9.VETERINER
GIDA HIJYENI KONGRE

Uluslararasi Katilimh

? BILDIRI KITABI
4-7 KASIM 2021

www.veterinergidakongresi.org







4-7 KASIM 2021 ANTALYA

Kongre Onursal Bagkanlari
Congress Honorary Presidents

Rektor/Rectorate
Prof. Dr. Mustafa CALIS

Veteriner Fakiiltesi Dekani
Dean of Veterinary Faculty
Prof. Dr. Abdullah iNCi

Diizenleme Kurulu / Members of Committee

Baskan/President
Prof. Dr. Zafer GONULALAN
Uyeler/Members
Prof. Dr. Yeliz YILDIRIM
Prof. Dr. Nurhan ERTAS ONMAZ
Dog. Dr. Harun HIZLISOY
Dog. Dr. Serhat AL

00
A
o

0
v
[
g

<
]

°
o0
A
a

£
P
9]

i
7]
>
S
3
S




9. VETERINER GIDA HiJYENi KONGRESI ‘

18au1aqg 13)3sIuUaAliH epio Jaul)aA

R,



4-7 KASIM 2021 ANTALYA

ONSOz
Degerli Meslektaslarim, Bilim insanlari,

Erciyes Universitesi Veteriner Fakiiltesi ve Veteriner Gida Hijyenistleri Dernegi
ishirligiyle hazirlanan IX. Ulusal Veteriner Gida Hijyeni Kongresi 04-07 Kasim 2021 tarihlerinde
Antalya'da basari ile gergeklestirilmistir. Kongremizde ¢ok kiymetli bilim insanlari ve
arastirmacilar tarafindan Veteriner Gida Hijyeni ile ilgili glincel konular Gzerine yapilmis
olan bilimsel calismalar sunulmustur. Global Olgekte seyretmekte olan Covid-19 pandemisi
nedeni ile uluslararasi katihmcilarimiz alternatif olarak online sunum yapmis olup kongremiz
hibrit olarak ylrittlmustr.

Bu kapsamda, 6 farkh Ulkeden 6 konusmacinin katildigi uluslararasi nitelikteki
kongremizde; 41 s6zli, 31 poster olmak lizere toplam 72 bildiri sunulmustur.

Kongremizin hayat bulmasinda her asamada desteklerini higbir zaman bizden eksik
etmeyen Erciyes Universitesi Veteriner Fakiiltesi Dekani Sayin Prof.Dr. Abdullah INCi hocamiza
en icten tesekkirlerimi sunuyorum.
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Erciyes Universitesiadina biryildir bu kongreicin verdikleri biiyiik ve 6zveridolu emekten
dolayi sayin Prof. Yeliz YILDIRIM, Prof. Dr. Nurhan ERTAS ONMAZ, Dog.Dr. Harun HIZLISOY, Dog.
Dr. Fulden KARADAL, Dr. Ogr. Uyesi Fatih Dogan KOCA ile gérevli olarak bulundugu ABD’den
katkilarini esirgemeyen Dog.Dr. Serhat AL ile bélimimiziin genc akademisyen adaylarina ve
kongremize katilarak bizleri onurlandiran Sirnak Universitesinin Sayin Rektdrii Prof. Mehmet
Emin ERTANa, Veteriner Gida Hijyenistleri Dernegi ve Veteriner Halk Sagligi camiasi adina en
icten tesekkir ve sevgilerimi sunuyorum.

Kongremiz ve benzeri bilimsel etkinliklerde konusulacak konularin insanhk ve
diinyamiz icin son derece kiymetli, stratejik 6neme sahip oldugunu huzurlarinizda bir kez
daha vurgulamak istiyor, kongremize ait bildirileri iceren 6zet bildiri kitabinin Glkemiz bilim
varligina 6nemli katkilari olacagina olan inancimi saygilarimla arz ediyorum.

Kongre Diizenleme Kurulu adina
Prof. Dr. Zafer GONULALAN
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VETERINER GIDA HIJYENi KONGRELERI

9. Ulusal Veteriner Gida Hijyeni Kongresi; Erciyes Universitesi, Gida Hijyeni ve
Teknolojisi Bolimdi, 04-07 Kasim 2021, Antalya.

8. Ulusal Veteriner Gida Hijyeni Kongresi; Burdur Mehmet Akif Ersoy Universitesi,
Gida Hijyeni ve Teknolojisi Bollimu, 24-27 Ekim 2019, Antalya.

7. Ulusal Veteriner Gida Hijyeni Kongresi; Adnan Menderes Universitesi,
Veteriner Fakiltesi, Gida Hijyeni ve Teknolojisi Bolimu, 04-08 Ekim 2017, Aydin.

6. Ulusal Veteriner Gida Hijyeni Kongresi; Yiiziinci Yil Universitesi, Veteriner
Fakiltesi, Gida Hijyeni ve Teknolojisi Bolimu, 07-11 Ekim 2015, Van.

5. Ulusal Veteriner Gida Hijyeni Kongresi; Selcuk Universitesi, Veteriner Fakiiltesi,
Besin Hijyeni ve Teknolojisi Bolimi, 03-07 Nisan 2013, Antalya.

4. Ulusal Veteriner Gida Hijyeni Kongresi; Firat Universitesi, Veteriner Fakiiltesi,
Gida Hijyeni ve Teknolojisi Bollimi, 13-16 Ekim 2011, Antalya.
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3. Ulusal Veteriner Gida Hijyeni Kongresi; Uludag Universitesi, Veteriner
Fakiltesi, Gida Hijyeni ve Teknolojisi Bollimu, 14-16 Mayis 2009, Bursa.

2. Ulusal Veteriner Gida Hijyeni Kongresi; istanbul Universitesi, Veteriner
Fakiiltesi, Gida Hijyeni ve Teknolojisi B&lim, 18-20 Eyliil 2006, istanbul.

1. Ulusal Veteriner Gida Hijyeni Kongresi; Ankara Universitesi, Veteriner
Fakiltesi, Gida Hijyeni ve Teknolojisi Bollimu, 29 Eylul-1 Ekim 2004 Ankara.



KONGRE HAKEM KURULU*

Prof. Dr. Ahmet GUNER/Selcuk Universitesi Veteriner Fakiiltesi

Prof. Dr. Ali ARSLAN/Firat Universitesi Veteriner Fakiltesi

Prof. Dr. Aydin VURAL/Dicle Universitesi Veteriner Fakiiltesi

Prof. Dr. Bahri PATIR/Bingél Universitesi Veteriner Fakiiltesi

Prof. Dr. Belgin SARIMEHMETOGLU/Ankara Universitesi Veteriner Fakiiltesi
Prof. Dr. Canan HECER/istanbul Esenyurt Universitesi Saglik Bilimleri Fakiiltesi
Prof. Dr. Ergiin Omer GOKSOY/Adnan Menderes Universitesi Veteriner Fakiiltesi
Prof. Dr. Mehmet CALICIOGLU/Firat Universitesi Veteriner Fakiiltesi

Prof. Dr. Mehmet CELiK/Cukurova Universitesi Veteriner Fakdiltesi

Prof. Dr. Mehmet Emin ERKAN/Sirnak Universitesi Rektorii

Prof. Dr. Mustafa ALISARLI/Bolu Abant izzet Baysal Universitesi Rektorii

Prof. Dr. Mustafa ATASEVER/Atatiirk Universitesi Veteriner Fakiltesi

Prof. Dr. Ozer ERGUN/istanbul Universitesi Saghk Bilimleri Fakiltesi

Prof. Dr. Ugur GUNSEN /Bandirma Onyedi Eyliil Universitesi

Prof. Dr. Umit GURBUZ /Selcuk Universitesi Veteriner Fakdiltesi

Prof. Dr. Zafer GONULALAN /Erciyes Universitesi Veteriner Fakiiltesi
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KONGRE BiLiM KURULU*

Prof. Dr. Abdullah DILER/Isparta Uygulamali Bilimler Universitesi Su Uriinleri Fakiiltesi

Dr. Adriana MORAR/Banat University, Agriculture Science and Veterinary Medicine, Timisoara, Romania
Prof. Dr. Afrim HAMIDI/University of Prishtina, Faculty of Agriculture and Veterinary, Republic of Kosovo
Prof. Dr. Ahmet KOLUMAN/Pamukkale Universitesi Teknoloji Fakiiltesi

Prof. Dr. Ali AYDIN/istanbul Universitesi Cerrahpasa Veteriner Fakiiltesi

Prof. Dr. Aylin KASIMOGLU/Kirikkale Universitesi Veteriner Fakiiltesi

Prof. Dr. Aysegiil EYIGOR/Bursa Uludag Universitesi Veteriner Fakdiltesi

Prof. Dr. Biilent NAZLI/istanbul Sabahattin Zaim Universitesi Miihendislik ve Doga Bilimleri Fakiiltesi
Prof. Dr. Candan VARLIK / istanbul Aydin Universitesi

Prof. Dr. Carmen ESPINOSA-GONGORA/University of Copenhagen, Department of Veterinary and Animal
Science

Prof. Dr. Emrullah SAGUN/Yuzlincu Yil Universitesi Veteriner Fakiltesi

Prof. Dr. Enver Baris BINGOL /istanbul Universitesi Cerrahpasa Veteriner Fakiiltesi

Prof. Dr. Fatma Seda BiLIR ORMANCI/Ankara Universitesi Veteriner Fakiltesi

Prof. Dr. Figen CETINKAYA/Bursa Uludag Universitesi Veteriner Fakiiltesi

Prof. Dr. Filiz KOK/Adnan Menderes Universitesi Veteriner Fakiltesi

Prof. Dr. Géknur TERZI GULEL/On Dokuz Mayis Universitesi Veteriner Fakiiltesi

Prof. Dr. Giil Ece SOYUTEMIiZ/Bursa Uludag Universitesi Veteriner Fakiiltesi

Prof. Dr. Gllsim OKSUZTEPE/Firat Universitesi Veteriner Fakiiltesi

Prof. Dr. Giirhan Raif CIFTCIOGLU/istanbul Universitesi

Prof. Dr. Giirkan UCAR/Selcuk Universitesi Veteriner Fakiiltesi

Prof. Dr. Harun AKSU/istanbul Universitesi Cerrahpasa Veteriner Fakiiltesi

Prof. Dr. Haydar OZDEMIR/Ankara Universitesi Veteriner Fakiiltesi

Prof. Dr. Hilal COLAK/istanbul Universitesi CerrahpasaVeteriner Fakdltesi

Prof. Dr. Hilmi YAMAN/Adnan Menderes Universitesi Saglik Bilimleri Fakiiltesi

Prof. Dr. Hisamettin DURMAZ/Harran Universitesi Veteriner Fakdltesi

Prof. Dr. lva STEINHAUSEROVA/University of Veterinary and Pharmacetutical Sciences Brno, Faculty of
Veterinary Medicine, Czech Republic

Dr. Kdlman IMRE/ Banat University Agricultural Sciences and Veterinary Medicine, Timisoara, Romania
Prof. Dr. Kamil BOSTAN/istanbul Aydin Universitesi Giizel Sanatlar Fakiiltesi, Gastronomi ve Mutfak
Sanatlari Bolim{

Prof. Dr. Kamil EKiCi/Van Yiiziinct Yil Universitesi Veteriner Fakiltesi

Prof. Dr. Kemal Kaan TEKINSEN/Selcuk Universitesi Veteriner Fakiiltesi

Prof. Dr. Leyla VATANSEVER/Kafkas Universitesi Veteriner Fakiiltesi

Prof. Dr. Mehmet ELMALI/Hatay Mustafa Kemal Universitesi Veteriner Fakiiltesi

Prof. Dr. Mehmet Kurtulus Cem SEN/ Bursa Uludag Universitesi Veteriner Fakiiltesi

Prof. Dr. Micheal DOYLE/University of Georgia Center for Food Safety, USA

Prof. Dr. Muammer GONCUOGLU/Ankara Universitesi Veteriner Fakiiltesi

Prof.Dr. Murat GULMEZ/Siirt Universitesi Veteriner Fakultesi

Prof. Dr. Mustafa ARDIG/Aksaray Universitesi Mihendislik Fakiiltesi, Gida Miihendisligi B6Iimii

Prof. Dr. Mustafa TAYAR/Bursa Uludag Universitesi Veteriner Fakiiltesi

Prof. Dr. Naim Deniz AYAZ/Kirikkale Universitesi Veteriner Fakiiltesi

Prof. Dr. Nebahat BILGE/Kafkas Universitesi Veteriner Fakiltesi

Prof. Dr. Nurhan ERTAS ONMAZ/Erciyes Universitesi Veteriner Fakiiltesi

Prof. Dr. Osman irfan iLHAK / Balikesir Universitesi Veteriner Fakdltesi

Prof. Dr. Omer CETiN/istanbul Universitesi Cerrahpasa Veteriner Fakiiltesi

Prof. Dr. Ozen KURSUN YURDAKUL /Burdur Mehmet Akif Ersoy Universitesi Veteriner Fakiiltesi

Prof. Dr. Ozge OZGEN ARUN/istanbul Universitesi Cerrahpasa Veteriner Fakiiltesi
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Prof. Dr. Ozlem KUPLULU /Ankara Universitesi Veteriner Fakdltesi

Prof. Dr. Recep CIBIK /Bursa Uludag Universitesi Veteriner Fakiiltesi

Prof. Dr. Sema AGAOGLU /Sivas Cumhuriyet Universitesi Veteriner Fakiiltesi

Prof. Dr. Semra KAYAARDI/Celal Bayar Universitesi, Miihendislik Fakiiltesi

Prof. Dr. Seran TEMELLI /Bursa Uludag Universitesi Veteriner Fakiiltesi

Prof. Dr. Suzan YALCIN /Selcuk Universitesi Veteriner Fakiiltesi

Prof. Dr. Siileyman ALEMDAR /Sivas Cumhuriyet Universitesi Veteriner Fakiiltesi

Prof. Dr. Sahsene ANAR /Bursa Uludag Universitesi Veteriner Fakiiltesi

Prof. Dr. Tarik Haluk CELIK /Ankara Universitesi Veteriner Fakiiltesi

Prof. Dr. Tolga KAHRAMAN /istanbul Universitesi Cerrahpasa Veteriner Fakiiltesi

Prof. Dr. Ufuk KAMBER /Kafkas Universitesi Veteriner Fakiiltesi

Prof. Dr. Ufuk Tansel SIRELI /Ankara Universitesi Veteriner Fakdltesi

Prof. Dr. Yakup Can SANCAK /Yuziinci Yil Universitesi Veteriner Fakiiltesi

Prof. Dr. Yeliz YILDIRIM /Erciyes Universitesi Veteriner Fakiiltesi

Prof. Dr. Yusuf DOGRUER /Selguk Universitesi Veteriner Fakdiltesi

Prof. Dr. Yusuf YILMAZ /Burdur Mehmet Akif Ersoy Universitesi

Prof. Dr. Zehra HAJRULAI-MUSLIU /Ss. Cyril and Methodius University Faculty of Veterinary Medicine
Department of Food Chemistry, Macedonia

Dog. Dr. Jani Mavromati/Agricultural University of Tirana, Albenia

Dog. Dr. Walid ALALI /Epidemiology Hamad Bin Khalifa University, College of Healthand Life Sciences, Kuwait
Dr. Roxana STOIKA /National Institute for Chemical Pharmaceutical Research and Development, Romania
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SOzLU BiLDiRi DEGERLENDIRME KURULU*

Prof. Dr. Ergiin Omer GOKSOY
Prof. Dr. Giilsiim OKSUZTEPE
Doc. Dr. Abdullah DIKICi

Dog. Dr. Harun HIZLISOY

Dr. Ogr. Uyesi Tuncer CAKMAK

POSTER BiLDiRi DEGERLENDIRME KURULU*

Prof. Dr. Mehmet ELMALI

Prof. Dr. Osman irfan iLHAK

Dog. Dr. Ahmet Hulusi DINCOGLU
Dog. Dr. Erhan KEYVAN

Dr. Ogr. Uyesi Murat METLI
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KONGRE PROGRAMI

—

12:00-17:00 Kongre Kayit

15:00-17:00 Acihis Konugsmalari

17:00-17:30 Kahve Arasi

17:30-17:45 SEKTOR KONUSMASI Kemal ZAIMOGULLARI — Gedik Pilic AR-GE Midri

)
A
=]

0
v
oD
3

==
1}

2
)
A
(9]

=
P
9]

Bt
[
>
3
2
H

09:00- 10:00 International Session Prof. Dr. Ozge Ozen ARUN
Prof. Dr. Mehmet CALICIOGLU
09:00-09:30 Yeliz YILDIRIM Veteriner Egitim Kurumlarinda Akreditasyon Calismalarinin
Temel Unsurlari; Gida Hijyeni ve Teknolojisi BoIUm
Ozelinde
09:30-09:45 Walid ALALI Future approach to antimicrobial resistant pathogens in
foods of animal origin
09:45-10:00 Prof. Dr. Zehra Optimization and validation of LC-MS/MS method for
HAJRULAMUSLIU simultaneous detection of Veterinary drug residues and
contaminants in bovine milk using isotopically labeled
internal standards
10:00-10:10 Soru-Cevap
10:10-11:10 1. Oturum Oturum Baskanlari/ Moderators
Gida Mikrobiyolojisi Prof. Dr. Canan HECER
Prof. Dr. Umit GURBUZ
10:10-10:20 Tahsin Onur KEVENK Aksaray ilinde Karbapenem
Direngli Enterobacteriaceae’larin Tavuk Etlerinde
Belirlenmesi
10:20-10:30 Hiiseyin Burak DiSLi, Cemil Hatay’da Bulunan Atik Su Aritma Tesislerinden Elde
KUREKCI Edilen Stafilokok izolatlarinin Karakterizasyonu
10:30-10:40 Cemil KUREKCI, Cagla insan, Gida ve Cevresel Su Orneklerinden izole Edilen
AZiZOGLU, Ozlem UNALDI, Jens | CTX-M-15 Ureten Escherichia coli’lerin Molekiler
Andre HAMMERL Karakterizasyonu
10:40- 10:50 Serap BOZKIR, Hatice Ahu Listeria monocytogenes’in Ohmik Isitma ile
KAHRAMAN inaktivasyonunda Siit Yaginin Etkisinin Belirlenmesi-
10:50:11:00 Kadir GONEN, Nadide Gizem istanbul’da Satisa Sunulan Et ve Salata Uriinlerinde Baz
TARAKCI, Emek DUMEN Gida Kaynakli Parazit ve Mikroorganizmalarin Varliginin PCR
Prosediirleri ile Arastirilmasi ve iliski Analizleri
11:00-11:10 Soru-Cevap
11:10-11:25 Kahve Arasi
11:25-12:10 Workshop: Biyosensorler; Tasarimdan Optimizasyona

Ahmet KOLUMAN

1.12.1940 12:10

2. Oturum

Oturum Baskanlari/ Moderators

Gidalarda bazi kalinti ve
kontaminantlarin belirlenmesi

Prof. Dr. Meryem AYDEMIR ATASEVER

Prof. Dr. Yusuf DOGRUER

12:10-12:20 Seda Dicle KORKMAZ, Ozlem Denizli ilinde Uretilen Kekiklerde (Origanum Onites)
KUPLULU Pirolizidin Alkaloidlerinin LC-MS Q-TOF Yontemi ile
Belirlenmesi
12:20-12:30 Murat METLI, Kemal AKSOY Yenilebilir Hayvansal Dokularda LC-MS/MS ile Antibiyotik

Kalinti Analizinin, 2002/657/EC Sayili Avrupa Birligi Direktifi
Temelinde Gegerli Kilinmasi
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12:30-12:40 Burcu CAKMAK SANCAR, Kuru Yemis, Kuru Meyve ve Uriinlerindeki Aflatoksin
Meryem AKHAN, Canan HECER | Kontaminasyonunun HPLC-FLD ile Tespiti

12:40-12:50 Soru-Cevap

12:50-14:00 Ogle Yemegi

Prof. Dr. Ozgiir ISLEYiCi ANISINA

14:00-15:20 3. Oturum Oturum Baskanlari/ Moderators

Antimikrobiyel direng

Prof. Dr. Fatma Seda BiLiR ORMANCI

Prof. Dr. Yakup Can SANCAK

14:00-14:10 Ozgiir CADIRCI, Ali Tavuk Parca Etlerinde Salmonella Serotipleri ile izolatlarda
GUCUKOGLU, Goknur TERZI Antibiyotik Direng Profilinin Belirlenmesi
GULEL, Elgin GUNAYDIN, Tolga
UYANIK, Sibel KANAT

14:10-14:20 Ali GUCUKOGLU, Tolga UYANIK, | Manda Siitii ve Uriinlerinde Genislemis Spektrumlu Beta-
Ozgiir CADIRCI, Sibel KANAT, Laktamaz (GSBL) Ureten E. coli Varliginin Arastirilmasi
Aysegiil BOLUKBAS

14:20-14:30 Harun HIZLISQY, Esra Nur Koyun, Sigir ve Tavuk Sakatatlarinda Campylobacter sp.
0zYUREK, Mukaddes BAREL, Varligl, izolatlarin Antibiyotiklere Duyarliliklari ve Klonal
Adalet DISHAN, Candan iliskilerin Belirlenmesi
GUNGOR

14:30-14:40 Gizem CUFAOGLU, Goérkem Sigir, Koyun ve Tavuk E. coli izolatlarinda Antibiyotik, Agir
CENGIiz, Bahar ONARAN ACAR, | Metal ve Dezenfektan Direncinin Belirlenmesi
Naim Deniz AYAZ

14:40-14:50 Candan GUNGOR, Harun Farkli Hayvanlara Ait Yenilebilir Sakatatlarda Arcobacter sp.
HIZLISOY, Dursun Alp GUNDOG, | Varlig: izolatlarin Antibiyotik ve Virulans Faktdr Profilleri
Mukaddes BAREL, Adalet
DISHAN, H. Burak DISLI,
Serhat AL, Nurhan ERTAS
ONMAZ, Yeliz YILDIRIM, Zafer
GONULALAN

14:50-15:00 Gizem Levent, Ashlynn Tek Doz Antibiyotik Kullanimindan Kesime Kadar
Schlochtermeier, Sam E. Takip Edilen Et Irki Sigir Gruplarinda Salmonella
Ives, Keri N. Norman, Sara D. Enterica Populasyonu Dagiliminin ve Antibiyotik Direng
Lawhon, Guy H. Loneragan, Profillerinin Arastiriimasi
Robin C. Anderson, Javier
Vinasco, Henk C. den Bakker,
Harvey M. Scott

15:00-15:10 Mukaddes BAREL, Yeliz Kayseri ve Civarinda Satisa Sunulan Cesitli Gida ve Su
YILDIRIM Kaynaklarinda Arcobacter ve Campylobacter Tirlerinin

Prevalansi Karakterizasyonu ve Antibiyotik Duyarliliklari

15:10-15:20 Soru-Cevap

15:20-16:20 4, Oturum Gida Oturum Baskanlari/ Moderators
Katki Maddeleri Prof. Dr. Nurhan ERTAS ONMAZ

Prof. Dr. Ergiin Omer GOKSOY

15:20-15:30 Enes TERCANLI, Mustafa Koftelerin Bazi Kalite Ozelliklerine Bamya Misilaj Bazh
ATASEVER Yenilebilir Kaplamanin Etkisi

15:30-15:40 Fatma Seda ORMANCI, Belgin | Pastorize Sut ve Yogurdun Demir ile Zenginlestirilmesi

SARIMEHMETOGLU, Giizin
iPLIKCIOGLU CiL, Bahar
ONARAN, Gorkem CENGiIZz,
Evren OZDEMIR KOCABAS

12
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15:40-15:50 Zeki EROL, Mustafa OZGUR, Gelistirilen Fonksiyonel Whey iceceginin Bazi Saghk
Ahmet H. DINCOGLU, Jerina Etkilerinin Deney Hayvanlarinda Goésterilmesi
RUGII, Elif Biisra OZGUR, Ziihal

CALISKAN

15:50-16:00 Erhan KEYVAN, H. Ahu Karvakrol ve Kurkumin ile Kombine 405 nm LED
KAHRAMAN, Hidayet TUTUN, Fotodinamik inaktivasyon Uygulamasinin Salmonella
Soner DONMEZ, Erdi SEN, Enteridis Uzerine Etkisinin Arastiriimasi-

Ziihal CALISKAN, Jerina RUGII,
Ahu DEMIRTAS, Ali Ozhan

AKYUZ

16:00-16:10 Alper BARAN, Ekrem SULUKAN, | Zebra Baligi Mikroenjeksiyon Yontemi ile Gida Katki
Medine TURKOGLU, Atena Maddesi Olarak Pektin ve Amidiye Pektinin Etkilerinin
GHOSIGHAREHAGAII, Arastirilmasi

Serkan YILDIRIM, Meryem
KANKAYNAR, ismail BOLAT,
Mikerrem KAYA, Saltuk
Bugrahan CEYHUN
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16:10-16:20 Soru- Cevap

16:20-17:00 Jim Claus Meat Animal Carcass Vasculer Rinsing on Meat Qualty and
Food Safety

17:00-17:10 Soru- Cevap

17:15- 18:00 Gaspar Ros BERRUEZO Anti-covid strategy contamination and control in Spain in
the food sector with special reference industry with one
example on the poultry

18:00- 18:10 Soru- Cevap

Prof. Dr. Ziya Gokalp CEYLAN ANISINA

5. Oturum Oturum Baskanlari / Moderators
09:00-10:30 Deneysel Calismalar Prof. Dr. Giilsiim OKSUZTEPE
Prof. Dr. Mustafa ATASEVER
09:00-09:10 Sher ALi, Noveen ASHAR, Bilal | Application of ultrasound treatment for improving
ASGHAR, Faisal HUSNAIN, physicochemical and sensory properties of broiler meat
Adeel MANZOOR
09:10-09:20 Mert SONMEZ, Ozge Ozgen Salmonella spp., Listeria monocytogenes ve Escherichia
ARUN coli 0157:H7 Patojenleri igin Singlepleks/Multipleks Real-
Time PCR Tani Kiti Gelistirilmesi
09:20-09:30 Yeliz YILDIRIM, Abdullah iNCi, Tavuk Yumurtalarinin Enterocytozoon Bieneusi, Giardia
Zafer GONULALAN Onder Intestinalis, Cryptosporidium sp. ve Toxoplasma Gondii ile

DUZLU, Nurhan ERTAS ONMAZ, | Kontaminasyonunun Yeni Gelistirilen Multipleks Nested
Kiirsat KOSKEROGLU, Gamze PCR ile Arastiriimasi: Halk Saghgi Endisesi

YETiSMIS, Mukaddes BAREL,
Sadullah USLUG, Harun
HIZLISOQY, Alparslan YILDIRIM

09:30-09:40 Candan GUNGOR, Nurhan Blylikbas Hayvan Mezbahalarinda Staphylococcus aureus’a
ERTAS ONMAZ, Gonca TULUCE | Ozgii Litik Bakteriyofaj izolasyonu, Karakterizasyonu ve
YAVAS, Dursun Alp GUNDOG, Kirmizi Et Modelinde Biyokontroliiniin Arastiriimasi

Kiirsat KOSKEROGLU

09:40-09:50 Nuray Gamze YORUK Cig Tavuk Uriinlerinde Ultraviyole Isik
Uygulamasinin Enterobacteriaceae ve Salmonella spp.
Uzerine Etkisinin Arastirilmasi

09:50-10:05 Soru-Cevap
10:05-10:30 Kahve arasi
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9. VETERINER GIDA HiJYENi KONGRESI

10:30-14:00 6. Oturum Oturum Baskanlari/ Moderators
Kalite niteliklerinin Prof. Dr. Filiz KOK
degerlendirilmesi Prof. Dr. Mehmet ELMALI
10:30-10:40 Zafer GONULALAN, Yeliz Sigir Irkinin Et Kalitesi ve Yag Asidi Kompozisyonu Uzerine
YILDIRIM, Nurhan ERTAS Etkisi
ONMAZ, Harun HIZLISOY,
Serhat AL, Adalet DISHAN,
Mukaddes BAREL, Candan
GUNGOR, H. Burak DiSLi,
Dursun Alp DUNDOG, Kiirsat
KOSKEROGLU, Giiven GUNGOR,
Savas SARIOZKAN, Akin YAKAN,
Fadime OZDEMIR, Bilal AKYUZ,
Korhan ARSLAN, Aytac AKCAY
10:40-10:50 Osman CAKIR, Ahmet H. Burdur ilinde Satisa Sunulan Sucuklarin Kalite
DINCOGLU Parametrelerinin Belirlenmesi
10:50-11:00 Tahir YILMAZ, Egemen Online Siparis Edilen Taze Etlerin Bazi Fiziko-Kimyasal ve
GURDEMIR, Ayse Mikrobiyolojik Kalitelerinin incelenmesi
NiZAMLIOGLU, Yasin AKKEMIK,
Ahmet GUNER
11:00-11:10 Giiven GULBAZ, Asya Kars’ta Tuketime Sunulan Hazir Koftelerin Kimyasal ve
CETINKAYA Mikrobiyolojik Kalitesinin Arastiriimasi
11:10-11:20 Selguk ALAN, Mizeyyen Elazig’da Acik Olarak Satilan Cig Sttlerin Bazi Kalite
AKGOL, Gulsiim OKSUZTEPE Parametrelerinin incelenmesi
11:20-11:30 Nadide Gizem TARAKCI, Kadir | Bal Uretiminde Kritik Kontrol Noktalari ve Patojenler igin
GONEN, Emek DUMEN Risk Siralamasi
11:30-11:40 Nadide Gizem TARAKCI, Kadir Cig Kofte Nasil Bir Dinya Markasi Haline Getirilebilir?
GONEN, Emek DUMEN
11:40-11:50 Soru-Cevap
11:50-14:00 Ogle Yemegi
14:00-15:05 7. Oturum Oturum Baskanlari/ Moderators
Probiyotikler Prof. Dr. Sema AGAOGLU
Prof. Dr. Glirkan UCAR
Prof. Dr. Osman irfan iLHAK
14:00-14:10 S. Seher AKCA, Ahmet H. Probiyotik Yogurtlarin Kalite Ozellikleri Uzerine Spirulina
DINCOGLU Platensis’in Etkisi
14:10-14:20 Gokhan Kiirsad INCILi, Pinar Pediococcus acidilactici’'den Elde Edilen Postbiotigin
KARATEPE, Miizeyyen AKGOL, | icinde Cézdiriilmiis Kitosan'in Vakumlu Paketlenmis
Mehmet CALICIOGLU, Ali Sosislerde Escherichia coli 0157: H7, Salmonella
Adnan HAYALOGLU Typhimurium ve Listeria monocytogenes Uzerine Etkisi
14:20-14:30 Gokhan Kiirsad INCILI, Pediococcus acidilactici’den Elde Edilen Hiicre icermeyen
Miizeyyen AKGOL, Pinar Stpernatant ve Tum-Hiicre Postbiyotiginin Fizikokimyasal
KARATEPE, Ali Adnan ve in-Vitro Antimikrobiyal Ozelliklerinin Karsilastiriimasi,
HAYALOGLU Tum-Hicre Postbiyotigi ve Timol ile Olusturulan Kitosan
Kaplamanin Tavuk G6gsu Filetolarinin Mikrobiyal ve
Kimyasal Kalitesi Uzerindeki Etkisinin Degerlendirilmesi
14:30-14:40 Jerina RUGJI, Ziihal CALISKAN, | D-Alluloz ve Beta-Glukanin Prebiyotik

Ahmet H. DINCOGLU, Elif Biisra
0zZGUR,

Etkisinin Bifidobacterium animalis'li Peynir Alti Suyu
iceceginde incelenmesi

Zeki EROL, Mustafa OZGUR

14
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14:40-14:50 Hayrunnisa OZLU, Meryem Farkli Sekerlerin Kullaniminin Sucugun Yag Asidi Profiline
AYDEMIR ATASEVER, Mustafa | Etkisi
ATASEVER, Sebnem PAMUK

14:50-15:05 Soru-Cevap

15:05-15:25 Kahve Arasi

15:30-16:30 Degerlendirme Toplantisi

16:30-17:30 ODUL TORENI S6zli ve Poster Bildirilerinde Derece Alan Sunumlarin

Takdim
21:00-24:00 GALA GECESI

15
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9. VETERINER GIDA HiJYENi KONGRESI ‘

ICINDEKILER
ONSOZ
KONGRE HAKEM KURULU*
KONGRE BILIM KURULU*
KONGRE PROGRAMI 11
ICINDEKILER 16
SOZLU SUNUMLAR /ORAL PRESENTATIONS 23
AKSARAY ILINDE KARBAPENEM DIiRENCLI ENTEROBACTERIACEAE’ LARIN TAVUK ETLERINDE 24
BELIRLENMESI
DETERMINATION OF CARBAPENEM RESISTANT ENTEROBACTERIACEA IN CHICKEN MEAT IN 25
AKSARAY PROVINCE
ELAZIG'DA AGIK OLARAK SATILAN CIG SUTLERIN BAZI KALITE PARAMETRELERININ INCELENMEST 26
INVESTIGATION OF SOME QUALITY PARAMETERS OF UNPACKAGED SOLD RAW MILK IN ELAZIG 27
MANDA SUTU VE URUNLERINDE GENISLEMIS SPEKTRUMLU BETALAKTAMAZ (GSBL) URETEN E. )8
COLI VARLIGININ ARASTIRILMASI
INVESTIGATION OF EXTENDED SPECTRUM BETA-LACTAMASE (GSBL)-PRODUCING E. COLI IN 29
BUFFALO MILK AND DAIRY PRODUCTS
ZEBRA BALIGI MIKROENJEKSIYON YONTEMI ILE GIDA KATKI MADDESI OLARAK PEKTIN VE 30
AMIDIYE PEKTININ ETKILERININ ARASTIRILMASI*
INVESTIGATION OF THE IMPACTS OF PECTIN AND AMIDATED PECTIN AS FOOD ADDITIVES WITH 31
THE ZEBRAFISH MICROINJECTION METHOD*
HATAY’DA BULUNAN ATIK SU ARITMA TESISLERINDEN ELDE EDILEN STAFILOKOK IZOLATLARININ 32
KARAKTERIZASYONU
CHARACTERIZATION OF STAPHYLOCOCCAL ISOLATES RECOVERED FROM URBAN WASTEWATER 33
TREATMENT PLANT IN HATAY PROVINCE
KOYUN, SIGIR VE TAVUK SAKATATLARINDA CAMPYLOBACTER SPP. VARLIGI, IZOLATLARIN 34
ANTIBIYOTIKLERE DUYARLILIKLARI VE KLONAL ILISKILERIN BELIRLENMESI*
PRESENCE OF CAMPYLOBACTER SPP. IN SHEEP, CATTLE AND CHICKEN GIBLETS, THE 35
DETERMINATION OF ANTIBIOTIC SUSCEPTIBILITIES AND CLONAL PROXIMITIES OF THE ISOLATES*
SIGIR, KOYUN VE TAVUK E. COLI {ZOLATLARINDA ANTIBIYOTIK, AGIR METAL VE DEZENFEKTAN 36
DIRENCININ BELIRLENMESI*
DETECTION OF ANTIBIOTIC, HEAVY METAL AND DISINFECTANT RESISTANCE IN CATTLE, SHEEP, 37
CHICKEN E. coli ISOLATES*
KARVAKROL VE KURKUMIN ILE KOMBINE 405 NM LED FOTODINAMIK INAKTIVASYON 38
UYGULAMASININ SALMONELLA ENTERITIDIS UZERINE ETKISININ ARASTIRILMASI*
CARVACROL AND CURCUMIN MEDIATED PHOTODYNAMIC INACTIVATION WITH 405 NM LED OF 39
SALMONELLA ENTERITIDIS*
TAVUK PARCA ETLERINDE SALMONELLA SEROTIPLERI ILE iZOLATLARDA ANTIBIYOTIK DIRENC 40
PROFILININ BELIRLENMESI*
DETERMINATION AND ANTIBIOTIC RESISTANCE PROFILES OF SALMONELLA SEROTYPES ISOLATED 41
FROM CHICKEN PIECE MEATS*
PEDIOCOCCUS ACIDILACTICI’'DEN ELDE EDILEN POSTBIOTIGIN ICINDE COZDURULMUS
KITOSAN'IN VAKUMLU PAKETLENMIS SOSISLERDE ESCHERICHIA COLI O157: H7, SALMONELLA 42
TYPHIMURIUM VE LISTERIA MONOCYTOGENES UZERINE ETKISI
EFFECT OF CHITOSAN DISSOLVED IN POSTBIOTIC OF PEDIOCOCCUS ACIDILACTICI ON
ESCHERICHIA COLI O157: H7, SALMONELLA TYPHIMURIUM, AND LISTERIA MONOCYTOGENES IN 43

VACUUM PACKAGED FRANKFURTERS

16
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PEDIOCOCCUS ACIDILACTICI’'DEN ELDE EDILEN HUCRE iICERMEYEN SUPERNATANT VE TUM-
HUCRE POSTBIYOTIGININ FiZIKOKIMYASAL VE IN-VITRO ANTIMIKROBIYAL OZELLIKLERININ
KARSILASTIRILMASI, TUM-HUCRE POSTBIYOTIGI VE TIMOL ILE OLUSTURULAN KIiTOSAN 44
KAPLAMANIN TAVUKGOGSU FILETOLARININ MiKROBIYAL VE KIMYASAL KALITESI UZERINDEKI
ETKISININ DEGERLENDIRILMESI

COMPARISON OF PHYSICOCHEMICAL AND IN-VITRO ANTIMICROBIAL PROPERTIES OF CELL-
FREE SUPERNATANT AND WHOLE-CELL POSTBIOTICS OF PEDIOCOCCUS ACIDILACTICI, AND

EVALUATION OF EFFECT OF CHITOSAN COATING INCORPORATED WITH WHOLE-CELL POSTBIOTIC 45

AND THYMOL ON THE MICROBIAL AND CHEMICAL QUALITY OF CHICKEN BREAST FILLETS

KURU YEMIS, KURU MEYVE VE URUNLERINDEKI AFLATOKSIN KONTAMINASYONUNUN HPLC-FLD 46

ILE TESPITI

DETERMINATION OF AFLATOXIN CONTAMINATION IN NUTS, DRIEF FRUITS AND ITS PROCESSED 47

PRODUCTS BY HPLC-FLD )

FARKLI HAYVANLARA AIT YENILEBILIR SAKATATLARDA ARCOBACTER SPP. VARLIGIL: iZOLATLARIN 48 -%

ANTIBIYOTIK VE VIRULANS FAKTOR PROFILLERI E,
c

THE PRESENCE OF ARCOBACTER SPP. IN EDIBLE GIBLETS OF DIFFERENT ANIMALS: PRESENCE, 49 %

ANTIBIOTIC AND VIRULENCE FACTOR PROFILES OF ISOLATES 2

YENILEBILIR HAYVANSAL DOKULARDA LC-MS/MS ILE ANTIBIYOTIK KALINTI ANALIZININ, 2002/657/ 50 E

EC SAYILI AVRUPA BIRLIGI DIREKTIFI TEMELINDE GECERLI KILINMASI 5

VALIDATION OF ANTIBIOTIC RESIDUE ANALYSIS IN EDIBLE ANIMAL TISSUES WITH LC-MS/MS ON 51 §

THE BASIS OF EUROPEAN UNION DIRECTIVE 2002/657/EC s
ES

TEK DOZ ANTIBIYOTIK KULLANIMINDAN KESIME KADAR TAKIP EDILEN ET IRKI SIGIR
GRUPLARINDA SALMONELLA ENTERICA POPULASYONU DAGILIMININ VE ANTIBIYOTIK DIRENC 52
PROFILLERININ ARASTIRILMASI

