolism and its product reflects diet protein intake and protein
catabolic rate. It is a waste product that is left over from the breakdown of protein. Urea
circulates in the blood until it is filtered out by the kidneys and excreted in the urine (Latha et
al., 2016). If the kidneys are not functioning properly, there will be excess urea levels in the
bloodstream. Impaired balance of nitrogen coupled with lowered protein synthesis leads to
increased concentration of urea and creatinine in serum which indicates progressive renal
damage. The significant alteration in serum urea and creatinine following the administration
of the onion and turmeric may be due to decreased protein catabolism or renal dysfunction
(Lawal et al., 2015). The non-significant effects in the level parts of the electrolytes such as
chloride and bicarbonate following administrations of supplemented diets suggests that
normal functioning of kidney tubules as regard to these electrolytes was preserved (Umar et
al., 2019). However, serum potassium and sodium concentrations in albino rats following
supplementation significantly (p<0.05) increase when compared with the control rats. These
findings suggest that some aspects of tubular functioning as it relates to potassium and sodium
have been compromised (Yakubu et al., 2003).

TCDD induces hepatocyte toxicity and mitochondrial dysfunction by mechanism involving
generation of ROS (Salim et al., 2013). However, the groups treated with 2.5% and 5%
Curcuma longa and/ Allium cepa shows various degree of improvements in the liver
functions, with the groups treated with inclusion of mixed Curcuma longa and Allium cepa
supplemented diets showing better improvements (p>0.05) in liver functions, indicating an

WWW.iensci.org 178 Umaru Musa Y ar'adua University, Nigeria



SEPTEMBER INTERNATIONAL CONFERENCE ON CHEMICAL AND BIOLOGICAL SCIENCES

20-21,2022

improvement on the functions of the hepatocytes (Salim et al., 2013). Cerny et al., (2011)
reported that the liver protection was clearly demonstrated by significant decrease in serum
aminotransferases (AST, ALT) after Curcuma longa and Allium cepa are administered to the
rats. The Curcuma longa and Allium cepa’s hepatoprotective effect is mainly a result of its
antioxidant properties, as well as its ability to decrease the formation of pro-inflammatory
cytokines, free radical scavenging, ROS scavenging ability and cell proliferation activity in
cell line (Suhit et al., 2010). It was noted that rats treated with Curcumal longa and Allium
cepa have enzymatic activities lower than those not given the treatment. This means that
Curcuma longa and Allium cepa are effective against any inflammatory condition that can
affect the liver. These anti-inflammatory properties may be attributed to their ability to inhibit
both biosynthesis of inflammatory prostaglandins from arachidonic acid and neutrophil
function during inflammatory states (Tayyem et al., 2006; Hanai and Sugimoto, 2009). The
result of this study showed that the application of turmeric and onion markedly inhibited acute
hepatic failure in a rat model, which was induced at least in part by free radical formation.
The results suggest that turmeric and its active component curcumin may be effective against
acute liver stress by enhancing redox capacity and antioxidant enzyme activity. Acute dioxin
administration is a widely used experimental model that mimics the acute liver failure caused
by toxic substances (Ma et al., 2015). Although the liver plays a key role in biotransforming
and detoxification of chemicals, certain medicinal agents, when taken in excess, may injure
the organ. Other chemical agents or industrial agents can also induce hepatotoxicity. These
chemicals often cause subclinical injury to the liver, increasing liver enzymes, but not causing
pathological abnormalities such as histological and hepatosteatosis status changes. Curcumin
and onion also control the out flow of ALT, AST and ALP from the liver cells. A similar
pattern was reported recently in cases of acute hepatic and transient stress (Wang et al., 2020).
AST is localized in the mitochondria, whereas ALT is distributed throughout the cytoplasm.
In the case of hepatic stress, mitochondrial damage with ROS accumulation tends to increase
the level of AST rather than ALT (Sheng et al., 2015). The manifestation of acute
hepatotoxicity in acute stress is highly variable, ranging from asymptomatic elevation of liver
enzymes to fulminant hepatic failure (Jiao et al., 2015).

Conclusion

Many harmful effects of TCDD were observed in this study, we can therefore conclude that,
supplementation of diets with Curcuma longa and/or Allium cepa could potentially improve
renal functions and prevent hepatic damage in animal models exposed to TCDD.
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SERUM GLUCOSE LEVELS, LIVER AND KIDNEY FUNCTION INDICES IN
ALLOXAN INDUCED DIABETIC RATS SUPPLEMENTED WITH AQUEOUS
EXTRACT OF HELIXANTHERA PARASITICA LEAVES

Usman, A.”
Abubakar, M.
Department of Biochemistry, Umaru MusaYaradua University, P.M.B 2218, Katsina

ABSTRACT

Diabetes is a metabolic disease typified by elevated levels of blood sugar, resulting to serious
injury to the kidneys, blood vessels, eyes, heart and nerves. This research work investigates
some biochemical parameters in the liver and kidney of alloxan-induced diabetic Wistar rats
treated with aqueous leaf extract of Helixanthera parasitica. The extract (200mg/kg) was
orally administered to alloxan-induced diabetic Wistar rats (~150mg/kg) for twenty one days,
after which some biochemical indices in the serum, liver and kidney were measured and
compared with the control. The results shows that serum alanine aminotransferase (ALT),
serum aspartate aminotransferase (AST), serum urea, direct bilirubin and creatinine of
untreated diabetic group were significantly higher (p<0.05) when compared with the extract
treated group and normal control group. These findings indicated that administration of
aqueous leaf extract of Helixanthera parasitica to diabetic rats ameliorates some of the
adverse effects of diabetes complications.

Key Words: Diabetes, Helixanthera parasitica, Liver Functions, Kidney Functions.
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ISOLATION OF MULTIDRUG RESISTANT BACTERIA FROM TWO LOCALLY
PRODUCED DRINKS SOLD IN NORTH CENTRAL, NIGERIA

Oyedum, U.M.*
Agbala, J.

Department of Microbiology, School of Life Sciences, Federal University of Technology,
Minna

ABSTRACT

The predominance of multidrug resistant (MDR) bacteria among the populace, edible foods
and drinks is fast becoming the major concern in most communities. Six (6) locally prepared
drinks from three locations were aseptically collected and transported to the Microbiology
Laboratory of Federal University of Technology, Minna. Samples were serially diluted and
were inoculated on various media through the spread plate method. The bacterial isolates
were identified based on their Gram reaction and other biochemical tests. The antibiotic
susceptibility tests were carried out for the bacterial isolates using the disc diffusion method
on Muller Hinton agar. The result revealed that out of all the locally prepared drinks sampled
tiger-nut drink (Kunuaya) (3.9 x10°%) and Zobo (3.4 x10% from Federal University of
Technology, Minna, Bosso campus had the highest microbial count. Various bacterial
pathogens were isolated and identified with Salmonella sp having the highest frequency of
occurrence (30.7%) and Klebsiella sp having the lowest frequency (7.7%). The antibiotic
susceptibility tests revealed that all bacterial isolates were Multidrug resistant and as such are
a great threat to the health of the general public especially the regular consumers of these
locally prepared drinks. Hence, there is a need for adequate and continuous surveillance by
food regulatory bodies in Nigeria, to curtail the spread and infections associated with
Multidrug resistant bacteria.

Keywords: Locally prepared drinks; Bacteria; Multi-drug resistant bacteria; Zobo; Kunuaya

Introduction

Locally produced drinks are liquids mainly processed from animal or plant sources. They may
be regarded as stimulants such as tea, as refreshers such as soft drinks, juices or as nutritional
drinks such as milk. The processing of locally produced drinks could either be by simple non-
microbial processes or physical techniques (such as malting, boiling, pasteurization and
distillation) or may involve microbial process such as fermentation and/or enzyme
clarification (Koketso et al., 2018; Onuoha & Fatokun, 2014; Umar et al., 2014).
Fermentation by microorganisms, mainly involves the breakdown of sugars to yield acids and
then the acids are converted to alcohol. Fermentation is the major processing technique
employed in the preparation of over 90% of the diverse locally produced drinks across Africa
(Umar et al., 2014). The fermenters and saccharifying enzymes are usually intrinsic to the
grains and other ingredients (Koketso et al., 2018; Umar et al., 2014).

Locally produced drinks could be classified as either alcoholic (such as burukutu and pito) or
non alcoholic (such as kunuaya (tiger-nut milk), kunu-samiya, kunu-zaki, zobo and palm
wine) and based on the process involved they could either be regarded as industrially
processed beverages or traditionally processed beverages (Kigigha et al., 2018).

Locally produced drinks are usually known for their nutritional and therapeutic benefits
(Onuoha & Fatokun, 2014), they are basically rich in Vitamins, Minerals and carbohydrates
(Umar et al., 2014). The additional supplements such as Nuts, spices, Tubers, have
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tremendously boosted the protein content and antioxidants properties of most consumed
locally produced drinks (Kigigha et al., 2018).

Most of these indigenous drinks are usually exposed to certain pathogenic microbes
“especially the resistant strains” (Kigigha et al., 2018) during the production and packaging of
these products. Based on the fact that, these pathogenic organisms are usually associated with
the spoilage of the drinks and food borne diseases which lead to severe diseases and deaths,
there is need to continuously examine the resistant microbial burden associated with most
food and locally produced drinks commonly consumed. Thus this study is therefore said to
determine the multi drug resistant (MDR) bacteria associated with locally prepared drinks that
are commonly sold in Minna.

MATERIALS AND METHODS

Study Area

The study area was Minna, Niger State. The state is located in the North Central geopolitical
zone of Nigeria and covers a landmass of 76,363 square kilometers. It lies between latitude
8°.00-11° .30'N and Longitude 4°.00-8 °.00'E (Kigigha et al., 2017).

Sample Collection

A total of six samples for each drink namely: kunuaya and zobo were purchased from three
different vendors in three different locations (namely: Bosso market, Federal University of
Technology Minna, Bosso campus and El-waziri) in Minna, North central region of Nigeria.
The samples were taken to the Microbiology laboratory, for further analysis.

Microbiological Analysis of Sample

Serial dilution of the each drink sample was carried out by suspending one mililitre of the
kunuaya and zobo samples into 9mL of sterile distilled water in the test tube. The mixture was
shaken thoroughly to ensure proper dissolution of the sample. Spread plate method was
employed to inoculate the media. Aliquot of 1mL of the sample was pipetted each from 10
dilution tubes into well labeled Petri dishes containing a 20mL of molten nutrient agar (this
was done in triplicate) and was swirled gently to allow proper mixing. The Petri dishes were
later incubated at 37°C for 24hrs. The colonies formed were counted and expressed as colony
forming unit per millilitre (cfu/ml). The colonies that grow on the growth media that are
different in size, shape and color were picked and sub-cultured on MacConkey agar and SSA
(Salmonella Shigella agar) to determine the cultural characteristics of the organisms. The pure
isolates were preserved on agar slant bottle for further investigations.

Identification of Bacteria

The isolated bacteria were identified via Gram staining and other conventional biochemical
tests such as: Coagulase, Oxidase, Catalase, Citrate, Urease, Indole and Triple sugar test as
described by Cheesbrough, (2010).

Antibiotic Sensitivity Test

The isolates were screened for antimicrobial susceptibility using the Kirby-Bauer agar disc
diffusion method .The colony of each organism was transferred into sterile Mueller-Hilton
broth and incubated at 37°C for 24hrs.The overnight culture was adjusted to the turbidity
equivalent to 0.5 Mcfarland standard by adding 0.85% sterile normal saline to the overnight
culture. The adjusted innocula was subcultured on the surface of Mueller-Hilton agar (MHA)
and the antibiotic discs such as: Penicillin G (10ug), Augmentin (30ug), Streptomycin(10pg),
Ciprofloxacin(5pg), Nalidixic acid(30pg), Gentamycin (10pg), Ofloxacin  (5pug),
Chloramphenicol(10ug) and so on (Spencer et al., 2014), were aseptically placed at the center
of the MHA plate and incubated at 37°C for 24hours. The zones of inhibition of the bacterial
isolates were measured using a transparent ruler as described by Clinical and Laboratory
Standard Institute (CLSI), (2016).
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Results

Out of all the locally prepared drinks sampled, Kunuaya (3.9x10%) and Zobo (3.4x10°) drinks
obtained from Federal University of Technology Minna, Bosso Campus had the highest
microbial count as seen in Table 1.

Table 1: Microbial count of 2 locally prepared drinks from 3 locations in Bosso Minna.

Locations Sample Point A Point B Point C

El-Waziri Kunu aya 2.0 x 10° 2.9 x 10° 3.0x 10°
Zobo 3.0 x 10° 2.8 x 10° 2.5 x 10°

Federal University of Kunu aya 3.9x 10° 3.0x 10° 3.1x10°

Technology,Minna, Bosso  zgpo 3.4x 10° 2.9 x 10° 3.0 x 10°

campus

Bosso market Kunu aya 2.9 x 10° 2.7x 10° 2.6 x 10°
Zobo 2.7 x 10° 2.1x 10° 2.8 x 10°

Table 2: Biochemical characteristics of the isolated bacteria

Suspected Organisms

S 0583836 588 S T £ &

1 + C + + + -+ + - - - - Staphylococcus sp
2 - R - + -+ o+ - + NA + + Pseudomonas sp
3 + R - + - -+ - + - - + Bacillus sp

4 + C + + + -+ 4+ - - - - Staphylococcus sp
5 - R - + + - + - + - - + Kilebsiella sp

6 - R - - - -+ + - + + - Escherichia coli
7 - R - - - -+ -4+ + - - Salmonella sp

8 + C + + + -+ + - - - - Staphylococcus sp
9 + R - + - -+ - + - - + Bacillus sp

0 - R - - - -+ -+ o+ - - Salmonella sp
1 - R - - - -+ o+ - + + - Escherichia coli
2 - R - - - -+ -+ + - - Salmonella sp
3 - R - - - -+ -+ o+ - - Salmonella sp

Key: Isc (Isolate code), GR (Gram Reaction), Sh (Shape), Ct (catalase), Cit (Citrate), H2S
(Hydrogen Sulphide), MR (Methyl Red), VP(Voges Proskauer),Ure (Urease), Oxi (Oxidase),
Ind (Indole), Glu (Glucose), Coa (Coagulase), C (Cocci), R (Rod), + (Positive), - (Negative) ,
NA (Not applicable).
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Six (6) bacterial isolates were obtained with Salmonella sp having the highest frequency of
occurrence of 30.7% while Pseudomonas aeruginosa and Klebsiella sp had the least
frequency of occurrence of 7.7% respectively (as seen in Table 3).