EXPLORING THE ANTIBIOTIC RESISTANCE AND POPULATION DISTRIBUTION OF SALMONELLA

ENTERICA AFTER A SINGLE-DOSE ANTIBIOTIC USE IN COHORTS OF BEEF CATTLE FOLLOWED TO 53
SLAUGHTER

BUYUKBAS HAYVAN MEZBAHALARINDA STAPHYLOCOCCUS AUREUSA OZGU LITiK BAKTERIYOFA]
[ZOLASYONU, KARAKTERIZASYONU VE KIRMIZI ET MODELINDE BIYOKONTROLUNUN 54
ARASTIRILMASI*

INVESTIGATION OF STAPHYLOCOCCUS AUREUS-SPECIFIC LYTIC BACTERIOPHAGE ISOLATION, 55
CHARACTERIZATION AND BIOCONTROL IN RED MEAT MODEL IN CATTLE SLAUGHTERHOUSES*

INSAN, GIDA VE CEVRESEL SU ORNEKLERINDEN {ZOLE EDILEN CTX-M-15 URETEN ESCHERICHIA 56
COLI'LERIN MOLEKULER KARAKTERIZASYONU*

MOLECULAR CHARACTERIZATION OF CTX-M-15-PRODUCING ESCHERICHIA COLI FROM HUMANS, 57
FOODS AND ENVIRONMENTAL WATER*

KOFTELERIN BAZI KALITE OZELLIKLERINE BAMYA MUSILAJ BAZLI YENILEBILIR KAPLAMANIN 58
ETKISI

THE EFFECT OF OKRA MUCILAGE BASED EDIBLE COATING ON SOME QUALITY PROPERTIES OF 59
MEATBALLS

KARSTA TUKETIME SUNULAN HAZIR KOFTELERIN KIMYASAL VE MIKROBIYOLOJIK KALITESININ 60
ARASTIRILMASI

INVESTIGATION OF THE CHEMICAL AND MICROBIOLOGICAL QUALITY OF READY MEATBALLS 61
OFFERED IN KARS

LISTERIA MONOCYTOGENES IN OHMIK ISITMA ILE INAKTIVASYONUNDA SUT YAGININ ETKISININ 62
BELIRLENMESI

DETERMINATION OF THE EFFECT OF MILK FAT ON THE INACTIVATION OF LISTERIA 63
MONOCYTOGENES BY OHMIC HEATING

SALMONELLA SPP,, LISTERIA MONOCYTOGENES VE ESCHERICHIA COLI O157:H7 PATOJENLERI ICIN 64
SINGLEPLEKS/MULTIPLEKS REAL-TIME PCR TANI KiTi GELISTIRILMESI

DEVELOPMENT OF SINGLEPLEX/MULTIPLEX REAL-TIME PCR DIAGNOSTIC KIT FOR SALMONELLA 65
SPP,, LISTERIA MONOCYTOGENES AND ESCHERICHIA COLI O157:H7 PATHOGENS

ONLINE SIPARIS EDILEN TAZE ETLERIN BAZI FiZIKO-KIMYASAL VE MIKROBIYOLOJiK 66

KALITELERININ INCELENMESI
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9. VETERINER GIDA HiJYENi KONGRESI

INVESTIGATION OF SOME PHYSIO-CHEMICAL AND MICROBIOLOGICAL QUALITY OF FRESH MEAT

ORDERED ONLINE 67
TAVUK YUMURTALARININ ENTEROCYTOZOON BIENEUSI, GIARDIA INTESTINALIS,

CRYPTOSPORIDIUM SP. VE TOXOPLASMA GONDII ILE KONTAMINASYONUNUN YENI GELISTIRILEN 68
MULTIPLEKS NESTED PCR ILE ARASTIRILMASI: HALK SAGLIGI ENDISESI

INVESTIGATION OF CHICKEN EGG CONTAMINATIONS WITH ENTEROCYTOZOON BIENEUSI,

GIARDIA INTESTINALIS, CRYPTOSPORIDIUM SP. AND TOXOPLASMA GONDII USING NEWLY 69
DEVELOPED MULTIPLEX NESTED PCR: PUBLIC HEALTH CONCERN*

FORTIFICATION OF YOGURT WITH IRON 71
KAYSERI VE CIVARINDA SATISA SUNULAN CESITLI GIDA VE SU KAYNAKLARINDA ARCOBACTER

VE CAMPYLOBACTER TURLERININ PREVALANSI KARAKTERIZASYONU VE ANTIBIYOTIK 72
DUYARLILIKLARI*

PREVALENCE CHARACTERIZATION AND ANTIBIOTIC SENSITIVITY OF ARCOBACTER AND
CAMPYLOBACTER SPECIES IN VARIOUS FOOD AND WATER SOURCES OFFERED FOR SALE IN KAYSERI 73
AND ITS SURROUNDINGS*

CIG KOFTE NASIL BIR DUNYA MARKASI HALINE GETIRILEBILIR? 74
HOW CAN RAW MEATBALL (CIG KOFTE) BECOME A BRAND WORLDWIDE? 75
GELISTIRILEN FONKSIYONEL WHEY ICECEGININ BAZI SAGLIK ETKILERININ DENEY 76
HAYVANLARINDA GOSTERILMESI

SOME HEALTH EFFECTS OF THE DEVELOPED FUNCTIONAL WHEY BEVERAGE IN EXPERIMENTAL 7
ANIMALS

D-ALLULOZ VE BETA-GLUKANIN PREBIYOTIK ETKISININ BIFIDOBACTERIUM ANIMALISLI PEYNIR 78
ALTI SUYU ICECEGINDE INCELENMESI

INVESTIGATION OF THE PROBIOTIC EFFECT OF D-ALLULOSE AND BETA-GLUCAN IN WHEY DRINK 79
WITH BIFIDOBACTERUM ANIMALIS

PROBIYOTIK YOGURTLARIN KALITE OZELLIKLERI UZERINE SPIRULINA PLATENSISIN ETKISI 80
THE EFFECT OF SPIRULINA PLATENSIS ON QUALITY CHARACTERISTICS OF PROBIOTIC YOGURT 81
BURDUR ILINDE SATISA SUNULAN SUCUKLARIN KALITE PARAMETRELERININ BELIRLENMESI 82
ISTANBULDA SATISA SUNULAN ET VE SALATA URUNLERINDE BAZI GIDA KAYNAKLI PARAZIT

VE MIKROORGANIZMALARIN VARLIGININ PCR PROSEDURLERI ILE ARASTIRILMASI VE ILISKI 84
ANALIZLERI

INVESTIGATION OF THE PRESENCE OF SOME FOODBORNE PARASITES AND MICROORGANISMS IN

MEAT AND SALAD PRODUCTS FOR SALE IN ISTANBUL BY PCR PROCEDURES AND RELATIONSHIP 85
ANALYSIS

FARKLI SEKERLERIN KULLANIMININ SUCUGUN YAG ASIDI PROFILINE ETKISi 86
THE EFFECT OF USING DIFFERENT SUGARS ON THE FATTY ACID PROFILE OF SAUSAGE 86
SIGIR IRKININ ET KALITESI VE YAG ASIDI KOMPOZISYONU UZERINE ETKISI* 88
THE EFFECT OF CATTLE BREED ON MEAT QUALITY AND FATTY ACID COMPOSITION* 89
DENIZLI ILINDE URETILEN KEKIKLERDE (Origanum onites) PIROLIZIDIN ALKALOIDLERININ LC-MS 90
Q-TOF YONTEMI ILE BELIRLENMESI

DETERMINATION OF PYRROLIZIDINE ALKALOIDS IN OREGANO (Origanum onites) PRODUCED IN 91
DENIZLI BY LC-MS Q-TOF

CIG TAVUK URUNLERINDE ULTRAVIYOLE ISIK UYGULAMASININ ENTEROBACTERIACEAE VE 92
SALMONELLA SPP. UZERINE ETKISININ ARASTIRILMASI

STUDY OF THE IMPACT OF ULTRAVIOLET LIGHT APPLICATION ENTEROBACTERIACEAE AND 93
SALMONELLA SPP. IN ON RAW CHICKEN PRODUCTS

BAL URETIMINDE KRITIK KONTROL NOKTALARI VE PATOJENLER ICIN RiSK SIRALAMASI 94

CRITICAL CONTROL POINTS IN HONEY PRODUCTION AND RISK RANKING FOR PATHOGENS

95

18
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SIMULTANEOUS DETECTION OF VETERINARY DRUG RESIDUES AND CONTAMINANTS IN BOVINE

MILK BY LC-MS/MS METHOD USING ISOTOPICALLY LABELED INTERNAL STANDARDS 26

FUTURE APPROACH TO ANTIMICROBIAL RESISTANT PATHOGENS IN FOODS OF ANIMAL ORIGIN 97

VETERINER EGITIM KURUMLARINDA AKREDITASYON CALISMALARININ TEMEL UNSURLARI; GIDA

HIJYENI VE TEKNOLOJiSI BOLUMU OZELINDE 98
ACCREDITATION STUDIES IN VETERINARY EDUCATION ESTABLISHMENTS; SPECIAL FOCUS ON 99
FOOD HYGIENE AND TECHNOLOGY DEPARTMENTS
ANTI-COVID STRATEGY CONTAMINATION AND CONTROL IN SPAIN IN THE FOOD SECTOR WITH 100
SPECIAL REFERENCE INDUSTRY WITH ONE EXAMPLE ON THE POULTRY
MEAT ANIMAL CARCASS VASCULAR RINSING ON MEAT QUALITY AND FOOD SAFETY 101
TAM METIN BILDIRILER 102
[<]]
FULL TEXT PRESENTATIONS 102 S
0n
FENOLIK BILESIKLER ICINDE ANTOSIYANINLERIN YERI VE GIDA ENDUSTRISINDE KULLANIM %
103 =
ALANLARI S
GIDA SANAYT ICIN KIYMETLI BILESENLERIN ELDE EDILMESINDE KULLANILAN EKSTRAKSIYON 109 %
TEKNIKLERI: SUPERKRITIK AKISKAN EKSTRAKSIYONUNA GENEL BAKIS g
MAVI YENGECLERDEN VIBRIO PARAHAEMOLYTICUS'UN IZOLASYONU, IDENTIFIKASYONU VE BAZI 113 5
ANTIBIYOTIKLERE KARSI DIRENC PROFILININ BELIRLENMESI g
PROBIYOTIKLERIN BEYAZ PEYNIR URETIMINDE KULLANIMI 119 ;
POSTER SUNUMLARI 125
POSTER PRESANTATIONS 125
ELAZIG'DA TUKETIME SUNULAN KOKOREGLERIN MiKROBIYOLOJIK KALITESI 126
MICROBIOLOGICAL QUALITY OF KOKOREC FOR CONSUMPTION IN ELAZIG 127
HINDI SEKUM ORNEKLERINDEN CAMPYLOBACTER IZOLASYONU VE TETRAKSIKLIN DIRENCI 128

CAMPYLOBACTER ISOLATION AND TETRAXCYCLIN RESISTANCE FROM TURKISH CECUM SAMPLES 129

AFYON TULUM PEYNIRINDE AFLATOKSIN M1 SEVIYESININ MEVSIMSEL OLARAK ARASTIRILMASI* 130

SEASONAL INVESTIGATION OF AFLATOXIN M1 LEVEL IN AFYON TULUM CHEESE 131

FARKLI DEPOLAMA SICAKLIKLARININ PiLIC KAVURMALARIN BAZI OZELLIKLERI UZERINE

ETKISININ BELIRLENMESI 132

EFFECT OF DIFFERENT STORAGE TEMPERATURES ON SOME PROPERTIES OF CHICKEN KAVURMA 133

o -TOKOFEROL KULLANIMININ FARKLI SICAKLIKLARDA DEPOLANAN PiLiC KAVURMALARIN

OKSIDATIF OZELLIKLERI UZERINE ETKISININ BELIRLENMESI 134
EFFECT OF A-TOCOPHEROL USAGE ON THE OXIDATIVE PROPERTIES OF CHICKEN KAVURMA 135
STORED AT DIFFERENT TEMPERATURES
PREBIYOTIK PILIC NUGGETLARIN DEPOLAMA SURESINCE PH VE OKSIDATIF DEGISIMLERININ 136
INCELENMESI
INVESTIGATION OF PH AND OXIDATIVE CHANGES OF PREBIOTIC CHICKEN NUGGETS DURING

137
STORAGE
MANDA SUTU ve URUNLERINDE ENTEROCOCCUS SPP. VARLIGININ BELIRLENMESI* 138
DETERMINATION OF ENTEROCOCCUS SPP. IN BUFFALO MILK AND DAIRY PRODUCTS* 139
MANDA SUT ve SUT URUNLERINDE AFLATOKSIN M1 VARLIGININ BELIRLENMESI* 140
DETERMINATION OF AFLATOXIN M1 IN BUFFALO MILK AND DAIRY PRODUCTS* 141
HATAY ILINDE IKI ATIK SU ARITMA TESISINDE GENISLEMIS SPEKTRUMLU BETA-LAKTAMAZ 142
URETEN ESCHERICHIA COLI TESPITI
EXTENDED SPECTRUM BETA-LACTAMASE-PRODUCING ESCHERICHIA COLI DETECTED AT TWO 143

WASTEWATER TREATMENT PLANTS IN HATAY PROVINCE

19
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9. VETERINER GIDA HiJYENi KONGRESI

FENOLIK BILESIKLER ICERISINDE ANTOSIYANINLERIN YERI VE GIDA ENDUSTRISINDE KULLANIM

ALANLARI 144
THE PLACE OF ANTHOCYANINS IN PHENOLIC COMPOUNDS AND THEIR USAGE IN THE FOOD

145
INDUSTRY
BESIN ALERJILER[* 146
FOOD ALLERGIES* 147
COVID-19 ve GIDA HIJYENI 148
COVID-19 and FOOD HYGIENE 149
KAKAONUN DONDURMADAKI PROBIYOTIK MIKROORGANIZMALARIN CANLILIGI UZERINE ETKISI 150
THE EFFECT OF COCOA ON THE VITALITY OF PROBIOTIC MICROORGANISMS IN ICE CREAM 151
ISTANBULDA FARKLI iKi MEZBAHADAKI SIGIR KARKASLARININ SALMONELLA iLE 152
KONTAMINASYONUNUN ARASTIRILMASI
INVESTIGATION OF SALMONELLA CONTAMINATION ON BEEF CARCASSES FROM TWO DIFFERENT 153
SLAUGHTERHOUSES IN ISTANBUL
SUT MIKROBIYOTASI VE PEYNIR URETIMINDEKI ROLU 154
MILK MICROBIOTA AND ROLE IN CHEESE PRODUCTION 155
CANDIDA KEFIR VE CANDIDA FAMATA TURLERININ BEYAZ PEYNIR URETIMINDE YARDIMCI 156
STARTER KULTUR OLARAK KULLANIMININ OLGUNLASMA SURESINE ETKISI
THE EFFECT OF USE of CANDIDA KEFYR and CANDIDA FAMATA SPECIES AS CO-STARTER in WHITE 157
CHEESE PRODUCTION ON MATURATION TIME
FARKLI PAKETLEME METOTLARININ SAMARELLANIN MIKROBIYOLOJIK KALITESI UZERINE ETKISI 158
THE EFFECT OF DIFFERENT PACKAGING METHODS ON THE MICROBIOLOGICAL QUALITY OF 159
SAMARELLA
BAZI ET URUNLERINDE NITRAT VE NITRIT KALINTILARININ BELIRLENMESI 160
DETERMINATION OF NITRATE AND NITRITE RESIDUES IN SOME MEAT PRODUCTS 161
KAYSERI'DE SATISA SUNULAN KIRMIZI ETLERDE LISTERIA MONOCYTOGENES VARLIGI: VIRULANS 162
GENLERININ QPCR ILE TESPITI, SEROTIP, NESIL BELIRLEME VE ANTIBIYOTIK DIRENC PROFILI
PRESENCE OF LISTERIA MONOCYTOGENES IN RETAIL RED MEATS IN KAYSERL: DETERMINATION OF
VIRULENCE GENES BY QPCR, SEROTYPE-LINEAGE DETERMINATION AND ANTIBIOTIC RESISTANCE 163
PROFILE
SUT PROTEINLERINDE POST TRANSLASYONEL MODIFIKASYONLAR 164
POST-TRANSLATIONAL MODIFICATIONS in MILK PROTEINS 165
NIGDE ILINDE SATISA SUNULAN SOKAK SUTLERININ FiZIKSEL, KIMYASAL VE MIKROBIYOLOJIK 166
OZELLIKLERI
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AKSARAY iLINDE KARBAPENEM DIRENCLi ENTEROBACTERIACEAE’LARIN TAVUK ETLERINDE
BELIRLENMESi*

Tahsin Onur KEVENK

Aksaray Universitesi, Veteriner Fakiiltesi, Besin Hijyeni ve Teknolojisi B6Iim{i, Aksaray/Turkiye
Sorumlu yazar e posta: tahsinonurkevenk@aksaray.edu.tr

OZET

Glnumiuzde onemli bir tehdit olan antibiyotik direnci ve bunun giincel yansimasi olan karbapenem direncli Enterobacteriaceae’lar
(CRE) halk sagligi acisindan alti cizilmesi gereken bir sorun olarak karsimiza ¢ikmaktadir. Calismamizda, Aksaray bolgesinde
satisa sunulan tavuk etlerinde CRE’lerin tespitinde kullanilan bilindik bir yontemin modifiye edilmesi ile etkinliginin arastirilmasi
amaglanmistir. Calismamizda toplam 150 adet tavuk numunesi (50 but, 50 gégis ve 50 kanat) ISO 21528-1:2017 yonteminin
modifiye edilmesi ile CRE yoniinden analiz edilmistir. Bu amagla, ilk olarak ISO yonteminde 6n zenginlestirme amaciyla kullanilan
tamponlanmis peptonlu su (TPS) icerisine ticari olarak satilan meropenem ve ertapenem preperatlari EUCAST’te belirlenmis
olan direng seviyelerinde ayri ayri eklenmis (0,5 mg/L Ertapenem ve 8 mg/L Meropenem) ve yontemin kalani ISO tarafindan
dnerilen sekilde devam ettirilmistir. ikinci alternatif olarak, yukarda bahsettigimiz modifikasyon zenginlestirme asamasi yerine
ISO yonteminde onerilmis olan MacConkey Agar’da yapilmistir. Bulgularimizi desteklemek ve sonuglarimizi kuvvetlendirmek
amaciyla bitiin numunelerden doku izolasyon kiti ile (Hibrigen) DNA elde edilmis ve PCR i¢in saklanmistir. Calismamizda toplam
150 adet tavuk numunesi (50 but, 50 gogus ve 50 kanat) ISO 21528-1:2017 yénteminin modifiye edilmesi ile incelenmistir. 1ISO
yonteminde yapilan modifikasyonlar sonucunda tavuk etlerinin mevcut floralari baskilanmis olup herhangi bir stipheli Greme
tespit edilememistir. Dokudan elde ettigimiz DNA’larin analizleri ise henliz yapilmamistir. Antibiyotik direnci 6zellikle de son kale
olarak nitelendirilen karbapenem direncliligi gliniimizde 6nemli bir halk saghgi problemi olarak karsimiza ¢ikmaktadir. Fakat
calismamizin bu asamasina kadar elde ettigimiz sonuglara gore bdlgemizde satisa sunulan 150 tavuk eti numunesinde CRE izole
edilememistir.

Anahtar Kelimeler: Antibiyotik, Carbapenem, CRE, Direnclilik ,Enterobacteriaceae

*Bu proje Aksaray Universitesi BAP komisyonu tarafindan 2020-026 proje numarasi ile desteklenmistir.
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DETERMINATION OF CARBAPENEM RESISTANT ENTEROBACTERIACEA IN CHICKEN MEAT IN AKSARAY
PROVINCE*

Tahsin Onur KEVENK

Aksaray University, Faculty of Veterinary Medicine, Dept. of Food Hygiene & Technologies, Aksaray/Turkiye
Corresponding author e-mail: tahsinonurkevenk@aksaray.edu.tr

ABSTRACT

Antibiotic resistance, a crucial threat today, and carbapenem-resistant Enterobacteriaceae (CRE), which is the current reflection
of this threat, emerge as a problem underlined in public health. Our study aimed to investigate the effectiveness of a known ISO
method used to detect of CREs in chicken meat sold in the Aksaray region by modifying it. In our study, a total of 150 chicken
samples (50 drumsticks, 50 breasts, and 50 wings) were analyzed in terms of CRE by modifying the 1SO 21528-1:2017 method. For
this purpose, commercially available meropenem and ertapenem preparations were added separately at the resistance levels
determined in EUCAST (0.5 mg/L Ertapenem and 8 mg/L Meropenem) into buffered peptone water (TPS), which was used for
pre-enrichment in the ISO method. As a second alternative, the modification we mentioned above was made on MacConkey
Agar, which was suggested in the ISO method instead of the enrichment step. DNA was obtained from all samples with a tissue
isolation kit (Hybrigen) and stored for PCR to support and strengthen our results. In our study, a total of 150 chicken samples
(50 drumsticks, 50 breasts, and 50 wings) were analyzed in terms of CRE by modifying the ISO 21528-1:2017 method. As a result
of the modifications made in the ISO method, the existing flora of chicken meats was suppressed, and no suspicious colonies
were detected. The analysis of the DNAs we obtained from the tissue has not been done yet. Antibiotic resistance, especially
carbapenem resistance, described as the last bastion, is a significant public health problem today. However, according to our
results, CRE could not be isolated in 150 chicken meat samples offered for sale in our region until this stage of our study.

Keywords: Antibiotic, Carbapenem, CRE, Enterobacteriaceae, Resistance

*This project was supported by the Aksaray University BAP commission with project number 2020-026.
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ELAZIG’DA ACIK OLARAK SATILAN CiG SUTLERIN BAZI KALITE PARAMETRELERINiIN iNCELENMESi

Selguk ALAN, Miizeyyen AKGOL, Giilsiim OKSUZTEPE
Firat Universitesi, Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi Anabilim Dali, Elazig/Turkiye

Sorumlu yazar e-posta: selcukalannn@gmail.com

OzET

Sut 6zellikle bebekler ve yaslilar basta olmak izere her yas grubundakiinsanlarin beslenmesinde 6nem arz eden bir gida maddesidir.
Bu nedenle her bakimdan kaliteli olan sttlerin tiketilmesi saglik agisindan biiyiik 6nem arz etmektedir. Ayrica teknolojiye uygun
ozellikle fermente sut Grlnlerinin yapimi igin de ¢ig sutlerin fiziksel, kimyasal ve mikrobiyolojik kalitelerinin standartlara uygun
olmasi beklenmektedir. Bu galismada Elazig’da satilan 75 adet ¢ig inek siitiinde toplam mezofilik aerob, toplam psikrofilik aerob,
koliform, Enterobacteriaceae, Staphylococcus-Micrococcus, maya-kiif, fekal streptokoklar, L.L.P, laktik streptokoklar, E. coli ve
koagulaz pozitif Staphylococcus aureus, pH, resazurin ve fosfataz testleri, asitlik (% l.a), kuru madde, kil, milkana cihazi ile
yag, yagsiz kuru madde, 6zgiilagirlik, protein, donma noktasi ve somatik hiicre sayimlari yapildi. Ayrica koruyucu katki maddesi
olarak karbonat, salisilik asit, formol, potasyum bikromat, hidrojen peroksit, borik asit analizleri ve antibiyotik aranmasi igin de
fermantasyon testi uygulandi. incelenen ¢ig siit 6rneklerinin tamaminin toplam mezofilik aerob bakteri sayisi bakimindan inek
Sutl (Cig) - TS 1018’de belirtilen kriterlere uymadigi gorildi. Ayrica 26 (% 34.67) 6rnekte E.coli, 25 (% 33.33) o6rnekte kogulaz
pozitif S.aureus saptandi. incelenen 15 (% 20) 6rnegin kuru madde, pH asitlik degeri (% |.a), yagsiz kuru madde, 6zgil agirlik,
karbonat, salisilik asit; 75 (% 100) 6rnegin ise tamaminin donma noktasi analizleri bakimindan limitlere uymadigi gorildi. Bu
nedenle 6zellikle agikta satilan sokak sutleri basta olmak Uzere fabrikalara gelen ¢ig sitlerin de denetimlerinin yapilmasi ve
standartlara uygun olmayan sitlerin tiketilmelerine miisaade edilmemesi halk saghginin korunmasi adina oldukga 6nemlidir.

Anahtar Kelimeler: Cig sit, Halk saghgi, Kalite
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INVESTIGATION OF SOME QUALITY PARAMETERS OF UNPACKAGED SOLD RAW MILK IN ELAZIG

Selguk ALAN, Miizeyyen AKGOL, Giilsiim OKSUZTEPE
Firat University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Elazig/Turkiye

Corresponding author e-mail: selcukalannn@gmail.com

ABSTRACT

Milk is an important food item in the nutrition of people of all age groups, especially infants and the elderly. Therefore,
consumption of high-quality milk is of great importance for health. In addition, it is expected that the physical, chemical and
microbiological quality of raw milk will comply with the standards, especially for the production of fermented milk products in
accordance with the technology. In this study, total mesophilic aerobes, total psychrophilic aerobes, coliform, Enterobacteriaceae,
Staphylococcus-Micrococcus, yeast-mold, fecal streptococci, LLP, lactic streptococci, E. coli and coagulase positive S. aureus, pH,
resazurin and phosphatase tests, acidity (% la), dry matter, ash, fat, non-fat dry matter, specific gravity, protein, freezing point
and somatic cell counts were made with the milkana device. In addition, carbonate, salicylic acid, formol, potassium bichromate,
hydrogen peroxide, boric acid analyzes as preservative additives and fermentation test were applied to search for antibiotics. It
was observed that all of the examined raw milk samples did not comply with the criteria specified in Cow’s Milk (Raw) - TS1018 in
terms of the total number of mesophilic aerobic bacteria. In addition, E. coli was detected in 26 (34.67%) samples and cogulase
positive S. aureus was found in 25 (33.33%) samples. The 15 (20%) samples examined were dry matter, pH acidity value (l.a),
non-oily dry matter, specific gravity, carbonate, salicylic acid; It was observed that all 75 (100%) samples did not comply with the
limits in terms of freezing point analysis. For this reason, it is very important for the protection of public health to inspect the raw
milk coming to the factories, especially the street milk sold in the open, and not to allow the consumption of milk that does not
comply with the standards.

Keywords: Raw milk, quality, public health
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MANDA SUTU VE URUNLERINDE GENiSLEMi$ SPEKTRUMLU BETALAKTAMAZ (GSBL) URETEN E. COLI
VARLIGININ ARASTIRILMASI

Ali GUCUKOGLU, Tolga UYANIK, Ozgiir CADIRCI, Sibel KANAT
Aysegiil BOLUKBAS

Ondokuz Mayis Universitesi, Veteriner Fakiiltesi, Besin Hjiyeni ve Teknolojisi Anabilim Dali, Samsun / Tiirkiye
Sorumlu yazar e-posta: aligucuk@omu.edu.tr

OZET

Bu calisma, nozokomiyal enfeksiyonlarin yani sira son yillarda gidalarda da varligi bildirilen ve yiksek antibiyotik direncine sahip bir
patojen olan genislemis spektrumlu beta-laktamaz tireten E. coli’nin manda sitl ve Urlinlerinde tespiti amaciyla gerceklestirildi.
Calismada Samsun ilinde gesitli mandira ve satis noktalarinda satisa sunulan manda sit (31), yogurt (30), peynir (40) ve kaymak
(40) 6rnekleri olmak lizere toplam141 6rnek materyal olarak kullanildi. GSBL Ureten E. coli izolasyonunda kromojenik bazli kiltir
yontemi kullanildi. E. coli suslarininin identifikasyonu PCR ydntemiyle uspA geninin varhgi arastirilarak gerceklestirildi. GSBL
Gretiminin tespiti kombine disk diflizyon testi ile gerceklestirildi. GSBL Gretiminden sorumlu genlerin varligi mPCR yontemiyle
arastirildi. Calismanin sonuglarina gore analiz edilen 141 6rnegin 26’sinda (%19.9) E. coli varligi dogrulandi. Toplam 78 izolatin
70’inin kombine disk diflizyon yontemiyle GSBL rettigi saptandi. Kontaminasyonun 6rnek tiirline gére dagihmina bakildiginda
¢ig sut orneklerinin 9’unda (%29), yogurt érneklerinin 5’inde (%16.6), peynir érneklerinin 7’sinde (%17.5) ve kaymak drneklerinin
5’inde (%12.5) en az bir adet GSBL Ureten E. coli saptandi. 26 pozitif numunenin her birinden bir adet GSBL ireten E. coli susu
secilerek mPCR yontemiyle blaCTX-M, blaTEM ve blaSHV genlerinin varhigi arastirildi. mPCR sonuclarina gore 26 GSBL tireten E. coli
susunun 12’sinde sadece sadece blaTEM (%46.1), 7’sinde sadece blaCTX-M (%26.9), 1'inde sadece blaSHV genleri tespit edilirken,
izolatlarinda 6’sinda blaTEM+ blaCTX-M genleri bir arada gozlendi. Calismada en yiksek GSBL treten E. coli kontaminasyonu
¢ig sitlerde gozlenlenmis ve islenmis Uriinlerde bu kontaminasyon daha disiik bulunmustur. Kontaminasyonunun azaltiimasi
icin Uretim parametrelerine riayet edilerek, Gretim sonrasi kontaminasyonun dnlenmesi ve muhafaza kosullarinin iyilestirilmesi
onerilmektedir.

Anahtar Kelimeler: E. coli, GSBL, Manda St(, Stt Grinleri
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INVESTIGATION OF EXTENDED SPECTRUM BETA-LACTAMASE (GSBL)-PRODUCING E. COLI IN BUFFALO
MILK AND DAIRY PRODUCTS

Ali GUCUKOGLU, Tolga UYANIK, Ozgiir CADIRCI, Sibel KANAT
Aysegiil BOLUKBAS

Ondokuz Mayis University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Samsun / Turkiye
Corresponding author e-mail: aligucuk@omu.edu.tr

ABSTRACT

Extended spectrum beta lactamase producing E. coli has been reported in nosocomial infections in recent years, as well as foods
of animal origin. This study was carried out for the detection of extended-spectrum beta-lactamase-producing E. coli in buffalo
milk and products. In the study, a total of 141 samples, including water buffalo milk (31), yoghurt (30), cheese (40) and cream (40)
samples, which are sold at various dairy and sales points in Samsun province, were used as material. Chromogenic-based culture
method was used for the isolation of ESBL producing E. coli. Identification of E. coli strains was detected with the presence of
uspA gene by PCR method. Detection of ESBL production was carried out with the combined disk diffusion test. The presence
of genes responsible for ESBL production was investigated by mPCR. According to the result, 26 (19.9%) of 141 samples were
confirmed to be E. coli via the uspA gene. It was determined that 70 of 78 isolates produced ESBL by combined disk diffusion
method. According to distribution of contamination by sample type, 9 (29%) of raw milk samples, 5 (16.6%) of yoghurt samples,
7 (17.5%) of cheese samples and 5 (12.5%) of cream samples were found containing at least one ESBL-producing E. coli. One
ESBL producing E. coli strain was selected from each of 26 positive samples and the presence of blaCTX-M, blaTEM and blaSHV
genes were investigated by mPCR method. With regard to mPCR results, 12 strains were found containing only blaTEM (46.1%),
7 isolates only had blaCTX-M (26.9%), 1 isolate had only blaSHV. Coexistence of blaTEM+ blaCTX-M genes were observed in 6
isolates. In the study, the highest ESBL producing E. coli contamination was detected in raw milk and this contamination was
found to be lower in processed products. In order to reduce contamination, it is recommended to comply with production
parameters, prevent contamination at post-production stages and improve storage conditions.

Keywords: Dairy products, E. coli, ESBL, Milk, Water buffalo
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ZEBRA BALIGI MiKROENJEKSIYON YONTEMI iLE GIDA KATKI MADDESiI OLARAK PEKTiN VE AMIDIYE
PEKTININ ETKILERININ ARASTIRILMASI*

Alper BARAN', Ekrem SULUKANZ-3, Medine TURKOGLU3-4, Atena GHOSIGHAREHAGAIJI3, Serkan
YILDIRIM®, Meryem KANKAYNAR3-%, ismail BOLAT®, Miikerrem KAYA?, Saltuk Bugrahan CEYHUN3-?

1Atatiirk Universitesi, Teknik Bilimler Meslek Yiiksekokulu, Erzurum/Tiirkiye

2Atatiirk Universitesi, Su Uriinleri Fakiltesi, Su Uriinleri B6Iimdi, Erzurum/Tiirkiye

3Atatiirk Universitesi, Su Uriinleri Fakiiltesi, Akuatik Biyoteknoloji Laboratuvari, Erzurum/Tiirkiye
4Atatiirk Universitesi, Fen Bilimleri Enstitiisii, Nanobilim Anabilim Dali, Erzurum/Tiirkiye
SAtatiirk Universitesi, Veteriner Fakiiltesi, Patoloji ABD, Erzurum/Tiirkiye

6Atatiirk Universitesi, Ziraat Fakiiltesi, Gida Mithendisligi Blimi, Erzurum/Turkiye

Sorumlu yazar e-posta: saltukceyhun@hotmail.com

OZET

Pektin (P), gida endustrisi tarafindan jellestirici ve stabilizator olarak yaygin olarak kullanilan polisakkarit olup yenilebilir
bitki materyalinden ekstrakte edilmektedir. Bir baska pektin tiirevi olan ve gida endistrisinde benzer amaglarla kullanilan
amidlenmis pektinler (AP), bir amidasyon islemi ile Gretilen pektinlerin modifiye edilmis bigimleridir ve yapilari itibariyle dogal
pektin degildirler. EFSA, 6zellikle gelisim caginda etkileri tam olarak bilinmeyen bu iki katki maddesinin 2018 yilinda teknik
ve toksikolojik verilerinin toplanmasi ¢agrisinda bulunmustir. Zebra baligi, seffaf embriyolari, insan ile olan yiiksek genetik
benzerlik (%70-90), kiicik boyutu, disiik maliyeti, yiksek dogurganligi ve kisa lireme dongusi gibi nedenlerden 6tiri ozellikle
toksikoloji/doz galismalarinda 6nde gelen bir model organizma olarak yaygin olarak kullaniimaktadir. Mevcut arastirmada
farkli dozlardaki (250’den 5000 ppm’e kadar) P ve AP bu model organizmaya mikroenjeksiyon yontemi ile aktariimis ve bazi
parametreler (mortalite, malformasyon, yumurtadan ¢ikis, apoptozis, reaktif oksijen tirleri (ROS) ve gen ekspiresyonu (sod,
cat ve gpx)) yoninden test edilmistir. Sonuglar P ve A-PT enjekte edilmis larvalarda mortalite, malformasyon, yumurtadan
¢ikis, ROS ve apoptozis seviyesi yoniyle herhangi bir degisimin meydana gelmedigini ortaya koymustur. Diger taraftan AP’nin
genomik dizeydeki ROS ile iliskilendirilen gen bolgelerinde ekspresyon seviyelerinde antioksidan sistemin tolare edebilecegi
bir indiksiyona sebep olabilecegi ortaya koyulmustur. Tim sonuglar gdéz 6niinde bulunduruldugunda P ve AP’nin kdkenlerinin
ortak olmasina ragmen metabolizma dlzeyinde ayni etkiyi gostermedigi sonucuna varilmistir. P ve AP’nin giinimuzdeki yaygin
kullanimi dikkate alinarak daha detayl bir bicimde diger fizyolojik parametrelere olan etkilerinin farkh tekniklerle (metabolom,
proteomiks vb.) irdelenmesi gerektigi disliniImastdr.

Anahtar Kelimeler: Gida katki maddeleri, Oksidatif stres, Toksisite, Zebra balig

*Bu calisma TUBITAK (Tirkiye Bilimsel ve Teknolojik Arastirma Kurumu) tarafindan 2180058 proje kodu ile desteklenmistir.
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INVESTIGATION OF THE IMPACTS OF PECTIN AND AMIDATED PECTIN AS FOOD ADDITIVES WITH THE
ZEBRAFISH MICROINJECTION METHOD*

Alper BARAN', Ekrem SULUKANZ2-3, Medine TURKOGLU3-#, Atena GHOSIGHAREHAGAIJI3, Serkan
YILDIRIM®, Meryem KANKAYNAR3-4, Ismail BOLAT®, Miikerrem KAYA®, Saltuk Bugrahan CEYHUN3-4
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2Department of Aquaculture, Faculty of Fisheries, Atatiirk University, Erzurum/ Turkiye

3Aquatic Biotechnology Laboratory, Faculty of Fisheries, Atatlrk University, Erzurum/Turkiye

4Department of Nanoscience, Graduate School of Natural and Applied Science, Atatuirk University, Erzurum/Turkiye
5Department of Pathology, Faculty of Veterinary, Atatirk University, Erzurum/ Turkiye

6Department of Food Engineering, Faculty of Agriculture, Atatlirk University, Erzurum/Turkiye

Corresponding author e-mail: saltukceyhun@hotmail.com

ABSTRACT

Pectin (P) is a polysaccharide widely used by the food industry as a gelling agent and stabilizer and is extracted from edible plant
material. Amidated pectins (AP), another pectin derivative and used for similar purposes in the food industry, are modified forms
of pectins produced by an amidation process and are not natural pectins by nature. EFSA called for the collection of technical
and toxicological data in 2018 for these two additives, whose effects are not fully known, especially in the developmental stage.
Zebrafish are widely used as a leading model organism especially in toxicology/dose studies due to their transparent embryos,
high genetic similarity with humans (70-90%), small size, low cost, high fecundity and short reproductive cycle. In the current
study, different doses (250 to 5000 ppm) to of P and AP were transferred to this model organism by microinjection method and
tested for some parameters (mortality, malformation, hatching, apoptosis, reactive oxygen species (ROS) and gene expression
(sod, cat and gpx)). The results showed that there was no change in mortality, malformation, hatching, level of apoptosis and
ROS in larvae injected with P and A-PT. On the other hand, it has been demonstrated that AP can cause an induction that can
be tolerated by the antioxidant system in the expression levels of the gene regions associated with ROS at the genomic level.
Considering all the results, it was concluded that although the origins of P and AP are common, they do not show the same
effect at the level of metabolism. Considering the widespread use of P and AP today, it was thought that their effects on other
physiological parameters should be examined in more detail with different techniques (metabolome, proteomics, etc.).