Table 3: Frequency of occurrence of bacterial isolate

Organisms Frequency of occurrence Percentage of occurrence
Staphylococcus sp 3 23.1

Salmonella sp 4 30.7

Pseudomonas sp 1 7.7

Escherichia coli 2 15.4

Bacillus sp 2 15.4

Klebsiella sp 1 7.7

Total 13 100

Eight (8) bacterial isolates out of thirteen (13) bacteria isolates were obtained from kunuaya,
while five (5) bacteria isolates were obtained from Zobo. Samples from Elwaziri area had the
highest bacterial contamination with 6 bacterial isolates followed by Samples from FUT
Minna, Bosso campus with 4 bacterial isolates and then samples from Bosso Market with 3
bacterial isolates (as seen in Table 4).

Table 4: Sources and location of the bacterial isolates

Bacterial isolates Number of isolates Sources of isolates Location
Staphylococcus sp 3 Kunuaya (2 isolates)  El-waziri

Zobo(1 isolate) Bosso campus

Salmonella sp 4 Kunuaya (2 isolates)  Bosso market
Zobo(2isolate) El-waziri

Pseudomonas sp 1 Zobo Bosso campus

Escherichia coli 2 Kunuaya (2 isolates)  Bosso campus
El-waziri

Bacillus sp 2 Kunuaya (1 isolates)  Bosso market
Zobo(1 isolate) El-waziri

Klebsiella sp 1 Kunuaya Bosso campus
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Table 5.1: Susceptibility profile for Gram positive bacteria

BaCteriaI Number 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
olate of e Z(%) AMP(%) R(%) PEF(%) CN(%) CPX(%) APX(%) SXT(%) E@%)  S(%)
iSO
Staphylococcus

aureus
S 3 0(0) 0(0) 0(0) 1(33.3) 0(0) 0(0) 0(0) 1(33.3) 0(0) 0(0)
| 0(0) 0(0) 1(33.3) 0(0) 0(0) 0(0) 0(0) 2(66.6) 0(0) 0(0)
R 3(100)  3(100) 2(66.6) 2(66.6) 3(100)  3(100) 3(100) 0(0) 3(100)  3(100)

Bacillus sp

S 2 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(50) 0(0) 0(0)
| 0(0) 0(0) 0(0) 0(0) 1(50) 0(0) 0(0) 1(50) 0(0) 0(0)
R 2(100)  2(100) 2(100)  2(100) 1(50) 2(100) 2(100) 0(0) 2(100)  2(100)

Key: R= resistance, S=susceptible, I=intermediate, CN=Gentamycin, CPX=Ciprofloxacin, APX=Ampliclox, SXT=Septrin, PEF=Perfloxacin,
R=Rifampicin, AMP=Ampicillin,  E=Ethromycin,S=Streptomycin,Z=Zithromax
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Table 5.2: Susceptibility profile for Gram negative bacteria

BaCteriaI Number 0, 0, 0 0, 0, 0, 0 0, 0, 0,
isolate pf e SP(%) PEF(%) OFX(%) CPX(%) CH(%) S(%) AU(%) CN(%) AM%)  SXT(%)
iSO
Pseudomonas
Sp
S 1 0(0) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
I 0(0) 1(100) 0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0)
R 1(100) 0(0) 0(0) 1(100) 1(100)  1(100) 1(100) 1(100) 1(100)  1(100)
Escherichia
coli
S 2 0(0) 0 (0) 1(50) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
| 0(0) 1(50) 1(50) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(50)
R 2(100) 1(50) 0(0) 2(100) 2(100)  2(100) 2(100) 2(100) 2(100)  1(50)
Klebsiella sp
S 1 0(0) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
| 0(0) 0(0) 0(0) 0(0) 1(100)  0(0) 0(0) 0(0) 0(0) 1(100)
R 1(100) 1(100) 0(0) 1(100) 0(0) 1(100) 1(100) 1(100) 1(100)  0(0)
Salmonella sp
S 4 0(0) 0(0) 1(25) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
| 0(0) 0(0) 0(0) 0(0) 1(25) 0(0) 0(0) 0(0) 0(0) 2(50)
R 4(100) 4(100) 3(75) 4(100) 2(75) 4(100) 4(100) 4(100) 4(100) 2(50)

Key. R= resistance, S=susceptible, I=intermediate, CN=Gentamycin, CPX=Ciprofloxacin, CH=Chloramphenicol, SXT=Septrin,
PEF=Perfloxacin,OFX=0floxacin, AM=Amoxacillin, SP=Sparfloxacin,S=Streptomycin,AU=Augmentin
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DISCUSSION

This study reveal that kunuaya (3.9 x10% and zobo (3.4 x10% from F.U.T Minna, Bosso
campus are highly contaminated with disease causing microorganisms, as seen in Table 1 .
This could be based on the unhygienic packaging associated with most of these drinks, which
introduces high microbial contaminants to the drinks before they are consumed. Similarly
poor or inadequate use of personal protective wears by the manufacturers of these drinks
exposes these locally prepared drinks to high microbial contamination. This result agrees with
the findings of (Adesakin and Obiekezie, 2020; Ayandele, 2015) who revealed that improper
use of protective wears by manufacturers enhances the introduction of microbial contaminants
into the drinks.

The study also revealed that Salmonella sp. had the highest frequency of occurrence (30.7%)
followed by Staphylococcus aureus (23.1%). This could be due to the fact that certain
production materials of these locally prepared drinks such as water usually harbor large
populations of faecal coliforms (from either human or animal sources) and environmental
wastes. This finding agrees with (Musa et al., 2018) who revealed that most locally prepared
drinks analysed, were highly contaminated by faecal coliforms.

The high bacterial contamination recorded in kununaya compared to zobo drink (as seen in
Table 4) could be based on the fact that the raw materials for kunuaya, which are tiger nuts
are easily prone to microbial contamination during their growth and harvest in the fields and
this usually exposes the tiger nut milk (kunuaya) to heavy contamination with various
microbes. Similarly milling machine used to mill the tiger nuts are usually for commercial
purpose and in most cases are usually unclean and heavily contaminated with bacteria, which
in turn contaminates the tiger nut milk (kunuaya) after the tiger nuts have been milled.
However the high contamination of various bacteria observed in locally prepared drinks
obtained in Elwaziri area (as seen in Table 4) could be attributed to certain factors such as low
personal hygiene of the populace in that area and improper disposal of waste by the populace
in that area. This agrees with the finding of (Ayandele, 2015) who revealed that most raw
materials used for local drinks are edible roots of crops and hence are prone to microbial
contamination.

This study revealed that all bacterial isolates (namely the Gram positive and Gram negative)
were all multidrug resistant (Table 5 and 6). This could be attributed to the fact that most
bacterial prevalent among the populace or within the study area exhibited multidrug resistant
due to the rapid dissemination of the resistant gene's through various genetic transfer material
such as plasmids.

Conclusion and Recommendation

This study revealed that two commonly consumed local drinks, namely; kunuaya (tiger nut
milk) and zobo are highly contaminated with various bacteria such as: Staphylococcus sp,
Salmonella sp, Pseudomonas sp, Escherichia coli, Bacillus sp and Klebsiella sp. However all
these bacterial contaminants are multi drug resistant, thus there is an eminent need for
Government and food monitoring agencies to enlighten and encourage producers and vendors
of these locally prepared drinks, on the importance to employ adequate hygienic standards in
the production and packaging of these locally prepared drinks to ensure that bacterial
contaminants, especially multi drug resistant bacteria are curtailed and controlled.
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NITROUS OXIDE EMISSION ON N-FERTILIZATION IN RICE GROWN UNDER
PRMSU-SM CONDITION
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ABSTRACT

The study aims to determine the estimated nitrous oxide emission on N-fertilization in rice
grown under PRMSU-SM condition. It focuses on the N residue and N,O emission.

The result of the study showed that Treatment 4 recorded the highest amount of nitrogen in
crop residue return to soil and nitrous oxide emission, which indicates that the higher the
nitrogen application, the higher the N residue and N,O emission. Also, Treatment 4 recorded
the lowest soil pH level, which indicates that the higher the amount of nitrogen applied to the
soil resulted in soil acidity. Moreover, the recommended application rate of fertilizer can be
lessened based on the calculation to reduce the N,O emission.

Meanwhile, researchable areas, like assessing N,O emission in the rice field and other crops,
need to be addressed.

Keyword: Nitrous oxide emission, fertilization, residue
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A TECHNICAL STUDY ON PLUG FLOW REACTOR DESIGN AND
EXPERIMENTATION FOR WASTE PLASTIC PYROLYSIS TO VALUABLE
MATERIALS
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Supervisor: Dr. Sharif H. Zein*
Department of Chemical Engineering, Faculty of Science and Engineering, University of Hull

ABSTRACT

Climate change and groundwater contamination are typical environmental problems caused
by waste plastics. Pyrolysis has shown to be a reputable process for managing these wastes
using reactors. In this paper, a continuous flow, otherwise called a plug flow reactor (PFR), is
designed to pyrolyse waste plastics into valuable materials. A lab furnace was used to heat the
proposed PFR. The reactor pyrolyses solid waste plastics into valuable materials. To the best
of the researcher’s knowledge, this is a novel work owing to the extensive literature review
performed and the publications made in their other works. The reactor consists of three
sections: 1) inlet, 2) main chamber and 3) outlet. The main chamber with length of
approximately 40 cm, a reactant velocity of 20-25 m/s and a volumetric flow rate 0.5-1 m*s.
Single-phase products of varying crystalline structures are produced at the minimum optimum
conditions of 350-600 °C reaction temperature and 100-200 min residence time. These
valuable products are applicable in a wide range of applications.

Keywords: waste plastics; Climate Change; Plug Flow Reactor (PFR); Reactor Design;
Pyrolysis; Valuable Materials.
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DIGESTION OF ORGANIC WASTE FROM HUMAN BODY AND PINEAPPLE
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ABSTRACT

Treatment of municipal wastewater (MWW) is important to meet the required discharge
standards. Onsite wastewater treatment does not need energy but produces, offsite wastewater
treatment need energy and produces. This study evaluated the anaerobic mono-digestion and
co-digestion of organic waste from human body (OWHB) and pineapple peel (PP) for biogas
production. Urine, faeces and PP showed high total volatile solids (TVS) values of
96.56+0.5%, 82.65+0.7% and 93.56+0.6% and biodegradability index (BI) of 1.5:1, 2.1:1 and
1.6:1 respectively. Biogas production was done using batch feeding system (BFS) and
continuous feeding system (CFS). The production started with BFS by mono-digestion of
fresh faeces (FF), the result was 150mL for FF under an average psychrophilic temperature of
18+1°C. The mixing ratio was varied from 1:1 to 1:4, the organic loading rate (OLR) was kept
at 84g TS for all set ups, Ratio 1:2.5 FF:PP produced maximum cumulative biogas of
2,379mL but production for all set ups ended in short period with decreasing order as
retention time (RT) increase. The temperature was then changed to mesophilic at 35°C, the
quick decline in production was observed, on day 3 pH was observed to be 4.9. 20ml of urine
was added on a daily basis and production raised to 8,321mL. pH was adjusted using
1.0MNaOH and 1.0MHCI in the range of 4.4 to 8.6 but the production ended in 4 days in
decreasing order, the difference between pH after anaerobic digestion was very small. It was
found out zwitterions from amino acids can adjust pH to the certain values at isoelectric point
(IEP). The system of production was changed from FF to OWHB by using CFS at OLR of
18.2TSg/day, the production showed an increase for few days and become stable. It was
concluded that, zwitterions are new parameters that affects biogas production and IEP for this
research was 5.97+0.68. After neutralizing the zwitterionic inhibition, biogas production was
optimized by 108 folds for mono-digestion of at psychrophilic temperature, 199 folds for co-
digestion at psychrophilic temperature and 441 folds for co-digestion at mesophilic
temperature.

Keywords: Anaerobic Co-digestion, OWHB, Fresh Faeces, Urine, Pineapple Peel,
Temperature, Zwitterions, Isoeletric Point.

1. Introduction
Treatment of MWW is important to meet the required discharge standards to protect both
public and environmental health [1, 2]. MWW originates from households, institutions,
recreational facilities, commercial centres, and industries after it has been used for various
activities [3]. About 40% of daily wastewater flow originates from toilets which consist of
human faeces and urine. Human faeces and urine are called OWHB [4] and contribute to 40%
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of the total pollution in wastewater treatment plants (WWTPs) [5, 6], and they are carriers of
disease causing organisms [7].

There are two types of WWTPs, onsite wastewater treatment plants (OnWWTPs), where
treatment plants (TPs) are located at the site of production in small plants like toilets, septic
tanks and waste stabilization ponds. Onsite wastewater consist of faeces, urine, and water
therefore can be treated biologically [8, 9]. Offsite wastewater treatment plants (OfWWTPs)
where wastewater (WW) is transported through the sewer system to large TPs far away from
the site of production like waste stabilization ponds, lagoons, and upflow anaerobic sludge
blanket (UASB) [10]. WW for OfWWTPs originates from households, institutions,
commercial centres, recreational facilities, and industries like beverages, winery, milk, juice,
e.t.c and contains hazardous contaminants that harm micro-organism and therefore affect
biological treatment [3, 11]. Sludge from OnWWTPs can be transported to OFWWTPs or
sanitary landfills or disposed to the environment depending on the policy and regulations of
the country [12, 13, 14] or applied on land as a source of organic fertilizers [14, 15, 16].
OnWWTPs are also called low cost sanitation and do not require energy in treatment, instead
they generate energy [17], they are more economical in energy production compared to
OfWWTPs [18, 19, 20]. OFWWTPs are producers of energy and consumers at the same time,
they are also called high cost sanitation, the cost of operation increases with the coverage [21,
22, 23].

There are two OfWWTPs, decentralized TPs that cover a small areas whereby the treatment is
done near the site of production, this type of treatment has low capital and operating costs [24,
25]. Centralized TPs that cover a large areas whereby the treatment is done far away from the
site of production, this type of treatment has high capital and operating costs [24 26, 27].

The sludge from OnWWTPs is called faecal sludge (FS) [28, 29], the sludge that has been
conveyed through a sewer system to OFWWTPs is called sewage sludge (SS). Sewage sludge
can be divided into primary sludge and secondary sludge [3]. Fresh solid from human being
is called faeces [30], the mixture of faeces and urine is called OWHB [4].

The amount of OWHB produced varies from person to person depending on the eating habit,
people who eat unprocessed food or food with high fibre content produces a large amount of
faeces compared to people who eat processed food or food with less fibre content [31]. On
average a human beings can produce 80grams of faeces per day [32] and 1.6litres of urine per
day [33, 34]. The current global annual WW production was estimated to be 3.8 x 10*M? [35,
36].

Due to the nature of containing pollutants and carrying pathogenic organisms, sludge
treatment before disposal or reuse is mandatory to protect the public and environment health
[5, 6, 7, 11]. Treatments in OfWWTPs requires energy to meet the required standards [11],
high quality effluents, stringent effluent requirement, and volume of wastewater increases the
energy consumption [37, 38, 39]. Energy consumption also differs depending on treatment,
technology, location, and level of development [40, 41]. Aerobic treatment consumes more
energy for aeration while anaerobic consumes less [42]. Energy is consumed in colder and
temperate regions for heating and mixing, while in equatorial and tropical regions heating and
mixing is done by free sun heat and wind flow [43]. Anaerobic digestion of OWHB is
economical because it can treat WW by changing pollutants into biogas, and kill pathogenic
bacteria at the same time [4, 44].

Anaerobic co-digestion consists of two or more substrates to improve the production of biogas
by supplementing the nutrients that are lacking in a single substrate [45], reducing the effects
of inhibitory substances and increase biogas production [45, 46, 47]. Anaerobic co —
digestions of OWHB recover energy in form of biogas, remove disease causing organisms,
protect public health, environmental health and receiving water bodies from pollution [48,
49].
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Several studies have been conducted on co-digestion of human excreta in the past, that
include: simulated human faeces [18], fresh faeces with food waste, vegetable waste, and
fruits waste [19], human excreta, cow dung and wheat straw [50], human excreta and food
waste [51], human faeces and poultry litter and cow dung [20]. However there was no study
done on co-digestion of OWHB and pineapple peel (PP). This study explored anaerobic co-
digestion of pineapple peel (PP) with OWHB to produce biogas. It aimed to produce energy
directly from WWTPs for other economic activities rather than using it to treat wastewater.

2. Materials and Methods
2.1 Materials and Equipment
Materials used were fresh faeces, urine and pineapple peel, and equipment used include oven,
furnace, spectrophotometry, pH meter, and electrical conductivity meter.
2.2 Methods
Fresh faeces (FFs) were collected at the entry point to the anaerobic pond of Moi University
Waste Stabilization Ponds (WSPs). Market wastes (MW) were collected at Moi University
market, the wastes were selected depending on their availability throughout the year. The
waste selected were banana peel (BP), pineapple peel (PP) and water melon peel (WMP) and
the VW selected were collard green waste (CGW), cabbage waste (CW), and spinach waste
(SW).
All substrates were transported to laboratory for analysis. The following parameters were
analysed moisture content (MC), total solids (TS), total volatile solids (TVS), pH, and
electrical conductivity (EC) at Moi University Chemical Engineering and Chemistry
laboratories. Bl (Chemical oxygen demand (COD):Biochemical oxygen demand (BOD)),
analysis of TS and MC was done before every set-up to determine the mixing ratio for organic
loading rate to be fed into the digesters.
Samples were weighed using weight balance model 1- 800 - METTLER supplied by Mettler
Toledo, TS and MC were analysed using an oven model FH-03 supplied by Mrc Laboratory
Equipment, pH was analysed using pH metre model H198127 supplied by HANNA
Instruments, electrical conductivity was analysed using electrical conductivity metre model
CRISON CM 35 supplied by Material Laboratory Industrie, TVS was analysed using furnace
model DFO-36 supplied by Digital Muffle Furnace, COD was analysed using
spectrophotometry model DR-6000 supplied by HACH, and BOD was analysed using
OxiTop respirometer model OxiTop-i S6 supplied by Wuxy lanspn.
Laboratory for Analysis of Moisture Contents, Total Solids and Total Volatile Solids
Calculations of moisture contents (MC), total solids (TS), and total volatile solids (TVS) were
done according to Anderson and Ingram [52] as follows:
a) Weigh an empty crucible (W) g.
b) Weight of crucible and sample (W>) g.
c) Weight of crucible and samples after drying oven at 105°C (W3) g.
d) Weight of crucible and samples after burning in oven at 550°C (W) g.

Moisture Content (MC %) ~ MC = 22=%5 x100 (1)
Z—Wl
Dry Matter or TS (%) TS = (1001+°(;’0Mc)x(w2 -W) )
Total Volatile Solids (TVS %) TVS = % x 100 3)
37 VV1

Batch Feeding System under Psychrophilic Temperature

Biogas was produced using different set ups, first set up was mono-digestion of separate FF
and market waste (MW), mono-digestion was followed by co-digestion of FF with MW. FF
was further co-digested separately with fruit wastes (FrW) and vegetable wastes (VW). VW
was eliminated from the set up because of lower biogas production and FF was co-digested
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separately with BP and PP, WMP were eliminated due to low C:N from the literature [53]. Co-
digestion of FF with PP produced more biogas, the sizes of PP where reduced by shredding
and blendered to increase the surface area for bacterial activities, the substrates were mixed
well (Figure 1). The mixed FF and PP were fed into 1.5 litres water bottles (digester) with
constant organic loading (OLR) of 84g dry matter (DM) or TS. Bottles were filled up with
water to 1.2 litres level. The free space was left on the top of the digesters to allow room for
floating substrates during anaerobic digestion, the space was also left to allow free movement
of biogas from the digester to biogas holders. All digesters were set in replicates. Biogas
production was measured by the liquid displacement method. All set ups were conducted
under average psychrophilic room temperature of 18°C, the digesters set ups were as follows:
FFs and (MW) were digested separately.

FFs were co-digested with VW and FrW at the ratio 1:1:1

FFs were co-digested with FrW at ratio of 1:1.

FFs were co-digested with VW at ratio of 1:1.

FFs were co-digested PP at ratios 1:1, 1:2, 1:3 and1:4

FFs were co-digested and BP at ratios 1:1, 1:2, 1:3 and1:4

FFs was co-digested with PP at the ratios of 1:2, 1:2.5 1:3, 1:3.5, and 1:4.

a.
b.
C.
d.
e.
f.
g.

Figure 1: PPs after shredding (left) and after blendering (right)

Batch Feeding Under Mesophilic Temperature

Batch feeding system at mesophilic temperature was applied at the temperature of 35°C at the
OLR of 84g TS or dry matter (DM) under 2 scenarios, first by using urine on daily basis to
neutralize the pH in digester and second by adjusting pH using 1.0M NaOH and 1.0M HCL
before feeding into digester. The optimum parameter selected were pH and mixing ratios,
values of pH and mixing ratios were obtained using Design Expert (Response Surface
Method), the values pH were 4.4 — 8.8 and those for mixing ratios were 1:1.2 — 1:6.8. The set
up consist of mono-digestion of OWHB at average psychrophilic temperature of 18°C and co-
digestion with mixing ratio of 1:2.5 (FF:PP) at psychrophilic and mesophilic temperatures of
18°C and 35°C respectively.

Biogas Production under Continuous Feeding System

The mode of feeding was changed from BFS to CFS to create a condition similar to that in the
anaerobic pond (plug flow anaerobic pond) of the treatment plant. Volume of plug flow
digester (VD) was designed by considering daily substrate input (SD) and retention time (RT)
[54, 55].
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DV =SD % RT

(4)

Where:

DV = Digester volume (M? or Litres),

SD = Daily substrate input (M®/day or L/day),

RT = Retention time (days).

Three digesters were set, one digester with mono-digestion of OWHB at average
psychrophilic temperature of 18°C and two digesters with co-digestion of OWHB and PP at
average psychrophilic temperature of 18°C and mesophilic temperature of 35°C. The set-up
was shown in Figure 2.

The control was set for the aim of creating the condition similar to that of the real operational
anaerobic pond to observe if mono-digestion of OWHB can produce biogas. Co-digestion at
both psychrophilic and mesophilic temperatures were set to observe the improvement of
biogas production from mono-digestion under different temperatures, the mesophilic
temperature was set using water bath. The digester was fed on a daily basis and biogas
production was recorded for 24hrs. 5 litres digesters were used and substrates were fed at the
OLR of 18.2g/day DM, with 364ml/day of urine to keep average ratio of human urine to
faeces to 1:20 [30, 31, 32, 33]. The hydraulic retention time (HRT) was set to 2 days [56, 57,
58] with maximum solid retention time (SRT) of 15 days.

;

Figure 2: Plug flow digester at psychrop‘hilic temperature

3. Results and Discussion

3.1 Characterization of Substrates
It was observed that both FF and PP have high TVS of 82.65+0.39% and 93.56+0.6
respectively, but also having BI that is between the optimum ranges for degradation by
microorganisms of 1.5:1 and 2:1 respectively [59, 60, 61, 62]. From these results co-digestion
of FF and PP can optimize the biogas production because both of them are biodegradable and
have high TVS. Results for the analysis of the parameters were shown in Table 1.
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Table 1: moisture content, total solids and total volatile solids of fresh faeces and pineapple

peels

Subst MC (%) TS (%) TVS (%) pH Bl EC (uS/m)
rates

FFs 79.22+0.7  20.78+0.7 82.65+0.4  6.8+0.1 2.1 140.2+0.8
PPs 72.15£0.5  27.82+0.6 93.56£0.6  4.4+0.1 1.6 145.1+0.7
Urine 92.00+0.2 8.00+0.1 96.56+0.5 6.3+04 1.5 128042.0

3.2 Biogas Production Under Batch Feeding System

Biogas production for batch feeding system was done by co-digestion of FF with different
substrates and ratios to find out the substrate and ratio with high production, substrates with
low production were eliminated from the set-up, for all set ups the production started within 4
hours of digester set ups and ended between 6 to 16 days. Biogas production was done under
average psychrophilic room temperature of 18°C, the results for co-digestion with different
substrates and ratios were shown in the Table 2.

Table 2: The results of biogas production by co-digestion with different substrates

Mono/Co- Substrate  Mixing Production Retention time (Days)
Digestion Ratios (ML)

Mono - Digestion FF - 150 6

Mono - Digestion MW - 0 0

Co - Digestion FF-MW 1:1:1 1,225 14

Co - Digestion FF:VW 1:1 357 8

Co - Digestion FF:FrW 1:1 1,923 16

Co - Digestion FF:BP 1: 1,070 9

Co - Digestion FF:PP 1:2 1,285 8

Digestate for biogas production from co-digestion of FF with MW was left in the digester for

8 months during COVID-19 outbreak but it was found to be fresh (Figure 2), this indicates

that between the substrates used one has caused total inhibition of bacteria in the digester.
e R e

s

Figure 2: Appearance of digestate after staying in digester for 8 months

Biogas Production from Co-digestion of FF and PP at Different Ratios

The biogas production showed that; the production increased from 847mL at the ratio 1:1 to
2,379mL at the ratio 1:2.5, the production then started to decrease to 1,519mL at a ratio of 1:3
to 629mL at a ratio of 1:4. It was also observed that for all ratios, biogas production decreases
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from day one to the final day of production and ends within a short period of time with
different RTs, the RT was 10 days from ratio 1:1 to 1:3 but decreased to 9 and 6 days at ratios
1:3.5 to 1:4 respectively. The behaviour of production decreasing with the increase in RT is
the indicator that between FF and PP there is one substance that causes the inhibition of
bacteria in the digester. The cumulative amount of biogas produced and RT for each ratio has
been shown in Table 3 and trend of production was shown in Figure 3.