Keywords: Food additives, Oxidative stress, Toxicity, Zebrafish

*This work was supported by the Scientific and Technological Research Council of Tiirkiye (TUBITAK) Project no: 2180058.
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9. VETERINER GIDA HiJYENi KONGRESI

HATAY’DA BULUNAN ATIK SU ARITMA TESISLERINDEN ELDE EDILEN STAFILOKOK iZOLATLARININ
KARAKTERIZASYONU

Hiiseyin Burak DiSLi, Cemil KUREKCI

Hatay Mustafa Kemal Universitesi, Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi Anabilim Dali, Hatay/ Turkiye
Sorumlu yazar e-posta: hburakdisli@gmail.com

OZET

Enfeksiyonlarin tedavisinde kullanilan bircok antibiyotige gosterdikleri yiiksek dizeyde direng goz onine alindiginda,
Staphylococcus spp., (6zellikle metisilin direncli Staphylococcus aureus (MRSA), bir halk saghgi sorunu olusturmaktadir. Coklu ilag
direncli (MDR) bakteriler agisindan dnemli bir rezervuar olarak kabul edilen atik su aritma tesislerinin (AAT) gdzetimi, bu patojenik
bakterilerin ekoloji ve bulas mekanizmasini anlayabilmek icin Tek Saglik konsepti agisindan olduk¢a 6nemlidir. Bu ¢alismanin
amaci, AAT’den elde edilen stafilokok izolatlarinin (n=12) fenotipik ve genotipik olarak karakterize edilmesidir. Tum izolatlar, Staph-
16S rRNA geni saptanarak dogrulanmis ve MALDI-TOF-MS ile tiir tayini gerceklestirilmistir. Ayrica tim izolatlarin antimikrobiyal
direng profilleri, disk difiizyon yontemi ile belirlenmis ve direng genlerinin (mecA, blaZ, ermA, ermB, ermC, ermT ve msrA) varligi
arastirilmistir. Elde edilen 12 adet Staphylococcus spp. izolatinin tiir dagilimina bakildiginda; en ¢ok karsilasilan tiir S. aureus (n=4)
olurken bunu S. simulans (n=2), S. lentus (n=2), S. sciuri (n=1), S. saprophyticus (n=1), S. haemolyticus (n=1) ve S. nepalensis (n=1)
tiirleri takip etmistir. Oksasilin direnci, baskin antimikrobiyal fenotipi olustururken (10/12; %83,3) bunu eritromisin (8/12; %66,7),
azitromisin (8/12; %66,7), sefoksitin (6/12; %50), ampisilin (4/12; %33,3), amoksisilin/klavulanik asit (4/12; %33,3), gentamisin
(3/12; %25), tetrasiklin (3/12; %25), klindamisin (3/12; %25), amikasin (2/12; %16,7), siprofloksasin (2/12; %16,7), norfloksasin
(2/12; %16,7) ve rifampin (1/12; %8,3) direnci takip etmistir. izolatlarin, vankomisin ve kloramfenikol antibiyotiklerine karsi direncli
olmadigi belirlenmistir. ikisi S. aureus olmak lizere sekiz stafilokok izolatinin mecA geni yéniinden pozitif oldugu belirlenirken
diger direng genleri blaZ bes, ermC (¢ ve ermB iki izolatta tespit edilmistir. Bu ¢alisma, atik su aritma tesislerinden elde edilen su
orneklerinde hem metisilin direncli koagtilaz pozitif (S. aureus) hem de koagtilaz negatif Staphylococcus spp.,'nin varligina isaret
etmektedir. Atik sular, tarim alanlarinda kullanilabileceginden dolayi halk sagligi acisindan potansiyel bir tehdit olusturmakta ve
bu konuda daha fazla arastirma yapilmasi gerekmektedir.

Anahtar Kelimeler: Antimikrobiyal direng, Atik su aritma tesisi, MRSA, Staphylococcus spp.
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CHARACTERIZATION OF STAPHYLOCOCCAL ISOLATES RECOVERED FROM URBAN WASTEWATER
TREATMENT PLANT IN HATAY PROVINCE

Huseyin Burak DISLI, Cemil KUREKCI

Department of Food Hygiene and Technology, Faculty of Veterinary Medicine, Hatay Mustafa Kemal University, Hatay/ Tirkiye
Corresponding author e-mail: hburakdisli@gmail.com

ABSTRACT

Given their high-level resistance to many antibiotics used to treat infections, Staphylococcus spp., particularly methicillin-
resistant Staphylococcus aureus (MRSA), are series of public health concerns. To understand the ecology and transmission of
this pathogenic bacteria, the surveillance of urban wastewater treatment plant (WWTP), which has been shown as an important
reservoir for multi-drug resistant bacteria, is imperative for the One-Health approach. Thus, the aim of the present study
was to characterize staphylococcal isolates (n=12) recovered from WWTP phenotypically and genotypically. All isolates were
verified by detecting Staph-16S rRNA gene, and species identification was done by MALDI-TOF-MS. In addition, all isolates were
investigated for antimicrobial phenotypes by disc diffusion method and the presence of antimicrobial resistance genes (mecA,
blaz, ermA, ermB, ermC, ermT and msrA). Of the 12 Staphylococcal isolates, S. aureus (n=4) was the most identified species
and followed by S. simulans (n=2), S. lentus (n=2), S. sciuri (n=1), S. saprophyticus (n=1), S. haemolyticus (n=1), and S. nepalensis
(n=1). Resistance to oxacilline was the predominant antimicrobial phenotype (10/12; 83.3%), followed by erythromycin (8/12;
66.7%), azithromycin (8/12; 66.7%) and cefoxitin (6/12; 50%). The percentages of other antimicrobial resistance were ampcillin
(4/12; 33.3%), amoxicilline/clavulanic acid (4/12; 33.3%), gentamicin (3/12; 25%), tetracycline (3/12; 25%), clindamycin (3/12;
25%), amicacin (2/12; 16.7%), ciprofloxacin (2/12; 16.7%), norfloxacin (2/12; 16.7%) and rifampin (1/12; 8.3%). None of the isolates
was resistant to vancomycin and chloramphenicol. Eight staphylococcal isolates including two S. aureus carried the mecA gene
and other resistance genes blaz, ermC and ermB were found in five, three and two isolates, respectively. The present study
showed the presence of both methicillin-resistant coagulase-positive (S. aureus) and coagulase-negative Staphylococcus spp. in
the water samples of WWTP. Therefore, further investigation is still warranted for potential public health significance as treated
wastewater could be used for crop irrigation.

Keywords: Antimicrobial resistance, MRSA, Staphylococcus spp., Wastewater treatment plant
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9. VETERINER GIDA HiJYENi KONGRESI

KOYUN, SIGIR VE TAVUK SAKATATLARINDA CAMPYLOBACTER SPP. VARLIGI, iZOLATLARIN
ANTIBIYOTIKLERE DUYARLILIKLARI VE KLONAL iLISKILERIN BELIRLENMESi*

Harun HIZLISOY, Esra Nur OZYUREK, Mukaddes BAREL, Adalet DISHAN Candan GUNGOR

Erciyes Universitesi Veteriner Fakiiltesi, Veteriner Halk Sagligi Anabilim Dali, Kayseri/Tiirkiye

Sorumlu yazar e-posta: harunhzlsoy@hotmail.com

OZET

Kampilobakter tlrleri, insanlarda ve hayvanlarda basta gastroenterit olmak lzere gesitli hastaliklara neden olan zoonotik, gida
kaynakli bir patojendir. Bu calismada, Kayseri ilindeki farkli market ve satis yerlerinden toplanan sakatatlarda Campylobacter spp.
varligl, izolatlarin antibiyotiklere duyarliliklari ve molekiiler tiplendirilmesi amacglanmistir. Bu amagla, toplam 150 adet koyun, sigir
ve tavuk sakatat 6rnegi materyal olarak kullaniimistir. Toplanan 6rneklerden Campylobacter spp. izolasyonu ve identifikasyonu
yapilmistir. Stpheli izolatlara fenotipik (Gram boyama, oksidaz testi, katalaz testi ve faz-kontrast mikroskobunda hareket testi) ve
molekdiler testler (multipleks polimeraz zincir reaksiyonu, mPCR) yapilmistir. izolatlarin antibiyotiklere duyarliliklari, disk difiizyon
yontemi ile, virlilens ve antibiyotik direnclilik genleri ise PCR ile arastiriimistir. izolatlarin klonal yakinliklarini belirlemek icin
Enterobacterial Repetitive Intergenic Consensus Polymerase Chain Reaction (ERIC-PCR) kullaniimistir. Calisma sonunda toplam
150 adet koyun, sigir ve tavuk sakatat 6rneginden 19’u (%12.6) fenotipik testlerle Campylobacter spp. yoniinden pozitif olarak tespit
edilmistir. Yapilan mPCR testleri sonunda, izolatlarin tamami konfirme edilmis ve 11(%57.9)’i C. jejuni, 7 (%36.8)’si C. coli ve 1(%5.3)’i
ise C. fetus olarak identifiye edilmistir. Disk difuzyon testine gore en yiiksek duyarlilik oranlari amoksisilin-klavulanik asite %94.7,
eritromisine %78.9, gentamisine %68.4, azitromisin ve streptomisine ise %63.2 olarak, izolatlarin tamami (%100) ise trimetoprim-
sulfametoksazole direncli bulunmustur. Calismada, 19 izolatin 17 (%89.5)’sinde ¢oklu antibiyotik direncine rastlanmistir. incelenen
virlilans genlerinden virB11, cdtA, cdtC, ceuE, cadF ve flaA izolatlarin hi¢birinde tespit edilememis, izolatlarin 7’sinde iam geni ve
5’inde cdtB bulunmus ve iki izolatta ise hem iam hem de cdtB geni gosterilmistir. Antibiyotik direnclilik genlerinden ERY2075,
14 izolatta pozitif iken, hicbir izolatta ERY2074, tetO, GZgyrA, cmeB, BlaOXA-61 tespit edilememistir. ERIC-PCR sonucuna gore
izolatlar 6nemli oranda heterojenite géstermistir. Calisma sonucunda insanlar tarafindan siklkla tiketilen sakatatlarda glincel
antibiyotiklere karsi coklu ilag direnci gosteren, virlilen 6zelliklere sahip kampilobakterlerin varliginin ortaya konmasi halk sagligi
acisindan 6nem arz etmektedir. HACCP prensipleri dogrultusunda, Griiniin kontamisyon kaynaklari distnilerek, eldesinden
sofraya kadar her asamada hijyenik tedbirlerin titizlikle yerine getirilmesi gerekmektedir.

Anahtar Kelimeler: Campylobacter spp., Klonal iliskiler, Koyun, Sakatat, Sigir, Tavuk

*Bu calisma, Erciyes Universitesi Bilimsel Arastirmalar Birimi (ERUBAP) tarafindan TYL-2019-9535 kodla desteklenen yiiksek lisans
tez projesinden tiretilmistir.
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PRESENCE OF CAMPYLOBACTER SPP. IN SHEEP, CATTLE AND CHICKEN GIBLETS, THE DETERMINATION OF
ANTIBIOTIC SUSCEPTIBILITIES AND CLONAL PROXIMITIES OF THE ISOLATES*

Harun HIZLISOY, Esra Nur OZYUREK, Mukaddes BAREL, Adalet DISHAN, Candan GUNGOR
Erciyes University Faculty of Veterinary Medicine, Department of Veterinary Public Health, Kayseri/Tirkiye

Corresponding author e-mail: harunhzlsoy@hotmail.com
ABSTRACT

Campylobacter species are zoonotic and foodborne pathogens that cause various diseases, especially gastroenteritis, in humans
and animals. In this study, the presence of Campylobacter spp., antibiotic susceptibility and molecular typing of isolates in giblets
collected from different markets and sales point in Kayseri province were aimed. For this purpose, a total of 150 sheep, cattle
and chicken offal samples were used as material. Campylobacter spp. isolation and identification were made from the collected
samples. Phenotypic (Gram stain, oxidase test, catalase test and motion test under phase-contrast microscope) and molecular
tests (multiplex polymerase chain reaction, mPCR) were performed on suspicious isolates. Antibiotic susceptibility of isolates
was investigated by disc diffusion method, virulence and antibiotic resistance genes were investigated by PCR. Enterobacterial
Repetitive Intergenic Consensus Polymerase Chain Reaction (ERIC-PCR) was used to determine the clonal affinities of the isolates.
At the end of the study, 19 (12.6%) of 150 sheep, cattle and chicken giblet samples were found to be positive for Campylobacter
spp. by phenotypic tests. At the end of the mPCR tests, all of the isolates were confirmed and 11 (57.9%) were identified as C.
jejuni, 7 (36.8%) as C. coli and 1 (5.3%) as C. fetus. According to the disc diffusion test, the highest sensitivity rates were found to
be 94.7% to amoxicillin-clavulanic acid, 78.9% to erythromycin, 68.4% to gentamicin, 63.2% to azithromycin and streptomycin,
and all isolates (100%) were resistant to trimethoprim-sulfamethoxazole. In the study, multi-drug resistance was found 17
(89.5%) of 19 in isolates. Among the virulence genes examined, virB11, cdtA, cdtC, ceuE, cadF and flaA were not detected in any
of the isolates, the iam gene was found in 7 of the isolates and cdtB was found in 5 of the isolates, and both iam and cdtB genes
were shown in two isolates. While ERY2075, one of the antibiotic resistance genes, was positive in 14 isolates, ERY2074, tetO,
GZgyrA, cmeB, BlaOXA-61 could not be detected in any isolates. According to the ERIC-PCR result, the isolates showed significant
heterogeneity. As a result of the study, it is important for public health to reveal the presence of Campylobacteria with virulent
properties, which show multi-drug resistance against current antibiotics in giblet that are frequently consumed by humans. In
line with the principles of HACCP, hygienic measures must be meticulously carried out at every stage, from the product to the
table, considering the sources of contamination of the product.

Keywords: Campylobacter spp., Cattle, Chicken, Clonal relationships, Offal, Sheep.

*This study is derived from the master thesis project supported by the Erciyes University Scientific Research Unit (ERUBAP) with
the code TYL-2019-9535.
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9. VETERINER GIDA HiJYENi KONGRESI

SIGIR, KOYUN VE TAVUK E. COLI iZOLATLARINDA ANTIiBiYOTiK, AGIR METAL VE DEZENFEKTAN
DIRENCiNiN BELIRLENMESi*

Gizem CUFAOGLU’, Gérkem CENGIiz2, Bahar ONARAN ACAR?, Biisra YESILKAYA?, Naim Deniz AYAZ',
Muammer GONCUOGLU?

1Kirikkale Universitesi Veteriner Fakiiltesi Gida Hijyeni ve Teknolojisi Anabilim Dali, Kirikkale/Tiirkiye
2Ankara Universitesi Veteriner Fakiiltesi Gida Hijyeni ve Teknolojisi Anabilim Dali, Ankara/Tiirkiye
Sorumlu yazar e-posta: gizemcufaoglu@kku.edu.tr

OZET

Bu calismada, kanath boyun derisi ve koyun sekum 6rneklerinden izole edilen 70 E. coli izolati ile sigir karkas surintlsu,
koyun karkas suriintlisi ve blylikbas mezbaha atik sularindan (MAS) izole edilen 32 E. coli 0157 izolati olmak (izere toplam
102 susun fenotipik ve genetik olarak antibiyotik, agir metal ve dezenfektan direng profillerinin belirlenmesi amaglanmistir.
izolatlarin fenotipik direng profilleri on antibiyotik, sekiz agir metal ve ii¢c dezenfektan kullanilarak mikrodiliisyon yéntemi ile
ortaya konmustur. Fenotipik analizler neticesinde izolatlarin icerisinde test edilen antimikrobiyal madde ve agir metallere karsi
en yiliksek minimal inhibisyon konsantrasyon degerlerine sahip 20 izolat secilmis ve ilgili diren¢ geninin varligi agisindan PCR
analizine tabi tutulmustur. Calismada, bir izolat hari¢ hepsinin eritromisine direncli oldugu tespit edildi (%99). Eritromisinden
sonra en yuksek antibiyotik direnci kanatli izolatlarinda fosfomisin (%86), koyun E. coli izolatlarinda tetrasiklin (%55) ve sigir-
koyun-MAS E. coli 0157 izolatlarinda ise nitrofurantoin (%100) antibiyotiklerine karsi gbzlenmistir. Ayrica, izolatlarin agir metaller
icerisinden en fazla nikele (%71), dezenfektanlar icerisinde ise en fazla N-alkil dimetil benzil amonyum klorir’e (%26) direng
gosterdikleri tespit edilmistir. Akabinde yapilan PCR analizi neticesinde ise, en fazla barindirildigi tespit edilen antibiyotik direng
geni murA (fosfomisin, %90), agir metal direng genleri zntA ve rcnA (ginko ve nikel, %85) ve dezenfektan direng genleri sugk(c),
ydgF ve mdfA (kuaterner amonyum bilesikleri, %100) olarak belirlenmistir. Kanatli, koyun ve sigir 6rneklerinden izole edilen E.
coli ve E. coli O157’lerde antibiyotiklerin yani sira agir metal ve dezenfektanlara fenotipik olarak yiiksek diizeyde direng tespit
edilmistir. Ayrica, fenotipik olarak yiiksek direng profili gbzlenen izolatlarda birden fazla antibiyotik, agir metal ve dezenfektan
direng geni tespit edilmistir.

Anahtar kelimeler: Agir metal, Antibiyotik, Antimikrobiyal direng, Dezenfektan, E. coli

*Bu calisma TUBITAK 1200754 nolu proje tarafindan desteklenmistir.
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DETECTION OF ANTIBIOTIC, HEAVY METAL AND DISINFECTANT RESISTANCE IN CATTLE, SHEEP, CHICKEN
E. coli ISOLATES*

Gizem CUFAOGLU', Gérkem CENGIiz?, Bahar ONARAN ACAR?, Biisra YESILKAYA?, Naim Deniz AYAZ',
Muammer GONCUOGLU?

1Kirikkale University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Kirikkale/Turkiye
2Ankara University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Ankara/Turkiye
Corresponding author e-mail: gizemcufaoglu@kku.edu.tr

ABSTRACT

The aim of this study was to determine antibiotic, heavy metal and disinfectant resistance profiles of 70 E. coli strains isolated
from poultry neck skin and sheep cecum samples, and 32 E. coli 0157 strains isolated from cattle carcass swab, sheep carcass
swab and slaughterhouse wastewater (SW). Phenotypic resistance profiles of isolates were determined by microdilution
method using ten antibiotics, eight heavy metals and three disinfectants. According to the results of phenotypic analysis, 20
isolates with the highest minimal inhibition concentrations against tested antimicrobial agents and heavy metals were selected,
and further analyzed for the presence of related resistance genes by PCR. As a result, all the isolates except one were forun
resistant to erythromycin (99%). After erythromycin, the highest antibiotic resistance was observed against fosfomycin (86%)
in poultry isolates, tetracycline (55%) in sheep isolates, and nitrofurantoin (100%) in cattle-sheep-SW isolates. In addition, the
highest heavy metal resistance was observed against nickel (71%), and to N-alkyl dimethyl benzyl ammonium chloride among
disinfectants (26%). According to the PCR analysis, the antibiotic resistance gene murA (fosfomycin, 90%), the heavy metal
resistance genes zntA and rcnA (zinc and nickel, 85%) and the disinfectant resistance genes sugE(c), ydgF and mdfA (quaternary
ammonium compounds, 100%), were found to be the most harbored. The study demonstrated phenotypically high levels of
resistance to heavy metals and disinfectants, as well as antibiotics, in E. coli and E. coli 0157 strains isolated from poultry, sheep
and cattle. In addition, more than one antibiotic, heavy metal and disinfectant resistance genes were detected in isolates with
the phenotypically high resistance profile.

Keywords: Antibiotic, Antimicrobial resistance, Disinfectant, Heavy metal, E. coli

*This work was supported by The Scientific and Technological Research Council of Turkiye (TUBITAK), project number 1200754.
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9. VETERINER GIDA HiJYENi KONGRESI

KARVAKROL VE KURKUMIN iLE KOMBINE 405 NM LED FOTODINAMIK INAKTIVASYON UYGULAMASININ
SALMONELLA ENTERITIDiS UZERINE ETKiSINiN ARASTIRILMASI*

Erhan KEYVAN', H. Ahu KAHRAMAN?', Hidayet TUTUN?, Soner DONMEZ?3, Erdi SEN', Ziihal CALISKAN",
Jerina RUGIJI', Ahu DEMIRTAS*, Ali Ozhan AKYUZ®

1Burdur Mehmet Akif Ersoy Universitesi, Veteriner Fakiiltesi Gida Hijyeni ve Teknolojisi Anabilim Dali, Burdur / Tirkiye

2Burdur Mehmet Akif Ersoy Universitesi, Veteriner Fakiiltesi Farmakoloji ve Toksikoloji Anabilim Dali, Burdur / Tirkiye

3Burdur Mehmet Akif Ersoy Universitesi, Bucak Saglik Yiiksekokulu Acil Yardim ve Afet Yénetimi Bélimii, Acil Yardim Anabilim
Dali, Burdur / Tirkiye

4Burdur Mehmet Akif Ersoy Universitesi, Veteriner Fakiiltesi, Veterinerlik Fizyolojisi Anabilim Dali, Burdur / Tiirkiye

5Burdur Mehmet Akif Ersoy Universitesi, Bucak Emin Giilmez Teknik Bilimler Meslek Yiiksekokulu, Elektronik ve Otomasyon
Bolumi Biyomedikal Cihaz Teknolojisi Pr., Burdur / Turkiye

Sorumlu yazar e-posta: erhankeyvan@mehmetakif.edu.tr

OzZET

Salmonella Enteritidis yumurta ve pilicten izole edilen en dnemli Salmonella serotiplerindendir. Bu ¢alismada, 405 nm LED isik ile
birlikte karvakrol ve kurkuminin S. Enteritidis ve S. Enteritidis PT4 Uzerine fotosensitizer etkisinin incelenmesi amaglanmistir. S.
Enteritidis (ATCC13076) ve S. Enteritidis PT4 (NCTC 13349) referans suslarinin (Brain-heart infusion igerisinde 24 sa 37 °C’'de inkube
edilerek) bakteriyel inokulumlari hazirlanmistir. Karvakrol, kurkumin, LED, karvakrol+LED ve kurkumin+LED uygulamalarininin
gerceklestirildigi gruplar olusturulmustur. Steril sivi besiyeri iceren petri kaplarina ilave edilen bakteriyel inokulumlara LED
uygulamasi, 6zel olarak gelistirilen 151k uygulama sistemi igerisinde farkh sicaklik (4 °C, 25 °C, 37 °C) ve zaman parametrelerinde
(15 dk, 30 dk, 45 dk) gergeklestirilmistir. Karvakrol+LED uygulamasinin, yalnizca karvakrol ve LED uygulamasina gore 4, 25 ve 37
oC’ de S. Enteritidis popllasyonunda istatistiksel agidan daha fazla bir azalmaya neden oldugu goérilmistir (p<0,05). 37 °C’de 30
dk Karvakrol+LED uygulamalarinin S. Enteritidis poptilasyonunda 4,1 log kob/mL azalma sagladigl,45dk uygulamalarin ise 6,9 log
kob/mL azalma saglayarak bakteri gelisimini tamamen inhibe ettigi gortlmustdr. LED uygulamasi 4, 25 ve 37 2C’lerde 45 dakikada
S. Enteritidis PT4 zerinde herhangi bir antibakteriyel aktivite gostermezken, karvakrol uygulamasi 4 °C ve 25 °C sicakliklarinda
bakteri populasyonunu azaltmistir (p<0,05). Karvakrol+LED uygulamasi, LED veya karvakrol uygulamalarina gore S. Enteritidis
PT4 Gzerinde daha gli¢li antibakteriyel aktivite gdstermistir. Karvakrol+LED uygulamasi 37°C’de 45 dakikalik uygulamadan sonra
S. Enteritidis PT4 populasyonunda yaklasik 1,5 log kob/mL azalma ile en giicli antibakteriyel aktiviteyi gostermistir (p<0,05).
Kurkumin+LED uygulamasi 4 ve 25 oC’ lik sicakliklarda, S. Enteritidis populasyonunda bir miktar azalma gosterirken, S. Enteritidis
PT4 Gzerinde herhangi bir inhibitor etki gostermemistir. Kurkumin+LED uygulamasi 37 2C’de 30 dakikalik uygulamadan sonra S.
Enteritidis ve S. Enteritidis PT4 populasyonlarini sirasiyla yaklasik 6,2 ve 3,7 log kob/mL azaltmis, 45 dakikalik uygulamadan sonra
her iki bakterinin gelisimini tamamen engellemistir. Sonug olarak, 37 °C’de karvakrol ve kurkuminin LED ile kombine etkisi goz
onlinde bulunduruldugunda uygulama siresine bagh olarak her iki bakteriye karsi fotosensitizer etki ile antibakteriyel 6zellik
gosterdigi tespit edilmistir.

Anahtar Kelimeler: Fotodinamik inaktivasyon, Karvakrol, Kurkumin, Salmonella Enteritidis

*Bu calisma, TUBITAK 3501 Kariyer Gelistirme Programi 1190672 nolu proje kapsaminda desteklenmistir.
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CARVACROL AND CURCUMIN MEDIATED PHOTODYNAMIC INACTIVATION WITH 405 NM LED OF
SALMONELLA ENTERITIDIS*
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2Burdur Mehmet Akif Ersoy University, Veterinary Faculty, Department of Pharmacology and Toxicology, Burdur / Turkiye
3Burdur Mehmet Akif Ersoy University, Bucak School of Health, Department of Emergency Aid, Burdur / Turkiye

4Burdur Mehmet Akif Ersoy University, Veterinary Faculty, Department of Physiology, Burdur / Tirkiye

5Burdur Mehmet Akif Ersoy University, Bucak Emin Glilmez Technical Sciences Vocational School, Electronics and Automation
Department, Biomedical Device Technology Program, Burdur / Turkiye

Corresponding author e-mail: erhankeyvan@mehmetakif.edu.tr

ABSTRACT

Salmonella Enteritidis from food of animal origin is one of the most important Salmonella serotypes isolated from eggs and
chickens. In this study, it was aimed to investigate the photosensitizer effect of carvacrol and curcumin with 405 nm LED light on
S. Enteritidis and S. Enteritidis PT4. Bacterial inoculums of S. Enteritidis (ATCC 13076) and S. Enteritidis PT4 (NCTC 13349) reference
strains were prepared by incubating in Brain-heart infusion broth for 24 h at 37 °C. Carvacrol, curcumin, LED, carvacrol+LED and
curcumin+LED groups of applications were performed. Petri dishes containing sterile broth and bacterial inoculum were carried
out in a specially developed LED light application system at different temperatures (4 °C, 25 °C, 37 °C) and time parameters (15
min, 30 min, 45 min). It was observed that the application of carvacrol + LED exhibited a statistically greater decrease in the S.
Enteritidis population at 4, 25 and 37 2C compared to the application of carvacrol and LED individually (p<0,05). As a result of
the application of carvacrol + LED at 37 °C for 30 minutes, it was observed that it provided a 4,1 log cfu/mL reduction in the S.
Enteritidis population, and it completely inhibited bacterial growth by providing a 6,9 log cfu/mL reduction in 45 minutes. While
LED application did not show any antibacterial activity on S. Enteritidis PT4 in 45 minutes at 4, 25 and 37 2C, carvacrol application
decreased the bacterial population at 4 °C and 25 °C (p<0,05). Carvacrol+LED application showed stronger antibacterial activity
on S. Enteritidis PT4 than LED or carvacrol applications. Carvacrol+LED application showed the strongest antibacterial activity
with approximately 1,5 log cfu/mL reduction in S. Enteritidis PT4 population after 45 minutes of application at 37°C (p<0,05).
Curcumin+LED application showed a slight decrease in S. Enteritidis population at 4 and 25 2C, while did not show any inhibitory
effect on S. Enteritidis PT4. Curcumin+LED application reduced the S. Enteritidis and S. Enteritidis PT4 populations at 37 ¢C for
30 minutes by approximately 6,2 and 3,7 log cfu/mL, respectively, and completely inhibited the growth of both bacteria after
45 minutes of application. As a result, considering the combined effect of carvacrol and curcumin with LED at 37 °C, it was
determined that depending on the application time it showed photosensitizing effect with antibacterial properties against both
bacteria.

Keywords: Carvacrol, Curcumin, Photodynamic inactivation, Salmonella Enteritidis

* This study was supported by TUBITAK Career Development Program (Project no: 1190672).
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9. VETERINER GIDA HiJYENi KONGRESI

TAVUK PARCA ETLERINDE SALMONELLA SEROTIPLERI iLE iZOLATLARDA ANTIBiYOTiK DIRENC PROFILININ
BELIRLENMESi*

Ozgiir CADIRCI™, Ali GUCUKOGLU?, Goknur Terzi GULEL', Elgin GUNAYDIN?, Tolga UYANIK', Sibel KANAT'

10ndokuz Mayis Universitesi, Veteriner Fakiiltesi, Besin Hijyeni ve Teknolojisi B6liimii/Anabilim Dali, Samsun/Tiirkiye
2Kastomonu Universitesi, Mikrobiyoloji Anabilimdali, Kastomonu/Tiirkiye
Sorumlu yazar e-posta: sibel.kanat@omu.edu.tr

OZET

Bu calismada, Eylul-Aralik 2018 tarihleri arasinda Samsun ilinde satilan paketlenmis formdaki toplam 150 adet tavuk parga eti (50
but, 50 kanat, 50 derisiz-g6gus eti) Salmonella spp. varligi yoniinden analize alindi. Bu kapsamda; i) Salmonella spp, klasik kiltir
teknigi ile izole ve identifiye edildi, ii) PCR yontemiyle izolatlarin konfirmasyonu tamamlandi, iii) izolatlarin serotiplendirilmesi
SET1, SET2 ve SET3 primer setleri kullanilarak multipleks PCR (mPCR) ile yapildi. SET1 mPCR’da serogruplandirma primer seti, SET2
mPCR’da Faz-1primer seti, SET3 mPCR’da Faz- 2 primer seti kullanildi ve iv) izolatlara ait fenotipik antibiyotik direnc profili saptandi.
Analiz bulgular ¢ercevesinde; 150 parga tavuk érneginin 51’'inde (%34) Salmonella spp. tespit edildi. Bulgularin 6rneklere gore
dagilimi incelendiginde; but 6rneklerinin 25’i (25/50-%50), kanat 6rneklerinin 13’G (13/50-%26), derisiz g6gus eti 6rneklerinin
ise 13’Unun (13/50-%26) Salmonella spp. ile kontamine oldugu belirlendi. Toplam 152 izolatin 67’si but, 21’i kanat, 34’0 ise gogls
orneginden elde edildi. Serotip dagiliminda ise but érneklerinden elde edilen 67 Salmonella izolatinin 55’inin S. Infantis 12’sinin
S. Virchow serotipinde oldugu, kanat érneklerinden elde edilen 51 Salmonella izolatinin 48’inin S. Infantis, 3’tnin S. Virchow
serotipi oldugu, derisiz gogus eti 6rneklerinden elde edilen 34 Salmonella izolatinin 28’inin S. Infantis 6’sinin S. Virchow serotipi
oldugu tespit edilmistir. Antibiyotik direng profiline bakildiginda; 35 izolat (%23,02) ampisiline direngli bulunurken, kloramfenikol,
sulfametoksazol/trimetoprim, streptomisin, tetrasiklin, gentamisin, siprofloksasin ve sefotaksime karsi direngli izolat sayisi sirasi
ile 31(%20,39), 19 (%12,5), 18 (%11,84), 14 (%9,21), 14 (%9,21), 13 (%8,55) ve 11 (%7,23) olarak tespit edildi, izolatlarin 12’sinde ise
coklu antibiyotik direng profili belirlendi. Kanatlilarda yiiksek oranlarda Salmonella bulunmasi ve ¢oklu antibiyotik direngliliginin
saptanmasi halk sagligi acisindan bir risk olusturacagi diisiinilmektedir.

Anahtar Kelimeler: Antibiyotik Direnglilik, mPCR, Salmonella, Serotiplendirme, Parga tavuk

* Bu calisma, Ondokuz Mayis Universitesi Bilimsel Arastirma Projeleri Destekleme Ofisi tarafindan PYO.VET. 1901.18.011 proje
numarasi ile desteklenmistir.
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DETERMINATION AND ANTIBIOTIC RESISTANCE PROFILES OF SALMONELLA SEROTYPES ISOLATED FROM
CHICKEN PIECE MEATS*

Ozgur CADIRCI™*, Ali GUCUKOGLU', Goknur TERZI GULEL', Elcin GUNAYDIN?, Tolga UYANIK', Sibel
KANAT

10ndokuz Mayis University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Samsun/Turkiye
2Kastamonu University, Faculty of Veterinary Medicine, Deparment of Microbiology, Kastamonu/Tirkiye
Corresponding author e-mail: sibel.kanat@omu.edu.tr

ABSTRACT

In this study, a total of 150 chicken pieces (50 thigh, 50 wings, 50 skinless-breast meat) in packaged form sold in Samsun between
September-December 2018 were analyzed for the presence of Salmonella spp. In this scope; i) Salmonella spp was isolated
and identified by classical culture technique, ii) Confirmation of isolates were performed by PCR method, iii) Serotyping of
the isolates was performed by multiplex PCR (mPCR) using primer sets SET1, SET2 and SET3. Primer set in serogroup in SET1
mPCR, Phase-1 primer set in SET2mPCR, Phase-2 primer set in SET3 mPCR, and iv) phenotypic antibiotic resistance profiles of
isolates were determined by disc diffusion test. According to results; Salmonella spp. was detected in 51 (34%) of 150 chicken
samples. Distribution of the findings regarding to the samples revealed that 25 of the thigh samples (25/50-50%), 13 of the wing
samples (13/50-26%), and 13 of the skinless breast meat samples (13/50-26%) were contaminated with Salmonella spp. From
a total of 152 isolates, 67 were obtained from thigh, 21 from wing and 34 from breast samples. In the serotype distribution, it
was determined that 55 of 67 Salmonella isolates obtained from thigh samples were S. Infantis and 12 were S. Virchow, 48 of 51
Salmonella isolates obtained from wing samples were S. Infantis and three were S. Virchow, 28 of 34 Salmonella isolates obtained
from skinless breast meat samples were S. Virchow and six were S. Infantis. Antibiotic resistance profiles of isolates were as
follows: 35 (23.02%) to ampicillin, 31 (20.39%) to chloramphenicol, 19 (12.5%) to sulfamethoxazole/trimethoprime, 18 (11.84%) to
streptomycin, 14 (9.21%) to tetracycline, 14 (9.21%) to gentamicin, 13 (8.55%) to ciprofloxacin, and 11 to (7.23%) cefotaxime. Multi-
antibiotic resistance profiles were determined in 12 of the isolates. High rates of Salmonella in poultry and detection of multiple
antibiotic resistance are thought to pose a risk to public health.

Keywords: Antibiotic Resistance, mPCR, Poultry meat, Salmonella, Serotyping

* This study was supported by Ondokuz Mayis University with project number PYO.VET.1901.18.011.
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9. VETERINER GIDA HiJYENi KONGRESI

PEDIOCOCCUS ACIDILACTICi’DEN ELDE EDILEN POSTBIOTiGiN iCINDE COZDURULMUS KiTOSAN’IN
VAKUMLU PAKETLENMIiS SOSISLERDE ESCHERICHIA COLi 0157: H7, SALMONELLA TYPHIMURIUM VE
LISTERIA MONOCYTOGENES UZERINE ETKiSi

Gokhan Kiirsad INCILi"*, Pinar KARATEPE2, Miizeyyen AKGOL',
Mehmet CALICIOGLU', Ali Adnan HAYALOGLU?

1Firat Universitesi Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi B6limd, Elazig/Tiirkiye
2Gida isleme Bélimii, Keban Meslek Yiiksekokulu, Firat Universitesi, Elazig/ Tiirkiye
3Gida Miihendisligi Boliimii, Miihendislik Fakiiltesi, inénii Universitesi, Malatya/Turkiye
Sorumlu yazar e-posta: makgol@firat.edu.tr

OzZET

Escherichia coli 0157:H7, Listeria monocytogenes ve Salmonella Typhimurium kontamine sosislerin tiiketiminden kaynaklanan
salginlarve vakalar gesitli Gilkelerde bildirilmistir. Bu Grlinlerden kaynaklanan mikrobiyal riskleri azaltmakicin bugiine kadar sosislere
farkli dekontaminasyon uygulamalari denenmistir. Ancak bu suslar halk sagligi tehdidi olmaya devam etmektedir. Pediococcus
acidilactici’den elde edilen postbiotigin karakterizasyonu ve sosislerde postbiotik ve kitosanin tekil ve kombine olarak kullaniimasi
amaclanmistir. Postbiotik karakterizasyonunda antioksidan aktivite, toplam fenolik icerik (TPC), fenolik ve flavonoidlerin ve
ucucu bilesiklerin belirlenmesi ve postbiotik (%50 ve %100) ve kitosanin (%0,5 ve 1) sosislerin mikrobiyal ve kimyasal kalitesi
Uzerine etkileri belirlenmistirPostbiotiklerin antioksidan aktivitesi ve TPC’si sirasiyla 439,43+2,14 mg TEAC/L and 1.708,15+161,56
mg GAE/L olarak bulundu. Postbiotikte toplam 20 fenolik belirlenmis olup, en fazla bulunan fenolik bilesik gallik asit (18,676
mg/L), bunu ise kaftarik (2,167 mg/L) ve p-coumaric asitler (1,902 mg/L) izlemektedir. Ugucular icinde ise karboksilik asitler en
fazla bulunan (%74,89) bilesikler olarak belirlenirken, bunlarin igcinde de laktik asit (%48,62) en ¢ok bulunan asittir. Postbiyotik-
kitosan kombinasyonlari, E. coli 0157:H7, L. monocytogenes ve S. Typhimurium sayilarini, 0. glindeki kontrole kiyasla 1,58 ila
3,21 log10 arasinda disirmistir (P<0.05). L. monocytogenes ve S. Typhimurium’a karsi en etkili kombinasyonun %1 CH+%100
P oldugu, E. coli 0157:H7’e karsi ise %1CH+50% P kombinasyonunun oldugu bulunmustur. Calismada kullanilan kombinasyonlar,
sosislerin pH ve renk 6zelliklerinde herhangi bir degisiklige neden olmadan, kontrole kiyasla toplam canli sayisini ve laktik asit
bakterilerini ve kiif- maya sayilarini 6nemli élciide azaltmistir (P<0.05). Ozetle, bu calismadan elde edilen sonuglar postbiotik-
kitosan kombinasyonunun, sosislerin mikrobiyolojik ve kimyasal kalitesini iyilestirmek icin kullanilabilecegini gostermektedir.
Sonug olarak, postbiotiklerin iceriklerinin belirlenmesi icin ve gida glivenligi ve kalitesini iyilestirmek icin postbiotiklerin farkh
gida tiplerinde kullanilmasiyla ilgili daha fazla sayida arastirmaya ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Antimikrobiyal Etki, Karakterizasyon, Kimyasal Kalite, Postbiotik, Sosis
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EFFECT OF CHITOSAN DISSOLVED IN POSTBIOTIC OF PEDIOCOCCUS ACIDILACTICI ON ESCHERICHIA
COLI 0157: H7, SALMONELLA TYPHIMURIUM, AND LISTERIA MONOCYTOGENES IN VACUUM PACKAGED
FRANKFURTERS

Gokhan Kiirsad INCILI'*, Pinar KARATEPE?, Miizeyyen AKGOL',
Mehmet CALICIOGLU', Ali Adnan HAYALOGLU?