Table 3: Amount of biogas produced and RT for each ratio

Ratio 1:1 1:1.5 1:2 1:25 1:3 1:3.5 1:4

Production (mL) 847 984 1,306 2,379 1,519 1,133 629

HRT (days) 10 10 10 10 10 9 6
1200

1000

Production (mL)
(o]
o
o

HRT (Days)

Figure 3: Biogas production from co-digestion of FFs and PP at the ratio of 1:2.5.

Biogas Production by Co-digestion of FF and PP at Ratio of 1:2.5 under Mesophilic
Temperature

Under mesophilic temperature, biogas production was 193mL in day 1, it decreased to 174mL
in day 2 and 94mL in day 3. pH was observed to be low at 4.9, and 20mL of urine was added
to rise pH and production rise to 362mL at day 4. Without addition of urine production falls to
246mL at day 5, and 88mL at day 6. From day 7, urine was added on a daily basis until day
11 where the highest production of 1,550mL per day was observed. After day 11 the digester
started to clog due to high production and it blasted 3 times, due to unclogging and blasting,
the records of production were not consistent, and the production was stopped on day 15.
From this set up it was clear that; the inhibitor present in the either FF or PP can be
neutralized by using urine but is not suitable under BFS, it was also observed that, the time for
inhibition is shorter at mesophilic temperatures compared to psychrophilic temperatures. The
production has increased to 8,321mL from 2,379mL in the previous set-up. The changes in
pH and biogas production were shown in the Table 4 and Figure 4
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Table 4: Changes in pH in relation to addition of urine (mL)
Days 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Urine - - - 20 - - - 20 20 20 20 20 20 20 20
pH - - 49 53 53 52 50 57 57 60 66 67 67 68 68
2000
E 1500
[
S 1000
(@]
=
8 500
[a
0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Time (days)

Figure 4: Biogas production from co-digestion of FFs and PP at constant mesophilic
temperature of 35°C under batch feeding system.

Biogas Production by Co-Digestion of FF with PP at Different Ratios and pH Values
under Mesophilic Temperature

In this set up, the mixing ratios and pH were used as optimum conditions for biogas
production, values for optimum conditions were determined by Design Expert (Surface
Response Method). The values obtained were 1:1.2 — 1:6.8 for mixing ratios and 4.4 — 8.6 for
pH values, pH was adjusted using 1.0MNaOH and 1.0MHCI. The digesters were set in
replicate at the constant mesophilic temperature of 35°C. Biogas production was high in the
first day and decreased until the production ended in day 4. The trend of production was
similar to the production from ratio 1:2.5 under mesophilic temperature. The values of pH at
the end of biogas production were analysed and all values were observed to be adjusted to a
narrow values with very small differences. The lowest adjusted pH value (4.4) and highest
adjusted pH value (8.6) which have the difference of 4.2, have been adjusted to 5.76 and 6.07
with a small difference of 0.31 as shown in Table 5.

Table 5: Trend of biogas production with different mixing ratios and different pH values
showing the changes of pH before and after anaerobic digestion

Ratios 1:2.5 1:6 14 1:12 1:68 1:4 1:2 1:4 1.4 1:6
Initial pH 6.83 657 684 693 685 6.82 6.89 6.87 6.88 6.91
Adjusted pH 5.0 8.0 6.5 6.5 80 44 80 65 86 50
Trend of biogas 0 1072 860 0 680 125 808 828 0 307
production in 4 days 0 190 244 222 0 165 247 0 220

0
0 195 245 0 98 0 205 251 0 200

0 &5 180 0 92 0 110 178 155 155
pH after Digestion 596 605 692 598 599 576 595 595 6.07 5.86

From the results, it was found out that the compounds that can adjust pH with small difference
are zwitterions, in the substrates used, the zwitterions are amino acids [63]. Amino acids are
the end products of enteric anaerobic digestion of proteins in human intestines, amino acids
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are absorbed into the blood system in the small and large intestines [64, 65, 66]. Undigested
proteins and unabsorbed amino acids are transferred into the colon and leave the body as
faeces [67].

During hydrolysis of amino acids to sugars, there is the point called isoelectric point (IEP)
whereby amino acids can release into the aqueous solution, equal acid and base from
carboxylic group (-COOH) and amine group (-NH;) at the same time and adjust their pH to a
narrow different values depending on the group of amino acid [63, 68, 69]. At IEP, the
bioavailability and solubility of amino acids become very low, this decreases the biogas
production because the substrates cannot be degraded biologically by microorganism in the
digester [70]. From the results of this set-up it was obvious that the adjustment of pH at once
cannot give optimum biogas production. To get the optimum production, pH has to be
adjusted on a daily basis. This may result in high consumption of chemicals and lead to the
elevation of operational costs. It was also obvious that the daily addition of urine is not
suitable for BFS.

To avoid elevation of cost, the only solution was to set a plug flow digester that is equivalent
to the operational plug flow anaerobic pond at laboratory scale. Urine contains urea
(CH4N;0), under aqueous condition CH4N>O is hydrolysed in the presence of bacteria to
form ionic ammonia nitrogen (IAN) and bicarbonates [71].

CH.N,0 + 3H,0 2NH, + HCO; + OH (5)

The enzymes urease present in the faeces also break down urea to form free ammonia
nitrogen (FAN) and carbon dioxide [72, 73, 74], FAN remains in supernatant water in the
digester [69]. The equilibrium between FAN and IAN under aqueous condition can lead to the
formation of hydroxyl group (-OH). The —OH in aqueous environment can help to reduce the
zwitterionic impact of equal acid and base and therefore increase in more —OH will rise the
pH [71, 72, 75].

CH,N,O + H,0 (0, + 2NH; (©6)

NHz+ H,0 <«— »NH,OH ©)

NH,OH NH," + OH" (8)
—>

3.3 Biogas Production under Continuous Feeding System

After changing the system of from BFS to CFS production has shown an increasing trend with
time from day 1 and becomes approximately constant on day 4 for mono-digestion at
psychrophilic temperature, day 5 for co-digestion at psychrophilic temperature and day 7 for
co-digestion at mesophilic temperature. The set-ups were stopped at day 15 after observing
that the production has remained almost constant for a substantial time. The behaviour of
production to remain almost constants is an indicator that the number of bacteria present in
the digester have grown enough to consume the substrates fed and convert into biogas within
the same day. The cumulative biogas productions were shown in Table 6.

Table 6: Cumulative biogas productions from OWHB

Digestion System Operating Mean Daily Cumulative
Temperature production (mL) Production (mL)
Mono-digestion Psychrophilic 1,15343 16,159
Co-digestion Psychrophilic 2,16245 29,848
Co-Digestion Mesophilic 4,735+29 66,177

From the study OWHB mono-digestion has optimized biogas production by 108 folds from
150mL mono-digestion of FF to 16,159mL for mono-digestion of OWHB at psychrophilic
temperature, by 199 folds for co-digestion of OWHB with PP at psychrophilic temperature,
and by 441 folds for co-digestion of OWHB with PP at mesophilic temperature. From the
research by using faeces production of 80g/ca.day [30], OWHB operated on CFS at
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psychrophilic temperature can produce 5L/ca.day for mono-digestion and 9.5L/ca.day for co-
digestion with PP under psychrophilic temperature and 19L/ca.day for co-digestion with PP
under mesophilic temperature. The trend of overall production for the three set-ups has been
shown in the Figure 5.

6000
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Figure 5: Trend of daily biogas production for mono-digestion at psychrophilic temperature
and co-digested psychrophilic and mesophilic temperatures under CFS

The results of the research are in line with the past research by Riungu [19] whereby biogas
production from anaerobic digestion of dry faeces without urine has shown a decreasing trend
of biogas production with increased RT while under CFS it has shown the trend of increasing
with increased RT. It is also in line with another research done by Twizerimana [76] whereby
the co-digestion of human urine with cotton yarn waste increased the production of biogas
from 37 days mono—digestion of cotton yarn alone to 95 days by co-digestion with human
urine. Finally for biogas production from dairy industry wastewater the low pH was stabilized
using NaOH [77].

4. Conclusions and Recommendations
4.1 Conclusion

From the results, it can be concluded that:

a) Zwitterion is a new inhibitory parameter that affects biogas production within a short
period of time for substrates of protein origin.

b) The time for inhibition of zwitterion in anaerobic digestion of fresh faeces is shorter (4
days) at mesophilic temperatures and longer (6 -16 days) at psychrophilic
temperatures.

c) For the case of this research the IEP pH of zwitterion is 5.97+0.7

d) Anaerobic digestion of OWHB for biogas production is not suitable for BFS but for
CFS.

e) Mono-digestion and co-digestion of OWHB with PP at psychrophilic temperature can
produce 5L/ca.day and 9.5L/ca.day respectively while co-digestion at mesophilic
temperature can produce 19L/ca.day.

f) After neutralization of zwitterionic inhibition, biogas production was optimized by
108 from 150mL for mono - digestion of FF to 16,159mL for mono-digestion of
OWHB under psychrophilic temperature, by 199 folds for co-digestion under
psychrophilic temperature and 441 folds for co-digestion under mesophilic
temperature.
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g) Using OWHB for biogas production will reduce the emission of methane and other
greenhouse gases into the atmosphere from wastewater treatment plants, this is in line
with Agreement of Glasgow United Nations Framework Conference on Climate
Change 2021 of reducing CH4 and other greenhouse gases emissions by 30% by the
year 2030 and reaching 0 emission by the year 2050 [78, 79].

4.2 Recommendation
From the findings of this research, it is recommended:

a) To do more research on the zwitterionic impacts on biogas production from other
substrates of protein origin.

b) To establish zwitterion IEP for all substrates of protein origin for future application in
biogas production through anaerobic digestion.
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ABSTRACT

The fact that food is inevitable for human survival makes farming imperative. However, the
achievement of goal 14™ (life below water) and 15" (life on land) of United Nations
Sustainable Development Goals remain questionable with the continuous proliferation and
unregulated utilization of artificially synthesized agrochemicals in Nigeria. Population
explosion, diversification, modernization of farming, higher yield for commercial gain are
some perceived forces that gear the propagation and utilization the synthetic agrochemicals in
the country. Thus, statistical data shows a significant increase in the importation and use of
agrochemicals with Nigeria ranked second leading importer of pesticides in Africa. Some
existing and currently used synthetic agrochemicals in Nigeria and their detrimental effects on
bios on land and in water were reviewed. Based on the Agenda 2030 of United Nations, this
paper highlighted the objectives of the goal 14™ and 15" of Sustainable Development and
various problems that will hinder the achievement of these objectives were coined out. The
paper also concludes and suggests on the possible ways forward based on the literatures
reviewed among which; relevant government agencies like National Agency for Food and
Drug Administration and Control (NAFDAC) and Standard Organization of Nigeria (SON)
should review their criteria and standard for clearing and monitoring agrochemicals
manufactured locally and those imported from outside the country. Agrochemicals Production
Companies should review and determine safer synthetic chemicals that are target specific,
greener and less harmful to the lives on land and below water with the aim of achieving the
relevant SDGs.

Keywords: Proliferation, Synthetic Agrochemicals, Sustainable Development

Introduction

Food, water and air are part of the requirement for human survival on earth, the food we eat
has been classified as carbohydrates, proteins, Fats, vitamins, mineral salt and water. Air
remain air, no doubt, we have little option to it, but have several options to foods. These
options posed challenge to humanity to plant the required variety of crops to satisfy their
consumption and dietary needs. This brings the impression of farming and agriculture in
every communities of the world. Agriculture is a formal term used to describe farming
(planting) system. Basically, farming is an activity or business which involve growing of
crops and rearing of livestock to provide food and other useful products. It can be scaled
either subsistence or industrial. Therefore, agriculture is the science or practice of farming.
According to the World Bank Group Archive, agricultural development is one of the most
effective strategies to eradicate extreme poverty, increase shared prosperity and feed an
estimated 9.7 billion people by 2050 (World Bank, 2022). It was estimated that, 70 percent of
Nigeria’s population largely depends on agriculture and its products for their survival and
livelihood (Olukunle, 2013; Liverpool-Tasie, Kuku, Ajibola, 2011). It comprises of several
activities which can be broadly categorized into three operations: pre-planting operations
(activities before the planting any crop seeds, e.g. bush or land clearance, harrowing etc.),
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planting operations (activities during the actual cropping) and post-planting operations
(activities after planting when the crop ripe, e.g. harvesting).

Since the Industrial Revolution in the 18™ and 19™ century, there has been several innovations
and transformations in the different sectors of production, agricultural operations inclusive.
One of which the remarkable transformation in the use of crude farming tools to mechanized
farming. Also, the use of synthetic chemicals known as agrochemicals has been recorded. In
fact, like the majority of technologies used on a wide scale by humans for manufacturing,
agrochemicals innovation accelerated during the industrial revolution worldwide. Copper
nitrate, dilute sulfuric acid, sodium arsenate, copper sulfate and iron sulfate were common
insecticides. Similarly, innovative techniques of applications using misters, sprayers, and air
dispersal form airplanes were employed.