1Department of Food Hygiene and Technology, Faculty of Veterinary Medicine, Firat University, Elazig/Turkiye
2Food Processing Department, Keban Vocational School, Firat University, Elazig/ Turkiye

3Department of Food Engineering, Engineering Faculty, Inonu University, Malatya/ Turkiye

Corresponding author e-mail: makgol@firat.edu.tr

ABSTRACT

Various outbreaks and cases were reported from different countries due to the the consumption of sausages contaminated with
Escherichia coli O157:H7, Listeria monocytogenes and Salmonella Typhimurium. Different decontamination attempts have been
tried to reduce the microbial risks from these products, however, these strains remain a public health threat. In this study, it was
aimed to characterization of the postbiotic obtained from Pediococcus acidilactici, and to use postbiotic alone or in combination
with chitosan on frankfurters. Antioxidant activity, total phenolic content (TPC), phenolic and flavonoids and volatile analyses
were performed for characterization of postbiotic, and their effects on the microbial and chemical quality of the sausages (50
and 100%) alone or in combination with chitosan (0.5 and 1%) were evaluated. Antioxidant activity and TPC of the postbiotics
were found to be 439.43+2.14 mg TEAC/L and 1708.15+161.56 mg GAE/L, respectively. A total of 20 phenolics were determined
in the postbiotic and, the most abundant was found as gallic (18.676 mg/L), and followed by caftaric acids (2.167 mg/L) and
p-coumaric acids (1.902 mg/L). Carboxylic acids composed of the 74.89% in total volatiles, and lactic acid (48.62%) was found as
the most abundant acid. The postbiotic-chitosan combinations decreased E. coli 0157:H7, L. monocytogenes and S. Typhimurium
counts a range between 1.58 to 3.21 log10, compared to the control, on day O (P<0.05). The most effective trreatment against L.
monocytogenes and S. Typhimurium was found as 1%CH+100% P, while 1%CH+50 P against E. coli 0157:H7. The combinations used
in the study effectively decreased the total viable count, lactic acid bacteria and mould-yeast counts compared to the control
(P<0.05), without any changes in pH and color properties of the frankfurters. In summary, postbiotic-chitosan combination can
be used to improve the microbiological and chemical quality of sausages. In conclusion, there is a need for further studies on the
characterization of postbiotics and evaluate effectiveness in different food matrices to improve food safety and quality.

Keywords: Antimicrobial Effect, Characterization, Chemical Quality, Frankfurter, Postbiotic

43

o0
A
o
0
v
o
3
X
1}
2
B0
A
@
=
P
@
Bt
[
2
2
2
2



500
)
=
A
]
(=]
T
a
Lo
A4l
[=
o
>
=
I
1]
°
O
1
a
=
=
a
@
>

9. VETERINER GIDA HiJYENi KONGRESI

PEDIOCOCCUS ACIDILACTICI’DEN ELDE EDILEN HUCRE iCERMEYEN SUPERNATANT VE TUM-HUCRE
POSTBIYOTIiGiNiN FiziKOKiIMYASAL VE iN-VIiTRO ANTiMiKROBIYAL OZELLIKLERINiN KARSILASTIRILMASI,
TUM-HUCRE POSTBIYOTIiGi VE TiMOL iLE OLUSTURULAN KiTOSAN KAPLAMANIN TAVUKGOGSU
FILETOLARININ MiKROBIYAL VE KiMYASAL KALITESi UZERINDEKIi ETKiSiNiN DEGERLENDIRILMESi

Gokhan Kiirsad INCILi", Miizeyyen AKGOL', Pinar KARATEPE?,
Ali Adnan HAYALOGLU?

1Firat Universitesi Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi B6limd, Elazig/Tiirkiye
2Gida isleme Bélimi, Keban Meslek Yiiksekokulu, Firat Universitesi, Elazig/Tiirkiye
3Gida Miihendisligi Béliimii, Miihendislik Fakiiltesi, inénii Universitesi, Malatya/Turkiye
Sorumlu yazar e-posta: pkaratepe @firat.edu.tr

OZET

Bu calismada, Pediococcus acidilactici’den elde edilen hiicre icermeyen siipernatant (cell-free supernatant (CFS)) ve tim-hiicre
postbiyotiginin (whole-cell postbiotic, (WCP)) fiziko-kimyasal ve in-vitro antimikrobiyal 6zelliklerinin karsilastirilmasi ve WCP’nin
(%50) tekil ve kitosan (%0,5) ile timol (%0,5) kombinasyonlarinin tavuk gogus eti filetolarinda mikrobiyal ve kimyasal kalite tizerine
etkisinin belirlenmesi amaglanmistir. Postbiyotiklerde, antioksidan aktivite, toplam fenolik icerik (TPC), fenolik ve flavonoidler,
ucucu bilesenler, organik asitler, renk, pH ve titre edilebilir asitlik analizi ile in-vitro antimikrobiyal 6zellikleri belirlenmistir. CFS
ve WCP’de antioksidan aktivite ve TPC sayilari sirasiyla 440,29+1,94, 404,78+6,22 mg/LTEAC ve 334,06+55,78, 1736,23+27,35
mg/L GAE olarak bulunmustur. CFS'de 22, WCP’de ise 19 farkh fenolik madde tespit edilmistir. Karboksilik asitler, ugucu bilesikler
icinde en fazla bulunan grup olup, CFS’de %67,96, WCP’de ise %79,85 oraninda bulunmustur. Laktik asit ve asetik asit miktari
CFS ve WCP’de sirasiyla 5,58+0,01, 6,44+0,50 ve 7,72+0,21, 4, 39+0,01 g/L olarak bulunmustur. Renk ozellikleri (L*, a*, b*) ve
pH degerleri bakimindan CFS’de daha yiksek degerler tespit edilmistir (P<0,05). E. coli (0157:H7, 026, 0103, 0145), Salmonella
spp. (Typhimurium ve Enteritidis), L. monocytogenes, Staphylococcus aureus, Enterococcus feacalis, Enterobacter aerogenes
tirleri icin zon caplarinda iki postbiyotik arasinda fark bulunamamistir (P>0,05). Tavuk gogus eti filetolarinda WCP-kitosan-
timol kombinasyonun kontrole kiyasla O. glinde E. coli 0157:H7 ve S. Typhimurium sayilarini 2,35, L. monocytogenes sayisini 1,96
log10, 15. glinlinde ise sirasiyla 3,30, 2,42 ve 3,71 log10 azalttigi belirlenmistir (P<0,05). WCP-kitosan-timol uygulamasi toplam
canli sayisi, psikrotrof, laktik asit bakterisi, maya-kiif sayilari ve pH degerlerini ¢calismanin ilk glini kontrol grubuna gore énemli
derecede dusirmustir (P<0,05). Ayrica bu kombinasyonunun kontrole gére L*ve b* degerini arttirdigi (P<0,05), a* degerini
ise degistirmedigi bulunmustur (P>0,05). Sonug olarak, CFS ve WCP arasinda in-vitro antimikrobiyal etkinlik agisindan bir fark
olmadigi, WCP’nin et ve et Urlinlerinde mikrobiyal ve kimyasal kaliteyi iyilestirmek icin kullanilabilirligi ortaya konulmustur.

Anahtar Kelimeler: Antimikrobiyal aktivite, Hiicre icermeyen slipernatant, Pediococcus acidilactici, Tum-h{cre postbiyotigi, Tavuk
gogs eti
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COMPARISON OF PHYSICOCHEMICAL AND IN-VITRO ANTIMICROBIAL PROPERTIES OF CELL-FREE
SUPERNATANT AND WHOLE-CELL POSTBIOTICS OF PEDIOCOCCUS ACIDILACTICI, AND EVALUATION OF
EFFECT OF CHITOSAN COATING INCORPORATED WITH WHOLE-CELL POSTBIOTIC AND THYMOL ON THE

MICROBIAL AND CHEMICAL QUALITY OF CHICKEN BREAST FILLETS

Gokhan Kiirsad INCILI", Miizeyyen AKGOL', Pinar KARATEPE?,
Ali Adnan HAYALOGLU?

1Department of Food Hygiene and Technology, Faculty of Veterinary Medicine, Firat University, Elazig/Turkiye
2Food Processing Department, Keban Vocational School, Firat University, Elazig/Turkiye

3Department of Food Engineering, Engineering Faculty, Inonu University, Malatya/Turkiye

Corresponding author e-mail: pkaratepe @firat.edu.tr

ABSTRACT

The aim of this study was the comparison of the physicochemical and in-vitro antimicrobial properties of cell-free supernatant
(CFS) and whole-cell postbiotic (WCP) obtained from Pediococcus acidilactici, and using WCP (50%) alone or in combination
with chitosan (0.5%) and thymol (0.5%) on the microbial and chemical quality of chicken breast fillets. Antioxidant activity,
total phenolic content (TPC), phenolic and flavonoids, volatile profiles, organic acids, color, pH, titratable acidity, and in-vitro
antimicrobial properties of postbiotics were determined. Antioxidant capacity and TPC values in the CFS and WCP were found as
440.29+1.94, 404.78+6.22 mg/LTEAC and 334.06+55.78, 1,736.23+27.35 mg/L GAE, respectively. A total of 22 individual phenolics
were determined in CFS, and 19 in WCP. Carboxylic acids were found as the most abundant volatiles, and their rates were 67.96%
in CFS and 79.85% in WCP. The amount of lactic acid and acetic acid were found to be 5.58+0.01, 6.44+0.50 and 7.72+0.21,
4.39+0.01 g/L in CFS and WCP, respectively. Higher values were determined in CFS in terms of color properties (L*, a*, b*) and
pH values (P<0.05). No differences were found between the CFS and WCP in the inhibition zones against E. coli (0157:H7, 026,
0103, 0145), Salmonella spp. (Typhimurium and Enteritidis), L. monocytogenes, Staphylococcus aureus, Enterococcus feacalis,
Enterobacter aerogenes (P>0.05). Compared to the control, WCP-chitosan-thymol combination decreased E. coli 0157:H7 and S.
Typhimurium, and L. monocytogenes counts as 2.35, 2.35, and 1.96 on day 0, and 3.30, 2.42 and 3.7110g10 on day 15, respectively
(P<0.05). WCP-chitosan-thymol combination significantly decreased the total viable count, psychrotrophs, lactic acid bacteria,
yeast-mold counts and pH values compared to the control, on day O (P<0.05). In addition, this combination increased the L* and
b* values (P<0.05), while no changes were found in a* values (P>0.05) compared to the control. In conclusion, no difference was
found between CFS and WCP in terms of in-vitro antimicrobial activity, and WCP can be used to improve microbial and chemical
quality in meat and meat products.

Keywords: Antimicrobial activity, Cell-free supernatant, Chicken breast fillet, Pediococcus acidilactici, , Whole-cell postbiotic
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9. VETERINER GIDA HiJYENi KONGRESI

KURU YEMIS, KURU MEYVE VE URUNLERINDEKi AFLATOKSIN KONTAMINASYONUNUN HPLC-FLD iLE
TESPITI

Burcu CAKMAK SANCAR, Meryem AKHAN, Canan HECER

istanbul Esenyurt Universitesi Saglik Bilimleri Fakiiltesi Beslenme ve Diyetetik B6liimii Esenyurt, istanbul / Tiirkiye
Sorumlu yazar e-posta: burcucakmak@esenyurt.edu.tr

OZET

Bu calisma Turkiye’de satisa sunulan kuru yemis, kuru meyve gibi cerezlerin ve bunlardan Uretilen islenmis Grinlerin aflatoksin
kontaminasyon riskinin belirlenmesi amaciyla yapildi. Arastirmada 381 adet 6rnek, aflatoksin toplam ve B1 yoniinden Floresan
Dedektorltu Yiksek Performansli Sivi Kromatografisi (HPLC-FLD) kullanilarak ve valide edilen analiz yéntemi ile analiz edildi.
incelenen 381 érnekten 29’unda (%7,6) aflatoksin tespit edildi. Findik (%2,3), ceviz (%2,8), badem (%6,7), antep fistigi (%13,1), yer
fistig (%11,1), soslu fistik (%36,4), antep fistikli islenmis triin (%8,7) ve cevizli islenmis Grlinlerde (%4,3) aflatoksin tespit edilirken,
aycekirdegi, kabak cekirdegi, kurutulmus kayisi, kurutulmus incir, dut kurusu, findikli islenmis trtin, bademli islenmis Griin ve soslu
misirda aflatoksin tespit edilmedi. En fazla aflatoksin kontaminasyonu antep fistigi, yer fistigi ve bunlarin Griinlerinde tespit edildi.
107 antep fistiginin 14’Ginde (%13,1), 18 antep fistikh Grlnin 2’sinde (%11,1), 36 yer fistiginin 4’Ginde (%11,1) ve 11 soslu yer fistiginin
4’linde (%36,4) aflatoksin belirlendi. Aflatoksin tespit edilen 6rneklerden 16’si (findik, ceviz, antep fistigi yer fistigl, antep fistikh
islenmis Grtin ve soslu fistik) Turkiye’deki yasal sinirlarin Gizerinde idi. AFT seviyeleri 0,69-4832 ug/kg (ortalama deger: 312,06 ug/
kg), AFB1 seviyeleri ise 0,59-4273 pg/kg (ortalama deger: 275,86 ug/kg) arasindaki degerlerde tespit edildi. Bu ¢calisma insanlarda
kanserojen, mutajen, teratojen ve immunosupresif etkileri olan aflatoksinlerin ¢ok cesitli kuru yemis, kuru meyve ve bunlardan
Uretilen islenmis Uriinlerde mevcut oldugunu ve halk sagligini tehdit edebilecek diizeylerde bulundugunu géstermektedir.

Anahtar Kelimeler: Aflatoksin, HPLC-FLD, Kuru yemis, Kuru meyve
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DETERMINATION OF AFLATOXIN CONTAMINATION IN NUTS, DRIEF FRUITS AND ITS PROCESSED
PRODUCTS BY HPLC-FLD

Burcu CAKMAK SANCAR, Meryem AKHAN, Canan HECER

Istanbul Esenyurt University, Health Sciences Faculty, Department of Nutrition and Dietetics Esenyurt, Istanbul / Turkiye
Corresponding author e-mail: burcucakmak@esenyurt.edu.tr

ABSTRACT

The aim of this study was to determine the risk of aflatoxin contamination of the nuts, dried fruits and its processed products
sold in Turkiye. In this study, 381 samples were analyzed in terms of aflatoxin total and B1 using High Performance Liquid
Chromatography with Fluorescent Detector (HPLC-FLD) and validated analysis method. Aflatoxin was detected in 29 (7.6%) of
381 samples examined. While aflatoxin was detected in hazelnut (2.3%), walnut (2.8%), almond (6.7%), pistachio (13.1%), peanut
(11.1%), peanuts with sauce (36.4%), processed product with pistachios (8.7%) and processed product with walnuts (4.3%); it
was not detected in sunflower seeds, gourd seeds, dried apricots, dried figs, dried mulberry, processed product with hazelnut,
processed product with almond, and corn with sauce. The highest aflatoxin contamination was detected in pistachios, peanuts
and their processed products. Aflatoxin was detected in 14 (13.1%) of 107 pistachios, in 2 (11.1%) of 18 processed product with
pistachios, in 4 (11.1%) of 36 peanuts, and 4 (36%) of 11 peanut with sauce. 16 of the samples detected aflatoxin (hazelnut,
walnut, pistachio, peanut, processed product with pistachios, peanuts with sauce) were above the legal limits in Turkiye. AFT
levels were found to be between 0.69-4832 pg/kg (mean value: 312.06 pg/kg), and AFB1 levels between 0.59-4273 ug/kg (mean
value: 275.86 ug/kg). This study shows that aflatoxins, which have carcinogenic, mutagenic, teratogenic and immunosuppressive
effects in humans, are present in a wide variety of nuts, dried fruits and their processed products and there are also levels that
can threaten public health.

Keywords: Aflatoxin, HPLC-FLD, Nut, Dried fruit
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9. VETERINER GIDA HiJYENi KONGRESI

FARKLI HAYVANLARA AIT YENILEBILiR SAKATATLARDA ARCOBACTER SPP. VARLIGI: iZOLATLARIN
ANTIBIYOTiK VE VIRULANS FAKTOR PROFILLERI

Candan GUNGOR?, Harun HIZLISOY", Dursun Alp GUNDOG', Mukaddes BAREL', Adalet DISHAN', H. Burak
DiSLi?, Serhat AL', Nurhan ERTAS ONMAZ', Yeliz YILDIRIM', Zafer GONULALAN'

1Erciyes Universitesi Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi ABD, Kayseri/Trkiye
2 Hatay Mustafa Kemal Universitesi, Gida Hijyeni ve Teknolojisi ABD, Hatay/ Tiirkiye
Corresponding author e-mail: nertas@erciyes.edu.tr

OzET

Bu c¢alismada, farkli hayvanlara ait (dana, kuzu ve tavuk) yenilebilir sakatat 6rneklerinden Arcobacter spp izolasyonu ve elde
edilen izolatlarin antibiyotik direng profilleri ve virulans faktor genlerinin (mvin, pldA, tlyA, hecb, irgA, Cj1349, ciab, cadf ve hecA)
arastirilmasi amaglandi. Bu amagla, Ocak-Aralik 2019 tarihleri arasinda Kayseri’de perakende satis yapan market ve kasaplardan
toplanan toplam 270 adet (30 tavuk cigeri, 30 tavuk tashgi, 30 tavuk kalbi, 25 dana cigeri, 25 dana bébregi, 25 dana dalagi, 25 dana
kalbi, 20 kuzu karacigeri, 20 kuzu dalak,20 kuzu kalbi ve 20 kuzu bobrek) 6rnek konvensiyonel ve molekdler teknikler kullanilarak
analiz edildi. Calismada, toplanan 270 6rnegin 28’i (%10,3) konvensiyonel metod ve PCR test ile Arcobacter spp. olarak belirlendi.
Yapilan PCR test sonuglarina gére: 28 6rnegin 21'i (%75) tavuk sakatatindan izole edilirken, kalan pozitif 6rneklerin 4’4 (%14,2)
kuzu ve 3’0 (%10,7) dana sakatatina aitti. Molekiler testler sonunda 6rneklerin %60,7’si (17/28) A. butzleri, %35,7’si (10/28)
A. cryaerophilus ve %3,5’i (1/28) A. skirrowii olarak tanimlandi. Arcobacter spp. ile kontamine 28 6rnegin 24’iinde (%85,7) en
az bir viriilans geni tespit edildi. Orneklerde tespit edilen mvin, pldA, tlyA ve hecb genlerinin dagilimi sirasiyla 24 (%85,7), 13
(%46,4),13 (%46,4) ve 1 (%3,5) olarak bulundu. Disk difizyon sonuglarina gore izolatlarin tamaminin en az bir antibiyotige direncli
oldugu belirlendi. izolatlarin oksasilin (%92), ampisilin (%84), rifampin (%80), amoksisilin-klavulanik asit (%64), trimetoprim/
sulfametoksazol (%64), siprofloksasin (%64), eritromisin (%52) ve tetrasiklin (%20)’e direngli oldugu tespit edildi. Bu ¢alisma
sonuglari, kanath, buzagi ve kuzu sakatat 6rneklerinden Arcobacter turlerinin (A. butzleri, A. cryaerophilus ve A. skirrowii) izole
edildigini gostermistir. Elde edilen izolatlarda antibiyotiklere karsi yliksek diizeyde direng tespit edildi. Ayrica izolatlarda virllans
faktor genlerinin bulunmasi halk sagligi acisindan biiyiik 6nem tagimaktadir.

Anahtar Kelimeler: Arcobacter spp, Antimikrobiyal direng, Virulans faktér genleri
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THE PRESENCE OF ARCOBACTER SPP. IN EDIBLE GIBLETS OF DIFFERENT ANIMALS: PRESENCE,
ANTIBIOTIC AND VIRULENCE FACTOR PROFILES OF ISOLATES

Candan GUNGOR?’, Harun HIZLISOY?, ' Dursun Alp GUNDOG!', Mukaddes BAREL', Adalet DISHAN', H.
Burak DISLI?, Serhat AL', Nurhan ERTAS ONMAZ', Yeliz YILDIRIM', Zafer GONULALAN?

1Erciyes University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Kayseri/Turkiye
2 Hatay Mustafa Kemal University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Hatay/Tiirkiye
Corresponding author e-mail: nertas@erciyes.edu.tr

ABSTRACT

This study aimed to detect and identify Arcobacter spp from edible giblets of different animal species to determining antibiotic
resistance profiles, virulence factor genes (irgA, mvin, Cj1349, ciab, cadf, hecA, hecB, pldA and tlyA) of isolates obtained from
samples. Phenotypic resistance profiles of isolates were determined by microdilution method using nine antibiotics, eight heavy
metals and three disinfectants. According to the results of phenotypic analysis, 20 isolates with the highest minimal inhibition
concentrations against tested antimicrobial agents and heavy metals were selected, and further analyzed for the presence of 45
related resistance genes by PCR. Twenty-eight (10.3%) of 270 samples collected in this study were identified as Arcobacter spp
according to the conventional method and PCR test. While 21 (75%) of 28 samples were isolated from chicken giblets, 4 (14.2%)
of the remaining positive samples belonged to lamb, and 3 (10.7%) belonged to beef giblets. According to PCR test results: 60.7%
(17/28) of the samples were identified as A. butzleri, 35.7% (10/28) as A. cryaerophilus, and 3.5% (1/28) as A. skirrowii. At least
one virulence gene was detected in 24 (85.7%) of 28 samples with contaminated Arcobacter spp. The distribution of mvin, pldA,
tlyA, and hecb genes detected in the samples were 24 (85.7%), 13 (46.4%), 13 (46.4%), and 1 (3.5%), respectively. According to
the results of disc diffusion in the current study, all of the isolates were resistant to at least one antibiotic. Isolates were resistant
to oxacillin (92%), ampicillin (84%), rifampin (80%), amoxicillin-clavulanic acid (64%), trimethoprim/sulphamethoxazole (64%),
ciprofloxacin (64%), erythromycin (52%) and tetracycline (20%). This study results demonstrated that Arcobacter species (A.
butzleri, A. cryaerophilus and A. skirrowii) were isolated from poultry, calf and lamb offal samples. A high level of resistance
to antibiotics was detected in the isolates obtained. In addition, the presence of virulence factor genes in isolates is of great
importance in terms of public health.

Keywords: Arcobacter spp, Antimicrobial resistance, Virulence factor genes
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9. VETERINER GIDA HiJYENi KONGRESI ‘

YENILEBILIR HAYVANSAL DOKULARDA LC-MS/MS iLE ANTiBiYOTiK KALINTI ANALIZINiN, 2002/657/EC
SAYILI AVRUPA BiRLiGi DIREKTiFi TEMELINDE GECERLI KILINMASI

Murat METLI", Kemal AKSOY?

1Mugla Sitki Kogman Universitesi, Milas Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi B6Iiimii, Mugla /Tiirkiye
2Mugla Sitki Kogman Universitesi, Milas Veteriner Fakiiltesi, i¢ Hastaliklari Anabilim Dali, Mugla /Tiirkiye

Sorumlu yazar e-posta: muratmetli@gmail.com

OzET

Antibiyotik direnclilik sorunu, mikrobiyel hastaliklarla miicadele konusunda, gliniimiiziin en dnemli halk sagligi sorunlari arasinda
gorulmektedir. Bakteriyel direng mekanizmalarinin ¢ok hizli gelismesi nedeniyle yakin gelecekte insanhgi, antibiyotik 6ncesi
¢aga dondirecek tehlikeli bir siire¢ beklemektedir. Bakterilerdeki direnglilige gida olarak tiiketilebilen hayvansal dokularla
alinan subterapotik dozdaki antibiyotiklerin de énemli bir etkisi oldugu bilinmektedir. Bu galisma, karacigerde 5 gruptan 19
adet antibiyotigin kalinti analizi metot validasyonunun, hayvansal gidalara 6zel gegerli kilma yontemlerini neren 2002/657/EC
sayili Avrupa Birligi Direktifi temelinde gergeklestirilmesi amaciyla yapilmistir. Calisma kapsaminda 6l¢tim limiti, dogrusallik, geri
kazanim, tekrarlanabilirlik, tekrar Uretilebilirlik, CCa degerinin hesaplanmasi, CCB degerinin hesaplanmasi, saglamlik, spesifiklik
parametreleri belirlenmistir. Bu ¢alisma sonucunda, tekrarlanabilirlik (% rpool) 5,83 ile 17,81, tekrar uretilebilirlik (% Rpool) 3,6
ile 15,74, % geri kazanim 92,64 ile 117,84, LOQ 0,04 ile 5,51 ug/kg, R? 0,986 ile 0,999, CCa 55,95 ile 3222,84 ve CCB ise 61,89 ile
3445,69 arasinda bulunmustur. Calisma, farkli antibiyotiklerin farkli ¢ozlciilerde ¢6zildiikten sonra, LC-MS/MS’te ¢coklu kalinti
analizi prensibine gore yapilmasi icin analitik bir ydontem sunmaktadir. Calisma sonucunda elde edilen dogrusallik, dogruluk,
kesinlik ve LOQ gibi metot validasyon parametreleri istenen geri alim araligina (%70-120) ve tekrarlanabilirlik sarti icin belirtilen
degerlere (RSD £%20) uygundur.

Anahtar Kelimeler: 2002/657/EC, Antibiyotik, Metot validasyonu, LC-MS/MS
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VALIDATION OF ANTIBIOTIC RESIDUE ANALYSIS IN EDIBLE ANIMAL TISSUES WITH LC-MS/MS ON THE
BASIS OF EUROPEAN UNION DIRECTIVE 2002/657/EC

Murat METLI", Kemal AKSOY?

1Mugla Sitki Kogman University, Milas Veterinary Faculty, Food Hygiene and Technology Department, Mugla/Turkiye
2Mugla Sitki Kogman University, Milas Veterinary Faculty, internal Disease Department, Mugla/Tiirkiye

Corresponding author e-mail: muratmetli@gmail.com

ABSTRACT

The problem of antibiotic resistance is seen among the most important public health problems of today in the fight against
microbial diseases. Due to the rapid development of bacterial resistance mechanisms, we face a dangerous process that will
return humanity to the pre-antibiotic era in the near future. It is known that antibiotics in subtherapeutic doses taken with animal
tissues that can be consumed as food also have a significant effect on bacterial resistance. This study was carried out to carry out
the method validation of residue analysis of 19 antibiotics from 5 groups in the liver, on the basis of the European Union Directive
2002/657/EC, which recommends specific validation methods for animal foods. Within the scope of the study, measurement
limit, linearity, recovery, repeatability, reproducibility, calculation of CCa value, calculation of CCP value, robustness, specificity
parameters were determined. As a result of this study, the repeatability (% rpool) was between 5.83 and 17.81; reproducibility (%
Rpool) 3.6 to 15.74; % recovery 92.64 to 117.84; LOQ 0.04 to 5.51 pug/kg; R? 0.986 to 0.999; CCa 55.95 to 3222.84; CCB was found
between 61.89 and 3445.69. The study presents an analytical method for dissolving different antibiotics in different solvents
according to the principle of multiple residue analysis in LC-MS/MS. Method validation parameters such as linearity, accuracy,
precision and LOQ obtained as a result of the study are in accordance with the desired retrieval range (70-12%) and the values
specified for the repeatability condition (RSD <20%).

Keywords: 2002/657/EC, Antibiotic, Method validation, LC-MS/MS

51

o0
A
o
0
v
o
3
X
1}
2
B0
A
@
=
P
@
Bt
[
2
2
2
2



500
)
=
A
]
(=]
T
a
Lo
A4l
[=
o
>
=
I
1]
°
O
1
a
=
=
a
@
>

9. VETERINER GIDA HiJYENi KONGRESI

TEK DOZ ANTIiBiYOTiK KULLANIMINDAN KESiIME KADAR TAKiP EDILEN ET IRKI SIGIR GRUPLARINDA
SALMONELLA ENTERICA POPULASYONU DAGILIMININ VE ANTIBiYOTiK DIRENC PROFILLERININ
ARASTIRILMASI

Gizem LEVENT', Ashlynn SCHLOCHTERMEIER?, Sam E. IVES?, Keri N. NORMAN?, Sara D. LAWHON', Guy
H. LONERAGAN?*, Robin C. ANDERSON?, Javier VINASCO', Henk C. den BAKKER®, Harvey M. SCOTT'

1Texas A&M Universitesi, Veteriner Patobiyoloji Departmani, College Station, Teksas, ABD

2West Texas A&M Universitesi, Ziraat Bilimleri Departmani, Canyon, Teksas, ABD

3Texas A&M Universitesi, Veteriner Tamamlayici Biyoloji Bilimleri Departmani, College Station, Teksas, ABD
4Texas Tech Universitesi, Veteriner Tip Okulu, Amarillo, Teksas, ABD

S5Tarimsal Arastirma Servisi, ABD Tarim Departmani, College Station, Teksas, ABD

6Georgia Universitesi, Gida Bilim ve Teknoloji Departmani, Athens, Georgia, ABD

Sorumlu yazar e-posta: Glevent@cvm.tamu.edu

OzZET

Sigirlarda antibiyotik kullanimi 6nemli bir halk saghg tehditi olarak gorilen coklu antibiyotik direngli Salmonella enterica
seleksiyonuna onciliik edebilir. Tek doz seftiofur veya tulatromisin uygulanmasinin, uygulamadan (giin 0) kesime kadar (gin
99-143) olan siirede sigir diskisinda, subiliak lenf nodiliinde ve sigir postundaki Salmonella prevalansina, antibiyotik direncine
ve serotip dagilimina etkilerini arastirmak icin uzun sireli randomize kontrolli saha ¢alismasi yurttilda. Farkli iki tedarikgiden
elde edilen 134 adet et irki sigir, tedarik edildigi bolge ve agirliklarina gore 4 bloga bolindi. Her bloktaki sigirlar sirasiyla seftiofur,
tulatromisin uygulanmak Uzere ve son gruba ise hicbir antibiyotik uygulanmamak (zere 3 gruba ayrildi. Diski 6rnekleri uygulama
dncesi ve sonrasi kesime kadar toplanirken, sigir postu ve lenf nodiil drnekleri kesim sirasinda toplandi. Orneklerden standard
selektif methodlarla Salmonella izole edilmesini takiben, sivi besiyeri mikrodilisyon teknigi kullanilarak fenotipik antibiyotik
direncleri degerlendirildi. izolatlarin genotipik antibiyotik direnci, serotip ve filogenetik iliskileri ise tiim genom dizileme verisi
kullanilarak incelendi. Sonug olarak, cok asamali lojistik regresyon analizleri, antibiyotiklerin Salmonella prevalansi Gizerine anlamli
etkisi olmadigi (P> 0.21) gorilirken; diskidaki prevalansta, bahardan yaza dogru (gin etkisi) anlamh (P<0.01) bir artis goralda.
Bu calismada Salmonella Montevideo, Anatum, Cerro ve Lubbock serotipleri yaygin olarak biitiin 6rnek cesitleri ve érnekleme
giinlerinde saptandi. Elde edilen izolatlarin ¢ogunlugu antibiyotiklere duyarli iken; tetrasiklin direnci serotipe 6zgi sadece
Salmonella Montevideo izolatlarinda goézlemlendi. Filogenetik analizler Salmonella serotiplerinin antibiyotik uygulamalarindan
bagimsiz, sigir gruplari ve bloklari icinde glicli bir sekilde kiimelendigini ve dinamik olarak yer degistirdigini gostererek patojenin
lokal gevre ile olan gicli etkilesimini vurgulamistir. Bu ¢alisma kapsaminda, yiiksek oranda antibiyotik direng profili serotip
spesifik olan ve uygulanan antibiyotik tedavileri ile selekiyona ugrayabilen ¢oklu antibiyotik direncli suslar ile miicadele etmek igin
sigirlarin giftliklerdeki gruplandiriima sekli, mevsim ve sigirlarin tedarik edildigi bolge gibi faktorlerin de titizlikle degerlendirilmesi
gerektigini gbstermistir.

Anahtar Kelimeler: Antibiyotik direnci, Salmonella serotipleri, Sigir
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EXPLORING THE ANTIBIOTIC RESISTANCE AND POPULATION DISTRIBUTION OF SALMONELLA ENTERICA
AFTER A SINGLE-DOSE ANTIBIOTIC USE IN COHORTS OF BEEF CATTLE FOLLOWED TO SLAUGHTER

Gizem LEVENT', Ashlynn SCHLOCHTERMEIER?, Sam E. IVES?, Keri N. NORMAN?3, Sara D. LAWHON', Guy
H. LONERAGAN?, Robin C. ANDERSONS, Javier VINASCO', Henk C. den BAKKER®, Harvey M. SCOTT'

1Department of Veterinary Pathobiology, Texas A&M University, College Station, TX, USA
2Department of Agricultural Sciences, West Texas A&M University, Canyon, TX, USA

3Department of Veterinary Integrative Biosciences, Texas A&M University, College Station, TX, USA
4School of Veterinary Medicine, Texas Tech University, Amarillo, TX, USA

5United States Department of Agriculture, Agricultural Research Service, College Station, TX, USA
6Department of Food Science and Technology, University of Georgia, Athens, GA, USA
Corresponding author e-mail: Glevent@cvm.tamu.edu

ABSTRACT

Antibiotic use in cattle can lead to multidrug-resistant Salmonella, which is considered a serious public health threat in the
United States. A randomized controlled longitudinal field trial was conducted to explore the long-term effects of a single-dose
ceftiofur or tulathromycin on Salmonella prevalence, antibiotic resistance, and serotype distribution in cattle feces, sub-iliac
lymph nodes, and hides from time of treatment (day 0) until slaughter (day 99+). Beef cattle (n=134) obtained from two sources
were divided into four blocks consisting of three pens each. One pen in each block received either ceftiofur, tulathromycin, or else
no antibiotic. Fecal samples were collected before treatment and repeatedly following treatment until slaughter. Hide and lymph
node samples were collected at slaughter. Salmonella was isolated and tested for phenotypic antibiotic resistance using specific
enrichment and broth microdilution methods. Genotypic antimicrobial resistance, serotype, and phylogenetic relationships were
examined using whole-genome sequencing data. Multi-level mixed logistic regression models indicated no significant effects (P>
0.218) of treatment on Salmonella prevalence. However, a significant day effect was observed in prevalence increasing from
spring through the summer (P<0.0001) in feces. Salmonella enterica serovar Montevideo, Anatum, Cerro, and Lubbock were the
major serotypes recovered from all sample types and days. While the majority of isolates were pansusceptible both before and
after treatment, tetracycline resistance was found to be serotypespecific and only observed in Montevideo isolates. Phylogenetic
analysis showed that Salmonella serotypes found in cattle strongly clustered within pens, dynamically shifting over time, thus
illustrating the strong interaction of this opportunistic pathogen with the local environment. Our results show that in order to
combat with antibiotic resistance in Salmonella, which is highly serotype specific, and that can be selected for by antibiotic
treatments applied by the industry, environmental factors such as pens, days, and cattle source need to be carefully evaluated.

Keywords: Antibiotic resistance, Beef cattle, Salmonella serotypes
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9. VETERINER GIDA HiJYENi KONGRESI

BUYUKBAS HAYVAN MEZBAHALARINDA STAPHYLOCOCCUS AUREUS’A 0ZGU LiTiK BAKTERIYOFA)J
iZOLASYONU, KARAKTERIZASYONU VE KIRMIZI ET MODELINDE BIYOKONTROLUNUN ARASTIRILMASI*

Candan GUNGOR, Nurhan ERTAS ONMAZ, Gonca TULUCE YAVAS
Dursun Alp GUNDOG, Kiirsat KOSKEROGLU

Erciyes Universitesi, Veteriner Fakiiltesi, Veteriner Halk Saghgi Anabilim Dali, Kayseri/Tiirkiye
Sorumlu yazar e-posta: cndncndmr@gmail.com

OZET

Bu calismanin amaci, i) mezbaha atik suyunda S. aureus’a 6zgi litik bakteriyofajin izolasyonu ve karakterizasyonu, ii) mezbaha
atiksu, ekipman, ylizey ve karkas érneklerinden S. aureus’un belirlenmesi ve litik fajlarin S. aureus tizerindeki etkisini arastirmak ve
diger gida patojenleri (Escherichia coli, E. coli 0157:H7 Salmonella Typhimurium, Salmonella Enteritidis, Listeria monocytogenes)
ve kirmizi et modelinde faj biyokontrolliini degerlendirmekti. Calismada, toplam 100 adet mezbaha atik suyu, S. aureus’a 6zgi
litik bakteriyofajlarin izolasyonu amaciyla materyal olarak kullanildi. Bakteriyofaj izolasyonu ve zenginlestirilmesi amaciyla ¢ift
tabaka agar ydntemi kullanildi. izole edilen bakteriyofajlarin S. aureus ve farkli bakteriler (E. coli ATCC 25922, E. coli 0157:H7
ATCC 43895, Salmonella Typhimurium ATCC 13311, Salmonella Enteritidis ATCC 13076, L. monocytogenes RSKK 472) lzerindeki
antimikrobiyal aktiviteleri spot agar yontemi ile test edildi. Analiz edilen 100 mezbaha atik suyu 6rneklerinden 14 tanesinden S.
aureus’a spesifik faj izole ve purifiye edildi. Elde edilen fajlarin DNA’si ¢cikarilarak fajin tanimlanmasi amaciyla tim genom sekans’a
gonderildi. Elde edilen fajlarin S.aureus izolatlarina ( mezbahadan elde edilen) ve E. coli ATCC 25922, E. coli 0157:H7 ATCC 43895’
etkili oldugu, ancak Listeria monocytogenes RSKK 472, Salmonella Typhimurium ATCC 13311, Salmonella Enteritidis ATCC 13076’
ya karsi etkili olmadigi gozlendi. Yapilan bu ¢alismada test edilen 14 adet fajin tim genom sekans ile ileri faj karakterizasyonu ve
tiplendirilmesinin yapilmasinin ardindan et sektériinde bakterileri kontrol etmede kullanilabilecek etkili bakteriyofaj kokteylinin
elde edilmesi hedeflenmektedir.

Anahtar Kelimeler: Bakteriyofaj, Biyokontrol, Mezbaha, S. aureus

*Bu calisma Erciyes Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan TDK-2019-9632 kodlu doktora tez
projesi olarak desteklenmistir.
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INVESTIGATION OF STAPHYLOCOCCUS AUREUS-SPECIFIC LYTIC BACTERIOPHAGE ISOLATION,
CHARACTERIZATION AND BIOCONTROL IN RED MEAT MODEL IN CATTLE SLAUGHTERHOUSES*

Candan GUNGOR, Nurhan ERTAS ONMAZ, Gonca TULUCE YAVAS
Dursun Alp GUNDOG, Kursat KOSKEROGLU

Erciyes University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Kayseri/Turkiye
Corresponding author e-mail: cndncndmr@gmail.com

ABSTRACT

This study was aimed i) to isolation and characterization the S. aureus specific lytic bacteriophage in slaughterhouse wastewater, ii)
to determine S. aureus from slaughterhouse wastewater, equipment, surface, and carcass samples to investigate the lytic phages
effect on S. aureus and other food pathogens (Escherichia coli, E. coli 0157:H7 Salmonella Typhimurium, Salmonella Enteritidis,
Listeria monocytogenes) and to evaluate phage biocontrol in red meat model. In the study, a total of 100 slaughterhouse
wastewater was used as material for the isolation of lytic bacteriophages specific to S. aureus. The double-layer agar method
was used for bacteriophage isolation and enrichment. The antimicrobial activities of isolated bacteriophages on S. aureus and
different bacteria (E. coli ATCC 25922, E. coli 0157:H7, Salmonella Typhimurium ATCC 13311, Salmonella Enteritidis ATCC 13076, L.
monocytogenes RSKK 472) were tested by spot agar method. S. aureus-specific phage was isolated and purified from 14 of the
100 slaughterhouse wastewater samples analyzed. The DNA of the obtained phages was extracted and sent to the whole genome
sequence to identify the phage. It was observed that the obtained phages were effective against S. aureus isolates (obtained from
slaughterhouses) and E. coli ATCC 25922, E. coli ATCC 43895, however it was not effective against L. monocytogenes RSKK 472,
Salmonella Typhimurium ATCC 13311, Salmonella Enteritidis ATCC 13076. It is expected that an effective bacteriophage cocktail
that can be used to control bacteria in the meat industry will be obtained after advanced phage characterization and typing with
the whole genome sequence of 14 phages tested in this study.