Agrochemicals

The word ‘agrochemicals’ or ‘agrichemicals’ is the shorten combination of two words;
‘agriculture’ and ‘chemicals’. They can be defined as any chemical compounds or mixture of
substances intended for preventing, destroying, repelling or mitigating the effect of any
vectors during farming process or develop or accelerate the quality and productivity of crops.
In other words, agrochemicals typically refer to pesticides, such as fungicides, insecticides,
herbicides and nematicides. they also include, synthetic fertilizers, hormones and artificial
other growth promoters. Therefore, broadly agrochemicals are categorized into fertilizers and
pesticides. Fertilizers are chemical compounds used for promoting plant growth by mitigating
nutrient deficiency in soil. They can be organic (natural) or inorganic (non-natural). Pesticides
(pest destroyers) are in form of herbicides (to destroy weeds and herbs e.g. Gramoxone and
Glyphosate), insecticides (to destroy insects or their eggs and larvae, e.g. Organochlorines,
Organophosphates, Carbamates and Pyrethroids), rodenticides (to prevent spread of rodents
like rat, mice, e.g. Klerat), fungicides (to destroy fungi and oomycetes, e.g. Mankocide),
molluscides, nematicides (to control nematodes, e.g. Furadan), Molluscicides (to control
molluscs like snails and slugs e.g. Slugit). Other include, avicides, repellents and attractants.
However, most of these chemicals used in agriculture are not naturally occurring but
synthetically produced. In fact, their use has significantly increased the concentration of toxic
materials in food and the environment, with negative effects on living things on land and in
water (Damalas & Eleftherohorinos, 2011; Erhunmwunse, Dirisu & Olomukoro, 2012).

In this context, some perceived forces (factors) that gear the propagation and utilization of the
synthetic agrochemicals by Nigerian farmers included population explosion, modernization,
diversification and higher yield for commercial. Population explosion; it is evident that, the
population of Nigeria was estimated to be 124 million in 2000, making it one of the fastest-
growing populations in the world. By 2012, however, the population had increased to 170
million, which illustrates how food production has only slightly increased between 2000 and
2012, growing at a slower rate of 3.8%. This number gives an indicator of the rate of
population growth (Aina, Falola, Amoussou, Oni & Aribisala, 2019). In order to neutralize
this inequality, different measures were taken to meet the need of the population through
agricultural innovations and the use of agrochemicals in order to cope. Hence, the
proliferation of synthetic agrochemicals in the country. Diversification; to broaden the
economic tentacles by government, agriculture is one of the most important sector. Therefore,
to ensure productivity in this sector, government provides necessary equipment and materials,
among which agrochemicals inclusive. This contribute to the importation and proliferation of
these chemicals. Modernization; modernization in agriculture involves switching from
traditional labour-based agriculture to technology-based agriculture to boost production
efficiency. Use of agrochemicals is part of the technology based agricultural practice for
productivity enhancement. It also involved paradigm shift from the use of crude farming tools
to the use of mechanized or smart tools in farming system. Thus, modernization is perceived
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to be one of the factors that lead to the proliferation of synthetic agrochemicals in Nigeria.
Furthermore, commercial farmers take advantage of the use of synthetic agrochemicals
especially fertilizers to achieve higher yield for commercial gains. Thus, the primary aim of
using agrochemicals in agricultural system is to enhance the crops health and yield.
Proliferations of Synthetic Agrochemicals in Nigeria

Even though, over the years, agrochemicals have been used by farmers globally and reported
several positive impacts on the purpose it meant to serve, several researchers reported
numerous health challenges e.g. (Asogwa & Dongo, 2009). In the last decade, there has been
an indication of proliferation these synthetic chemicals produced for agriculture locally and
many from foreign companies worldwide, Nigeria inclusive. Some are even uncertified or
fake! This can be evident from the recent alarms raised about the proliferation of these
chemicals in the Nigerian market. For instance, the minister of agriculture and rural
development was reported to have raised alarm on the influx of fake and contraband pesticide
products in Nigerian market, during the multi-stakeholders workshop on the proposed Bill for
the Establishment of the Nigerian Pesticides Council (Egboboh, 2021). More recently,
Oyelere (2022) reported an effort made by the federal government of Nigeria through the
ministry of agriculture and rural development on sensitization of agro-dealers stakeholders
against proliferation of fake agricultural input in the country. Between 1983-1990, it was
estimated that, about 15,000 metric tons of pesticides comprising about 135 pesticide
chemicals are imported annually in Nigeria (Osibanjo, 2002). In 2009, it was reported that, an
estimated 125,000-130,000 metric tons of pesticides are used annually into the country
(Asogwa & Dongo, 2009). Comparatively, between 2008-2017, among the top ten leading
importers of pesticides in Africa, Nigeria was the second. Primarily, according to the
FAOSTAT data, the first ten leading importer of African countries contributed a sum of
$1,305,968,305 in global pesticide market. Thus, South Africa (3.356 million $; 25.7%),
Nigeria (2.060 million $; 15.8%), Ghana (1.896 million $; 14.5%), Morocco (1.496 million $;
11.5%) , Egypt (1.239 million $; 9.6%), Algeria (0.861 million $; 6.6%) ,Cameroon ( 0.58
million $; 4.5%), Ethiopia (0.563 million $; 4.3%), Tanzania (0.504 million $; 3.9%) and
Kenya (0.501 million $; 3.8%) (Tolera, 2020).

Aside from fertilizers, some pesticides commonly used in Nigeria agriculture according to
world health record and other research findings include; Aldicarb, Paraquat,
Dibromochloropropane, Folpet, Pentachloronitrobenzene, Captan, Carbaryl, Pyrethroids,
Mancozeb (WHO, 1990), Aldrin and Dieldrin (Hunter, Carrella, Maxwell, Stewart, &
Williams, 1971), Captafol (Adam, 1983), 2,4-D, Organotin, Dicofol, Parathion, Diquat,
(WHO, 1990), Barban, Benomyl, DDT, Lindane, Zineb, Malathion, Hexachlorebenzene,
2,4,5-T, Pentachlorophenol and Ethylene dibromide (Almeida, 1978; Bainova, 1982),
Hydrazine and Chlordecone, Chlorophenols, 1,3-dichloropropene, Chlorophenoxy, Mirex,
Nitrofen, Hexachlorocyclohexanes, Sulfallate and Toxaphene (IARC, 1988), Dinitrophenols
and Dinitrocresols (Weinbach, 1957), Fenthion (Misra, Nag, Mehra, & Ray, 1985), Methyl
bromide (Chavez, Hepler & Straatsma, 1985), Phenoxyacid (Dossing, 1984), Carbofuran,
Chorotoluron, Cyanazine, 1,2-dibromoethane, Fenoprop, Heptachlor and Heptachlor Epoxide,
Isoproturon, Methyl-parathion, Methoxychlor, Molinate, Pyripoxyfen and Metachlor (WHO,
2006). However, these chemical mixtures and compounds were reported to be the cause of
several health issues ranging from metabolic issues, dermatitis, allergic reactions, inhibitions,
chlorance, mutagenic, carcinogenic, kidney and liver issues, impairments, effect on the
immune system, toxicity and genetic issues among others. Consequently, unregulated
proliferation and unsustainable long-term effect on are perceived to be on the lives and quality
of soil (farmlands), lives and quality of water (aquatic ecosystem) and Air. Coincidentally,
sustainability of lives below water and lives on land is the main target of the goal 14" ang 15"
of the Sustainable Development set by the United Nations. Accordingly, this paper set to x-

WWW.iensci.org 210 Umaru Musa Y ar'adua University, Nigeria



SEPTEMBER

20-21 2022 INTERNATIONAL CONFERENCE ON CHEMICAL AND BIOLOGICAL SCIENCES

rays some lacunas that are based on the review believed to hinder the achievement of the
goals.

Goal 14™ And 15" off Sustainable Development (SDGs)

Sustainable Development is defined as the development that satisfies the demands of the
present generation without jeopardizing the ability of future generations to satisfy their own
needs. Hence, society can engage with the environment through sustainable development
without endangering the resource’s future. Thus, the process of achieving sustainability is
referred to as sustainable development. Corollary, based on the changing dimension of the
world, emerging forces and changes in the world order in relation to sustainability. United
Nations stand to provide a means to ascertain and ensure sustainable development through
sustainable development goals. Thus, Sustainable Development goals are the blueprint to
achieve a better and more sustainable future for all. They target to address the global
challenges humanity face among which poverty, inequality, environmental degradation,
climate changes peace and justice. Basically, there are seventeen (17) goals set to achieved by
the year 2030 (Figure 1).

772X\, SUSTAINABLE (™ vy
g ‘y DEVELOPMENT \J % ALS
w 17 GOALS TO TRANSFORM OUR WORLD
) IR GOOD HEALTH QUALITY GENDER
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Figure 1: The 17 Sustainable Development Goals
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SDG (Life below Water) targets to save and economically utilize the seas, oceans & marine
assets for practical improvement through: (i) Moderating the antagonistic impact of fermented
(acidified) seas through effective methodologies. (ii) Expansion in sea science financing,
fundamental for saving marine assets to ensured marine biodiversity growth. (iii) Challenging
crumbling of beachfront waters which has become a worldwide event caused by because of
contamination and seaside eutrophication (flood of supplements in water).

SDG™ (Life on Land) targets to safeguarding biodiversity of timberland, desert, and
mountain eco-systems, as a degree of a total landmass through: (i) Restoration of corrupted
timberlands and land lost to drought and flood (ii) Overcoming assault of introduced species
and more protection of imperiled species living on land (iii) Achieving Green Chemistry by
2030.
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Implications of Synthetic Agrochemicals on the 14" & 15" SDGs

This paper identified perceived implicative challenges that would inhibit the successful
achievement of the 14" & 15" SDGs by the year 2030. Therefore, analytically, item (iii) of
the SDG™ focuses on the issue of contamination of water bodies which affect biodiversity
tendencies. In essence, significant amounts of chemicals used in agricultural activities in
various farms washed away and find their way to the existing water bodies (lakes, ponds, seas
and oceans). Consequently, aquatic lives will be at jeopardy! This will also hinder the
achievement of SDGs pertinent to life under water. However, continuous indiscriminate use
of agrochemicals leads to discharge of pollutants and sediments into ground water system.
When this contaminated and polluted water is used as source of irrigation, it contaminated the
crop and transmits its ill effects in the ecosystem (Khanna & Gupta, 2018).

Item (ii & iii) of the SDG™ focuses to safeguarding imperiled species living on land and green
chemistry on flora. In line with excess utilization of agrochemicals in the farmlands, there are
two possible effects viz.; effect on Non-harmful organisms (non-pest) and effect on Soil
Quality. Effect on Non-harmful organisms (non-pests) is can be noted considering the fact
that, some agrochemicals (pesticide, herbicide etc.) are poisonously non-selective to non-pest
(non-harmful organisms). These non-pests include the human-being contacting the chemicals
and other living organisms living on land and having no harm to the crops. When these kinds
of chemicals are used, the lives of innocent living organism would be at risk. This is also in
line with the findings Leonila (2002) that, when pesticides are applied to destroy pests and
pathogens, only 15% of the applied amount hits the actual target, with the remaining 85%
being distributed in soils and air and act as pollutant. On the other hand, Soil Quality is also at
disadvantage side. This is because, naturally soil has its nutrients. However, when synthetic
chemicals are applied continuously and unregulated, the natural productivity of the soil
perished over time. Consequently, the soil will not be able to sustain the lives of the flora
naturally. Thus, this will also challenge the achievement of SDGs pertinent to live on land.
Conclusion

The goal of United Nations in achieving a sustainable planet by 2030 still carries question
mark. The focus of this paper is on the 14™ and 15" goals out of the 17 goals of the agenda
2030 of SDGs. The review critically emphasizes on the consequences of proliferation and
unregulated utilization of agrochemicals in the Nigerian farmland as threat toward achieving
the specified SDGs in the country. It is also evident that Nigeria is one of the leading
importers of agrochemicals in Africa. It is also evident that some agrochemicals are fake.
Almost all the synthetic agrochemicals identified are associated with at least one ill effect.
However, in overall sense, humanity is always at the receiving end going by the mechanism
of the identified effects. This is because, humanity beneficiary to both land and water. In fact,
humans are part of the lives on land. They benefit form what is sourced on the land and water.
Meanwhile, any problem associated with these two spheres (land and water) will directly or
indirectly affect the wellbeing of humanity. For instance, people use water for drinking and
cooking, they also use some aquatic animals like fishes as source of food. When this water
gets contaminated as a result of pollutant like agrochemicals, the lives in and under water will
be in danger or accumulated with those chemicals and in turn some will be consume by man
as food. Similarly, organisms living on land include numerous species both pest and non-
pest. Pesticides target to control or kill only pest species. However, significant amount of
sprayed pesticide ends up been affecting the environments and non-target organisms living on
land. This translates that the lives of those innocent non-pest species including humans could
be at risk. These consequences are perceived to be challenges in realizing the 14" and 15"
goals of the Agenda 2030 of United Nations.
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Suggestion on the Ways Forward
This paper also suggests on the possible ways forward based on the literatures reviewed as
follows;

1. Relevant government agencies like National Agency for Food and Drug
Administration and Control (NAFDAC) and Standard Organization of Nigeria (SON)
should review their criteria and standard for clearing and monitoring agrochemicals
manufactured locally and those imported from outside the country.

2. Agrochemicals Production Companies should review and determine safer synthetic
chemicals that are target specific, greener and less harmful to the lives on land and
below water with the aim of achieving the relevant SDGs.

3. Farmers should be enlightened on the effect of the use of those counterfeit chemicals
in their farms. They should also ascertain the quality, originality and authenticity of
agrochemicals to be used in order to avoid fake products that harm the ecosystem.
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ABSTRACT

In this work, optimization of one-step silver-assisted wet chemical etching method to improve
broadband optical absorption in crystalline silicon (c-Si) wafer is presented. The method is
based on a solution of 20 mM AgNO3; and HF without addition of another oxidizing agent like
H,0, or HNOj3. P-type (100) mono crystalline silicon wafers with 1-10 Qcm resistivity are
used. Etching time is optimized to 20 min and effect of HF concentrations (2.5 M, 5.0 M, 7.5
M and 10.0 M HF) on nanotextures formation is investigated. Results obtained using 5.0 M
HF confirms suppression of surface reflection to as low as 7.4% due to presence of nanowires
with 4.5 um length and average diameter of 100 nm on the c-Si. This presents potential Jsc(max)
of up to 38.6 mA/cm?® or 46.8% enhancement compared to 26.3 mA/cm? of the reference
planar c-Si. Correlation has been established between HF concentration and nanowires
morphology.