Keywords: Bacteriophage, Biocontrol, Slaughterhouse, S. aureus

*This study was supported by Erciyes University Scientific Research Projects Coordination Unit as a doctoral thesis project with
the code TDK-2019-9632.
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9. VETERINER GIDA HiJYENi KONGRESI

INSAN, GIDA VE GEVRESEL SU ORNEKLERINDEN iZOLE EDILEN CTX-M-15 URETEN ESCHERICHIA
COLILERIN MOLEKULER KARAKTERIZASYONU*

Cemil KUREKCI', Cagla AZiZOGLU?, Ozlem UNALDE ve Jens Andre HAMMERL?

1 Gida Hijyeni ve Teknolojisi Bélimii, Veteriner Fakiiltesi, Hatay Mustafa Kemal Universitesi, Hatay/Tiirkiye

2 Saglik Bilimleri Enstitiisti, Hatay Mustafa Kemal Universitesi, Hatay/Tiirkiye

3 Mikrobiyoloji Referans Laboratuvarlari ve Biyolojik Uriinler Dairesi Baskanhgi, Halk Sagligi Genel Miidiirlugi, T.C. Saglhk Bakanhgi,
Ankara/ Turkiye.

4 Epidemiyoloji, Zoonozlar ve Antimikrobiyal Direng Birimi, Biyolojik Glvenlik Bélimi, Almanya Federal Risk Degerlendirme
EnstitUsu, Berlin/Almanya.

Sorumlu yazar e-posta: ckurekci@mbku.edu.tr

OZET

B-laktam antibiyotikleri cok yaygin olmakla birlikte insan ve veteriner hekimligi alanlarinda uygunsuz olarak kullanilmaktadirlar,
bunun neticesinde Gram negative bakterilerde 6zellikle E. coli’de genislemis spectrum B-laktamazlarin (GSBL) Uretilmesi vasitasi
ile direng gelismektedir. Tanimlanmis GSBL'ler arasinda CTX-M-15 E. coli’lerde global olarak en sik rastlanan varyant olmaktadir. Bu
¢alismanin amaci CTX-M-15-lreten E. coli’lerin fenotipik ve tim genom dizileme (TGD) yontemleri ile karakterize edilmesidir. Farkl
kaynaklardan (insan, gida ve cevresel) elde edilmis CTX-M-15-iireten E. coli’ler (n=48) analiz edilmistir. izolatlarin antimikrobiyal
duyarhhklari sivi mikrodiliisyon yéntemi ile belirlenmistir ve standart prosedirlere gore in vitro konjugasyon deneyi uygulanmistir.
Illumina TGD yapildi ve sonrasinda filogenetik yakinlik, serotip, sekans tipi (ST), antimikrobiyal direng genleri ve viriilens genlerinin
belirlenmesiicin in silico analizler yapilmistir. Ayrica, blaCTX-M-15 geninin molekdler yapisi ve bu geni cevreleyen molekiiler yapilar
detaylica aydinlatilmistir. Tetrasikline karsi direng ¢ok yaygin (56.3%) oldugu, bunu siprofloksasin (41.7%) ve gentamisin direnci
(31.2%) takip ettigi bulunmustur. Ancak, tiim izolatlarin meropenem ve tigesikline karsi duyarli oldugu saptanmistir. 48 izolatin
TGD sonuglarinin in silico analizi aminoglikozid [aac(3)-1ld, aac(3)-lla, ant(2”)-la, aph(3”)-lb, aph(3’)-la, aph(6’)-Id], B-laktamlar
(blaOXA-1, blaTEM-1), sulfonamitler (sull, sul2, sul3), tetracycline (tetA, tetB) ve kinolon [aac(6’)-lb-cr, qnrS1] gibi klinik agidan
onemli direng genlerinin ve farkli virllens genlerinin varligini géstermistir. Incelenen 48 izolatin, 35 farkl ST icerdigi bulunurken
ve iki izolatin ST’leri tanimlanamamistir. En yaygin ST’lerin ST131 (n=3), ST345 (n=3) ve ST10 (n=3) oldugu ve bunu ST398 (n=2),
ST405 (n=2), ST410 (n=2), ST38 (n=2) ve ST162 (n=2) takip ettigi belirlenmistir. blaCTX-M-15 geninin kromozomda localize olmasi
yaninda, yatay gen aktarimina vesile olan plazmidler ve profajlar tGzerinde de lokalize olduklari bulunmustur. Yaptigimiz calisma
Turkiye’de blaCTX-M-15 tasiyan E. coli populasyonun molekiler yénden cesitli oldugunu géstermektedir. Direncin plamid aracih
ve transduksiyon yolaklarini da kapsayan farkli mekanizmalar ile yayildigini ortaya koyulmustur.

Anahtar Kelimeler: CTX-M-15, E. coli, Hayvansal Kaynakli Gidalar

*Bu galismanin bir bélimii Hatay Mustafa Kemal Universitesi tarafindan desteklenmistir (BAP 19.YL.018). Bu ¢alisma igin Cemil
Kirekgi EMBO bursu almistir.
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MOLECULAR CHARACTERIZATION OF CTX-M-15-PRODUCING ESCHERICHIA COLI FROM HUMANS, FOODS
AND ENVIRONMENTAL WATER*

Cemil KUREKCI', Cagla AZiZOGLU?, Ozlem UNALDI ve Jens Andre HAMMERL?

1 Department of Food Hygiene and Technology, Faculty of Veterinary Medicine, Hatay Mustafa Kemal University, Hatay/ Turkiye
2 Graduate School of Health Sciences, Hatay Mustafa Kemal University, Hatay/Turkiye

3 Department of Microbiology Reference Laboratories and Biological Products, General Directorae of Public Health, Ministry of
Health of Turkiye, Ankara/Tirkiye

4 Unit of Epidemiology, Zoonoses and Antimicrobial Resistance, Department of Biological Safety, German Federal Institute for
Risk Assessment, Berlin/GERMANY

Corresponding author e-mail: ckurekci@mku.edu.tr

ABSTRACT

B-lactam antibiotics are quite common but improperly utilized in human and veterinary medicine favoring the development
of resistance which is mainly mediated by production of extended-spectrum B-lactamases (ESBL) in Gram-negative bacteria,
particularly in E. coli. Among the identified ESBLs, CTX-M-15 has been found to be the most frequent variant in E. coli, globally.
The purpose of this study is to characterize CTX-M-15-producing E. coli phenotypically and by using whole-genome sequencing
(WGS). Nonduplicate CTX-M-15-producing E. coli (n=48) recovered from different sources (humans, the environment and foods)
were analysed. The antimicrobial susceptibility of isolates was determined by broth microdilution and in vitro filter mating assays
were performed by standard procedure. lllumina WGS was performed and subsequent in silico analysis was done to define
the phylogenetic diversity, serotypes, sequence types (ST), antimicrobial resistance genes and virulence genes. Furthermore,
the genetic basis of the blaCTX-M-15 gene and its surrounding region were determined in detail. Resistance to tetracycline
was widespread (56.3%), followed by resistance to ciprofloxacin (41.7%) and gentamicin (31.2%). However, all the isolates were
susceptible to meropenem and tigecycline. In silico screening of WGS data of 48 isolates revealed the presence of genes for
resistance to other clinically important classes of antibiotics, including aminoglycosides [aac(3)-Ild, aac(3)-1la, ant(2”)-la, aph(3”)-
Ib, aph(3’)-la, aph(6’)-1d], B-lactams (blaOXA-1, blaTEM-1), sulfonamides (sul, sul2, sul3), tetracycline (tetA, tetB) and quinolones
[aac(6’)-1b-cr, gnrS1], as well as several diverse virulence factors. Of the 48 isolates studied, 35 different ST were observed and
two isolates belonged to unknown ST. ST131 (n=3), ST345 (n=3) and ST10 (n=3) were the most common and followed by ST398
(n=2), ST405 (n=2), ST410 (n=2), ST38 (n=2) and ST162 (n=2). The blaCTX-M-15 gene was found to be localized on the chromosome,
as well as on plasmid genomes and prophage, of which the latter two strongly mediate hits horizontal transmission. Our study
indicates that blaCTX-M-15-carrying E. coli population in Tirkiye is highly diverse. The resistance seems to be disseminated by
different transfer mechanisms including plasmid-mediated pathways and transduction.

Keywords: CTX-M-15, E. coli, Foods of animal origin

*This project was partially founded by Hatay Mustafa Kemal University (BAP 19.YL.018). Cemil Kiirek¢i was a recipient of EMBO
fellowship.
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KOFTELERIN BAZI KALITE OZELLIKLERINE BAMYA MUSILAJ BAZLI YENILEBILIR KAPLAMANIN ETKiSi

Enes TERCANLI, Mustafa ATASEVER

Atatiirk Universitesi, Veteriner Fakiiltesi, Besin-Gida Hijyeni ve Teknolojisi Anabilim Dali, Erzurum/Turkiye.
Sorumlu yazar e-posta: enestercanli@outlook.com

OZET

Bamya meyvesinden elde edilen misilaj; nar ¢cekirdegiyagi (Punica granatum) ve kekik yagi (Origanum heracleoticum L.) ile kombine
edilerek farkh yenilebilir kaplama malzemeleri olusturulmustur. Kéfte numuneleri bu kaplama malzemeleri ile kaplanarak, soguk
depolama boyunca kaplamalarin numunelerin bazi kalite kriterlerine ve raf 6mru (izerine etkisi arastirilmistir. Kéfte numuneleri;
kaplamasiz (KO) ve bamya musilaj - % 1 gliserol (K1), bamya musilaj - % 1 gliserol - % 1 nar ¢ekirdegi yagi (K2), bamya misilaj - %
1 gliserol - % 1 kekik yagi (K3) ile kaplanarak dért grup olusturulmustur. Numuneler 4°C’de 9 giin depolanmistir. Depolamanin 1.,
3., 5., 7. ve 9. glinlerinde mikrobiyolojik analizlerden toplam mezofilik aerobik bakteri (TMAB), toplam psikrofilik aerobik bakteri
(TPAB), Lactobacillus spp., Pseudomonas spp., Enterobacteriaceae ve maya/kuf sayilari; kimyasal analizlerden tiyobarbitirik
asit reaktif substans (TBARS), pH, aw ve renk analizleri yapilmistir. Ayrica depolamanin 1., 3., 5., 7. ve 9. giinlerinde duyusal
analiz testleri gercgeklestirilmistir. Kaplama malzemelerinin kéfte numunelerinde mikrobiyal gelisim Gzerine etkisinin yetersiz
oldugu saptanmistir. Kekik yagi eklenen gruplarda lipid oksidasyonunun az oldugu goézlensede mikrobiyal bozulma tiim gruplarda
gerceklesmis olup, kaplama malzemeleri koftelerin raf dGmrini uzatmada yetersiz kalmistir. Ayrica duyusal sonuglar, gruplar
arasinda istatistiki olarak anlamli bir farkliliga neden olmamistir. Bamya mdsilajinin farkli hidrokolloid ve farkli antimikrobiyal,
antioksidan 6zellik gbsteren maddelerle kombine edilip farkl gidalarda etkisinin incelenmesine ihtiyag vardir.

Anahtar Kelimeler: Bamya musilaji, hidrokolloid, kekik yagi, kofte, nar cekirdegi yagi, raf 6mru, yenilebilir kaplama
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THE EFFECT OF OKRA MUCILAGE BASED EDIBLE COATING ON SOME QUALITY PROPERTIES OF
MEATBALLS

Enes TERCANLI, Mustafa ATASEVER

Atatlirk University, Veterinary Faculty, Food Hygiene and Technology Department, Erzurum/ Turkiye
Corresponding author e-mail: enestercanli@outlook.com

ABSTRACT

Different edible coating materials were created by combining mucilage obtained from okra fruit with pomegranate seed oil
(Punica granatum) and orengo oil (Origanum heracleoticum L.). Meatball samples were coated with these coating materials
and the effects of the coatings on some quality criteria and shelf life of the product during cold storage were investigated.
The uncoated meatball samples were: uncoated (KO), coated with okra mucilage -1% glycerol (K1), pomegranate seed oil, okra
mucilage -1% glycerol (K2), okra mucilage -1% glycerol -1% thyme oil (K3), and four groups were formed. Samples were stored
at 4 ° Cfor 9 days. On days 1, 3, 5, 7, and 9 of storage, microbiological analyzes total mesophilic aerobic bacteria (TMAB), total
psychrophilic aerobic bacteria (TPAB), Lactobacillus spp., Pseudomonas spp., Enterobacteriaceae and yeast/mold numbers;
chemical analyzes thiobarbituric acid reactive substance (TBARS), pH, aw and color analyzes were made from chemical analysis.
In addition, sensory analysis tests were performed on the 1st, 3rd, 5th, 7th and 9th days of the storage. It is determined that the
effect of coating materials on microbial growth in meatball samples is insufficient. Although it is observed that lipid oxidation is
less in the groups with thyme oil, microbial spoilage occurred in all groups, and the coating materials have been insufficient to
extend the shelf life of the meatballs. In addition to the sensory analysis values of the coating materials are similar to the control
group. There is a need to examine the effect of okra mucilage in different foods by combining it with different hydrocolloids and
different antimicrobial and antioxidant properties.

Keywords: Edible coating, hydrocolloid, meatballs, okra mucilage, pomegranate seed oil, shelf life, orengo oil
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9. VETERINER GIDA HiJYENi KONGRESI ‘

KARSTA TUKETIME SUNULAN HAZIR KOFTELERIN KIMYASAL VE MiKROBIYOLOJIK KALITESININ
ARASTIRILMASI

Giiven GULBAZ, Asya CETINKAYA

Kafkas Universitesi, Mithendislik Mimarlik Fakiiltesi, Gida Mithendisligi B&lim, Kars/Tiirkiye
Sorumlu yazar e-posta: gulbaz68@hotmail.com

OZET

Bu arastirma Kars ilinde farkli satis noktalarindan alinan hazir koftelerin kimyasal ve mikrobiyolojik 6zelliklerini ve Mikrobiyolojik
Kriterler Tebligi’'ne uygunlugunu belirlemek amaciyla yapilmistir. Arastirmada toplam 20 adet hazir kofte 6rnegi incelenmistir.
incelenen &rneklerde ortalama toplam aerobik mezofilik bakteri (TAMB) sayisi 7.07 log kob/g, koliform bakteri sayisi; 3 kofte
orneginde tespit edilmeyip, 17 6rnekte 3.88 log kob/g olarak tespit edildi. Lactobacillus spp. sayisi, 2 6rnekte tespit edilmeyip, 18
ornekte ortalama 5.60 log kob/g, maya-kuf sayisi; 5.16 log kob/g, pH, kuru madde, tuz, kil ve protein miktarlari ortalama 6.60,
%39.86, %0.72, %2.07 ve %15.57 olarak belirlendi. Hazir kéfte 6rneklerinin tuz, kuru madde ve protein igerikleri TS 10580 Kofte
Hamburger Kofte Standardina uygun iken, pH degeri yiksek, mikrobiyolojik analiz sonuglari Cig Kirmizi Et ve Hazirlanmis Kirmizi
Et Karisimlari Tebligi’'nde belirtilen degerlerden TAMB ve maya-kif sayisi yliksek bulunmustur.

Anahtar Kelimeler: Et, Hazir kofte, Kimyasal 6zellik, Mikrobiyolojik kalite,
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INVESTIGATION OF THE CHEMICAL AND MICROBIOLOGICAL QUALITY OF READY MEATBALLS OFFERED IN
KARS

Giiven GULBAZ, Asya CETINKAYA
Kafkas University, Collage of Engineering and Architecture, Department of Food Engineering, Kars/Turkiye

Corresponding author e-mail: gulbaz68@hotmail.com

ABSTRACT

This research was carried out to determine the chemical and microbiological properties of ready-made meatballs purchased
from different sales points in Kars province and their compliance with the Microbiological Criteria Communiqué. In the research,
a total of 20 ready-made meatball samples were examined. Average total number of aerobic mesophilic bacteria (TAMB) in the
samples examined was 7.07 log cfu/g, number of coliform bacteria; It was not detected in 3 meatball samples, it was detected
as 3.88 log cfu/g in 17 samples. Lactobacillus spp. count was not detected in 2 samples, mean 5.60 log cfu/g in 18 samples,
yeast-mold count; 5.16 log cfu/g, The average amounts of pH, dry matter, salt, ash and protein were determined as 6.60, 39.86%,
0.72%, 2.07% and 15.57%, while the salt, dry matter and protein contents of ready-made meatballs were in accordance with the
TS 10580 Meatball Hamburger Meatball Standard, the pH value was high and the microbiological analysis results were higher
than the values specified in the Communique on Raw Red Meat and Prepared Red Meat Mixtures, and the number of TAMB and
yeast-mold were found to be higher.
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LiISTERIA MONOCYTOGENES’iN OHMIK ISITMA iLE iNAKTIVASYONUNDA SUT YAGININ ETKiSiNiN
BELIRLENMESi*

Serap BOZKIR'*, Hatice Ahu KAHRAMAN'

1Burdur Mehmet Akif Ersoy Universitesi Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi Anabilim Dali, Burdur/Tiirkiye
Sorumlu yazar e-posta: h.ahukahraman@gmail.com

OzZET

Son vyillarda yapilan arastirmalar gidalarin yapisal 6zelliklerine zarar vermeden patojen inaktivasyonunu saglayan yenilikgi
teknolojiler Gizerinde yogunlagsmaktadir. Bu yenilikgi teknolojilerden biri olan ohmik isitma, kitlesel ve hizli bir isitma saglayarak etkin
bir mikrobiyal inaktivasyon saglamaktadir. Bu ¢alismanin amaci, ohmik ve konvansiyonel isitma islemlerinin farkli yag oranlarina
sahip sutlerde L. monocytogenes Uzerine etkilerini belirlemektir. Bu kapsamda; 200 ml’lik yagli (%3,1), yarim yagh (%1,5) ve yagsiz
(%0,14) UHT sitlere %0,5 oraninda L. monocytogenes 4b (ATCC 13932) susu inokule edildi. Ohmik isitma islemi, paslanmaz gelik
elektrotlar, K-tipi termocupl, datalogger ve 0-250 V, 10 amper, AC akim saglayan gii¢ kaynagi kullanilarak olusturulan laboratuvar
tipi pilot Unitede gergeklestirildi. Sisteme saglanan voltaj, akim ve sicaklik degisimleri saniyelik olarak kaydedildi. Ohmik isitma
isleminin geleneksel pastérizasyon islemiyle karsilastirilmasi amaciyla termostatik su banyosu igerisinde konvansiyonel isitma
islemi uygulandi. Patojen ilave edilmis sut 6rnekleri ohmik ve konvansiyonel isitma islemleriyle 62 °C’ye kadar isitildi, ardindan
baslangic (0), 2., 4. ve 6. dakikalarinda steril enjektor yardimiyla 6rnekler alinip yayma plak yontemiyle ekimler yapildi. Ohmik
Isitma isleminin 6. dk’sinda yarim yagli ve yagsiz stitlerde baslangig yiikiine gére ortalama 5,30 log kob/mL diizeyinde bir azalma
meydana geldi ve L. monocytogenes tamamen inaktive oldu (p<0.05). Yagh sitlerde ise baslangi¢ yikine goére 3,10 log kob/
mL dizeyinde bir azalma meydana geldi (p<0.05). Konvansiyonel isitma isleminde meydana gelen azalmanin yagh, yarim yagh
ve yagsiz sttlerde sirasiyla 0,21, 0,29 ve 0.39 log kob/mL diizeyinde oldugu gérildi (p<0.05). Sunulan bu ¢alismada, artan yag
oraninin sadece sitlin elektriksel iletkenligini azaltmakla kalmadigi, ayni zamanda L. monocytogenes’i termal hasardan korudugu
goruldu. Azalan elektriksel iletkenligin ohmik 1sitmanin termal verimliliginin de azalmasina yol acgtigi tespit edildi. Ohmik 1sitma
islemiyle patojen inaktivasyonunun saglanmasinda yag oraninin dnemli inhibitor etkilerinin olabilecegi sonucuna varildi.

Anahtar Kelimeler: Bakteriyel inaktivasyon, Listeria monocytogenes, Ohmik Isitma, Siit

*Bu ¢alisma birinci yazarin ylksek lisans tezinin bir bélimiinden olusturulmustur.
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DETERMINATION OF THE EFFECT OF MILK FAT ON THE INACTIVATION OF LISTERIA MONOCYTOGENES BY
OHMIC HEATING

Serap BOZKIR*, Hatice Ahu KAHRAMAN

Department of Food Hygiene and Technology, Faculty of Veterinary Medicine, Burdur Mehmet Akif Ersoy University, Burdur/
Turkiye
Corrseponding author e-posta: h.ahukahraman@gmail.com

ABSTRACT

Research in recent years has focused on innovative technologies provide pathogen inactivation without damaging the structural
properties of foods. Ohmic heating is one of the innovative technologies, providing an effective microbial inactivation with
massive and rapid heating. This study aims to determine the effects of ohmic and conventional heating processes on L.
monocytogenes in milk with different fat content. L. monocytogenes 4b (ATCC 13932) (0.05%) strain was inoculated into 200 mL
of whole (3.1%), semi-skimmed (1.5%) and skimmed (0.14%) UHT milk. Ohmic heating was carried out by a laboratory type ohmic
heater unit consisted of stainless steel electrodes, K-type thermocouple with data logger and power supply providing AC current,
0-250V, 10 A. Conventional heating process was carried out by placing the samples in a a thermostatic water bath. Inoculated
milk samples were heated up to 62 °C with ohmic and conventional heating processes, then samples were taken after each
treatment at the initial (0), 2nd, 4th and 6th minutes with sterile injectors. Bacterial populations of surviving microorganisms
were enumerated with spread plate method. Ohmic heating completely inactivated L. monocytogenes in 6 min and lead to
5.30 log kob/mL decrease in bacterial load in semi-skimmed and skim milk (p<0.05). However, there was only a 3.10 log kob/mL
decrease in whole milk at the same process time (p<0.05). Besides, conventional heating lead to a few reduction as 0.21, 0.29
and 0.39 log kob/mL in whole, semi- skimmed and skimmed milk, respectively (p<0.05). In this study, the increased fat content
lead to a decrease in the electrical conductivity and protected bacteria from thermal damage. Decreased electrical conductivity
of milk leads to reduce the thermal efficiency of ohmic heating. It was concluded that fat content may have important inhibitory
effects on pathogen inactivation in the ohmic heating process.

Keywords; Bacterial Inactivation, Listeria monocytogenes, Milk, Ohmic Heating

*This research was derived from the first author’s Master Thesis.
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9. VETERINER GIDA HiJYENi KONGRESI

SALMONELLA SPP., LISTERIA MONOCYTOGENES VE ESCHERICHIA COLi 0157:H7 PATOJENLERI iCiN
SINGLEPLEKS/MULTIPLEKS REAL-TIME PCR TANI KiTi GELISTIRILMESI

Mert SONMEZ, Ozge Ozgen ARUN

A&T Gida Kontrol Laboratuvari, istanbul/Tiirkiye
Sorumlu yazar e-posta: merts@atgidalab.com

OzET

Gida kaynakh hastaliklar 6nemli bir halk sagligi sorunu olmaya devam etmektedir. Salmonella spp., Listeria monocytogenes ve
E. coli O157:H7 gida kaynakh en énemli patojenler olarak kabul edilmektedir. Gida kaynakli patojenlerin tespiti i¢cin son yillarda
birgok hizh ve yiiksek verimli molekuler ydntem gelistirilmis olmasina ragmen, 6limcil olmayan sekilde yaralanmis, stres altinda
ve diislik sayidaki hicrelerin geri kazanilmasi ve zenginlestiriimesi vaz gegilmez bir asamadir. Bu sebeple analiz protokolleri
uzmaktadir. Ozellikle her mikroorganizmanin ayri ayri zenginlestime asamasinin gergeklestirilmesi ézellikle 5nemli bir is ytkidiir.
Gergeklestirilen bu calisma ile hem bu l¢ 6nemli patojenin Real-Time PCR temelli olarak singlepleks/multipleks tespitine
olanak veren bir PCR kiti gelistirilmis hem de Ug bakterinin ayni zenginlestirme sivisi icinde gelistiriime olanaklari arastiriimistir.
Gelisitirilen kitin kapsaml validasyonu “1SO 16140-3:2021 Microbiology of the food chain” metot validasyon rehberi referans
alinarak gergeklestirilmistir. Bunun igin, tespit limiti (LOD), asimetrik tespit Limiti (aLOD); dahillik (inclusivity) ve hariglik
(exclusivity) paraemterleri dlgilmustir. LOD igin rekabetci floranin yiksek oldugu gida gruplarina 18 cfu/25 g, 6 cfu/25 g ve 3
cfu/25 g dizeylerinde kirletmeler yapildi ve 24 saat inkiibasyon gerceklestirildi. Tespit yontemi yapay olarak kontamine edilmis
peynir, sucuk ve meyve suyuna uygulandi. Ug patojenin tiimii, Real-time PCR ile multipleks ve singlepleks olarak tespit edilebildi.
Tespit limiti 1-3 cfu/25 g olarak belirlendi. Calismalar sirasinda performansin karsilastiriimasi igin 6rnekler klasik kultiir metot
ile de parelel olarak analiz edildi. Ortak besiyerinde zenginlestirme yetenegi ve yliksek saptama etkinligi gz 6nline alindiginda
multipleks zenginlestirme ve Real-time PCR testi tek veya ¢oklu patojen tespiti gerektiren islenmis/islenmis gida 6rneklerinde
yuksek verimli taranmasi icin umut verici bir arag olarak tespit edildi. Daha da dnemlisi, rekabetgci floranin yiiksek oldugu gida
gruplarinda 6n zenginlestirmeden yapilan klasik ekimlere oranla Real-time PCR ile daha basarili sonuglarin elde edilebildigi
kanitland.

Anahtar kelimeler: Real Time PCR, Multipleks tespit, Gida Kaynakl Patojen, Gida Matrisleri
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DEVELOPMENT OF SINGLEPLEX/MULTIPLEX REAL-TIME PCR DIAGNOSTIC KIT FOR SALMONELLA SPP.,
LISTERIA MONOCYTOGENES AND ESCHERICHIA COLI O157:H7 PATHOGENS

Mert SONMEZ, Ozge Ozgen ARUN

A&T Gida Kontrol Laboratuvari, Istanbul/Tirkiye
Corresponding author e-mail: merts@atgidalab.com

ABSTRACT

Foodborne diseases continue to be an important public health problem. Salmonella spp., Listeria monocytogenes and E. coli
0157:H7 are considered to be the most important foodborne pathogens. Although many rapid and high-throughput molecular
methods have been developed in recent years for the detection of foodborne pathogens, recovery and enrichment of non-
fatally injured, stressed and low numbers of cells is an essential step. For this reason, analysis protocols are getting longer.
In particular, carrying out the enrichment step of each microorganism separately is a particularly important workload. With
this study, a PCR kit was developed that allows Real-Time PCR-based singleplex/multiplex detection of these three important
pathogens, and the possibilities of developing three bacteria in the same enrichment liquid were investigated. Comprehensive
validation of the developed kit was carried out with reference to the “ISO 16140-3:2021 Microbiology of the food chain” method
validation guide. For this, limit of detection (LOD), Limit of asymmetric detection (aLOD); Inclusivity and exclusivity parameters
were measured. Contaminations at the levels of 18 cfu/25 g, 6 cfu/25 g and 3 cfu/25 g were applied to the food groups with
high competitive flora for LOD and incubation was carried out for 24 hours. The detection method was applied to artificially
contaminated cheese, sausage and fruit juice. All three pathogens could be detected in multiplex and singleplex by Real-time
PCR. The detection limit was determined as 1-3 cfu/25 g. In order to compare the performance during the studies, the samples
were also analyzed in parallel with the classical culture method. Given its enrichment ability and high detection efficiency in
common media, multiplex enrichment and Real-time PCR assay have been identified as a promising tool for high-throughput
screening of processed/processed food samples requiring single or multiple pathogen detection. More importantly, it has been
proven that more successful results can be obtained with Real-time PCR compared to conventional cultivations made with pre-
enrichment in food groups with high competitive flora.

Keywords: Real Time PCR, Multiplex detection, Foodborne Pathogen, Food Matrices
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9. VETERINER GIDA HiJYENi KONGRESI

ONLINE SiPARIS EDILEN TAZE ETLERIN BAZI FiziKO-KIMYASAL VE MiKROBIYOLOJiK KALITELERININ
INCELENMESI

Tahir YILMAZ', Egemen GURDEMIR?, Ayse NiZAMLIOGLU?, Yasin AKKEMIiK3
Ahmet GUNER’

1Selcuk Universitesi Veteriner Fakiiltesi Besin Hijyeni ve Teknolojisi Anabilim Dali, Konya /Tiirkiye
2Selguk Universitesi Cumra Meslek Yiiksekokulu Gida isleme Bélimd, Konya/ Tiirkiye
3Selguk Universitesi Karapinar Aydoganlar Meslek Yiiksekokulu Gida isleme B&liimii, Konya/ Tiirkiye

Sorumlu yazar e-posta: tahiryilmaz@selcuk.edu.tr

OZET

Son yillarda birgok tiketici, hizli ve kolay alisveris imkani sagladigindan, web sitelerinden yiyecek satin almayi tercih etmektedir.
Online satilan taze etlerin soguk zincirde tasinmasi, son nokta sicakligi, nakliye siresi, paketleme sekli vb olduk¢ca 6nemlidir.
Ancak online taze et satislarinin hizli gelisimine ragmen, taze etlerin online satilmasi konusunda kanun ve denetimlerin nispeten
zayif oldugu bildirilmistir. Arastirma online satilan taze etlerin bazi kalite niteliklerini belirleyerek, online taze et satisina ve bu
alanda alinmasi gereken dnlemlere dikkat cekmek amaciyla yapildi. Market zincirleri bulunan ve online taze et satisi yapan 4
farkli firmadan parga et, kusbasi et ve kiyma numuneleri hem online olarak hem de tiiketicinin et satin almasinda gercgeklestirdigi
rutin sartlara uygun bir sekilde temin edildi. Numunelerin pH degerleri, dijital bir pH metre ile sicaklik degerleri infrared sensorle
calisan batirma tipinde bir termometre kullanilarak tespit edildi. Numunelerin renk degerleri Chromameter renk 6l¢lim cihazi
ile L*, a* ve b* renk degerleri dl¢lilerek belirlendi. Toplam canli mikroorganizma sayisi Plate Count Agar besi yerinde, koliform
bakteri sayisi Violet Red Bile Agar besi yerinde, Staphylococcus aureus sayisi Egg Yolk Tellurite Emulsion ilave edilmis Baird Parker
Agar besi yerinde klasik kaltar teknikleri kullanilarak belirlendi. Arastirmada online satin alinan parga et, kusbasi et ve kiymalarin
ortalama pH degerleri sirasiyla 5.62, 5.64 ve 5.81, musteri olarak satin alinanlarin ortalama pH degerleri sirasiyla 5.62, 5.70 ve
5.84 olarak tespit edildi. Dort farkh firmadan online olarak satin alinan parga etlerin pH degerlerinde ortaya c¢ikan farkhliklar
istatistiksel olarak énemli (p<0.05) bulundu. Online ve misteri olarak temin edilen parca et ve kusbasi etlerin pH degerleri
bakimindan ortaya ¢ikan farkliliklar t testi sonuglarina gore istatistiksel olarak 6nemli (p<0,05) bulundu. Online satin alinan parga
et, kusbasi et ve kiymalarin ortalama sicaklik degerleri sirasiyla 11.35, 11.26 ve 12.07, misteri olarak satin alinanlarin ortalama
sicakhk degerleri sirasiyla 11.1, 11.7 ve 12.7 olarak tespit edildi. Dort farkli firmadan online olarak temin edilen parga et ve kusbasi
etlerin sicaklik degerlerinde istatistiksel olarak 6nemli farklilklar (p<0.05) bulundu. Online satin alinan parca et, kusbasi et ve
kiymalarin L degerleri sirasiyla 38.22, 3713 ve 43.55, a degerleri sirasiyla 20.25, 21.51, 21.73, b degerleri sirasiyla 13.44, 15.44,
16.50, misteri olarak satin alinanlarin ortalama L degerleri sirasiyla 41.8, 39.2, 43.3, a degerleri sirasiyla 21.7, 21.0, 23.6, b degerleri
sirasiyla 14.3, 13.6, 17.8 olarak tespit edildi. Online satin alinan parca et, kusbasi et ve kiymalarin toplam canli mikroorganizma
sayisi siraslyla 5.69, 6.34, 7.01 log10 kob/g, Staphylococcus aureus sayisi sirasiyla 4.58, 4.67, 5.12 log10 kob/g, koliform bakterisi
sayisi siraslyla 4.65, 5.01, 5.51 log10 kob/g, musteri olarak satin alinanlarin ortalama toplam canl mikroorganizma sayisi sirasiyla
5.09, 5.68, 6.36 log10 kob/g, S. aureus sayisi sirasiyla 4.24, 4.46, 5.35 log10 kob/g, koliform bakterisi sayisi sirasiyla 4.49, 5.07, 5.64
log10 kob/g olarak tespit edildi. Dort farkl firmadan online elde edilen kusbasi etlerin toplam canli mikroorganizma sayisinda,
kiymalarin S. aureus sayisinda misteri olarak elde edilen parga etlerin toplam canl mikroorganizma ve koliform bakteri sayisinda,
kusbasi etlerin S. aureus sayisinda istatistiksel olarak dnemli farkliliklar (p<0.05) belirlendi. Online ve misteri olarak temin edilen
kusbasi etlerin S. aureus sayisinda, kiyma numunelerinin toplam canli mikroorganizma sayisinda ortaya cikan farkliliklar t testi
sonuglarina gore istatistiksel olarak 6nemli (p>0,05) bulundu. Tuketici talebindeki hizli degisimler ve gelecegin tiiketicisinin gida
tiketimindeki egilimleri karsisinda son yilarda ortaya gikan internet lzerinden et satisi, tliketiciler icin hizli ve kolay alisveris
imkani dogurmustur. Ancak online satilan etlerin kalitelerinin ortaya konulmasi ve mevzuatla kontrol altina alinmasi, konunun
bltin paydaslari bakimindan bliylik 6nem arz etmektedir.

Anahtar Kelimeler : Denetim, Kalite, Online Et
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INVESTIGATION OF SOME PHYSIO-CHEMICAL AND MICROBIOLOGICAL QUALITY OF FRESH MEAT
ORDERED ONLINE

Tahir YILMAZ', Egemen GURDEMIR', Ayse NIZAMLIOGLU?, Yasin AKKEMIK?
Ahmet GUNER'

1Selcuk University, Veterinary Faculty, Food Hygiene and Technology Department, Konya/Turkiye
2 Selguk University, Cumra Vocational School, Department of Food Processing, Konya/Tirkiye
3Selcuk University, Karapinar Aydoganlar Vocational School, Department of Food Processing, Konya/Turkiye

Corresponding author e-mail: tahiryilmaz@selcuk.edu.tr

ABSTRACT

In recent years, many consumers prefer to buy food from websites as it provides quick and easy shopping opportunities. The
transportation of fresh meat sold online in the cold chain, the end point temperature, the shipping time, the way of packaging,
etc. are very important. However, despite the rapid development of online fresh meat sales, it has been reported that laws and
controls on the online sale of fresh meat are relatively weak. The research was carried out in order to draw attention to online
fresh meat sales and the precautions to be taken in this area by determining some quality characteristics of fresh meat sold
online. Pieces of meat, cubed meat and minced meat samples were obtained from 4 different companies that have grocery
chains and sell fresh meat online, both online and in accordance with the routine requirements of the consumer in purchasing
meat. The pH values of the samples were determined using a digital pH meter and the temperature values were determined
using an infrared sensor-operated immersion thermometer. The color values of the samples were determined by measuring the
L*, a* and b* color values with a Chromameter color measuring device. Total number of viable microorganisms was determined
in Plate Count Agar medium, coliform bacteria number in Violet Red Bile Agar medium, Staphylococcus aureus number in Baird
Parker Agar medium supplemented with Egg Yolk Tellurite Emulsion using classical culture techniques. In the research, the
average pH values of pieces of meat, cubed meat and ground meat purchased online were 5.62, 5.64 and 5.81, respectively, and
the average pH values of those purchased as customers were 5.62, 5.70 and 5.84, respectively. Differences in pH values of pieces
of meat purchased online from four different companies were found to be statistically significant (p<0.05). Differences in pH
values of pieces of meat and cubed meats obtained online and as customers were found to be statistically significant (p<0.05)
according to the results of the t test. The average temperature values of pieces of meat, cubed meat and minced meat purchased
online were 11.35, 11.26 and 12.07, respectively, and the average temperature values of those purchased as customers were 11.1,
11.7 and 12.7, respectively. Statistically significant differences (p<0.05) were found in the temperature values of pieces of meat
and cubed meats obtained online from four different companies. The L values of pieces of meat, cubed meat and minced meat
purchased online were 38.22, 3713, 43.55, a values of 20.25, 21.51, 21.73, respectively, b values of 13.44, 15.44, 16.50, respectively,
and the average L values of those purchased as customers were 41.8, 39.2, 43.3, a values were 21.7, 21.0, 23.6, and b values were
14.3, 13.6, 17.8, respectively. Total viable microorganism counts of pieces of meat, cubed meat and minced meat purchased
online were determined as 5.69, 6.34, 7.0110g10 cfu/g, Staphylococcus aureus count 4.58, 4.67, 5.12 log10 cfu/g, coliform bacteria
count 4.65, 5.01, 5.51 log10 cfu/g, respectively, mean total viable microorganism counts of those purchased as customers were
determined as 5.09, 5.68 and 6.36 log10 cfu/g, respectively, S. aureus counts 4.24, 4.46 and 5.35 log10 cfu/g, coliform bacteria
counts 4.49, 5.07 and 5.64 log10/g, respectively detected in cfu/g. Statistically significant differences were determined (p<0.05)
in the total number of live microorganisms in the cubed meats obtained online from four different companies, in the number
of S. aureus in the minced meat, in the total number of live microorganisms and coliform bacteria in the piece meat and in the
number of S. aureus in the cubed meats obtained as a customer. The differences in the number of S. aureus of cubed meats and
the total number of live microorganisms in minced meat samples obtained online and as customers, were found to be statistically
significant (p>0.05) according to the results of the t test. In the face of rapid changes in consumer demand and the trends in food
consumption of future consumers, meat sales over the internet, which have emerged in recent years, have created a fast and
easy shopping opportunity for consumers. However, revealing the quality of meat sold online and taking it under control with
legislation is of great importance for all stakeholders.

Keywords: Online meat, Quality, Legislation
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9. VETERINER GIDA HiJYENi KONGRESI

TAVUK YUMURTALARININ ENTEROCYTOZOON BIiENEUSI, GIARDIA INTESTINALIS, CRYPTOSPORIDIUM SP.
VE TOXOPLASMA GONDIi iLE KONTAMINASYONUNUN YENIi GELISTIRILEN MULTIPLEKS NESTED PCR iLE
ARASTIRILMASI: HALK SAGLIGI ENDISESi*

Yeliz YILDIRIM', Abdullah INCi?, Zafer GONULALAN', Onder DUZLU?, Nurhan ERTAS ONMAZ3, Kiirsat
KOSKEROGLU', Gamze YETiISMiS?, Mukaddes BAREL', Sadullah USLUG?, Harun HIZLISOY3, Alparslan
YILDIRIM?