Keywords: Silver-assisted wet chemical etching, black silicon, light trapping, HF
concentration.

1. Introduction

Crystalline silicon (c-Si) remains the dominant material with about 90% market share in the
photovoltaic (PV) industry for application as absorber material in solar cell fabrication [1].
However, its indirect bandgap nature and lower optical absorption coefficient presents surface
reflection of about 40.0% over the wavelength region of interest for the operation of solar
cells [2]. Currently, different types of surface nanotextures are being investigated to suppress
the broadband reflection from the c-Si for an improved light absorption and short-circuit
current density (Js) in the solar cells [2,3]. Fabrication of nanotextures on c-Si surface
normally achieved via metal assisted chemical etching (MACE) or reactive ion etching (RIE)
remain the promising approaches to reduce the surface reflection for increased light
absorption [4]. These approaches produce black silicon (b-Si) wafer having dense
nanotextures with dimensions below the wavelength of the incident light. Due to this, incident
light on b-Si surfaces undergoes refractive index grading effect when traversing from air. This
effect can reduce total surface reflection from 40.0% of the planar c-Si surface down to 5.0%
[5]. The enhanced light absorption in the c-Si wafer throughout 300-1100 nm wavelength
region may renders high Jsc and higher conversion efficiency in the solar cells [6,7].

Between MACE and RIE, MACE is most appealing and promising for fabricating b-Si
absorber materials as investigated in the literature [8,9]. MACE involves etching of c-Si in a
HF/H,0; solution in presence of a metal catalyst (eg., such as silver (Ag), gold (Au) and
copper (Cu) in form of nanoparticles (NPs)). The NPs are either deposited at the surface of the
c-Si material prior to etching via random deposition in aqueous solutions or physically using
thermal evaporation or sputtering followed by subsequent etching in HF:H,O, solution (two-
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step MACE) [10,11]. The NPs can also be deposited concurrently during the etching process
in the aqueous etching solution (one-step MACE) [12,13]. Thus, one-step MACE is more
appealing approach since the whole process can be completed in a single step. Lua et. al.
reported an effective and economical room temperature one-step silver-assisted chemical
etching process for the synthesis of nanopore-type b-Si which significantly decreases surface
reflection of c-Si (polished mono-c-Si (100) p-type boron doped with resistivity of 1-5 Qcm)
wafer surfaces within 20 min of etching [14]. In their work, the effects of the concentration of
the Ag NPs (500, 50, and 5 mM), the HF and H,0O, concentrations in the etchant solution
(AgNQOs3 : HF : H,0,), the HF : H,0, ratio, and the etching time on the surface morphology
and the corresponding surface reflection were investigated. Recently, Costa et. al. reported
silver-assisted wet chemical etching of polished mono-c-Si (100) p-type with resistivity of 1
Qcm in a solution of HF, AgNO3 (0.006 M) and H,0, with etching duration of 10-15 min. In
their study H,O, concentration was varied between 0.6-1.2 M and HF was varied between
2.0-8.0 M to realizes an effective surface reflection of as low as 3.9% [15]. However, to
further cut down the fabrication cost in the b-Si formation for solar cells, it is crucial to
investigates one-step silver-assisted wet chemical etching process without involving another
oxidizer such as H,O, or HNOg3. To date, to our best knowledge, one-step silver-assisted wet
chemical etching approach using a combination of HF and AgNO; (without addition of
another oxidizing agent such as H,O, or HNO3) at different concentrations of HF to produce
nanowires on c-Si (on moderately doped p-type mono c-Si wafers (100), 250 um-thick with
1-10 Q cm resistivity) for enhanced broadband optical absorption has not been reported.

This paper presents an investigations in to the effect of HF concentrations towards fabrication
of b-Si nanowires using one-step silver-assisted wet chemical etching process in agqueous
solution of HF:AgNO; (without involving another oxidizer such as H,O,) with optimized
etching duration of 20 min. This simplifies the wet chemical requirement for the etching
process (hence lower cost). HF concentration is optimized to realize b-Si absorber with
optimum broadband light absorption. Surface morphological and optical properties of the b-Si
are investigated. Using the optical absorption results, maximum potential short-circuit current
density (Jsemax)) is calculated to relatively estimate light coupling ability of the b-Si absorber
within 300-1100 nm wavelength region.

2. Materials and Methods

2.1. Fabrication of black silicon

In this experiment, p-type 250 um-thick mono c-Si wafers with 1-10 Q cm resistivity are
used. The wafers are cleaned using Radio Corporation of America (RCA) process to remove
contaminants. For the details on this process refer to our previous publication [16]. To
fabricate b-Si nanotextures at varying concentrations of HF, AgNO3 with 169.87 g/mol, molar
weight (2.5% wi/v in water, from Sigma Aldrich) and HF 20 g/mol (49%) are used. Molar
ratio solution of 20 mM AgNO; with different HF concentrations; 2.5 M, 5.0 M, 7.5 M and
10.0 M HF, is prepared in a polypropylene beaker at room temperature. Then, the c-Si wafers
are dipped in these solutions for 20 min of optimized etching. After the silver-assisted wet
chemical etching process, the Ag NPs are removed with concentrated HNO3; (60%) in a
sonication bath for 5 min. The b-Si wafers are then dipped in HF solution to remove the thin
SiO;, grown from the Ag NPs removal step.

2.2. Characterization of black silicon

Surface morphological properties of b-Si nanowires are characterized using Field Emission
Scanning Electron Microscopy (FESEM) (model: FEI Nova NanoSEM 450). For FESEM, top
view, oblique angle (30°) and cross section of the b-Si nanowires are captured and analyzed.
Surface reflection of the b-Si is measured by Cary 5000 UVVISNIR spectrophotometer over
300-1100 nm wavelength region. The spectrophotometer is equipped with an integrating
sphere. To assess photon management ability of the b-Si nanowires, weighted average
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reflection (WAR%) is calculated by integrating the reflection of the b-Si with AM1.5G solar
spectrum over 300-1100 nm wavelength region. This is expressed in Equation 2.1 [17,18]. In
this equation, R()) is the surface reflection of the wafers and S(A) denotes the AM1.5G solar

spectrum.
1100 nm 2 dA
WAR(A) = fess TO
f300 nm S(A)dl
(2.1)

Using the hemispherical reflection results, absorption (A) is calculated via A = (100—R-T)%.
For this case, since c-Si wafer is opaque material, transmission (T) is assumed to be zero.
From the absorption curve, potential Jsmax IS calculated using Equation (2.2). In this
equation, g is electron charge and S(A) is the standard spectral photon density of sunlight for
AML1.5G solar spectrum [18]. Unity charge collection (i.e. internal quantum efficiency,
IQE=1, using the relationship EQE = IQE x (1-R-T), which is approximately 1-R) is assumed
for all samples during the calculation. From the results, potential Jsmax) €enhancement of the
fabricated b-Si samples are calculated by normalizing their potential Jsmax) to that of the
reference planar c-Si wafer. The calculation of the potential Jscmax (and its enhancement) is
important in showing the impact of the enhanced optical absorption on Js. enhancement
assuming solar cells are fabricated on the b-Si absorber materials.

1100 nm

Jsc(max)= qf300 o EQE(A).S(A) dA
(2.2)

3. Results and discussion

The mechanism of the b-Si nanowires formation in one-step silver-assisted wet chemical
etching in a solution of HF:AgNO3; without addition of another oxidizing agent involves Ag
NPs deposition resulted from Ag+ ions that get reduced to Ag nuclei due to capturing
electrons from the valence band of locally contacted c-Si surface [19]. This happens because
the metallic nanoscopic Ag nuclei is more electro negative than c-Si which causes the Ag
nuclei to grow to larger NPs. Concurrent Ag NPs assisted electroless chemical etching
(removal of SiO, under Ag NPs) by HF take place via galvanic displacement of c-Si (via
formation of SiO, due to local oxidation of c-Si) under the vicinity of Ag NPs on the c-Si
surface [20,21]. This result in the formation of initial pits on c-Si with the Ag NPs being
trapped in the pits. With longer duration and as the process continues, the Ag NPs go deeper
vertically into the c-Si which with longer duration results the formation of vertically aligned
standing b-Si nanowires. Complete self-assembled redox reactions taking place and formation
of HNO3 due to reaction between H* and (NOs) ions during the etching process is presented
in equations 3.1-3.6 [21]. The cathodic process entails the reduction of Ag™ ion into Ag NPs
on c-Si surface while the anodic process involves the oxidation of c-Si beneath the reduced

Ag NPs.

AgNo; —  Ag'+ (NO3) (Reduction reaction, (i.e, cathodic process)) (3.1)
Ag" +e-— Ag°(s) (3.2)
HF > F+H" (3.3)
H* + (NO3) — HNO, (3.4)
3Si+ 4 HNO;— 3 SiOy(s) +4 NO +2H,0 (Oxidation reaction, (i.e, anodic process)) (3.5)
SiO,(s) + 6HF— H,SiFg + 2H,0 (3.6)
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From the equations, Ag” ions in AgNOs get reduced to Ag nanoclusters on the c-Si surface
(equation 3.1-3.2) and the (NO3) ions react with H* ion resulted from HF dissolution (in
equation 3.3) to form HNO3 (equation 3.4) which is responsible for completing the reduction
reaction. This happens because Ag has high electronegativity than c-Si, due to this, it injects
holes into the c-Si valence band and c-Si surface that is locally in contact with Ag NPs get
oxidized (equation 3.5) and subsequently the SiO, is then get removed by HF leaving
vertically standing b-Si nanowires on c-Si surface in H,SiFg + 2H,0 solution (equation 3.6)
[20,21]. Thus, HF concentration always determines the rate at which SiO, (in equation 3.5) is
removed which also determines the surface morphology of the formed nanotextures.

i ‘_‘ ) ".\.; N '~&_'.. . '."(‘..A.‘ t x"; ) & -"' : \ v: . [ :ﬁ"\ : ‘.' i
Fig. 3.1. Top and oblique (30°) view of b-Si nanowires fabricated with different HF

concentration; (aand e) 2.5 M, (b and f) 5.0 M, (c and g) 7.5 M, (d and h) 10.0 M. The scale
bar is with 1 pm length.

Fig. 3.1 presents the top and oblique (30°) view of b-Si nanowires fabricated with different
HF concentrations of 2.5 M (Fig. 3.1; (a) and (b)), 5.0 M ((c) and (d)), 7.5 M ((e) and (f)) and
10.0 M ((g) and (h)). Initially, for low concentration of HF (2.5 M) during the etching process,
the deposited Ag NPs with different sizes on the c-Si wafer surface cannot fabricate lots of b-
Si nanotextures since the dissolution of SiO, under the Ag NPs cannot go faster. At the same
time, as the etching of SiO; is not progressing, the Ag ions in the etchant solution will
continuously coalesce on the previously formed Ag NPs to form larger Ag NPs (since Ag NPs
on the c-Si wafer surface can transfer electrons from the c-Si to the Ag ions for Ag NPs
formation). After the HF concentration is increased to 5.0 M, lengthy, dense and finely
formed b-Si nanowires are visible on the c-Si wafer surface after the etching. This is resulted
due to presence of available HF concentration in the etching solution which is enough to etch
the formed SiO, faster. When HF concentration is further increased to 7.5 M the formed
nanotextures appeared blurred and thicker compared to HF concentration of 5.0 M. For higher
concentration of HF (10.0 M), the nanotextures are much taller with stiffer tips (needle shape)
and blurred thicker bases of irregular shapes. This indicates the optimum HF concentration for
formation of finely distributed b-Si nanowires has been excided [22].
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Fig. 3.2. Cross sectional SEM of b-Si nanowires fabricated with different HF concentration at
80s; (a) 2.5 M (b) 5.0 M (c) 7.5 M (d) 10.0 M. The scale bar is with 1 um length for (a), (b),
(c) and 5 um for (d).

Fig. 3.2 presents the cross sectional FESEM images of b-Si nanowires fabricated with
different HF concentrations. From the figure, with larger Ag NPs (for 2.5 M HF), base of the
b-Si nanowires has larger diameters that are nearly square in shape after the etching. This is
because the diameters of the b-Si nanowires are the sinking paths of Ag NPs which are unable
to go deep down into the base c-Si due to low HF concentration. Furthermore, after a certain
time during the etching, the Ag NPs have sunk a bit into the c-Si wafer, such that further
effective attraction of new Ag ions by Ag NPs could not be possible. Hence, many newly
formed small Ag NPs deposit on some new regions at the top of c-Si wafer surface instead of
on the previously formed Ag NPs (i.e at the b-Si nanowires bottoms). This causes the b-Si
nanowires with varying lengths on c-Si after the etching process. This is the reason for HF
concentration of 2.5 M (Fig. 4.7 (a)), b-Si nanowires with average diameter of 270 nm,
varying height of 200-400 nm and thickness of 50-150 nm are seen. The reason of square like
shape base diameters for this sample lies on the slower etching rate due to low HF
concentration. The Ag NPs stays longer on c-Si before the SiO, gets etched by the HF (as
highlighted earlier), due to this, already grown Ag NPs accumulates new Ag ion and becomes
heavier on c-Si making their shape square like at the base contact vicinity with c-Si [22].
Another possible reason could be due to the square Si-Si bonding of a (100) c-Si wafer
surface (i.e the starting substrate), making the obtained outlines of sunk Ag NPs from the
chemical etching to consequently be square as well. This is because, with low HF
concentration the c-Si etching rate slows down, leading the SiO, removal processes prefer to
occur faster along the direction of Si-Si bonding because the bonding possesses a higher free
energy favorable for the etching along Si-Si bonds [14]. With increasing HF concentration
5.0 M, the shape of the base average diameters (~100 nm) for b-Si nanowires with length of
4.5 um changes slightly from square like to nearly rounded (circular). possible explanation for
that, is that as the HF concentration is higher, c-Si etching rate is relatively faster, so the c-Si
under the Ag NPs is easily etched with formation of circular base diameter pores which are
projected outlines of the Ag NPs on the c-Si wafer surface [14]. For 7.5 M HF concentration,
deterioration of b-Si nanowires starts. This indicates a begin in exceeding the maximum
concentration of HF for formation of useful light trapping b-Si nanowires for solar cells. For
this HF concentration b-Si nanowires with varying heights of 550 nm-900 nm, average
diameter of 150 nm and thickness ranges of 50-150 nm are seen. When the HF concentration
is increased to 10.0 M, not much difference is seen for the average diameter of (150 nm)
compared to sample etched with HF concentration Of 7.5 M. However, nanotexture height of
11 um with nanotexture thickness of 50-150 nm at the base with stiffer top (needle like
shapes) are seen; note image magnification of 10k was used as 50K cannot capture the
FESEM images due to increased feature size for this HF concentration. This means the HF
concentration is extreme and completely deteriorates the light trapping nanotextures while
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still equally affecting their formation. Similar research finding has been recently reported for
HF concentration exceeding 8.0 M on mono-c-Si (100) p-type with resistivity of 1 Qcm [15].
Fig. 3.3, presents the optical reflection and absorption analysis of b-Si fabricated with
different concentrations of HF compared to planar c-Si wafer. Planar reference c-Si wafer
shows surface reflection of about 35% for incident light at wavelength of 600 nm with WAR
of about 40.0%. For sample etched with HF concentration of 2.5 M, broadband suppression of
surface reflection between 400-1000 nm wavelength region is seen even though the reflection
value is a bit high (around 20.0%) at 300-400 nm wavelength region. This HF concentration
presents sample with WAR value of 14.2% corresponding to an optical absorption of 90.2%
at wavelength of 600 nm. This is because the b-Si nanowires begin to erupt almost uniformly
despite having shorter lengths and wider square base diameters (average diameter of 270 nm,
varying height of 200-400 nm).
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Fig. 3.3. (a) Reflectance curves for b-Si wafers etched with different HF concentrations.
Reference c-Si (planar) is used for comparison. (b) Absorption curves for b-Si wafers etched
with different HF concentration.
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For HF concentration of 5.0 M, the WAR reduces to the minimum value of 7.4% with optical
absorption of up to 93.1% at 600 nm. This is the lowest WAR realized which is attributed to
the denser and taller b-Si nanowires (height of 4.5 um) produced by the HF concentration of
5.0 M. When the HF concentration was increased to 7.5 M, surface reflection at short
wavelength (300-700 nm) region increases and is even severe after wavelength region of 700
nm. The increase in surface reflection is due to the abrupt non uniform nature of the formed b-
Si nanowires (refer to Fig. 3.2 (c)) for this HF concentration. This HF concentration presents
sample with WAR value of 16.9% and corresponding optical absorption of 87.5% at 600 nm.
For the needle shaped b-Si nanowires resulted by HF concentration of 10.0 M, WAR deviates
and further drops to 14.3%. This is expected since the nanowires are nearly uniform with
precisely similar shapes (steeper tips and blurred bases) all over the sample surface. Overall,
with presence of b-Si nanowires, all the b-Si samples demonstrate lower broadband reflection
with improved optical absorption throughout the 300-1100 nm wavelength region. The
enhanced light coupling is due to the refractive index grading effect at the air-c-Si interface,
owing to the presence of the nanowires [23]. When the light is incident on the c-Si surface
with b-Si nanowires, the surface appears as a homogenous medium with varying refractive
index (n) that changes gradually from the refractive index of air (n=1) to refractive index of
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the bulk c-Si (n=3.8) This reduces broadband reflection from the c-Si surface and enhances
optical absorption [23,24].

Table 1. Calculated potential Jsemax) and Jscmaxy €nhancement of b-Si wafers fabricated with
different etching times. Potential Jscmax) OF c-Si wafer is used as a reference.

Wafer Potential Potential Js(max)
Jsc(max) enhancement (%)
(mA/cm?)
Reference c-Si 26.3 -
2.5 M HF 36.7 39.5
5.0 M HF 38.6 46.8
7.5 M HF 34.0 29.3
10.0 M HF 36.2 37.6

Table 1 summarizes potential Jscmax) and Jsemax) €nhancement of b-Si wafers fabrlcated with
different HF concentrations. Potential Jsmax OF reference c-Si wafer is 26.3 mA/cm?, Wrth
HF concentration of 2.5 M HF, the Jsmax Of the b-Si wafer mcreases by 10.4 mA/cm?
(compared to the reference c-Si); from 26.3 to 36.7 mA/cm® This represents 39.5%
enhancement in the maximum achievable Js.. The enhancement is attributed to the improved
broadband light absorption in the b-Si when the nanowires with square bases diameters (~270
nm) and varying length of 200-400 nm are formed. After increasing the HF concentratlon to
5.0 M, the potential Jscmax) records the highest value, which is 38.6 mA/cm? or 46.8%
enhancement This is ~2.0 mA/cm? higher compared to the potential Jscmax) Of the b-Si wafer
etched with HF concentration of 2.5 M, owing to a denser formation of the nanowires with
height of 4.5 um and average base diameter of ~100 nm which resulted WAR of as low as
7.4%. The superior light coupling by the b-Si nanowires has been previously demonstrated in
the absorptlon curves. With HF concentration of 7.5 M, the potential Jscmax) drops to 34.0
mA/cm?, or 29.3% enhancement when compared with the reference planar c-Si. This is
viewed as 4.0 mA/cm? loss in Jscmaxy When compared with sample etched using HF
concentration of 5.0 M. This is attributed to the blurred nature of the formed b-Si nanowires
for this sample which causes the WAR to increase to 16.9%. For higher HF concentration that
resulted needle like b-Si nanowires on the c-Si wafer surface, calculated potential Jsc(max) Of
36.2 mA/cm (37.6% enhancement compared to planar c-Si) is seen. The Jscmax) is still about
2.4 mA/cm? lower compared to Jsmax) Of sample etched with HF concentration of 5.0 M.
Thus, from this investigation HF concentration of 5.0 M is optimum for realization of useful
light trapping b-Si nanowires with highest optical absorption for application in solar cells.

Despite the promising potential of improving optical absorption by the b-Si nanowires which
may increase the Jscmax) in the c-Si absorber, it is noted that for practical application in solar
cells, surface recombination of photogenerated carriers on the nanotextures is a challenge to
successfully translate the enhanced broadband light absorption into improved electrical
performance of the solar cells [5]. Overcoming the challenge requires an optimized deposition
of surface passivation layer (such as aluminium oxide, Al,O3) onto the b-Si nanowires [25].

4. Conclusion

In this work, surface reflection of mono-c-Si is reduced by incorporating light trapping b-Si
nanowires through electroless one-step silver assisted wet chemical etching process. The
concentration of HF proved to play a key role in the etching process. It was seen that for HF
concentration of 5.0 M, WAR was greatly reduced to a minimum value of 7.4%. FESEM
observations reveals sample etched with HF concentration of 5.0 M is characterized with b-Si
nanowires having an average length of 4.5 um and an average diameter of ~100 nm. The
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improved optical absorption resulted 46.8% enhancement in calculated potential Js(max) (from
26.3 mA/cm? of the reference planar c-Si to 38.6 mA/cm?). Despite the promising potential of
the improved optical absorption by the b-Si nanowires, it is noted that surface recombination
of photogenerated carriers on the nanotextures remains a challenge to successfully translate
the enhanced broadband light absorption into improved electrical performance for practical
solar cells. Overcoming the challenge requires an optimized deposition of surface passivation
layer onto the b-Si nanowires.
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ABSTRACT

The goal of this project was to upgrade the existing scissor car jack in order to reduce the physical
labor required to utilize the equipment and decrease the amount of time taken to elevate a car. The
existing scissor car jacks appeared to be physically more demanding and time-consuming and
majority of our target population, students from automotive technology programme at a local
vocational college, complained that they could not properly access the lower parts of the car
properly when using the existing car jacks. Hence, this scissor car jack was developed in which it
operated through battery. The Plan-Do-Check-Action (PDCA) model was adopted in developing
this project. The first stage was to identify the main problem and devise a proposed solution (Plan)
and this was followed by the second stage in which the solution was further developed and tested.
The third stage was the evaluation on the effectiveness of the solution (Check) and the final stage
was the improvement of the project based on the findings from the previous stage. The preliminary
data revealed that this project was well-received by the potential target group and if this proved to be
practical, it could be used across vocational institutions.

Keywords: Scissor car jack, physical labor, automotive
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ABSTRACT

Cellulose was extracted using 2% sodium hydroxide and 10% H,0, solution from the stem of
Calotropis procera, the stem was dried after which the lignin content was removed. Chemical
modification of cellulose was successfully carried out using different amounts of sodium
tripolyphosphate. Incorporation of sodium tripolyphosphate (STTP) onto the cellulose matrix,
showed an increase in thickness and size of the cellulose microfibrils. The absorption band
appeared at 1287 cm " in the Fourier transform infrared spectroscopy (FTIR), and is attributed
to P=0 stretching of the modified cellulose. Scanning electron microscopy (SEM) analysis
were also used to characterize the modified cellulose.

Keywords: Cellulose; cross linking; microfibrils; sodium tripolypohosphate; sem
analysis:FTIR

INTRODUCTION

Cellulose is the most abundant polymer on Earth, composed of glucose units, it is
biodegradable and resistance to hydrolysis and hence can be regarded as a very important raw
material for several purposes. Recently, cellulose has been in the public eye due to its possible
use in the production of biofuels and other numerous applications [1]. Moreover, it can be
chemically modified to yield cellulose derivatives. The derivatives are widely used in various
industrial sectors in addition to being used as a source for commodity goods. Cellulose based
materials are in the focus of numerous studies due to an increasing demand for
environmental-friendly and biocompatible products in various applications. Efficient
utilization of cellulose as a material source has been challenging, especially in chemical
industry, it is hardly ever used as a chemical raw material because of its poor solubility
resulting mainly from the highly extended hydrogen bonding of its anhydroglucose repeat
units [2].

Various natural fibers such as cotton and higher plants have cellulose as their main constituent
[6]. Cellulose is the main building material out of which plants are made, and plants are the
primary or first link in what is known as the food chain (which describes the feeding
relationships of all living things). Cellulose is the most abundant naturally occurring
biopolymer [3]. It consists of long chains of anhydro-D-glucopyranose units (AGU) with each
cellulose molecule having three hydroxyl groups per AGU, with the exception of the terminal
ends.

Cellulose is insoluble in water and most common solvents; the poor solubility is attributed
primarily to the strong intramolecular and intermolecular hydrogen bonding between the
individual chains [5]. Cellulose can be chemically modified to yield derivatives which are
used widely in different industrial sectors in addition to conventional applications. As an
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example, in 2003, 3.2 million tons of cellulose was used as a raw material in the production of
regenerated fibers and films in addition to cellulose derivatives [6].

Native cellulose has a relatively low reactivity towards adsorption or flocculation in water
treatment [7], thus, the introduction of new functional groups on the surface of cellulose can
increase its surface polarity and hydrophilicity, which can, in turn, enhance the adsorption of
polar adsorbents and the selectivity of the cellulose for the target pollutant. However, the
chemical modification of this natural polymer is slightly difficult because of the low
reactivity. This is influenced also by the large number of hydrogen bonds which decrease the
potential solubility in most common solvents.

Chemical modification of cellulose is performed to improve process ability and to produce
cellulose derivatives (cellulosics) which can be tailored for specific industrial applications.
Cellulosics are in general strong, reproducible, recyclable and biocompatible, used in various
biomedical applications such as blood purification membranes and the like [8].

Cellulose derivatives are designed and fine-tuned to obtain certain desired properties. This is
done by altering the inherent hydrogen bond network and by introducing different
substituents. These substituents either prevented the spontaneous formation of hydrogen
bonding completely or created new interactions between the cellulose chains.

Experimental

Materials

Acetic acid, nitric acid, hydrogen peroxide, sodium hydroxide and Sodium tripolyphosphate
(STTP) (Sigma Aldrich) were used as received. Cellulose was extracted from the stem of
Calotropis procera.

Samples Collection and Pre-treatment

The samples from Calotropis Procera were collected from Umaru Musa Yar Adua
University, Katsina State, Nigeria, and identified by biology department. The samples were
sun dried for 8-10 days. The leaves and small branches were separated from the stems. The
stems were washed with water 4-5 times. Cleaned stems were put into an open water tank at
ambient temperature for 8 days. Retting was done to loosen the bandage of fibers with stems
which were expected to affect the quantity of fibers and its extraction rate. The retted stems
were cleaned with water and dried thoroughly.