1Erciyes Universitesi Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi ABD, Kayseri/Tirkiye
2Erciyes Universitesi Veteriner Fakiiltesi, Veteriner Halk Sagligi ABD, Kayseri/Tirkiye
3Erciyes Universitesi Veteriner Fakiiltesi, Parazitoloji ABD, Kayseri/Tirkiye

Sorumlu yazar e-posta: yyildirim@erciyes.edu.tr

OzZET

Bu calisma, Kayseri ve gevresinde tiketime sunulan tavuk yumurtalarinda, 6nemli zoonotik patojenler olan Enterocytozoon
bieneusi, Giardia intestinalis, Cryptosporidium sp. ve Toxoplasma gondii kontaminasyonlarinin halk saghgi agisindan risk
potansiyelinin belirlenebilmesi icin planlanmistir. Calismada ilgili patojenlerin es zamanl tanisina yonelik miltipleks Nested PCR
tabanli yeni bir teshis yonteminin gelistirilmesi ve ilgili ajanlarin dagilimlarinin belirlenmesi amaglanmistir. Calisma kapsaminda
E. bieneusi, G. intestinalis, Cryptosporidium sp. ve T. gondii icin sirasiyla ITS, Beta giardin, COWP ve hypothetical protein gen
bolgeleri sekanslari Uzerinde in-silico analizler gergeklestirilerek farkli bant profilleri sergileyen spesifik ve optimum o&zellikte
primerler dizayn edilmistir. Primerlerin spesifikligi ve etkinligi laboratuvarda bulunan referans izolatlarla konfirme edilmistir.
Calisma kapsaminda halk pazari, kiiguk isletmeler ve biiylik marketlerde satilan ve organik olarak nitelenen toplam 120 yumurta
incelenmistir. Yumurta kabugunun dis ylzeyinden steril pamuklu swaplarla PBS igerisine siirtintller alinmis ve optimize edilen
protokolle genomik DNA izolasyonlari saglanmistir. Elde edilen gDNA’lar multipleks nested PCR platformunda islenmis ve
sonuglar kaydedilmistir. Multipleks nested PCR’In referans izolatlar lizerinde yapilan denemelerinde her patojen igin spesifik
olarak hedef biiytklikte amplikonlarin olustugu belirlenmistir. Cesitli isletmelerden arastirmaya dahil edilen 120 yumurtanin
toplam 40’inin (%33,3) en az bir etkenle kontamine oldugu belirlenmistir. Pozitif 6rneklerin 25’i G. intestinalis, 18’i E. bieneusi,
14’G Cryptosporidium sp. ve 11'i de T. gondii ile kontamine bulunmustur. Miks kontaminasyonlarin orani ise %80,0 (32 ornek)
olarak tespit edilmistir. Sonug olarak galisma ile 6nemli bir gida kaynagi olan ve gesitli platformlarda halk tiiketimine sunulan
yumurtalarin ilgili patojenler agisindan risk olusturdugu, ayni zamanda ilgili patojenlerin spor, kist ve ookist formlarinin yiksek
direnglilikleri de gbz 6nline alindiginda temas yollu bulasma dinamikleri noktasinda 6nemli halk sagligi problemi olusturabilecekleri
gorilmektedir.

Anahtar Kelimeler: Cryptosporidium sp., Enterocytozoon bieneusi, Giardia intestinalis., Halk saghgi, Toxoplasma gondii, Tavuk
yumurtasli, Multipleks PCR, Molekiiler karakterizasyon

*Bu ¢alisma Erciyes Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan TCD-2021-10924 kodlu ¢ok disiplinli
arastirma projesi olarak desteklenmistir.
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INVESTIGATION OF CHICKEN EGG CONTAMINATIONS WITH ENTEROCYTOZOON BIENEUSI, GIARDIA
INTESTINALIS, CRYPTOSPORIDIUM SP. AND TOXOPLASMA GONDII USING NEWLY DEVELOPED
MULTIPLEX NESTED PCR: PUBLIC HEALTH CONCERN*

Yeliz YILDIRIM', Abdullah iNCi?, Zafer GONULALAN', Onder DUZLU? Nurhan ERTAS ONMAZ3, Kiirsat
KOSKEROGLU', Gamze YETiSMIi$?, Mukaddes BAREL', Sadullah USLUGZ2, Harun HIZLISOY?, Alparslan
YILDIRIM?

1Erciyes University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Kayseri/Tirkiye
2 Erciyes University, Faculty of Veterinary Medicine, Department of Public Health, Kayseri/Ttirkiye

3 Erciyes University, Faculty of Veterinary Medicine, Department of Parasitology, Kayseri/Tirkiye

Corresponding author e-mail: yyildirim@erciyes.edu.tr

ABSTRACT

This study was planned to determine the public health risk potential of the important zoonotic pathogens Enterocytozoon
bieneusi, Giardia intestinalis, Cryptosporidium sp. and Toxoplasma gondii contaminations in eggs offered for consumption
in Kayseri and its surroundings. Development of a new multiplex Nested PCR-based diagnostic method for the simultaneous
diagnosis of related pathogens was aimed in this study. Within the scope of the study, specific and optimum primers exhibiting
different band profiles were designed by in-silico analyzes on the sequences of ITS, Beta giardin, COWP and hypothetical protein
gene regions, for E. bieneusi, G. intestinalis, Cryptosporidium sp. and T. gondii respectively. The specificity and efficacy of the
primers have been confirmed with reference isolates found in the laboratory. A total of 120 egg samples (including namely
organic ones) sold in retail points, public bazaars and markets were examined. Swab samples from the outer surface of the egg
shell were taken into PBS and genomic DNA isolation was achieved with the optimized protocol. The obtained gDNA’s were
processed on the multiplex nested PCR platform and the results were recorded. Multiplex nested PCR trials on reference isolates
showed that amplicons of target size were formed specifically for each pathogen. It was determined that a total of 40 (33.3%) of
120 eggs included in the study from various enterprises were contaminated with at least one agent. Of the positive samples, 25
were G. intestinalis, 18 were E. bieneusi, 14 were Cryptosporidium sp. and 11 were found to be contaminated with T. gondii. The
rate of mixed contaminations was determined as 80.0% (32 samples). As a result, it is seen that eggs, which are an important
food source and offered for public consumption on various platforms, pose a risk for related pathogens, and at the same time,
considering the high resistance of spore, cyst and oocyst forms of related agents, they can create an important public health
problem in terms of contact transmission dynamics.

Keywords: Chicken egg, Cryptosporidium sp., Enterocytozoon bieneusi, Giardia intestinalis, Multipleks PCR, Molecular
characterization, Public health, Toxoplasma gondii

*This study was supported by Erciyes University Scientific Research Projects Coordination Unit as a multi-disiplinary research
project with the code TCD-2021-10924.
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9. VETERINER GIDA HiJYENi KONGRESI

YOGURDUN DEMIR iLE ZENGINLESTIRiLMESi

Fatma Seda ORMANCI, Belgin SARIMEHMETOGLU, Giizin iPLIKCIOGLU
Bahar ONARAN, Gorkem CENGIZ, Evren OZDEMIR KOCABAS

Ankara Universitesi Veteriner Fakiiltesi Gida Hijyeni ve Teknolojisi Anabilim Dali, Ankara / Tiirkiye
Sorumlu yazar e-posta: sedaormanc@yahoo.com

OZET

Diinya genelinde ve lilkemizde demir (Fe) eksikligi ve anemi dnemli bir halk saghgi sorunudur. Diinyada ve tlkemizde Fe eksikligi
ile ilgili olarak ortaya konulan saglik sorunlarinin ¢6ziimine destek saglamak amaci ile projede diyetle Fe alimini arttirmaya
yonelik olarak fonksiyonel st Grinleri gelistirilmesi denenmis, son Uriinde kalitenin saglanmasi i¢in, hammaddenin ozellikleri
Gzerinde de durulmustur. Bu projede, Ulkemizde 6zellikle ¢ocuklarda demir eksikligi ile ilgili saglik sorunlarinin varligindan
yola gikilarak, cocuklarin rahatlikla tiiketebilecegi yogurtta, son yillarda tim diinyada gidada kalitenin arttirilmasi ve saglga
iliskin faydalari nedeni ile siklikla kullanilan zenginlestirme yontemi kullanilmistir. Bu sekilde hem halk saghigi agisindan énemli
fonksiyonel Giriinlerin piyasaya sunulmasi, hem de Ankara Universitesi Veteriner Fakiiltesi Ciftligi’'nde elde edilen siit ile katma
deger saglanmasi hedeflenmistir. Proje ile hali hazirda Ankara Universitesi Veteriner Fakiiltesi Ciftligi'nde bulunan siit isletmesi
aktif hale getirilmis, Siit Hijyeni ve Teknolojisi Dersi’'nin 6grenci uygulamalarinda ve intérn egitim programi uygulamalarinda
ogrencilerin, “Ciftlikten Sofraya Gida Glvenligi” konseptine uygun sekilde saglikh ve kaliteli ¢ig sit elde edilmesinde ve bunun
Urline donistirilmesinde tim prosesi takip etmeleri saglanmistir. Bu amagla Fe ile zenginlestirilmis yogurt Giretiminde, calisma
plani icerisinde yer alan 4 farkli gruptan 5’er 6rnek olmak Uzere toplam 20 adet, 1’er kg’lik ambalajda Fe ile zenginlestirilmis
yogurt materyal olarak alinmistir. Fe ile zenginlestirilmis yogurt 6rneklerinde kimyasal, mikrobiyolojik ve organoleptik analizler
yapilmistir.

Anahtar Kelimeler: Demirle zenginlestirme, Demir eksikligi, Yogurt
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FORTIFICATION OF YOGURT WITH IRON

Fatma Seda ORMANCI, Belgin SARIMEHMETOGLU, Giizin iPLIKCIOGLU
Bahar ONARAN, Gérkem CENGIZz, Evren OZDEMIR KOCABAS

Ankara University, Faculty of Veterinary Medicine, Department of Food and Technology, Ankara / Turkiye
Corresponding author e-mail: sedaormanc@yahoo.com

ABSTRACT

Iron deficiency and anaemia are important public health problems in worldwide and in Tirkiye. In this context, in order to
support solutions to health problems related to iron deficiency, developing functional dairy products has been tasted in this
project for increasing dietary Fe intake. Especially, special qualification of raw materials to ensure quality in the product has
been emphasis. Based on the health problems related to iron deficiency in Turkiye, especially in children, this project targets to
produce yogurt, enriched with Fe by using fortification method that children can easily consume. Hence, it has been aimed both
to put on market functional products which are important for health public and to provide added value through milk produced by
the Ankara University Veterinary Faculty Farm. Thus, the existing dairy factory which is within the scope of the Ankara University
Veterinary Faculty Farm has been re-activated for this project. Furthermore, intern training programs and practice lessons of the
Milk Hygiene and Technology Course in the students, it has been ensured that students follow all processes for obtaining healthy
and high-quality raw milk and its transformation to a product, which is in accordance with concept of “From Farm-to-Table
Food Safety”. Accordingly, the project was to produce yogurt enriched by Fe. In this frame, 4 different test groups have been
generated. 5 samples from each group have been collected and have been put in separate one-kilogram package. Therefore,
20 packages which consist of yogurt enriched by Fe, have been used as material within the scope of the work plan. Chemical,
microbiological and organoleptic analyses have been done in the samples of yogurt enriched by Fe.

Keywords: Fortification iron, Iron deficiency, Yogurt
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9. VETERINER GIDA HiJYENi KONGRESI ‘

KAYSERI VE CIVARINDA SATISA SUNULAN CESIiTLi GIDA VE SU KAYNAKLARINDA ARCOBACTER VE
CAMPYLOBACTER TURLERININ PREVALANSI KARAKTERIZASYONU VE ANTIBiYOTiK DUYARLILIKLARI*

Mukaddes BAREL, Yeliz YILDIRIM

Erciyes Universitesi Veteriner Fakiiltesi, Veteriner Halk Sagligi Anabilim Dali, Kayseri/Tiirkiye
Sorumlu yazar e-posta: mukaddesbarel@erciyes.edu.tr

OZET

Bu calismada, Kayseri ve civarinda satisa sunulan gesitli gida ve su kaynaklarinda Arcobacter ve Campylobacter tlrlerinin prevalans
ve antibiyotik duyarliliklarinin belirlenmesi amaglanmistir. Bu amacla, 50’sersu, balik ve midye 6rnegi olmak lzere toplam 150
ornek materyal olarak kullanilmis ve toplanan 6rneklerden Campylobacter ve Arcobacterspp. izolasyonu ve identifikasyonu
yapilmistir. Stipheli izolatlara fenotipik (Gram boyama, oksidaz testi, katalaz testi ve faz-kontrast mikroskobunda hareket testi)
ve molekiiler testler (multipleks polimeraz zincir reaksiyonu, mPCR) yapilmistir. izolatlarin antibiyotiklere duyarhliklari disk
difiizyon ydntemiyle, viriilens ve antibiyotik direnclilik genleri ise PCR ile arastiriimistir. izolatlarin klonal yakinliklarini belirlemek
icin Enterobacterial Repetitive Intergenic Consensus Polymerase Chain Reaction (ERIC-PCR) kullanilmistir. Elde edilen38 stpheli
Arcobacter spp.izolatindan 33’0 (%22) fenotipik identifikasyon testleri sonucu Arcobacter spp. pozitif olarak belirlenmistir. Bunlarin
18 i A. cryaerophilus,13’U A. butzleri ve 2’si A. lacus yoninden pozitif bulunmustur. Disk difuzyon testine gore izolatlarin en yiksek
direnc sergiledikleri antibiyotikler Enrofloksasin (%45) ve Eritromisin (%21) olarak belirlenmistir. izolatlarda, incelenen viriilans
genlerinden mVin (%51, 17/33,), ingA (%3, 1/33), hecA (%3, 1/33), pldA (%21, 7/33), tlyA (%24, 8/33)pozitif olarak bulunmustur.
Ayrica, 1 (%3), 7 (%21) ve 6 (%18) izolatin sirasiyla mVin/ingA, pldA/tlyA ve mVin/pldA/tlyA genleri olmak Uzere birden fazla
virlilens geni icerdigi tespit edilmistir. Antibiyotik direnclilik genlerinden tetO, tetW ve BlaOXA-61, izolatlarin tamaminda pozitif
bulunurken, hicbir izolatta ERY2074, ERY2075, GZgyrA, cmeB, tespit edilememistir. ERIC-PCR sonucuna gore izolatlar 6nemli
oranda heterojenite gdstermistir. Patojen olarak bilinen Arcobacter spp. kontaminasyonu agisindan gelisen halk saghgi risklerinin
belirlenmesi ve gereken dnlemlerin alinmasi igin etkenin virilens 6zelliklerinin strekli takip edilmesi, glincel antibiyotiklere karsi
direng profillerinin ortaya konmasi etmektedir.

Anahtar Kelimeler: Antibiyotik direng genleri, Arcobacter spp., Balik, Midye, Su

*Bu calisma, Erciyes Universitesi Bilimsel Arastirmalar Birimi (ERU BAP) tarafindan TDK- 2019-9654 desteklenen Doktora tez
projesinden tlretilmistir.

72



4-7 KASIM 2021 ANTALYA

PREVALENCE CHARACTERIZATION AND ANTIBIOTIC SENSITIVITY OF ARCOBACTER AND
CAMPYLOBACTER SPECIES IN VARIOUS FOOD AND WATER SOURCES OFFERED FOR SALE IN KAYSERi AND
ITS SURROUNDINGS*

Mukaddes BAREL, Yeliz YILDIRIM

Erciyes University Faculty of Veterinary Medicine, Department of Veterinary Public Health, Kayseri/Turkiye
Corresponding author e-mail: mukaddesbarel@erciyes.edu.tr

ABCTRACT

In this study, it was aimed to determine the prevalence and antibiotic susceptibility of Arcobacter and Campylobacter species in
various food and water sources sold in Kayseri and its surroundings. For this purpose, a total of 150 samples, 50 each of which
were water, fish and mussel samples, were used as material and Campylobacter and Arcobacter spp. isolation and identification
was done. Phenotypic (Gram staining, oxidase test, catalase test and motion test under phase-contrast microscopy) and molecular
tests (multiplexpolymerase chain reaction, mPCR) were performed on suspicious isolates. Antibiotic susceptibility of isolates was
investigated by disc diffusion method, and virulence and antibiotic resistance genes were investigated by PCR. Enterobacterial
Repetitive Intergenic Consensus Polymerase Chain Reaction (ERIC-PCR) was used to determine the clonal affinities of the isolates.
thirty eight suspected Arcobacter spp. As a result of phenotypic identification tests, 33 (22%) isolates were found to be Arcobacter
spp. determined as positive. Eighteen of them were positive for A. cryaerophilus, 13 for A. butzleri and 2 for A. lacus. Enrofloxacin
(45%) and Erythromycin (21%) were determined as the antibiotics to which the isolates showed the highest resistance according
to the disc diffusion test. Among the virulence genes examined in isolates, mVin (51%, 17/33%), ingA (3%, 1/33), hecA (3%, 1/33),
pldA (21%, 7/33), tlyA (24%) , 8/33) was found to be positive. In addition, 1(3%), 7 (21%) and 6 (18%) isolates were found to contain
more than one virulence gene, mVin/ingA, pldA/tlyA and mVin/pldA/tlyA genes, respectively. While the antibiotic resistance
genes tetO, tetW and BlaOXA-61 were positive in all isolates, ERY2074, ERY2075, GZgyrA, cmeB could not be detected in any
isolate. According to the ERIC-PCR result, the isolates showed significant heterogeneity. Known as the pathogen, Arcobacter spp.
Continuous monitoring of the virulence characteristics of the agent in order to determine the public health risks developing in
terms of contamination and to take the necessary measures, and to reveal the resistance profiles against current antibiotics.

Keywords: Antibiotic resistance genes, Arcobacter spp., Fish, Mussel, Water

*This study is derived from the PhD thesis Project supported by the Erciyes University Scientific Research Unit (ERU BAP) TDK-
2019-9654.
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GiG KOFTE NASIL BiR DUNYA MARKASI HALINE GETIRILEBILIR?

Nadide Gizem TARAKG!', Kadir GONEN?, Emek DUMEN?

1listanbul Medipol Universitesi Saglik Bilimleri Yiiksekokulu Beslenme ve Diyetetik B6liimdi, istanbul / Turkiye
2istanbul Universitesi-Cerrahpasa Veteriner Fakiiltesi Besin Hijyeni ve Teknolojisi Anabilim Dali, istanbul / Tiirkiye
Sorumlu yazar e-posta: ngtarakci@medipol.edu.tr

OzET

Bu arastirmada halkimizin gogunlugunun severek tukettigi ve llkemize 6zgu 6zel bir lezzet olan ¢ig kéftenin, Glkemizde yogun
olarak uretildigi ve tiketildigi illerden istatistik agidan analiz edilebilir sayilarda 6rnekleri toplanarak, tlkemizdeki ¢ig kofte
profilinin, mikrobiyolojik ve parazitolojik parametreler agisindan ortaya konmasi hedeflenmistir. Bu amagla, ¢ig kofte tGretim ve
tiketiminin yogun oldugu 10 ayri ilden toplam 3,000 adet ¢ig kofte ve ¢ig kofte ile birlikte servis edilen yesil yaprakh sebze
ornekleri toplanilarak 9 adet parametre agisindan (toplam mezofilik aerobik bakteri, toplam koliform grubu bakteri, Listeria
monocytogenes, Escherischia coli, Bacillus cereus, Staphylococcus aureus, Clostridium perfringens, Salmonella spp., parazit
yumurtalari/protozoa kistleri ve trofoziodler) analiz edilmistir. Elde edilen sonuglara gore, her ilde farkli mikrobiyolojik ve
parazitolojik parametrelerin varliginin degisik diizeylerde oldugu, bazi 6rneklerin farkl parametreler agisindan tiketici saghgini
ciddi derecede riske ettigi saptanmistir. Yani sira, ¢ig kofte ve ¢ig kofte ile birlikte servis edilen yesil yaprakl sebzeler arasindaki
iliski analizinde; patojen varliklarin degisik diizeylerde oldugu ve Urlinlerden herhangi birindeki etken varli§inin bazi parametreler
acisindan digerini birincil dereceden etkiledigi bulunmustur. Personelin s6z konusu bulagsmada énemli bir capraz kontaminasyon
araci oldugu, mevsimsellik faktériiniin bazi parametreler lizerinde belirleyici oldugu saptanmistir. Sonug olarak ¢ig kofte ve ¢ig
kofte ile birlikte servis edilen yesil yaprakh sebzelere; uygun Uretim, muhafaza ve satis standartlarinin olusturulmasinin hem
tiiketici sagligi hem tlkemizin bu dnemli lezzetinin uluslararasi pazarlara agilmasi agisindan gerekli oldugu sonucuna varilmistir.

Anahtar Kelimeler: Cig kofte, Mikrobiyolojik analizler, Parazitolojik parametreler, Tiirkiye,Yesil yaprakl salata sebzeler
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HOW CAN RAW MEATBALL (CiG KOFTE) BECOME A BRAND WORLDWIDE?

Nadide Gizem TARAKCI', Kadir GONEN?, Emek DUMEN?

1Istanbul Medipol University, School of Health Sciences, Department of Nutrition and Dietetics, Istanbul / Turkiye
2lIstanbul University-Cerrahpasa, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Istanbul / Tirkiye
Corresponding author e-mail: ngtarakci@medipol.edu.tr

ABSTRACT

This study was aimed to expose the microbiological-parasitological profile of “raw meatball (cig kofte)” which is a traditional food
of our country. For this purpose, total of 3.000 raw meatball (cig kofte) and the greens served with raw meatball (cig kofte) were
collected from 10 cities and the samples were analyzed for 9 different parameters (total mesophilic aerobic bacteria, total coliform
group bacteria, Listeria monocytogenes, Escherischia coli, Bacillus cereus, Staphylococcus aureus, Clostridium perfringens,
Salmonella spp., parasite eggs/protozoa cysts, and trophosoids). According to the results, it was exposed that the samples were
contaminated with different microbiological/parasitological parameters at different levels and also it was determined that some
samples were very risky for consumers’ health. Besides, the correlations among raw meatball (cig kofte) and greens samples for
the analyzed parameters were investigated and positive correlations were determined. The results showed that the presence of a
microbiological/parasitological parameter in raw meatball (cig kofte) or greens induced to contamination of the same parameter
to the other product primarly via staff who works in production processes. The seasonality factor was determinant on some
parameters. As a result, it was concluded that to generate a production standard for raw meatball (cig kofte) and to involve the
aforementioned standard with effective contamination variables as greens that are served with raw meatball (cig kéfte) and staff
are necessary for both protecting consumers’ health and introducing raw meatball (cig kofte) to international markets.

Keywords: Green leafy vegetables, Microbiological analysis, Parasitological parameters, Raw meatballs, Tlrkiye
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9. VETERINER GIDA HiJYENi KONGRESI ‘

GELISTIRILEN FONKSIYONEL WHEY iCECEGININ BAZI SAGLIK ETKILERINiIN DENEY HAYVANLARINDA
GOSTERILMESI

Zeki EROL', Mustafa OZGUR?, Ahmet H. DINCOGLU?, Jerina RUGII', Elif Biisra OZGUR’
Ziihal CALISKAN'

1Burdur Mehmet Akif Ersoy Universitesi Saglik Bilimleri Enstitlisii, Gida Hijyeni ve Teknolojisi Anabilim Dali, Burdur/Tiirkiye
2Burdur Mehmet Akif Ersoy Universitesi Saghk Bilimleri Fakiiltesi, Beslenme ve Diyetetik Bliimii, Burdur/Tiirkiye
Sorumlu yazar e-posta: zekierol@mehmetakif.edu.tr

OzET

Fonksiyonel gidalar geleneksel beslenmede 6ngériilmeyen mekanizmalar yoluyla sagligi gelistirme potansiyeline sahip olan
prebiyotik, probiyotik, polifenoller ve karotenoidler gibi faydali bilesikleri iceren gidalardir. Bu ¢alismada, gelistirilen D-alluloz
ve beta-glukan ilaveli probiyotikli fonksiyonel peynir alti suyu iceceginin deney hayvanlarinda bazi biyokimyasal parametrelere
olan etkilerinin gdsterilmesi amaglanmistir. Burdur Mehmet Akif Ersoy Universitesi Yerel Etik Kurulu onayi ile Deney Hayvanlari
Uretimi ve Deneysel Arastirma Merkezi laboratuvarindan 50 erkek Wistar Albino Rat (6-8 haftalik-200-250 g) satin alinmistir.
Hayvanlar uyum saglamasi igin bir hafta énceden sadece B. animalis alan (WK), B. animalis + D-alluloz alan (WA), B. animalis +
B-glukan alan (WG), B. animalis + D-alluloz+B-glukan alan grup (WAG) ve su verilen negatif kontrol (NK) grubu olacak sekilde 5
gruba (n=10) ayrilmistir. Ratlar standart nem (%50-60), sicaklik (25 + 2 °C) ve 12 saat aydinlik/karanhk dongtistine sahip bir odaya
yerlestirilerek ad libitum olarak beslenmistir. Uriinler ratlara oral gavaj ile 1 mL/300 g olacak sekilde uygulanmistir. 14. giine
gelindiginde ratlardan diski 6rnekleri alinarak mikrobiyolojik analizler igin +4 2C’de laboratuvara gonderilmistir. Daha sonra her
gruptaki 5 rattan kimyasal anestezi altinda kalpten kan érnekleri alinarak serum tiiplerine aktariimig santriflij edilmistir. Santrifij
edilen serum 6rneklerinde bazi biyokimyasal parametrelerin analizleri gergeklestirilmistir. Gruplarda kalan diger ratlar 28. giin
sonuna kadar beslenmeye devam edilmis ve 14. giinde yapilan islemler tekrar edilmistir. 28. giiniin sonunda NK, WK, WA, WG
ve WAG ve grubunun agirlik degisimleri sirasiyla 75,7+14,7; 571410,6; 67,7+13,7; 65,0+13,0 ve 66,7+8,4 gram seklinde olmustur.
NK, WK, WA, WG ve WAG gruplarinin 28. giin Toplam Antioksidan Degerleri (TAS) sirasiyla 0,97+0,26; 0,84+0,28; 0,99+0,06;
1,02+0,10 ve 1,56+0,09 mmol/L ve Toplam Oksidan Degerleri (TOS) ise sirasiyla 9,43+5,26; 3,84+2,12; 2,82+0,65; 2,53+0,35 ve
2,48+0,10 umol/L olarak 6lgtlmustir. Analizler sonucunda NK grubuna kiyasla deney gruplarinda daha dustik agirlik artislari
(p<0,05) olmasina ragmen, deney gruplari arasindaki fark istatistiksel olarak anlamh bulunmamistir. NK ve deney gruplarinin
TAS ve TOS analizlerine bakildiginda, NK grubunun TOS degerleri ile deney gruplari arasinda istatistiksel agidan anlamli farkhlik
saptanmistir. Bu sonuglar ¢ercevesinde deney gruplarinda kullanilan B. animalis probiyotik bakterisi ile D-alluloz ve B-glukan
prebiyotiklerinin birlikte ve ayri ayri olarak agirlik kontroliinde ve total oksidan statiiniin baskilanmasinda kullanilabilecegi
dislinilmektedir. Deney gruplarinin etkilerini daha acik bir sekilde ortaya koymak icin kapsamli ¢alismalara ihtiyag vardir.

Anahtar Kelimeler: B. animalis, D-Alluloz, B-glukan, Peynir alti suyu icecegi, Wistar albino rat
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SOME HEALTH EFFECTS OF THE DEVELOPED FUNCTIONAL WHEY BEVERAGE IN EXPERIMENTAL ANIMALS

Zeki EROL', Mustafa ZGUR?, Ahmet H. DINCOGLU?, Jerina RUGII", Elif Biisra OZGUR’
Ziihal CALISKAN'

1Burdur Mehmet Akif Ersoy University, Institute of Health Science, Department of Food Hygiene and Technology, Burdur/Tirkiye
2Burdur Mehmet Akif Ersoy University, Faculty of Health Science, Department of Nutrition and Dietetics, Burdur/Turkiye
Corresponding author e-mail: zekierol@mehmetakif.edu.tr

ABSTRACT

Functional foods are foods that contain beneficial compounds such as prebiotics, probiotics, polyphenols, and carotenoids that
have the potential to improve health through mechanisms unpredictable in conventional nutrition. In this study, it was aimed
to show the effects of probiotic functional whey beverage with D-allulose and beta-glucan on some biochemical parameters
in experimental animals. 50 male rats divided into five groups [B. animalis (WK), B. animalis + D-allulose (WA), B. animalis +
beta-glucan (WG), B. animalis + D-allulose+beta-glucan (WAG) and given only water negative control (NK)]. The products were
administered to the rats by gavage as 1 mL/300 g. On the 14th day, stool samples were taken from the rats and sent to the
laboratory at +4 2C for microbiological analysis. Then, blood samples were taken from 5 rats in each group under anesthesia,
transferred to serum tubes and centrifuged. Analyzes of some biochemical parameters were performed in serum samples. The
remaining rats in the groups continued to be fed until the 28th day and the procedures performed on the 14th day were repeated.
At the end of the 28th day, the weight changes of the NK, WK, WA, WG and WAG groups were 70,43+27,38; 58,50+20,20;
63,29+11,42; 63,93114,20 ve 63,43+29,26 g, respectively. Total Antioxidant Status (TAS) on the 28th day of the NK, WK, WA, WG
and WAG groups were 0.97+0.26; 0.84+0.28; 0.99+0.06; 1.02+0.10 mmol/L, and Total Oxidant Values (TOS) were 1.56+0.09;
9.43+5.26; 3.84+2.12; 2.82+0.65; 2.53+0.35 and 2.48+0.10 umol/L, respectively. As a result of the analysis, although there were
lower weight gains (p<0.05) in the experimental groups compared to the NK group, the difference between the experimental
groups was not statistically significant. A statistically significant (p<0.05) difference was found between the TOS values of the NK
group and the experimental groups. As a result of this study, it is thought that B. animalis probiotic bacteria and D-allulose and
B-glucan prebiotics used in experimental groups can be used together or separately in weight control and suppression of total
oxidant status. Comprehensive studies are needed to reveal the effects of experimental groups more clearly.

Keywords: B. animalis, D-Allulose, B-glucan, Whey beverage, Wistar albino rat
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D-ALLULOZ VE BETA-GLUKANIN PREBIYOTiK ETKiSiNiN BiFIDOBACTERIUM ANiMALIS’Li PEYNIR ALTI
SUYU iCECEGINDE iNCELENMESi

Jerina RUGIJI", Ziihal CALISKAN', Ahmet H. DINCOGLU?, Elif Biisra OZGUR?,
Zeki EROL', Mustafa 0ZGUR?

1Burdur Mehmet Akif Ersoy Universitesi, Saglik Bilimleri Enstitiisti, Gida Hijyeni ve Teknolojisi Anabilim Dali, Burdur/Tiirkiye
2Burdur Mehmet Akif Ersoy Universitesi, Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik BSlimii Burdur/Tiirkiye

Sorumlu yazar e-posta: adincoglu@mehmetakif.edu.tr

OZET

Peynir alti suyu genel olarak peynir tretiminden elde edilen siit teknolojisinin en 6nemli yan Urtnlerinden biridir. Bu Grindn
degerlendirilmesi besinsel ve ekonomik kazancin yani sira gevre kirliliginin 6nlenmesini saglamaktadir. Son zamanlarda, peynir
alti suyunun probiyotik ve prebiyotik gibi fonksiyonel bilesenlerle elde edilen Uriinlere 6zel bir ilgi artmistir. Bu galisma, prebiyotik
etkinligi bilinen D-alluloz ve beta-glukan’in peynir altisuyu tozu (PAST) iceceginde kullandigimiz Bifidobacterium animalis’in gelisimi
ve Urlinin diger kalite parametreleri Gizerine etkisini belirlemek amaci ile planlanmistir. Steril distile su ile PAST konsantrasyonu
%20 olacak seklide hazirlanan 4 farkh deneysel icecek grubundan kontrol grubuna (WK) prebiyotik ilavesi yapilmamistir. Uygulama
gruplarindan WA %1,2 oraninda D-alluloz, WG %1,2 oraninda beta-glukan, WAG ise her iki prebiyotigin ayri ayri %0,6 oraninda
(toplam %1,2) eklenmesiyle hazirlanmistir. Tim 6rnek gruplarinin homojenizasyon islemi sonrasi 65 oC’de 30 dakika 1sil isleme
tabi tutularak pastorizasyonu gergeklestirilmistir. Isil islemi tamamlandiktan hemen sonra 35-40 oC’ye sogutulmus ve aseptik
kosullarda B. animalis inokiilasyonu gergeklestirilerek esit hacimli kaplara dagitilmistir. Kaplar 37 oC’de 24 saat inkiibe edildikten
sonra analiz giinlerine kadar +4 oC’de muhafaza edilmistir. Gergeklestirilen duyusal degerlendirmelerin genel kabul edilebilirlik
parametresinde en begenilen grup WA (P<0,05) olmustur. Raf dmrii ilerledikge WA ve WAG gruplarinda toplam asitlik artarken,
pH parametresinde azalma gozlemlenmistir (P<0,05). Muhafaza siresi boyunca yapilan mikrobiyolojik analizlerde koliform ve
psikrofilik aerob bakteri saptanmamis olmasi lGretimde ve depolamada Uriiniin kalite ve glivenlik dlgitlerinin yerine getirildigini
ifade etmektedir. Uriindeki B. animalis miktari muhafazanin ilk giinii tiim gruplarda ayni seviyedeyken (P>0,05), 7. giin WA
grubunda en yuksek dlizeyde (9,20 log kob/mL) oldugu saptanmis, muhafazanin ilerleyen giinlerinde tim gruplarda yaklasik 8
log kob/mL seviyelerinde tespit edilmistir (P>0,05). Deneysel olarak Uretilen Grtintin duyusal degerleri, yag asidi profilleri duzeyi
ve azot miktar ile B. animalis’in muhafaza strecindeki canlilik oranlari g6z 6ntine alindiginda, Uretilen probiyotikli iceceklerin hem
besin degerini hem de duyusal niteliklerini gelistirmek icin ilave edilen D-alluloz’un, prebiyotik etkinliginin beta-glukan’dan daha
iyi oldugu bu calisma ile ortaya koyulmustur.

Anahtar Kelimeler: B. animalis, Beta-glukan, D-alluloz, Peynir alti suyu tozu icecegi, Prebiyotik
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INVESTIGATION OF THE PROBIOTIC EFFECT OF D-ALLULOSE AND BETA-GLUCAN IN WHEY DRINK WITH
BIFIDOBACTERUM ANIMALIS

Jerina RUGII", Ziihal CALISKAN', Ahmet H. DINCOGLU?, Elif Biisra OZGUR’,
Zeki EROL', Mustafa 0ZGUR?

1Burdur Mehmet Akif Ersoy University, Institute of Health Science, Department of Animal Products Hygiene and Technology,
Burdur/Turkiye
2Burdur Mehmet Akif Ersoy University, Faculty of Health Science, Department of Nutrition and Dietetics, Burdur/Turkiye

Corresponding author e-mail: adincoglu@mehmetakif.edu.tr

ABSTRACT

Whey is one of the most important by-products of milk technology obtained from cheese production in general. Evaluation of
this product provides nutritional and economic gain as well as prevention of environmental pollution. Recently, there has been
a particular interest in products derived from whey with functional ingredients such as probiotics and prebiotics. This study was
planned to determine the effects of D-allulose and beta-glucan with known prebiotic activity on the growth of Bifidobacterium
animalis and other quality parameters of the product, which we used in whey powder (WP) beverage. Prebiotics were not
added to the control group (WK) from 4 different experimental beverage groups prepared with sterile distilled water and PAST
concentration of 20%. Of the application groups, WA was prepared by adding 1.2% D-allulose, WG 1.2% beta-glucan, and WAG by
adding 0.6% (total 1.2%) of both prebiotics separately. After the homogenization process, all sample groups were subjected to
heat treatment at 65 °C for 30 minutes and pasteurized. Immediately after the heat treatment was completed, it was cooled to
35-40 °C and B. animalis was inoculated under aseptic conditions and distributed in equal volume containers. After incubation at
37 oC for 24 hours, the dishes were stored at +4 oC until the analysis days. In the general acceptability parameter of the sensory
evaluations, the most liked group was WA (P<0.05). While the total acidity increased in the WA and WAG groups as the shelf life
progressed, a decrease was observed in the pH parameter (P<0.05). The fact that coliform and psychrophilic aerobic bacteria
were not detected in the microbiological analyzes performed during the storage period indicates that the quality and safety
criteria of the product are met in production and storage. While the amount of B. animalis in the product was at the same level
in all groups on the first day of storage (P>0.05), it was found to be at the highest level (9.20 log cfu/mL) in the WA group on
the 7th day. It was detected in mL levels (P>0.05). Considering the sensory values, fatty acid profile level and nitrogen content
of the experimentally produced product, and the viability rates of B. animalis during the preservation process, the prebiotic
effectiveness of D-allulose added to improve both the nutritional value and the sensory qualities of the produced probiotic
beverages was determined. It has been demonstrated by this study that it is better than beta-glucan.

Keywords: B. animalis, Beta- glucan, D- allulose, Whey powder drink, Prebiotic
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9. VETERINER GIDA HiJYENi KONGRESI

PROBIYOTiK YOGURTLARIN KALITE OZELLIKLERi UZERINE SPIRULINA PLATENSIS’iN ETKiSi

S. Seher AKCA', Ahmet H. DINCOGLU?

1Burdur Mehmet Akif Ersoy Universitesi, Saghk Bilimleri Enstitiisii, Hayvansal Uriinler Hijyen ve Teknolojisi Anabilim Dali, Burdur/
Turkiye
2Burdur Mehmet Akif Ersoy Universitesi, Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik B8limii, Burdur/Tiirkiye

Sorumlu yazar e-posta: adincoglu@mehmetakif.edu.tr

OzZET

Fonksiyonel gida kategorisinde yer alan probiyotik yogurtlarin aromasini artirmak, triine hos koku katmak, saglik agisindan
ekstra olumlu etkiler ortaya gikarmak amaciyla bazi fonksiyonel bilesenler ilave edilmektedir. Ulkemizde de iiretimi yapilan
Spirulina platensis antioksidan, antimikrobiyal ve saglik Gzerine olumlu etkileri ile bu alanda kullanilan trGnlerden biri olmustur.
Bu ¢alismada, geleneksel yogurda Bifidobacterium animalis, Lactobacillus acidophilus probiyotik kiltirlerinin yaninda Spirulina
platensis ekleyerek saglik agisindan ekstra faydalar saglayan yeni bir Griin elde etmek ve probiyotik yogurdu fonksiyonelligi
artirilmis bir Grlin haline getirmek amaglanmistir. Calismada 4 farkl probiyotik yogurt grubu olusturulmus, kontrol grubu harig
diger gruplara sirasiyla % 0.50, % 0.75 ve %1.0 konsantrasyonlarinda Spirulina platensis ilave edilmistir. Deneysel 6rneklerin fiziko-
kimyasal (pH, titrasyon asitligi, su tutma kapasitesi, kuru madde miktari, kil miktari, toplam protein miktari, yag miktari, toplam
diyet lifi miktari), mikrobiyolojik (Toplam mezofil aerob bakteri, koliform, maya-kif, Streptococcus thermophilus, Lactobacillus
bulgaricus, Bifidobacterium animalis, Lactobacillus acidophilus sayilari), tekstiirel ve duyusal kalitelerinde meydana gelen
degisimler muhafazanin 0, 7, 14, 21 ve 28. giinlerinde analizlere tabi tutulmustur. Uretim (i¢ tekerriir halinde gergeklestirilmistir.
Elde edilen sonuglara gore Spirulina platensis ihtiva eden yogurt 6rneklerimizde ¢ozlinlr-¢dziinmez diyet lif miktarlari kontrol
grubundan yiksek seviyelerde bulunmustur. Yogurt érneklerinde Spirulina platensis miktarinin artmasina bagli olarak su tutma
kapasitesi, kuru madde, kiil ve protein miktarlari artmistir. Koliform grubu bakteriler Spirulina platensis ihtiva eden 6rneklerde
daha az bulunmus, muhafazanin 7. glinlinden sonra érneklerin hicbirinde gorilmemistir. Spirulina platensis ihtiva eden yogurt
gruplarinda konsantrasyon orani arttikga toplam mezofil aerobik bakteri, Lactobacillus bulgaricus, Streptococcus thermophilus,
Lactobacillus acidophilus ve Bifidobacterium animalis sayilarinda yikselmeler tespit edilmistir. Duyusal analiz sonuglarina gore
en begenilen grup %1 ile yapisinda en yiiksek Spirulina platensis konsantrasyonunu ihtiva eden 6rnekler olmustur. Calismadan
elde edilen sonuglar, probiyotik kiltir ilaveli yogurtlara Spirulina platensis ilavesinin genel olarak Griinin niteliklerinde olumlu
degisimler meydana getirdigini, bu bilesenlerin ilavesiyle besleyici degeri yiksek ve halk saghgi agisindan glvenli fonksiyonel bir
Urun elde edilebilecegini gostermistir.

Anahtar Kelimeler: Bifidobacterium animalis, Lactobacillus acidophilus, Probiyotik bakteriler, Spirulina platensis, Yogurt
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THE EFFECT OF SPIRULINA PLATENSIS ON QUALITY CHARACTERISTICS OF PROBIOTIC YOGURT

S. Seher AKCA', Ahmet H. DINCOGLU?

1Burdur Mehmet Akif Ersoy University, Institute of Health Science, Department of Animal Products Hygiene and Technology,
Burdur/Tirkiye
2Burdur Mehmet Akif Ersoy University, Faculty of Health Science, Department of Nutrition and Dietetics, Burdur/Turkiye

Corresponding author e-mail: adincoglu@mehmetakif.edu.tr

ABSTRACT

Some functional ingredients are added in order to increase the aroma of probiotic yoghurt in the functional food category, to add
a pleasant smell to the product and to create extra positive effects in terms of health. Spirulina platensis, which is produced in
our country, has become one of the products used in this field with its positive effects on antioxidant, antimicrobial and health.
In this study, it was aimed to obtain a new product that provides extra benefits in terms of health by adding Bifidobacterium
animalis, Lactobacillus acidophilus probiotic cultures as well as Spirulina platensis to traditional yogurt and to make probiotic
yogurt a product with increased functionality. In the study, 4 different probiotic yoghurt groups were formed and Spirulina
platensis was added at concentrations of 0.5%, 0.75% and 1.0%, respectively, to the other groups except the control group.
Changes in the physico-chemical (pH, titration acidity, water holding capacity, dry matter amount, ash amount, total protein
amount, fat amount, total dietary fiber amount), microbiological (Total numbers of mesophyll aerobic bacteria, coliform, yeast-
mold, Streptococcus thermophilus, Lactobacillus bulgaricus, Bifidobacterium animalis, Lactobacillus acidophilus), textural and
sensory qualities of the experimental samples were analyzed at O, 7, 14, 21 and 28 days of storage. Production was carried out in
three replications. According to the results obtained, soluble-insoluble dietary fiber amounts in our yoghurt samples containing
Spirulina platensis were found to be higher than the control group. Depending on the increase in the amount of Spirulina
platensis in yoghurt samples, the water holding capacity, dry matter, ash and protein contents increased. Coliform group bacteria
were found less in the samples containing Spirulina platensis and were not seen in any of the samples after the 7th day of storage.
As the concentration of Spirulina platensis increased, the counts of total mesophilic aerobic bacteria, Lactobacillus bulgaricus,
Streptococcus thermophilus, Lactobacillus acidophilus and Bifidobacterium animalis increased. According to the results of the
sensory analysis, the most liked group was the samples containing the highest Spirulina platensis concentration in their structure
with 1%. The results obtained from the study showed that the addition of Spirulina platensis to yoghurts with probiotic culture
added generally leads to positive changes in the quality of the product, and that a functional product with high nutritional value
and safe for public health can be obtained with the addition of these components.

Keywords: Bifidobacterium animalis, Lactobacillus acidophilus, Probiotic bacteria, Spirulina platensis, Yogurt
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9. VETERINER GIDA HiJYENi KONGRESI

BURDUR iLINDE SATISA SUNULAN SUCUKLARIN KALITE PARAMETRELERININ BELIRLENMESI

Osman CAKIR!, Ahmet H. DINCOGLU?

1Burdur Mehmet Akif Ersoy Universitesi, Fen Bilimleri Enstitiisii, Gida Mithendisligi Anabilim Dali, Burdur/Tiirkiye
2Burdur Mehmet Akif Ersoy Universitesi, Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik BSlimii, Burdur/Tiirkiye

Sorumlu yazar e-posta: dytosmancakir@gmail.com

OZET

Turkiye’de fermente et Urinleri arasinda en fazla Gretim ve tiketime sahip besinlerden birisi sucuktur. Fermente sucugun
toplum beslenmesinde énemli bir yere sahip olmasi sebebiyle bilesimindeki makro ve mikro besin 6geleri, Gretim standardina
uygunluk, saklama kosullari vb. kalite parametrelerinin belirlenmesi ve denetlenmesi bir zorunluluk haline gelmistir. Bu
calismada piyasada satisa sunulan fermente sucuklarda tagsis ve taklit olup olmadigi, sucuklarin Gretimi ve sonrasindaki yapisal
kusurlarin tespiti, Grlnlerin yasal diizenlemelere uygunlugu ve besinsel kalitelerinin degerlendirilmesi amaglanmistir. Calisma
icin Burdur ili kasap ve marketlerinde satisa sunulan 30 adet fermente sucuk satin alindi. Toplanan orneklerin fiziko-kimyasal
(pH, yag, protein, toplam kul, tuz, rutubet, su aktivitesi, HPLC ile hidroksiprolin tayinleri) ve Brookfield, CT3 cihazi ile tekstirel
(elastikiyet, sertlik yapiskanlik) analizleri yapildi. Fermente sucuklarin pH degerleri 4,82-5,93, yag oranlari %12,50-38,50, protein
miktarlari %12,24-24,49, toplam kil degerleri %2,37-4,58, tuz degerleri %1,97-4,05, rutubet degerleri %20,22-50,36, su aktivitesi
degerleri 0,80-0,97, hidroksiprolin miktarlari 2,01-14,85 g/kg arasinda tespit edildi. Tekstiirel analizlerde elastikiyet 0,51-0,91 mm,
sertlik 94,50-2564,13 mm ve yapiskanlk 0,37-0,85 degerleri arasinda bulundu. incelenen 30 adet numunenin 26 adedinde en
az bir analiz sonucu belirlenen sinir degerlerin disinda kalmistir. Orneklerin %40’inin protein, %46,6’sinin pH, %36,67’sinin su
aktivitesi, %40'nin nem-toplam protein miktari orani bakimindan ilgili standart degerlerin disinda oldugu saptanmistir. Analiz
edilen sucuklarin %63,33’lik (19 adet) kisminda ise hidroksiprolin miktarlari sinir degerleri asmis, bu sonugla Urinlere bag
doku iceren i¢ organ vb. eklemeler yapildigi belirlenmistir. Ayrica, Urtindeki bag doku miktarinin saptanmasinda kullanilan HPLC
yontemi hassasiyet ve glivenilirlik bakimindan oldukga basarili sonuclar ortaya koymustur. Elde edilen sonuglar sucuklarin buyik
oranda tagsise ugradigini, tiketicinin kandirildigini ve Urin kalitesinin distk oldugunu ortaya koymustur. Fermente sucugun
Uretiminde denetimlerin cogaltiimasi ve siklastiriimasi tagsisli Grlinlerin piyasaya girmesini dnlemede 6nemli bir faktdrdir. Piyasa
denetimlerinin diizenli olarak yapilmasi ve elde edilen sonuglarinin géz ardi edilmeyerek gerekli kanuni islemlerin uygulanmasiyla
Urln kalitesinin artirilabilecegi, tiketici haklari ve halk sagiligini korunabilecegi diisiinilmektedir.

Anahtar Kelimeler: Hidroksiprolin, HPLC, Kolajen, Sucuk, Tekstir
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9. VETERINER GIDA HiJYENi KONGRESI

ISTANBUL'DA SATISA SUNULAN ET VE SALATA URUNLERINDE BAZI GIDA KAYNAKLI PARAZIT VE
MiKROORGANIZMALARIN VARLIGININ PCR PROSEDURLERI iLE ARASTIRILMASI VE iLiSKi ANALIZLERI

Kadir GONEN', Nadide Gizem TARAKCI?, Emek DUMEN'

listanbul Universitesi-Cerrahpasa Veteriner Fakiiltesi Gida Hijyeni ve Teknolojisi Anabilim Dali, istanbul/Tiirkiye
2istanbul Medipol Universitesi Saglik Bilimleri Yiiksekokulu Beslenme ve Diyetetik B&lim{i, istanbul/Tiirkiye
Sorumlu yazar e-posta: kadir.gonen@esk.gov.tr

OzET

Bu ¢alisma istanbul’da bulunan perakende satis yapan farkli tipteki gida isletmelerinden (kasap,lokanta, kebapgi vb.) miisteriye
sunulmak tzere hazirlanmis, gesitli tiplerde olan et ve salata Grlnleri Gizerinde tiiketici sagligi icin birer risk faktéri olabilecek
bazi 6nemli gida kaynakl paraziter (Toxoplasma gondii, Echinococus granulosus) ve mikrobiyolojik (Salmonella spp., Salmonella
Enteritidis, Salmonella Typhimurium, Listeria monocytogenes, Staphylococus aureus, Escherichia coli ve EHEC 0157:H7 olmak
Uzere) etkenlerin, etkin bir molekiler genetik yontem olan PCR teknigi kullanilarak tespit edilmesi amaglanmistir. Ayrica mikrobiyal
parametreler icin geleneksel ekim metotlari, PCR analizine paralel olarak calisiimistir. Bu amagla, her bir 6rnek tipinden esit sayida
olacak sekilde 5 farkl et ve salata Griiniinu kapsayan toplam 500 adet 6rnek (koyun eti, sigir eti, hazir salata/meze, koyun beyni,
cig kebap harci/lahmacun harci) istanbul ilinin biitiin bélgelerinden toplaniimistir ve daha sonrasinda hedeflenen mikrobiyal ve
paraziter etkenler analiz edilmistir. Elde edilen veriler, istatistik ydontemler eslig§inde yorumlanarak her bir parametre igin ikili ve
coklu korelasyon iligkileri ortaya konmustur. Bu sonuglara gore oérneklerin higcbirinde Echinococus granulosus, Toxoplasma gondii
ve Escherichia coli 0157:H7 tespit edilmemistir. Diger mikrobiyolojik etkenler ise gesitli 6rneklerde, farkl konsantrasyonlarda
tespit edilmistir ve analiz sonuglari PCR prosediirleriile dogrulanmistir. Calismada ayrica pozitif tespit edilen her bir mikrobiyolojik
etkenin diger etkenler ile ikili korelasyon iliskileri incelenmis olup pozitif etkenlerin birbirlerinin Gremeleri Gzerinde olumlu etkileri
oldugu saptanmistir. Bu galismadan yola gikarak bir gida isletmesinde glivenilir gidayi saglamak adina iyi hijyen uygulamalarinin
yerine getirilmesinin ne kadar nemli oldugunu ve iyi hijyen uygulamalarinin devamliliginin saglanmasi adina, isletmenin yetkili
kurumlar tarafindan periyodik olarak denetlenmesinin 6nem teskil ettigi sonucunu gostermektedir.

Anahtar Kelimeler: Et ve Salata, Korelasyon, Mikrobiyolojik ve Paraziter etkenler
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INVESTIGATION OF THE PRESENCE OF SOME FOODBORNE PARASITES AND MICROORGANISMS IN MEAT
AND SALAD PRODUCTS FOR SALE IN ISTANBUL BY PCR PROCEDURES AND RELATIONSHIP ANALYSIS

Kadir GONEN', Nadide Gizem TARAKCI?, Emek DUMEN'

1listanbul University-Cerrahpasa, Veterinary Faculty, Food Hygiene and Technology Department, Istanbul/Tiirkiye
2istanbul Medipol University, School of Health Sciences, Department of Nutrition and Dietics, Istanbul/Tlrkiye
Corresponding Author e-mail: kadir.gonen@esk.gov.tr

ABSTRACT

This study aimed to determine some important foodborne parasitic (Toxoplasma gondii, Echinococus granulosus) and
microbiological factors (Salmonella spp., Salmonella Enteritidis, Salmonella Typhimurium, Listeria monocytogenes, Staphylococus
aureus, Escherichia coli, Escherichia coli 0157:H7 ), which may be a risk factor for consumer health, on various types of meat
and salad products prepared to be offered to customers from different types of retail food businesses (butchers, restaurants,
kebab shops, etc.) in Istanbul. It was aimed to detect using the PCR technique, which is an effective molecular genetic method.
In addition, traditional cultivation methods for microbial parameters were studied in parallel with PCR analysis. A total of
500 samples (mutton, beef, ready-made salad/appetizers, sheep brains, raw kebab mortar/lahmacun mortar) covering five
different meat and salad products were collected in equal numbers from all regions of Istanbul for this purpose. The targeted
microbial and parasitic agents were then analyzed. The data was analyzed using statistical methods, and bilateral and multiple
correlation relationships for each parameter were revealed. According to these results, Echinococus granulosus, Toxoplasma
gondii and Escherichia coli 0157:H7 were not detected in any of the samples. Other microbiological factors were found in varying
concentrations in various samples, and the results of the analysis were confirmed using PCR procedures. The bilateral correlations
of each positive microbiological factor with other factors were investigated, and it was found that positive factors had positive
effects on the reproduction of each other. According to the findings of this study, it is critical to follow good hygiene practices
in order to ensure reliable food in a food business, and it is also critical to have authorized institutions audit the business on a
regular basis to ensure the continuity of good hygiene practices.

Keywords: Correlation, Meat and Salad, Microbiological and Parasitic agents

85

o0
A
o
0
v
o
3
X
1}
2
B0
A
@
=
P
@
Bt
[
2
2
2
2



9. VETERINER GIDA HiJYENi KONGRESI

FARKLI SEKERLERIN KULLANIMININ SUCUGUN YAG ASiDi PROFILINE ETKisi

Hayrunnisa OZLU', Meryem AYDEMIR ATASEVER', Mustafa ATASEVER',
Sebnem PAMUK?

1Atatiirk Universitesi Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi ABD, Erzurum/Tiirkiye
2Afyon Kocatepe Universitesi Veteriner Fakiiltesi/Gida Hijyeni ve Teknolojisi ABD, Afyonkarahisar/Tiirkiye

Sorumlu yazar e-mail: hayrunnisa@atauni.edu.tr

OzZET

Turkiye'de Uretilen ve tlketilen en populer et Grlinlerinden birisi de sucuktur. Sucugun olgunlasma sirasinda lipit fraksiyonundaki
degisiklikler; lipazlarin hidrolitik aktivitesine, mikrobiyal metabolik siireglere ve oksidatif reaksiyonlara baglidir. Lipitler hem etin
yapisinda bulunan lipazlardan hem de bakteriyel lipolitik aktivite sonucunda olusan enzimler sayesinde pargalanir ve lipoliz
meydana gelir. Bu g¢alisma, sucuk formiilasyonuna sakkaroz yerine farkl sekerlerin kullaniminin sucugun yag asidi profiline
etkisini arastirmak icin yiratalda. Calismada, tg farkli sekerin (glikoz, friiktoz, laktoz), g farkli konsantrasyonda (%0,2, %0,4,
%0,6) ve kontrol grubunda %0,4’luk sakkarozun kullanildigi 10 grup sucuk Uretildi. Sucuklarin olgunlagsma stirecinin sonunda
tiyobarbiturik asit reaktif maddeler (TBRAS) ve yag asidi profili belirlendi. Sucuk 6rneklerindeki yag asidi profilinin belirlenmesinde
gaz kromatografisi-alev iyonizasyon detektort (GC-FID) kullanildi. Sucuk orneklerinde toplam 21 yag asidi belirlendi. Bu yag
asitlerinin 7’si doymus yag asidi, 8'i tekli doymamis yag asidi ve 6’si coklu doymamis yag asidi oldugu tespit edildi. Calismada
sucuk formiilasyonuna ilave edilen hem sekerlerin hem de konsantrasyonlarinin sucugun yag asidi profiline etkisi gézlenmistir.
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THE EFFECT OF USING DIFFERENT SUGARS ON THE FATTY ACID PROFILE OF SAUSAGE

Hayrunnisa OZLU', Meryem AYDEMIR ATASEVER?, Mustafa ATASEVER'
Sebnem PAMUK?

1Ataturk University, Veterinary Faculty, Food Hygiene and Technology Department, Erzurum/Tirkiye
2Afyon Kocatepe University, Veterinary Faculty, Food Hygiene and Technology Department, Afyonkarahisar/Turkiye
Corresponding author e-mail: hayrunnisa@atauni.edu.tr

ABSTRACT

One of the most popular meat products produced and consumed in Tiirkiye is sausage. Changes in the lipid fraction of sausage
during ripening depend on the hydrolytic activity of lipases, microbial metabolic processes and oxidative reactions. Lipids are
broken down by both lipases in the structure of meat and enzymes formed as a result of bacterial lipolytic activity and lipolysis
occurs. This study was conducted to determine the effect of using different sugars instead of sucrose in the sausage formulation
on the fatty acid profile of the sausage. In study, 10 groups of sausage were produced using three different sugars (glucose,
fructose, lactose), three different concentrations (0.2%, 0.4%, 0.6%) and 0.4% sucrose in the control group. At the end of the
ripening process of sausages, thiobarbituric acid reactive substances (TBRAS) and fatty acid profile of sausage samples were
determined. Gas chromatography-flame ionization detector (GC-FID) was used to determine fatty acid profile in the sausage
samples. A total of 21 fatty acids were determined in the sausage samples. It was determined that 7 of these fatty acids are
saturated fatty acids, 8 are monounsaturated fatty acids and 6 are polyunsaturated fatty acids. In the study, the effects of both
sugars and their concentrations added to the sausage formulation on the fatty acid profile of the sausage were observed.
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Keywords: Fatty acid profile, Fructose, Glucose, Lactose, Sausage
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9. VETERINER GIDA HiJYENi KONGRESI

SIGIR IRKININ ET KALITESi VE YAG ASiDi KOMPOZiSYONU UZERINE ETKiSi*

Zafer GONULALAN?, Yeliz YILDIRIM', Nurhan ERTAS ONMAZ', Harun HIZLISOY", Serhat AL', Adalet
DISHAN?', Mukaddes BAREL', Candan GUNGOR?, H. Burak DiSLi?, Dursun Alp DUNDOG', Kiirsat
KOSKEROGLU', Giiven GUNGOR?3, Savas SARIOZKAN?, Akin YAKAN?, Fadime OZDEMIR?, Bilal AKYUZ?,
Korhan ARSLAN*#, Ayta¢ AKCAY*

1Erciyes Universitesi, Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi B6limii, Kayseri/Tiirkiye
2Mustafa Kemal Universitesi, Gida Hijyeni ve Teknolojisi Béliimii, Hatay/Tuirkiye

3 Erciyes Universitesi, Veteriner Fakiiltesi, Biyometri Anabilim Dali, Kayseri/Tiirkiye

4Erciyes Universitesi, Veteriner Fakiiltesi, Zootekni ve Hayvan Besleme B&liimii, Kayseri/Tiirkiye
Sorumlu yazar e-posta: zgonulalan@gmail.com

OzET

Calismada Montofon, Simmental ve Angus sigir irklarinin Musculus longissimus dorsi kaslarindan alinan 6rneklerde; genel
bilesim, su tutma kapasitesi, pisirme kaybi, rutubet, yag, ki, protein igerikleri ve yag asiti kompozisyonlari ile yag asiti sentezleyen
genlerin ifadelerinin karsilastirilmasi amaglandi. Kayseri ili, Karpuzatan mevkiinde bulunan bir kesimhanedeki Angus, Simmental
ve Montofon irklarindan 500 kg’in Gstiinde kesim agirliginda 10 bas sigir kaskasina ait kesim sonrasinda soguk hava deposuna
alinmadan 6nce Musculus Longissimus Dorsi drneginden yaklasik 100 g 6rnek, Temmuz-Eyliil 2019 tarihleri alindi ve soguk zincirde
laboratuvara getirildi. Alinan 6rneklerde, genel bilesim, su tutma kapasitesi, pisirme kaybi, rutubet, yag, kil ve protein igerikleri
ile yag asiti kompozisyonlari ile yag asiti sentezleyen genlerin ifadelerinin dlgimleri gerceklestirildi. Yag asidi baglayici protein,
FABP4, gen ekspresyon dizeyinin belirlenmesi amaciyla érneklere ait total RNA ekstraksiyonu gergeklestirildi. Elde edilmis
RNA’lardan cDNA sentez kiti ile tamamlayici DNA (cDNA) elde edildi. Ters transkripsiyon polimeraz zincir reaksiyonu, ekspresyon
analizlerinin gerceklestirilmesi amaciyla ylrutildi. Yag asidi ve gen ekspresyon dlzeyleri arasindaki iliski Pearson momentler
carpimi korelasyon katsayisi ve Spearman siralama korelasyon katsayisi ile tespit edildi. Genel bilesim, su tutma kapasitesi,
pisirme kaybi, rutubet, yag, kil ve protein igerikleri bakimindan sigir irklari igin dikkate deger bir yapisal farkliligin bulunmadigi
tespit edildi. Sigir irklari icerinde; yag kompozisyonlari ve yag asitlerinin sentezini determine eden genlerin etkinliklerinin
incelendigi asamada; Cis-10-pentadekanoik asit, linolelaidik asit, eikosadienoik asit, arasidonik asit, nervonik asit, heptadekenoik
asit, trikosanoik asit, gadoleik asit, miristik asit, linoleik asit, palmitik asit ve oleik asit diizeyleri bakimindan sigir irklari arasindaki
farkhliklarin istatistiksel olarak anlamli oldugu belirlendi (p<0,05). Cis-4,7,10,13,16,19-dokosaheksaenoik asit diizeyi bakimindan
ise, sigir irklari arasinda istatistiksel olarak anlamli bir fark bulunamadi. Housekeeping gen ve hedef gen ortalama ekspresyon
dizeyleri bakimindan fark 6nemli bulundu (p<0,05). Sigir irklarina gore yag asitleri ve hedef genler arasindaki iliski incelendiginde
ise; Montofon sigir irkinda laurik asit, eikosadienoik asit; Angus sigir irkinda ise elaidik asit sentezi ile incelenen genler arasinda
kuvvetli bir korelasyonun bulundugu gozlemlendi. Esansiyel yag asitleri olan arasidonik ve gadoleik asit bilesenlerinin Angus cinsi
sigir etlerinde belirgin bir bigimde zenginlik gdsterdigi, yine bir diger esansiyel yag asiti olan linoleik asit bileseni igin Simmental
ve Angus etlerinin dikkat cekecek seviyelerdeki bulunuslari ile istatistiksel agidan farkhlastiklari gérilmektedir. Angus cinsi sigir
etlerinde yag asiti ekspresyon diizeylerinin disik oldugunun saptanmasi da beslenme bilimi agisindan yag orani disiik et tercih
edenler icin iyi bir segenek olarak karsimiza ¢ikmistir. Konu hakkinda yapilacak galismalar farkli beslenme rejimine, yetistirme
sistemine, cografi 6zelliklere sahip sigir irklarinin et ve sitlerinin karsilastirilmasi sureti ile daha kapsamli bir hale getirilebilir.

Anahtar Kelimeler: Kimyasal yapi, Sigir eti, Tuketici sagligi, Yag asiti kompozisyonu

*Bu calisma Erciyes Universitesi Bilimsel Arastirmalar Birimi (ERU BAP) tarafindan TSG-2019-8520 proje kodlu giidiimlii projeden
tUretilmistir.

88



4-7 KASIM 2021 ANTALYA

THE EFFECT OF CATTLE BREED ON MEAT QUALITY AND FATTY ACID COMPOSITION*
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KOSKEROGLU', Giiven GUNGOR?, Savas SARIOZKAN?, Akin YAKAN?, Fadime OZDEMIR?, Bilal AKYUZ?,
Korhan ARSLAN*#, Aytag AKCAY*

1Erciyes University, Veterinary Faculty, Department of Food Hygiene and Technology, Kayseri/Turkiye

2Mustafa Kemal University, Department of Food Hygiene and Technology, Hatay/Turkiye

3Erciyes University, Faculty of Veterinary Medicine, Department of Biometrics, Kayseri/Turkiye

4Erciyes University, Faculty of Veterinary Medicine, Department of Zootechnics and Animal Nutrition, Kayseri/Turkiye
Corresponding author e-mail: zgonulalan@gmail.com

ABSTRACT

In this study, it was aimed to compare the general composition, water holding capacity, cooking loss, moisture, fat, ash, protein
contents and fatty acid compositions and expressions of fatty acid synthesizing genes in samples obtained from Musculus
Longissimus Dorsi muscles of Montofon, Simmental and Angus cattle breeds. Approximately 100 g of Musculus longissimus
dorsi specimen from 10 cattle weighing over 500 kg from Angus, Simmental and Montofon breeds in a slaughterhouse located
in Karpuzatan, Kayseri province, were obtained between July-September 2019 and brought to the laboratory in the cold chain.
The general composition, water holding capacity, cooking loss, humidity, fat, ash and protein contents of the samples, fatty
acid compositions and expressions of fatty acid synthesizing genes were measured. Total RNA extraction of the samples was
performed to determine the gene expression level of fatty acid binding protein. Complementary DNA was obtained from total
RNAs with cDNA synthesis kit and Reverse transcription polymerase chain reaction was carried out for expression analysis. It
has been determined that there is no remarkable structural difference between cattle breeds in terms of general composition,
water holding capacity, cooking loss, moisture, fat, ash and protein contents. Differences between cattle breeds in terms of
cis-10-pentadecanoic acid, linolelaidic acid, eicosadienoic acid, arachidonic acid, nervonic acid, heptadecenoic acid, tricosanoic
acid, gadoleic acid, myristic acid, linoleic acid, palmitic acid and oleic acid levels were determined to be statistically significant.
(p<0.05). There was no statistically significant difference between cattle breeds in terms of cis-4,7,10,13,16,19-Docosahexaenoic
acid levels. The difference was found to be significant in terms of average expression levels of housekeeping gene and target
gene (p<0.05). When the relationship between fatty acids and target genes according to cattle breeds was examined, it has
been observed that there is a strong correlation between the genes examined with the synthesis of elaidic acid in Angus breed,
lauric acid and eicosadienoic acid in Montofon breed. It is seen that arachidonic and gadoleic acid components, which are
essential fatty acids, are significantly richer in Angus breed, and for linoleic acid component, which is another essential fatty acid,
Simmental and Angus meats differ statistically with their remarkable levels. Detection of low fatty acid expression levels in Angus
breed has also emerged as a good option for those who prefer low-fat meat in terms of nutrition science. Studies on the subject
can be made more comprehensive by comparing the meat and milk of cattle breeds with different nutrition regimes, breeding
systems and geographical characteristics.

Keywords: Beef, Chemical structure, Consumer health, Fatty acid composition

*This study was derived from the Erciyes University Scientific Research Unit (ERU BAP TSG-2019-8520)
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9. VETERINER GIDA HiJYENi KONGRESI ‘

DENIZLi iLINDE URETILEN KEKIKLERDE (Origanum onites) PIROLIZiDIN ALKALOIDLERINiN LC-MS Q-TOF
YONTEMI iLE BELIRLENMESI

Seda Dicle KORKMAZ', Ozlem KUPLULU 2

1Giresun Universitesi, Espiye Meslek Yiiksekokulu, Gida isleme Bélim{, Giresun/Turkiye
2Ankara Universitesi, Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi B&limii, Ankara/Tiirkiye
Sorumlu yazar e-posta: diclekahraman@giresun.edu.tr

OZET

Pirolizidin alkaloidleri (PA) ve N-oksitleri, diinyada 6000’den fazla bitki tiirinde bulunan en yaygin toksik ikincil bitki metobolitleridir.
Belirli bitki turlerinde bulunan PA’lar, 6zellikle Gretim alanlarinda kontaminasyon olusturarak gidalarin tiketimiyle halk sagligi
acisindan risk olusturmaktadir. PA’lar, intoksikasyonlara duyarliliklarindan dolayr basta bebek ve ¢ocuklar olmak dzere tim
yas gruplarinda hepatoksik, pnomotoksik, genotoksik, mutojenik, teratojenik ve karsinojenik etkilidir. Calismada, Tirkiye'nin
kekik ihracaatinda énemli payi olan Denizli'de yetistirilen kekiklerde (Origanum onites) PA ve N-oksit bilesiklerinin varliginin ve
diizeyinin Sivi Kromatografi Kuadrupol Ugus Zamanl Kitle Spektrometresi (LC-MS Q-TOF) ile arastirilarak potansiyel halk saghgi
risklerinin belirlenmesi amaclandi. Calismada Denizli’de kekik Gretimi yapan farkli isletmelerden alinan islenmis, paketlenmis
3 kekik o6rnegi ile Denizli ilinin farkli boélgelerine ait (Glney, Akgapinar, Uzunpinar, Buldan, Gozler, Cal-Siller) islenmemis
(butiinligl bozulmamis) 8 kekik drnegi olmak iizere toplam 11 érnek materyal olarak kullanildi. Orneklerde PA ve N-oksit
bilesiklerinin tanimlanmasi ve miktarlandiriimasi LC-MS Q-TOF ile yapildi. Analize alinan 6rneklerden islenmis paketlenmis bir
ornekte Europine ve Europine N-oksit toplam 280 +22 ug/kg tayin edildi. Analiz sonugclarina gore; kekik érneklerindeki PA degeri,
2020/2040/AB sayil regiilasyonda belirtilen PA limit degerin (1000 ug/kg) altinda saptandi. Orneklerin PA yéniiyle halk saghig
acisindan risk olusturmadigi belirlendi. Ancak europin saptanan islenmis ve paketlenmis érnek ile ayni bélgeden alinan batinliGgi
bozulmamis kekik 6rneklerinde PA’ya rastlanmamis olmasi kekigin islenme asamasinda iz miktarda da olsa yabani ot ve tohum
parcalarindan kaynaklanan PA kontaminasyonunu isaret etmektedir. Calisma, alkaloid kontaminasyonunu 6nlemek amaciyla
kekik tGretiminde islenme siirecinin 6nemini ve Grlinin yabani otlardan arindirilmasi gerekliligini ortaya koymustur. Kekik dahil
cesitli bitkiler icin 2020/2040/AB sayili Komisyon Tuztugu’'nde yer alan PA sinir degerinin 1000 pg/kg iken 2022 yilinda yapilacak
regtilasyonlarla 400 ug/kg olarak planlandigi bildirilmektedir. Turkiye’de, PA’'nin gidalarla alinmasina yénelik yasal bir diizenleme
bulunmamaktadir. Diinya kekik ihracatinda 6nemli bir paya sahip Tlrkiye’'de, Gretime iliskin tarim alanlarinda islah ¢alismalari,
yabani otlarla mlcadele yapilarak Grtin islenme 6ncesi ve sirasinda gerekli 6nlemlerin alinarak denetimlerin yapilmasi gereklidir.
Boylece iyi tarim uygulamalariyla kekik Gretiminde PA kontaminasyonunun énlenmesi mimkiin olacaktir. Calismanin Turk Gida
Kodeksi kapsaminda PA dizenlemelerine zemin olusturacagi diisinilmektedir.

Anahtar Kelimeler: Denizli, Kekik, LC-MS Q-TOF, Pirolizidin alkaloidleri
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DETERMINATION OF PYRROLIZIDINE ALKALOIDS IN OREGANO (Origanum onites) PRODUCED IN DENiZLi
BY LC-MS Q-TOF

Seda Dicle KORKMAZ', Ozlem KUPLULU?

1Giresun University, Vocational School of Espiye, Food Processing Department, Giresun/Tiirkiye
2Ankara University Faculty of Veterinary Medicine, Food Hygiene and Technology Department, Ankara/Turkiye
Corresponding author e-mail: diclekahraman@giresun.edu.tr

ABSTRACT

Pyrolizidine alkaloids (PA) and N-oxides are the most common toxic secondary plant metabolites found in more than 6000 plant
species in the world. PAs in certain plant species create contamination, especially in production areas, and pose a risk to public
health with the consumption of foods. Due to their sensitivity to intoxications, it has hepatotoxic, pneumotoxic, genotoxic,
mutagenic, teratogenic and carcinogenic effects in all age groups, especially in infants and children. In this study, the presence and
level of PA and N-oxide compounds in thyme (Origanum onites) grown in Denizli, which has an important share in Tiirkiye’s thyme
export, were investigated by Liquid Chromatography quadrupole time-of-flight mass spectrometry (LC-MS Q-TOF) to determine
potential public health risks. was intended. In the study, a total of 3 processed and packaged thyme samples taken from different
enterprises producing thyme in Denizli and 8 unprocessed (integrated) thyme samples from different regions of Denizli (Glney,
Akgapinar, Uzunpinar, Buldan, Gozler, Cal-Siller) 11 samples were used as material. Identification and quantification of PA and
N-oxide compounds in the samples were done by LC-MS Q-TOF. A total of 280 +22 ug/kg of Europine and Europine N-oxide were
determined in a processed packaged sample from the analyzed samples. According to the analysis results; PA value in thyme
samples was determined below the PA limit value (1000 ug/kg) specified in the regulation no 2020/2040/EU. It was determined
that the samples did not pose a risk to public health in terms of PA. However, the fact that no PA was found in the processed
and packaged sample in which europin was detected and in the intact thyme samples taken from the same region indicates PA
contamination caused by weed and seed pieces, albeit in trace amounts, during the processing of thyme. The study revealed the
importance of the processing process in thyme production and the necessity of weeding the product in order to prevent alkaloid
contamination. It is reported that the PA limit value of 1000 pg/kg for thyme in the Commission Regulation No 2020/2040/
EU for some foods containing dried thyme is planned as 400 pg/kg with the regulations to be made in 2022. There is no legal
regulation regarding the intake of PA with food in Turkiye. In Tlrkiye, which has an important share in the world’s thyme exports,
it is necessary to take the necessary precautions before and during the processing of the product by making improvement
studies, fighting against weeds, and inspections in agricultural areas related to production. Thus, it will be possible to prevent PA
contamination in thyme production with good agricultural practices. It is thought that this Study will lay the groundwork for PA
regulations within the scope of the Turkish Food Codex.

Keywords: Denizli, LC-MS Q-TOF, Oregano, Pyrrolizidine alkaloids.
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9. VETERINER GIDA HiJYENi KONGRESI ‘

CiG TAVUK URUNLERINDE ULTRAVIYOLE ISIK UYGULAMASININ ENTEROBACTERIACEAE VE SALMONELLA
SPP. UZERINE ETKiSININ ARASTIRILMASI

Nuray Gamze YORUK

Kocaeli Gida Kontrol Laboratuvar Midirligi, Mikrobiyoloji ve Seroloji Laboratuvar
Birimi, Kocaeli/Turkiye
Sorumlu yazar e-posta: nuraygamzeyoruk@gmail.com

OzZET

Calismada, orijinal ambalajli ¢ig tavuk trtinlerinde (pili¢ but, kanat, bonfile, sarma, ciger-ylrek) O saat, 3 saat, 6 saat, 9 saat, 12 saat
ve 24 saat Ultraviyole isik (UV-C) uygulamasinin Salmonella spp. varligi ile Enterobacteriaceae sayisi lizerine etkisinin arastiriimasi
amaclanmistir. Bu amagla, laboratuvara soguk zincirle getirilen 12 adet tavuk Griinliniin, Salmonella spp.nin varligi yoniinden
analizi ISO 6579-1ile Enterobacteriaceae sayisi sayisi ise 1SO 21528-2 standartlari ile konvansiyonel olarak gerceklestirildi. Uriinler
orijinal ambalajlarindan gikarilarak, 25g olacak sekilde steril tek kullanimlik petrilere tartilmasinin ardindan (0. saat harig), 45
cm ebatl, 15 watt ve 254 nm dalga boyundaki UV-C isigina 3, 6, 9, 12, 24 saat maruz birakilarak gerek Enterobacteriaceae sayisi
bakimindan gerekse Salmonella spp. varligi agisindan degisimler tespit edilmeye calisiimistir. Aragtirmamizda, O. saat yani UV-C
uygulanmamis olan kontrol grubunun ISO 6579-1 metodu ile analizi ve biyokimyasal dogrulama test sonucuna gore 12 numunenin
10 adedinde (%83,3) Salmonella spp. pozitif olarak tespit edilmistir. Salmonella spp. 3 saatlik UV-C uygulamasi ile 9 adet
numunede (%75), 6 saatlik UV-C uygulamasinda ise 8 numunede (%66,6) tespit edilmistir. 9, 12 ve 24 saatlik UV-C uygulamasi ile
Salmonella spp. numunelerde tespit edilememistir. Enterobacteriaceae sayilari agisindan 0-3 saatlik UV- C uygulamasi ile degisim
farki anlamh bulunmamis olup (p>0.001), 6-9. saatler ile 9-12. saatler arasi UV-C uygulamasinda ortalama olarak p=0.031 anlaml
bir azalma oldugu Wilcoxon testi ile ortaya konulmustur. Bu ¢alisma sonuglari, degisen zaman dilimlerine bagh olarak UV-C igiginin
¢ig tavuk Uriunlerini temsil eden cesitli 6rnekler tUzerindeki Salmonella spp. varligina etkisi ile Enterobacteriaceae sayisindaki
degisimlerini gostermektedir. Cig kanatli etlerine Uretim yerlerinde, optimum zaman dilimi ve ayni siddette uygulanacak UV-C 15181
ile halk saghgi bakimindan basta gastro-intestinal problemlere neden olan patojen mikroorganizmalarin kontrol altina alinmasi
hedeflenmis olup, daha fazla numune lzerinde ve yag asitleri kompozisyonlariile orgonoleptik 6zellikler yoniyle de arastirmanin
ilerletilmesinin gida glvenligi agisindan faydali olacagi disiinilmektedir.

Anahtar kelimeler: Cig Tavuk Uriinleri, Enterobacteriaceae, Halk Sagligi, Salmonella spp., Ultraviyole Isik
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STUDY OF THE IMPACT OF ULTRAVIOLET LIGHT APPLICATION ENTEROBACTERIACEAE AND SALMONELLA
SPP. IN ON RAW CHICKEN PRODUCTS

Nuray Gamze YORUK

Kocaeli Directorate of Food Control Laboratory, Department of Microbiology and Serology, Kocaeli/Tirkiye
Corresponding author e-mail: nuraygamzeyoruk@gmail.com

ABSTRACT

Purpose of this study is to examine the impact of Ultraviolet light application (UV-C) for O hours, 3 hours, 6 hours, 9 hours, 12
hours, and 24 hours on raw chicken products (pullet, rump, wings, tenderloin, wraps, liver-heart) in original packages regarding
existence of Salmonella spp. and the number of Enterobacteriaceae. With this purpose, conventional analysis of 12 chicken
products that were brought to the laboratory in cold chain was conducted regarding existence of Salmonella spp. towards
with 1SO 6579-1 standards and number of Enterobacteriaceae towards with 1SO 21528-2 standards. Products were taken out
of their original packages and weighted in sterile, single use petris having 25 g each. Afterwards, they were exposed to UV-C
light in 45 cm size, 15 watt, and 254 nm wavelength for 3, 6, 9, 12, 24 hours (except for hour 0) and changes in both number of
Enterobacteriaceae and existence of Salmonella spp. were studied. In our study according to analysis of O-hours that is control
group where UV-C was not applied using 1ISO-6579-1 method and biochemical verification test results, 10 of the 12 samples
(83.3%) were tested positive for Salmonella spp. With 3-hour-long UV-C application, Salmonella spp. was detected in 9 samples
(75%) while it was detected in 8 samples (66.6%) with 6-hour-long UV-C application. Salmonella spp. could not be detected in
samples with 9,12, and 24-hour-long UV-C applications. In terms of Enterobacteriaceae numbers, significant change could not be
detected with 0-3 hour-long UV-C application (p>0.001) while a significant mean decrease of p=0.031 was detected with 6-9 and
9-12 hour-long UV-C applications as a result of Wilcoxon test. Results of this study show effect of UV-C light on various samples
representing raw chicken products depending on various periods of time in terms of presence of Salmonella spp. and changes
in the numbers of Enterobacteriaceae. With UV-C light applied at production facilities of raw poultry meat in optimum period of
time and the same force, it was targeted to take pathogen microorganisms that primarily cause gastro-intestinal problems under
control for public health, and it is considered that further studies on more samples and regarding fatty acid compositions and
organoleptic properties would be useful for food safety.