Plate. 1: Calotropis Procera Plant

Extraction of Cellulose

The extraction procedure reported by O. Brendel, 2000 [9] was used with little modification,
the extraction procedure was carried out with initial 5.0 g of dried stems of Calotropis
procera, using 2% sodium hydroxide solution and 10% H,0O, solution and heated at 100 °C
for one hour to remove the lignin content. The extracted cellulose was washed with distilled
water, centrifuged at 1000 rpm for 10 minutes and dried in an oven for 1 hour.
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Phosphorylation of Cellulose

Conventional phosphorylation of starch was achieved according to the method proposed by
Brendel, et al., 2000 [10] with little modifications. 2.86 g of sodium tripolyphosphate (STTP)
was weighed and 167 mL of distilled water added to cellulose with constant stirring. The
mixture was centrifuged for 10 min at 6000 rpm in a centrifuge. The modified cellulose was
dried in an oven at 40— 45 °C for 20 minutes.

OH
OH o \o O
N 0
\ ° o RN N |C|’
0 ~N c|>- H 0—P—0Q
HO OH Nat <|)- H
Na+
FTIR

The IR absorption spectra of the sample were scanned from 4000 cm™ to 600 cm™ to obtain
the functional groups of the cellulose and the modified sample.

Scanning Electron Microscopy

Samples extracted Substrates were directly “flat-mounted” on aluminum SEM stubs, using a
two-sided adhesive film to adhere the filter to the stub, and covered by a thin gold coating
[11]. Changes in morphological surface of cellulose and the modified cellulose were
observed.

Results and Discussion

SEM Analysis

Scanning electron microscopes of unmodified and modified cellulose were shown in Figsla,
1b and 1c respectively.

Fig. 1: SEM Images of (a) unmodified cellulose, (b) modified cellulose with 0.56g STTP and
(c) modified cellulose with 2.86g STTP

The Surface morphology of the samples are studied using SEM analysis. Fig. 1 (a) shows the
microfibrillar structure of cellulose network consisting of several micrometers. However, with
incorporation of STTP on the cellulose matrix, there is an observed increase in thickness and
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size of the cellulose microfibrils. This can be attributed to the agglomeration of STTP
molecules onto the structural backbone of the cellulose molecules. Hence, Fig. 1 (c) shows
thicker and larger microfibrils than Fig 1 (b), while Fig. 1 (b) shows larger microfibrils than 1
(@). Therefore, the more STTP within the cellulose structure the more the surface thickness of
the microfibrils. These changes are due to more agglomeration of the particles over the
surface of the cellulose backbone. Moreover, it arises from the crosslinking reactions that
have taken place and, as a result, the molecular orientation of the polymer was changed.
Similar observations were reported by A.D. Mohammed et al., 2016 [12].

The changes observed in the morphological images confirms that structural changes have
occurred due to the intermolecular bridging reactions of the cross-linking agent with sodium
tripoly polyphosphate molecules.

FTIR analysis

The FTIR spectral show the vibrational frequencies of both unmodified and modified
cellulose in the frequency range of 650 — 4000 cm™ as shown in Figure 3 (a) and (b)
respectively.
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Figure. 2 (a): FTIR spectrum of unmodified cellulose

The FTIR spectra of cellulose and modified cellulose obtained from phosphorylation are
shown in Fig. 2 (a) and (b) at a wave number range of 650 to 4000 cm *. The absorption peak
at 3212cm ™’ is due to -OH stretching vibration and 2807 cm™ from asymmetric stretching
vibration of C—H. In Fig. 2 (a), the C-O-C stretching and C—O-H bending vibrations are
observed at 1030 and 1432 cm-! respectively, additional absorption band in Fig. 2 (b)
appeared at 12887 cm-* is attributed to P=O stretching of the modified cellulose. The
appearance of these bands successfully confirmed the chemical modification of Calotropis
procera with sodium tripolyphosphate. Similar observations were reported by [13]

WWW.iensci.org 228 Umaru Musa Y ar'adua University, Nigeria



SEPTEMBER

20-21,2022

INTERNATIONAL CONFERENCE ON CHEMICAL AND BIOLOGICAL SCIENCES

2002, 85 403
: 1741, 93 783
o

1894, 94 201

)L‘: 5

1462, 88 522 )
\ 33 ¥ L
L./ 1369, 84 850143} 82 3

nce
0
f
’
"
w
o
»

| A |
2007 84,172 1500 80 203¥157H B;‘,.i"a::',u, 84 539
\ AT ;

3178

903

L‘ 320,4"p 830

e

| 10- 37 saa1208. 88 022
\ [\f\s10: 97 sag

nEa
qce

S 32¢9. 8125 “,‘ '
E 1184 J s0r N ‘
e A 4
S !‘V': F1 1 ‘
- 3 ' .
o 851 80 $s7 |
- B2p. 7474
yes{77 540 ).
- ‘651 &8 &80
|"'cgc a1 481
ol 992 55 ese
) L1020, 47 628
Y FEEEE ) 9 18=-0 N G T ] Biohi=0 8 LI B 1R B I T | S R N T LB 3 XL T T T T r F T
4000 3500 3000 2500 2000 1500 1000
Wavenumber (cm-1)
Figure. 2 (b): FTIR spectrum of modified cellulose
Conclusion

Cellulose was successfully extracted and modified using different amounts of sodium
tripolyphosphate as modifying agent. The FTIR absorption band in Fig h appeared at 1287
cm *and is attributed to P=0 stretching of the modified cellulose. The crosslinking reaction
which resulted from the incorporation of STTP onto the cellulose matrix showed an increase
in thickness and size of the cellulose microfibrils. This can be attributed to the agglomeration
of STTP molecules onto the structural backbone of the cellulose molecules. This has been

confirmed further from the SEM analysis.
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ABSTRACT

Cellulose containing labile cationic group was used in the adsorption studies of aqueous
solution containing heavy metals. The Adsorbent Dosage showed that the amount of metal
ions adsorbed decreased with increase in concentration of the initial metal ion used. At low
ion concentrations, the surface active sites to the total metal ions in the solution was high and
hence all metal ions interacted with the adsorbent, Cellulose containing labile Cationic group
has the ability to absorb metal ions at different concentrations. The amount of metal ions
adsorbed per unit mass of the adsorbent relatively decreased with increase in metal ion
concentration. The results of adsorption for the following heavy metals were found to be
71.43 mg/L, 41.84 mg/L for Cd** and Cr®* respectively. The adsorption equilibriums data
satisfactorily fitted Langmuir isotherm equation better than Freundlich isotherm. The study
indicates that the modified cellulose could be used as adsorbent for the removal of Cd** and
Cr®* ions from aqueous solution.

Keywords: Adsorbent; Cellulose; Heavy metals; Labile Cationic group:

INTRODUCTION

Adsorption is one of the chemical treatment processes commonly used for wastewater. It has a
wide range of application wastewater facilities because it is efficient and simple to operate.
Domestic wastewater usually contains pathogens, suspended solids, nutrients and some other
organic materials [1]. The wastewater produced from different industries normally contains
very fine suspended solids, dissolved solids, inorganic and organic particles, metals and other
impurities. Due to very small size of the particles and presence of surface charge, the task to
bring these particles closer to make heavier mass for settling and filtration becomes
challenging [2].

Various traditional and advanced technologies have been utilized to remove the colloidal
particles from wastewater; such as ion exchange, membrane filtration, precipitation, flotation,
solvent extraction, adsorption, coagulation, flocculation and biological methods [3].

Other methods such as membrane process, adsorption, dialysis, foam flotation, osmosis,
photocatalytic degradation and biological methods have been used for the removal of toxic
pollutants from water and wastewater [4]. However, their applications have been restricted by
many factors, such as processing efficiency, energy requirement, engineering expertise,
economic benefit and infrastructure, all of which limit their use in different parts of the world.
Cationic cellulose derivatives are industrially very important compounds and have many
applications in the paper industry, cosmetics and textiles. They also have potential in
flotation, adsorption and in drilling fluids [5]. These substances are also utilized in the
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removal of acidic dyes from aqueous effluent produced by the textile industry, thereby
reducing the environmental impact of the processes [6].

Cationization of cellulose is of considerable industrial importance involving the preparation of
moisturizers and conditioners for cosmetic, adsorbents and chromatography media, paper
additives, pollutant adsorbents, as well as antibacterial agents in various water systems [7].
Experimental

Materials

Cr(SQ04)3.H,0, Cd(NO3),.4H,0, salts were purchased from Loba Chemie (England), Cellulose
containing labile Cationic were synthesized in the chemistry laboratory Umaru musa Yar
Adua university.

Preparation of reagents

Preparation of 1000 mg/L Cd** ions stock solution

CdCl, (2.036 g) was weighed and dissolved into 100 ml of deionized water. The solution was
transferred to a 1.0 litre volumetric flack and filled to mark.

Preparation of 1000 mg/L Cr? ions stock solution

Cr (SO4)3 (2.835 g) was weighed and dissolved into 100 mL of deionized water. The solution
was transferred to a 1000 mL volumetric flack and filled to mark.

Methods

Batch Equilibrium Studies

The adsorption experiments were performed by batch equilibrium method. The experiments
were carried out in 250 mL conical flasks by mixing (0.58-2.88)g of the modified cellulose
with 50 mL of each metal ion solutions of concentrations,(Cd**and Cr®* ), 50, 175 and
300mg/L using a shaker operating at 200 rpm. The sample solutions were shaken for a time
interval, and the residual metal ions in the solutions were separated by filtration and the
filtrates were analyzed by using flame atomic absorption spectrophotometer (Shimdzu, 6800,
Japan, 210), to determine the equilibrium metal ion concentrations. All the experiments were
conducted in duplicate and averages of duplicate readings were presented. The percentage
removal of metal ions and the amount of metal ions adsorbed on the modified cellulose at
equilibrium (ge) were calculated using equations (4) and (5) respectively:

Percentage removal (%) = % X 100 (4)
(o]

ge (Mg/g) =(CoCe) = (5)
Where co is the initial metal ions concentration (mg/L), and ce is the equilibrium
concentration of metal ions in solution (mg/L), V is the volume of metal ions solution used
(L) and M is the mass of the grafted gum used (g). The equilibrium data obtained were tested
using the linear forms of Langmuir and Freundlich isotherm models, as shown in equations(6)
and (7), respectively, [8].

Ce 1 Ce
R T
Je dmQL dm ( )

log qo = log Ky + %Iog Ce (7)

Results and Discussion

Adsorption Study

It was observed that the adsorption gradually increased with time and attained equilibrium
after 80 minutes. The rapid intake initially could be due to the availability of the more surface
sites on the adsorbent for adsorption. The plot of Ce/ge versus Ce (Figure not shown) gives
straight lines with correlation coefficients of 0.99 and 0.99 for Cd®** and Cr** respectively
which indicate that the adsorption of the metal ions onto the adsorbent fitted the Langmuir
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isotherm better than Freundlich isotherm equation. The maximum adsorption capacity of each
metal ion, constants and correlation coefficients were represented in Table 2.

Langmuir model Freundlich model
Metal ion Olmax QL R® R. Ke n R?
(mg/g) (L/mg) (mg/g)
cd* 71.428 1.1764 0.9984 0.0010 2901.3 3.2268
0.8854
Cr’+ 41.841 0.4530 0.9973 0.0007 466.32  3.5385
0.7538

Table 1; Adsorption Study

Effect of Adsorbent Dosage

From the results obtained in figure 1 below, the amount of metal ions adsorbed decreased
with increase in concentration of the initial metal ion used. At low ion concentrations surface
active sites to the total metal ions in the solution was high and hence all metal ions interacted
with the adsorbent and are from the solution as reported by Sweeny Mc J. D et al., 2006
[9].However, at high concentrations, the driving force concentration gradient was stronger,
and the amount of metal ion adsorbed per adsorbent was low. It was observed that percentage
removal of Cr®*, and Cd**, ions respectively, increases as the amount of adsorbents is
increase. Similar result was reported by [10].
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Figure 1: Effect of Adsorbent Dosage

Effect of contact time

Result in figure 2 shows the percentage removal of Cr?* and Cd?*, ions respectively, where
amount of adsorbent 0.56 g, initial concentration (100 mg/L) by varying the contact time (10-
30 min). The percentage removals of Cr** and Cd**, ions were found to be 78%, and 81%
respectively. The equilibrium was achieved at 25 min. Similar result was reported [11].
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Figure 2: Effect of contact time

Effect of metal ions concentration

Figure 3 showed that the modified cellulose has the ability to absorb metal ions in different
concentrations, 2.24 of modified cellulose has better absorbing capacity even in high
concentration than 0.85 and 1.65g of modified cellulose. Hence the more the amount of
sodium tripolyphosphate in the cellulose the higher the absorbance ability of modified
cellulose. The amount of metal ions adsorbed per unit mass of the adsorbent relatively
decreased with increase in metal ion concentration. At lower metal ions concentration, there
was highest adsorption, and this could be due to availability of more adsorptive sites and less
competition of the metal ions [12].
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Figure 3: Effect of metal ions concentration
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Conclusion

Heavy metal ions were removed from contaminated water using Cellulose containing labile
Cationic group. It was found that Cellulose containing labile Cationic group has the ability to
absorb metal ions at different concentrations. The amount of metal ions adsorbed per unit
mass of the adsorbent relatively decreased with increase in metal ion concentration. The
adsorption equilibriums data satisfactorily fitted Langmuir isotherm equation better than
Freundlich isotherm. Thus, it can be concluded that the Cellulose containing labile Cationic
group could be used in the treatment of toxic metals effluents polluted with Cr** and Cd**
ions.
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