Keywords: Enterobacteriaceae, Public Health, Raw Chicken Products, Salmonella spp., Ultraviolet Light

93

)
A
]
0
o
oD
3
X
]
°
)
A
(9]
£
P
9]
3
()
>
3
2
H



500
)
=
A
]
(=]
T
a
Lo
A4l
[=
o
>
=
I
1]
°
O
1
a
=
=
a
@
>

9. VETERINER GIDA HiJYENi KONGRESI

BAL URETIMINDE KRiTiK KONTROL NOKTALARI VE PATOJENLER iCiN RiSK SIRALAMASI

Nadide Gizem TARAKCI', Kadir GONEN?, Emek DUMEN?

1listanbul Medipol Universitesi Saglik Bilimleri Yiiksekokulu Beslenme ve Diyetetik B6limdi, istanbul / Turkiye
2 istanbul Universitesi-Cerrahpasa Veteriner Fakiiltesi Besin Hijyeni ve Teknolojisi Anabilim Dall, istanbul / Tiirkiye
Sorumlu yazar e-posta: ngtarakci@medipol.edu.tr

OZET

Bu calismanin amaci aricilikta kullanilan arag-ekipman ve temas yuzeyleri gibi kritik kontrol noktalarinin (KKN) mikrobiyolojik
yuklerini ortaya ¢ikarmak, bal, kovan ve tiiketici sagligi agisindan olusturabilecekleri risk faktorlerini belirlemek, KKN’ ler arasinda
bir risk siralamasi yapmak ve kovan, koloni ve bal ve Grinlerinin kaybini en aza indirmenin yollarini ortaya ¢ikarmaktir. Bu amagla
Bolu ilimiz ve ¢evresinden 100 adet direkt kolonili kovandan arici eldivenleri, aricilarin elleri, el demirleri, aricilik firgalari, kovan
dip tahtalari, petek cerceveleri ve cevredeki su kaynaklari 6rneklenmistir. Mikrobiyolojik analizler, PCR spesifitesi ve hassasiyeti
hesaplamalari Escherichia coli (E. coli), Staphylococcus aureus (S. aureus), Clostridium botulinum (C. botulinum), toplam
koliform, Bacillus cereus (B. cereus), Listeria monocytogenes (L. monocytogenes), Salmonella spp., Salmonella Typhimurium (S.
Typhimurium), Salmonella Enteritidis (S. Enteritidis) ve Yersinia enterocolitica (Y. enterocolitica) icin gerceklestirilmistir. Aricihk
eldivenlerinin %56’sinin ve personelin ellerinin %64’tnln S. aureus igin; el demirlerinin %41’inin, aricilik fircalarinin %62’sinin,
kovan dip tahtalarinin %78’inin, petek ¢ercevelerinin %65’inin ve su kaynaklarinin %21’inin toplam koliform icin pozitif oldugu
belirlenmistir. Toplam koliform, E. coli ve diger tim mikrobiyolojik parametreler arasinda; L. monocytogenes, toplam koliform, E.
coli, S. aureus ve C. botulinum arasinda; C. botulinum, toplam koliform, E. coli, L. monocytogenes ve S. aureus arasinda; Salmonella
spp., S. Typhimurium ve S. Enteritidis arasinda pozitif korelasyon mevcuttu. PCR duyarliligi S. Enteritidis ve C. botulinum igin
sirasiyla yaklasik 1,2x103 ve 1,8x101 hiicre diizeyindeydi. Sonug olarak, bal Gretiminde iyi Uretim uygulamalari son derece 6nem
arz etmekle birlikte, arilarin bal Gretimi icin kullanacaklari ¢evresel parametrelerin de gida ve gevre givenligi agisindan asgari
sartlari saglamasi gerekmektedir.

Anahtar Kelimeler: Bal, Gida patojenleri, Kritik kontrol noktalari, PCR hassasiyeti, PCR spesifitesi, Risk siralamasi
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CRITICAL CONTROL POINTS IN HONEY PRODUCTION AND RISK RANKING FOR PATHOGENS

Nadide Gizem TARAKG!', Kadir GONEN?, Emek DUMEN?

1Istanbul Medipol University, School of Health Sciences, Department of Nutrition and Dietetics, Istanbul / Turkiye
2lIstanbul University-Cerrahpasa, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Istanbul / Turkiye
Corresponding author e-mail: ngtarakci@medipol.edu.tr

ABSTRACT

The aim of this study was to reveal the microbiological loads of critical control points (CCP) such as tools - equipment and contact
surfaces used in beekeeping, to determine the risk factors they may create in terms of honey, hive and consumer health, to
create a risk ranking between CCP, and to reveal ways to minimize the loss of hive, colony and honey and its products. 100 pieces
of gloves from direct colony hives, beekeepers’ hands, hand irons, beekeeping brushes, hive bottom boards, honeycomb frames
and surrounding water sources are exemplified from Bolu province and around. Microbiological analyzes, PCR specificity and
sensitivity calculations were performed for Escherichia coli (E. coli), Staphylococcus aureus (S. aureus), Clostridium botulinum (C.
botulinum), total coliform, Bacillus cereus (B. cereus), Listeria monocytogenes (L. monocytogenes), Salmonella spp., Salmonella
Typhimurium (S. Typhimurium), Salmonella Enteritidis (S. Enteritidis), and Yersinia enterocolitica (Y. enterocolitica). It was
determined that 56% of beekeeping gloves and 64% of hands of personnel were positive for S. aureus; 41% of hand irons,
62% of beekeeping brushes, 78% of hive bottom boards, 65% of honeycomb frames, and 21% of water sources were positive
for total coliform. There was a positive correlation between total coliform, E. coli and all other microbiological parameters,
between L. monocytogenes, total coliform, E. coli, S. aureus, and C. botulinum, between C. botulinum, total coliform, E. coli,
L. monocytogenes, and S. aureus, between Salmonella spp., S. Typhimurium, and S. Enteritidis. The PCR sensitivity were about
1.2x103 and 1.8x101 cells level for S. Enteritidis and C. botulinum, respectively. As a result, it was determined that while Good
Manufacturing Processes are of utmost importance in honey production, the environmental parameters that bees will use for
honey production should also be in content with food and environmental safety in terms of the minimum requirements.

Keywords: Critical control points, Food pathogens, Honey, PCR sensitivity, PCR specificity, Risk ranking
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SIMULTANEOUS DETECTION OF VETERINARY DRUG RESIDUES AND CONTAMINANTS IN BOVINE MILK BY
LC-MS/MS METHOD USING ISOTOPICALLY LABELED INTERNAL STANDARDS

Zehra HAJRULAI-MUSLIU?, Risto UZUNOV', Stefan JOVANOV', Maksud KRLUKU?, Dean JANKULOSKi’,
Velimir STOJKOVSKI', Lazo PENDOVSKI', James Jacob SASANYA?3

1Faculty of Veterinary Medicine-Skopje, “Ss. Cyril and Methodius” University in Skopje, Lazar Pop-Trajkov 5/7, 1000 Skopje,
Republic of North Macedonia

2Veterinary ambulance Maksi, str. Amdi Leshi, Debar /REPUBLIC OF NORTH MACEDONIA

3International Atomic Energy Agency, Vienna International Centre, P. O. Box 100, A-1400, Vienna, Austria

Corresponding author e-mail: zhajrulai@fvm.ukim.edu.mk

ABSTRACT

The aim of this study was development, optimization and validation of LC-MS/MS method for simultaneous detection of 69
substances, from which 38 veterinary drug residues and 31 contaminants in bovine milk using isotopically labeled internal
standards. From the veterinary drugs were included 6 anabolic hormones, 2 lactones, 10 B-agonists, 15 antibiotics and 5
sulfonamides, while from the contaminants were included 28 organophosphorus pesticides and 3 mycotoxins. Also, in the
method were included 14 isotopically labeled internal standards. In the first step, the MS/MS method was developed with
injection of standards in MS/MS detector. For determination of precursor and product ions were used Electrospray ionization
(ESI) and Multiple reaction monitoring (MRM). For identification and quantification of the banned substances were determined
precursor ion and 3 product ions, while for the permitted substances were determined precursor ion and 2 product ions. In
the next step the chromatographic conditions were optimized. For these purposes different mobile phases, different gradient,
flow and column temperature were tested. The optimal conditions were achieved with flow 0.2 ml/min, column temperature
40°C, mobile phase A which contains water with 5 mMol ammonium acetate, 0.01 % formic acid and 0.01 % trichloroacetic
acid and mobile phase B which contains methanol with 0.1% formic acid. The optimal gradient program was as follows: 0-1
min, 95-80 % A; 1-4 min, 80-60 % A; 4—-8 min, 60-95 % A; 8-12 min, 95 % A. The separation of substances was performed on a
C18 chromatographic column. Further, three different extraction procedures were tested for extraction of substances from the
milk samples. The optimal results were achieved with acetonitrile:methanol:acetic acid. The purification of the samples was
performed with Oasis HLB cartridges. After optimization of the MS/MS method, LC conditions and extraction procedure the
method was validated. Linearity, limit of detection (LOD), limit of quantification (LOQ), decision limit (CCa), detection capability
(CCB), accuracy and precision of the method were included in the validation study. The range of coefficient of correlation (R2)
was from 0.980 for sulfadimetoxin to 0.998 for mabuterol. LOD ranged from 0.0036 to 47.94 ug/L, while the LOQ ranged from
0.053 to 59.43 pg/L. The CCa values were from 0.062 to 211.32 ug/L, while CCPB values were from 0.080 to 233.71 ug/L. Average
recoveries were in the range from 70.83% to 109%. Intraday coefficient of variation (CV) values were from 2.41% to 22.29%, while
interday CV values were from 3.48 to 23.91%. The results from validation study were in accordance with criteria prescribed in
the Commission Decision 2002/657/EC. Consequently, the method can be used for simultaneous detection of 69 veterinary drug
residues and contaminants in bovine milk samples.

Keywords: Bovine milk, Contaminants, Isotopically labeled internal standards, LC-MS/MS, Optimization, Validation, Veterinary
drugs residues
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FUTURE APPROACH TO ANTIMICROBIAL RESISTANT PATHOGENS IN FOODS OF ANIMAL ORIGIN

Walid ALALI

Department of Epidemiology & Biostatistics, Faculty of Public Health, Kuwait University Kuwait City/KUWAIT
Corresponding author e-mail: w.alali@ku.edu.kw

ABSTRACT

Antibiotics in agriculture are used not only to treat sick animals, but also to prevent them from developing disease and
promote their growth. The misuse and overuse of antibiotics in animal agriculture has consequences for human health.
These include development of antibiotic resistance bacteria that can spread to people directly though contact with animals/
environment or indirectly through consumption of contaminated food. Additionally, since food products and food animals are
traded internationally, antibiotic resistance can move between countries. This ultimately can result into human infection with
resistance bacteria that can be problematic to cure. Addressing the issue of antibiotic resistance in foods of animal origin requires
a one-health approach with effective collaboration and coordination between human health, food and agriculture sectors, and
environmental authorities. To tackle this issue, future approach to control and prevent antibiotic resistant pathogens in foods
of animal origin should focus on the following action points: 1) The national government can establish a national action plan to
combat antibiotic resistance as recommended by WHO and FAO. This requires close cooperation between all national agencies
(government, academic, private, and NGOs) to establish, implement and oversee the action plan. 2) Regulate the use of antibiotic
in food animals in cooperation with the national veterinary/agriculture authorities as well as veterinary pharmaceutical industry.
3) Improvement of animal health through biosecurity measures and management practices. This will consequently reduce the
need for antibiotic use as growth promoter and disease prevention. 4) Building a surveillance system to monitor antibiotic
resistance trends (in foodborne pathogens and indicators) as well as to monitor antibiotic usage in humans and animals. The
surveillance system will provide a timely corrective actions and allow evaluation of intervention measures. 5) Raise awareness
about antibiotic resistance from a food safety perspective and deliver risk-based messages to animal industry and food production
stakeholders to promote actions that can prevent development and spread of resistance through food. 6) Support research
to conduct studies on development and transmission of antibiotic resistance in the food chain as well as development and
evaluation of alternatives to antibiotic use in food animals. Antibiotic resistance in foodborne pathogens is an increasing public
health problem that urgently needs to be tackled at the national level. Implementation of the aforementioned action points can
potentially prevent and contain antibiotic resistance spread in the foods of animal origin, ultimately protecting public health.

Keywords: Antibiotic resistance, Food of animal origin, Public health
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VETERINER EGIiTiM KURUMLARINDA AKREDITASYON CALISMALARININ TEMEL UNSURLARI; GIDA
HIJYENi VE TEKNOLOJISI BOLUMU OZELINDE

Yeliz YILDIRIM

Erciyes Universitesi Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi ABD, Kayseri/Tiirkiye
Sorumlu yazar e-posta: yyildirim@erciyes.edu.tr

OZET

Bu calismanin amaci, veteriner egitim kurumlarinda akreditasyon siirecinin 6nemini ve temel unsurlari hakkinda bilgi vermektir.
Bir ilkede gelismisligin en belirgin gostergelerinden biri de (ilkedeki meslek mensuplarinin gorev ve sorumluluklarini uluslararasi
standartlar ¢ergevesinde yerine getirmeleridir. Veteriner fakultelerinde verilen egitimin uluslararasi standartlari yakalayabilmesi
icin akreditasyon calismalarina agirlik verilmesi ve EAEVE akreditasyonunun yakalanmasi kritik 6neme sahiptir. Son yillarda
Rusya ve Japonya’nin llkelerindeki tim veteriner fakultelerinin EAEVE akreditasyon siireglerine dahil olmalari yoniinde sirasiyla
glcli bir yaptirim ve tesvik getirmislerdir. Ginimuze kadar lkemizdeki bircok Veteriner Fakdltesi yillarca EAEVE’ye lye olmanin
getirdigi mali yukleri goguslemis ancak EAEVE’ye aktif bir sekilde dahil olma ve akreditasyon calismalarini yuriterek belli
standartlari yakalama konusunda cok gerilerde kalmistir.  Ozellikle Avrupa birimlerine akredite olmus bir fakilte; dgrencisine
istihdam acisindan tercih edilme, ikili anlasmalara bagli olarak farklh (lkelerde calisabilme ve belli bir kalitede egitim alabilme
imkanlari saglarken akademisyenine ve diger tim paydaslarina uluslararasilasma, cesitli alanlarda is birligi, egitim ve gcalisma
alanlarinda guincel igerikleri takip etme ve kaliteli hizmet alma gibi bircok avantaj saglamaktadir. Son yillarda EAEVE, pandemi
strecinde egitimin verimli bir sekilde strdirilebilmesi, iklim degisikligiyle miicadele ve yapay zekanin mesleki egitimde aktif bir
sekilde kullanimina yénelmis bulunmaktadir. EAEVE’ye akreditasyon calismalari Turkiye’deki Veteriner fakilteleri icin yasal bir
zorunluluk olmasa da sayilan avantajlari géz 6niine alindiginda egitim kurumlarinin hizmet verdikleri her alanda uluslararasi bir
kalite standardini yakalamalari ve kalite kultlrini yerlestirmeleri agisindan bir zorunluluk gibi gériilmektedir.

Anahtar Kelimeler: Akreditasyon, EAEVE, Egitim Kalitesi, Veteriner Egitim kurumlari
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ACCREDITATION STUDIES IN VETERINARY EDUCATION ESTABLISHMENTS; SPECIAL FOCUS ON FOOD
HYGIENE AND TECHNOLOGY DEPARTMENTS

Yeliz YILDIRIM

Faculty of Veterinary Medicine of Erciyes University, Food Hygiene and Technology Department, Kayseri/Turkiye
Corresponding author e-mail: yyildirim@erciyes.edu.tr

ABSTRACT

The aim of this study is to give information about the importance and basic elements of the accreditation process in veterinary
education establishments. One of the most obvious indicators of development in a country is that the members of the profession
in the country fulfill their duties and responsibilities within the framework of international standards. In order for the education
given in veterinary faculties to reach international standards, it is critical to focus on accreditation studies and to achieve EAEVE
accreditation. In recent years that, Russia and Japan have brought strong sanctions and incentives for all their veterinary faculties
to be included in the EAEVE accreditation processes, respectively. To date, many Veterinary Faculties in our country have coped
with all the financial burdens of being a member of EAEVE for years, however they have fallen behind in actively participating
in EAEVE and carrying out accreditation studies to meet certain standards. An EAEVE accredited veterinary faculty provides its
students with the opportunity to be preferred in terms of employment, to work in different countries depending on bilateral
agreements and to receive a certain quality of veterinary education. It also provides many advantages such as internationalization,
cooperation in various fields, following up-to-date content in education and working areas and receiving quality service for its
academic staff and all other stakeholders. In recent years, EAEVE focused on the efficient continuation of education during the
pandemic, the fight against climate change and the active use of artificial intelligence in veterinary professional education.
Although it is not a legal obligation for veterinary faculties in Tirkiye, considering the mentioned advantages, the EAEVE
accreditation studies is a strong necessity for every veterinary education establishment in Tirkiye to achieve an international
quality standard and to establish a quality culture in every field they serve.

Keywords: Accreditation, EAEVE, Education Quality, Veterinary Education Establishments
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ANTI-COVID STRATEGY CONTAMINATION AND CONTROL IN SPAIN IN THE FOOD SECTOR WITH SPECIAL
REFERENCE INDUSTRY WITH ONE EXAMPLE ON THE POULTRY

Gaspar ROS, Cano MARTINEZ, Ruben LOPEZ NICOLAS

Facultad de Veterinaria, Universidad de Murcia, Campus de Espinardo, 30071, Murcia/ SPAIN
Corresponding author e-mail:gros@um.es

ABSTRACT

Currently, there is no epidemiological evidence for foodborne transmission of SARSCoV-2, but while the main route for the
spread of the SARS-CoV-2 virus is person to person from respiratory droplets, survival of the virus in the air and its ability to infect
subsequently have raised concerns. Since the beginning of the pandemic, COVID-19 outbreaks in meat and other food processing
plants raise concern for potential foodborne spread. The risk of contamination of food products is possibly due to survival of
the virus in the air and in food processing operations if preventive measures are not followed. So, an alternate route of infection
from contaminated foods can be during handling of foods and subsequent spread of the virus to other surfaces such as face,
nose, leading to infection. This work has studied the adaptation measures that food business operators have had to implement
to prevent the transmission of SARS-CoV-2 in their facilities. To this end, the recommendations established in the Good Practice
Guide for establishments in the commercial sector, published by the Ministry of Health, were used as a model. A contingency
plan to prevent SARS-Cov-2, implemented in a poultry meat plant, has been studied to evaluate the effectiveness to prevent the
spread of this virus among workers. In addition, the measures applied subsequently an on-site control carried out by de Health
Authorities to control a COVID-19 outbreak in a food and vegetable industry are described. The data obtained from the study
of foodborne outbreaks notified in Murcia during the pandemic period shown a decrease in the incidence occurred in 2020.
However, there are no definitive conclusions about this issue, because a wide number of factors must be taken into account.
Further research is needed in the post-pandemic scenario to assess the effectiveness of the enhanced hygiene measures that
will continue to be implemented in businesses and households, in terms of reduced presence of pathogens in food, improved
hygiene practices, and reduced incidence of foodborne disease outbreaks.

Keywords: Control, Covid, Poultry, Spain
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MEAT ANIMAL CARCASS VASCULAR RINSING ON MEAT QUALITY AND FOOD SAFETY

James R. CLAUS

Meat Science & Animal Biologics Discovery, Department of
Animal & Dairy Sciences, University of Wisconsin, Madison, Wisconsin/USA

Corresponding author e-mail: jrclaus@wisc.edu

ABSTRACT

Vascularly rinsing meat animal carcasses early postmortem has demonstrated positive effects on meat quality (color and
palatability) and food safety while improving economic performance. The novel postmortem process that achieves these
outcomes is referred to as Rinse & Chill® technology (MPSC Inc., Hudson, Wisconsin). Immediately upon exsanguination of
the humanely stunned animal, the technology involves inserting a specially designed catheter into the carotid artery in which
the vasculature is rinsed (10% of carcass weight, ~3 minutes) with of a chilled isotonic solution containing dilute concentrations
of approved common substrates through the cardiovascular system. The rinse solution uses approved food grade ingredients
(98.5% water; balance consists of saccharides, phosphates). The saccharides and phosphates represent substrates the muscle
metabolizes for normal energy production, thus resulting in no detectable residual differences in these substrates between
conventionally chilled carcasses and those that are vascularly rinsed using the RCT process. The saccharides facilitate postmortem
glycolysis resulting in a more rapid drop in pH. Rinse & Chill® (RCT) results in removal of 40% more blood than in non-rinsed
carcasses. By rinsing the vasculature with the chilled solution results in more effective chilling of the carcass. The process
facilitates hide removal, reduces unnecessary trimming, increases carcass dressing percentage, and produces cleaner carcasses.
RCT results in carcasses that have lower surface microbial counts (aerobic plate counts, coliform bacteria, Escherichia coli) as
well as reduction in pathogens in the meat (Escherichia coli 0157:H7). On a moisture fat-free basis, RCT meat is not different
than in meat from non-rinsed carcasses. Numerous studies have demonstrated improvement in meat color and meat tenderness
although the exact mechanism associated with tenderness has yet to be elucidated. RCT is being used commercially on beef,
lamb, and bison in several countries (United States, Canada, Australia).

Keywords: Escherichia coli 0157:H7, Meat quality, Rinse & Chill® technology, Microbial counts.
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FENOLIK BILESIKLER iCINDE ANTOSIYANINLERIN YERi VE GIDA ENDUSTRISINDE KULLANIM ALANLARI
The Place of Anthocyanins In Phenolic Compounds and Their Usage in The Food Industry

Elif Biisra OZGUR', Ahmet Hulusi DINCOGLU?

1Burdur Mehmet Akif Ersoy Universitesi, Saglik Bilimleri Enstitiisii, Gida Hijyeni ve Teknolojisi Anabilim Dali, Burdur/Turkiye
2Burdur Mehmet Akif Ersoy Universitesi, Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik Bolimii, Burdur/Tirkiye
Sorumlu yazar e-posta: adincoglu@mehmetakif.edu.tr

OZET

insanlarin yasamini devam ettirebilmeleri icin beslenmenin dogru ve dengeli bir sekilde yapilmasi, makro ve mikro besin
ogelerini yeterli bir sekilde tlketilmesi gerekmektedir. Dogru beslenmede temel ihtiya¢ duyulan besin 6gelerinin yani sira
bireyde hastaliklarin olusumunun engellenmesi ve daha kaliteli bir yasam sirdirmenin saglanabilmesi icin viicuda alinmasi
gereken bazi biyoaktif bilesikler vardir. Bu bilesiklerin en 6nemli siniflarindan biri ise fenolik bilesikler ve bunlar icerisinde yer alan
antosiyaninlerdir. Bu ¢calismanin amaci antosiyaninlerin 6zellikleri, saglik etkileri ve basta gida endustrisi olmak tzere kullanim
alanlarini ortaya koymaktir. Fenolik bilesikler icerisinde yer alan antosiyaninlerin gidalarda kullanimi bir¢ok agidan ilgi ¢ekici
olmustur. Dogada bogurtlen, ahududu, nar, kirmizilahana, siyah ve kirmizi kus Gzimd, agac cilegi, kizilcik, erik gibi bircok meyve
ve sebzede bulunan bu bilesikler dogal bir renk pigmentidir. Antosiyaninler insan sagligini iyilestirme ve gelistirmede 6nemli
fizyolojik etkiler sagladigindan gidalara ek olarak katilmasi veya diger alternatif kullanimlari bircok arastirmaya konu olmustur.
Antosiyanin ozutleriyle iliskili yapilan ¢alismalarda gérme keskinliginin ve antioksidan kapasitenin artiriimasi, antikanserojenik
ve antillseratif aktivite, normal vaskiler gecirgenligin korunmasi gibi saglk tzerine bircok olumlu etkileri bulunmustur. Dogal
pigment yapisinda olan antosiyaninler gida enddstrisinde kendine yer bulmaktadir. Bir renk belirteci olarak tiiketiciye Grinin
durumu hakkinda bilgi verebilen antosiyaninler akilli filmlerde, aktif paketleme ve biyoaktif filmlerde kullanilabilmektedir.
Filmlere eklenen antosiyaninlerin film 6zellikleri Gizerine olan etkisine bakildiginda ise yapilan ¢alismalarin olumlu sonuclar verdigi
gorilmustdr. Antosiyaninler ilave edildigi gidalari fonksiyonel hale getirmesi ve insan sagligina yararli etkileriyle sentetik gida
katki maddelerine alternatif bir bilesendir. Bu sebeple yenilebilir filmlerde kullanimi ve gidalara ek olarak katilmasinda uretici ve
gida pazari tesvik edilmelidir.

Anahtar kelimeler: Antosiyanin, Akilli paketleme, Aktif paketleme, Biyoaktif film, Dogal renklendirici

ABSTRACT

In order for people to continue their lives, nutrition should be done in a correct and balanced way, and macro and micro nutrients
should be consumed adequately. In addition to the essential nutrients in proper nutrition, there are some bioactive compounds
that must be taken into the body in order to prevent the formation of diseases in the individual and to ensure a better quality
of life. One of the most important classes of these compounds is phenolic compounds and anthocyanins in them. The aim of
this study is to reveal the properties, health effects and usage areas of anthocyanins, especially in the food industry. The use
of anthocyanins, which are among phenolic compounds, in foods has been interesting in many ways. These compounds, which
are found in nature in many fruits and vegetables such as blackberries, raspberries, pomegranates, red cabbage, black and
red currants, strawberries, cranberries, plums, are a natural color pigment. Since anthocyanins provide important physiological
effects in improving and development human health, their addition to foods or other alternative uses have been the subject
of many studies. Studies related to anthocyanin extracts have found many positive effects on health such as increasing visual
acuity and antioxidant capacity, anticarcinogenic and antiulcerative activity, and preservation of normal vascular permeability.
Anthocyanins, which are in the structure of natural pigments, find their place in the food industry. Anthocyanins, which can
inform the consumer about the status of the product as a color indicator, can be used in smart films, active packaging and
bioactive films. When the effect of anthocyanins added to the films on the film properties is examined, it has been seen that
the studies have given positive results. Anthocyanins are an alternative ingredient to synthetic food additives, with their added
functionality and beneficial effects on human health. For this reason, the producer and food market should be encouraged to use
it in edible films and to add it to foods.

Keywords: Anthocyanin, Smart packaging, Active packaging, Bioactive film, Natural colorant
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GiRIS

Bitkiler, insanligin baslangicindan bu yana yasamin en temel kaynaklarindan biridir. insanlar bitkileri yalnizca beslenme amagli
degil ayni zamanda bircok hastaligin 6nlenmesinde ve tedavisinde de kullanmislardir. Bitkiler dogal yapilari geregi farkh 6zellik ve
oranlarda bircok fenolik bilesen icerirler. Bu bilesikler, bitkiler tarafindan kendini savunmak ve olumsuz kosullar altinda buyimeyi
tesvik etmek amaciyla Uretilir (1). Fenolik bilesikler bitkilerin ikincil metabolitleri olup dogada 8000 farkli tlril tespit edilmistir.
Yapilarinda en az bir hidroksil grubu bulunduran aromatik halka barindirirlar (2). Bitkisel kaynakli besinlerin kendilerine 6zg( tat,
koku ve renk olusumunda 6nemli gorevleri olan fenolik bilesikler, sebze ve meyvelerde ¢ok az oranlarda bulunmalarina ragmen
islevsellik agisindan olduk¢a 6nem arz eden biyoaktif bilesenlerdir. Antosiyanin kelime anlami bakimindan Latince gicek (antho)
ve mavi (cyanin) sozclklerinden tiiremistir. Antosiyaninlerin temel yapi tasi flavilyum iyonudur (3). Bitkilerde 6zellikle gicek ve
meyvelerin renklerinden sorumlu pigmentlerdir (4). Antosiyanin grubu pigmentler; bégiirtlen, ahududu, nar, kirmizilahana, siyah
ve kirmizi kus Gzim, agac cilegi, kizilcik, erik gibi bircok meyve ve sebzenin pembeden mora kadar degisen renklerini veren
maddelerdir. Meyvenin isitilmasi ve/veya fermentasyon antosiyaninlerin suya ge¢mesini saglar (5). Antosiyaninlerin bitkilerde
antioksidan ve UV isinindan koruma goérevlerinin yani sira savunma, tozlasma ve tGreme fonksiyonlarinda énemli rolleri vardir.
Dogada bulunan birgok farkl antosiyanidinin, genellikle Gglincli karbon atomundaki hidroksil grubuna; glikoz, galaktoz, rannoz,
ksiloz ve arabinoz gibi sekerlerden biri veya ikisinin baglanmasi ile olusan 635 farkli antosiyanin tespit edilmis olmakla birlikte
bunlardan ancak bazilari yenilebilir Griinlerde bulunmaktadir (6). Antosiyaninler insan diyetinde yer alan bircok meyve, sebze
ve bitkiler ile bunlardan elde edilen yiyecek ve iceceklerde degisen miktarlarda bulunmaktadir. Bitki ve gidalardaki kalitatif ve
kantitatif antosiyanin bilesimi, genetik, yetistirme ve klimatik faktorlerin yani sira isleme ve saklama kosullarindan etkilenir.
Antosiyanin alimi blyuk 6l¢tide (ilkeye, mevsime ve beslenme aliskanliklarina gére degisir. 180-215 mg/gtin araliginda ilk tahmin
Kiihnau (7) tarafindan yapilmistir, ancak daha ileri calismalar ¢ok daha diisiik tiiketim degerleri gdstermistir. Ornegin, ABD’de
tahmini gunlik alim miktari ortalama 12.5 mg/giin iken (8), bu degerler Avrupa’da erkekler i¢in 19.8 (Hollanda) ile 64.9 mg/
giin (italya) ve kadinlar icin 18.4 ile (ispanya) 44.1 mg/giin (italya) olarak belirlenmistir (9). Antosiyanin ézitleriyle iliskili yapilan
calismalarda gérme keskinliginin artirilmasi (10), antikanserojenik aktivite (11), antioksidan kapasite (12, 10), Ulser 6nleyici
aktivite (13), normal vaskdiler gecirgenligin korunmasi (10) gibi saglk Gzerine bir¢cok olumlu etkileri bulunmustur. Yapilan bir
calismada farkh antosiyanin kaynaklarinin tiiketimi ile kardiyovaskiler hastaliktan 6lim riskinde %14’lik dusis gozlemlenmistir
(14). Antosiyanin aliminin kan sekeri seviyesinin %57 dustrdiGgi (15), hipoglisemik (16), hipolipidemik (17) ozellikler gésterdigi,
norodejeneratif hastaliklarin 6nlenmesini sagladigi (18) ve osteoklast olusumunu baskilayarak antiosteoporotik kemik emilimini
etkiledigi (19) saptanmistir. Bunlara ek olarak, gida maddelerindeki antosiyaninler, bazi enzimlerin inhibisyonu yoluyla damarlarin
gevsemesini diizenler ve kardiyotoksisiteye karsi koruma saglar (20). Ayrica, antioksidan aktivitesi ile E vitamininden doért kat
daha gticlu bir sekilde g6z ve kalp saghgini destekler (21). FAO/WHO Gida Katki Maddeleri Uzman Komitesi (JECFA), antosiyanin
iceren OzUtlerin, mutajenite, Greme toksisitesi ve teratojenite dahil olmak tzere sinirli toksikolojik calismalara dayanarak ¢ok
disuk bir toksisiteye sahip oldugu sonucuna varmistir (22).

2. Antosiyaninlerin Gida Endiistrisinde Kullanimi
2.1. Paketlemelerde kullanimi

Antosiyaninler ve akilli paketleme

Tuketici talebini karsilamak icin dogal, yenilenebilir, geri donustirilebilir ve biyolojik olarak pargalanabilir cevre dostu filmler
gelistiriimektedir (23). Buna ek olarak akilli film teknolojisinde gidanin giivenligi ve kalitesi ¢esitli belirteclerle paket izerinde
izlenebilmektedir (24, 25, 26). Filmler, paket icindeki sicaklik, zaman, pH, oksijen, karbondioksit ve toksin degisikliklerine
yanit veren renk degisimi gibi fiziksel gosterge sensorleri tasir (24). Bu durumda tiiketici ambalaji agmadan gida kalitesini
degerlendirebilir (27). Akilli filmlerin islevi, genellikle boya bazli bilesikler olan ve gida Urinlerinin kimyasal ve mikrobiyal kalitesini
degerlendirmeye yardimci olan etkilesimli gbstergelere dayanir. Bu islev, gercek zamanl olarak depolama sirasinda sicaklik ve
pH degisikliklerinin izlenmesini, gaz konsantrasyonunun kontroliinii veya mikroorganizmalarin aktivitesini icerir (25). Gidalar
saklama sirasinda asit, gaz, aminler ve ugucu nitrojen bilesikleri gibi metabolitleri serbest birakir ve bu da mikrobiyal bozulmalari
veya kimyasal degisiklikleri gostermektedir. Bu salinan metabolitler ile filme eklenen aktif gostergeler arasindaki reaksiyon
gorsel renk degisikligine neden olur ve tazelik gostergesi olarak kullanilabilir. Genellikle, gésterge ajanlari olarak bromokresol
yesili, bromokresol moru, bromofenol mavisi ve kresol kirmizisi gibi sentetik kimyasal bilesikler kullaniimaktadir (28). Bununla
birlikte, bu bilesikler yenilebilir degildir ve gida ile temas ettiginden, gida kalitesinin izlenmesinde kullanimlarini sinirlayan
olasi toksisiteleri nedeniyle tiketici igin risk olusturabilmektedir (29). Dogal antosiyanin kaynaklari, gida tazeligini izlemek igin
akilli filmlerde yenilebilir dogal gostergeler olarak glivenle kullanilabilir. Antosiyaninler, asidik pH kosullarinda stabil, yiksek
pH degerinlerde kararsizliga sahiptirler (30). Antosiyanin molekillerinin pH degisimine bagli renk degistirme yetenegi, yliksek
hassasiyet ve disik Gretim maliyeti, bu bilesikleri akilli bir gida paketleme sisteminde gorsel gostergeler olarak uygulama igin
makul kilan avantajlardir (31). Yiyecekler (6zellikle balk, deniz Grlinleri, domuz eti, sit) icin akilli filmlerin gelistiriimesi amaciyla
farkli biyopolimerlerin (nisasta, kitosan, karboksimetil-sellloz, polivinil alkol, jelatin ve agar gibi) akilli ajanlar olarak farkh
kaynaklardan elde edilen antosiyanin bakimindan zengin bitki 6zitleri ile uygulanmasi bu yiyeceklerin kalitesini ve glivenligini
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izlemek igin etkili bir alternatiftir. Cesitli calismalar, bu akilli filmlerin gida Grinlerinin kalitesini izlemek icin umut verici dogasini
gostermistir (24).

Baliketi, kolay mikrobiyal kontaminasyon ve bu gidanin bozulmasina neden olan mikroorganizmalar ve biyokimyasal reaksiyonlar
tarafindan tesvik edilen metabolik reaksiyonlar nedeniyle olduk¢a ¢abuk bozulur (32). Su Urinlerinin bozulmasi ile birlikte
amonyak, dimetilamonyum ve trimetilamin gibi yiksek miktarlarda ugucu bazik nitrojen (TVB-N) ortama salinir (32, 33).
Ambalajda salinan bu bilesikler, Griin atmosferinde bir pH artisi ile sonuglanir ve pH gostergeleri olarak antosiyanin iceren bir
filmde bir renk degisikligine neden olur (33). Moradi ve ark. (26), bakteriyel nanoseliiloz bazli ve siyah havugtan elde edilen
antosiyanin 6zitd iceren bir film elde ederek balik filetosu paketlerinde ayirt edilebilir renk degisikliklerini inceledi. Baligin en
taze oldugu asamada pembe renk, baligin yenemeyecegi durumlarda ise mavi ve haki renk gézlemlendi. Zhang ve ark. (34),
karides kalitesini izlemek icin tatl patates ve kirmizilahana antosiyaninleri iceren bir nisasta/polivinil alkol filmi kullanmis ve
saklama suresi arttikga, film tarafindan emilen bazik bilesiklerin saliniminin arttigini gézlemlemistir. Bu bilesikler, filmdeki hidroksil
iyonlarinin artmasina neden olarak baslangictaki acik mor rengini maviye g¢evirmistir. Kang ve ark. (33), glil antosiyaninleri ile
birlestirilmis polivinil alkol/bamya musilaj polisakkaritleri bazli film kullanarak mordan (O saat) maviye (18 saat), koyu yesile (24
saat) ve sariya (32 saat) doniisen renk degisimleriyle gercek zamanli karides tazeliginin izlenmesini saglamislardir. Wu ve ark. (35),
siyah piring kepegi antosiyaninleri iceren kitosan/oksitlenmis kitin nanokristalleri bazli film kullanarak karides kalitesini izlemis
ve depolamanin sonunda mordan grimsi maviye veya kahverengiye bir renk degisimi gdzlemlemistir. Zhang ve ark. (36), domuz
etinin tazeliginin azalmasi sirasinda mikroorganizmalar tarafindan tretilen ugucu amino gruplarini izlemek icin biyolojik olarak
parcalanabilen polimer bazh film ve roselle antosiyaninlerin potansiyelini degerlendirmis ve rengin 60 saatlik depolamadan
(25°C) sonra kademeli olarak kirmizidan yesile ve 72 saatlik depolamadan sonra sariya donustigina gostermislerdir.

Antosiyaninler ve aktif paketleme

Son yillarda, gidanin korunmasini iyilestirmek ve kimyasal koruyucularin kullanimini azaltmak i¢in antimikrobiyal ve antioksidan
ajanlar iceren biyo bazli aktif filmlerin gelistiriimesi ve kullanimina olan ilgi artmistir. Gidalarda sentetik koruyucularin
kullanimi, potansiyel saglk riskleri nedeniyle sorgulanmistir. Yaygin olarak incelenen alternatif bir yaklasim, antosiyaninler gibi
antioksidan ve antimikrobiyal maddeler bakimindan zengin bitki 6zleri olarak dogal kaynaklardan elde edilen antioksidanlarin ve
antimikrobiyallerin kullanilmasidir. Antosiyaninler, pH indikator boyasi olarak kullaniminin yani sira, gida ambalaji icin dogal aktif
ajanlar olarak kullanilmalarina izin veren antibakteriyel ve antioksidan aktiviteler gibi gesitli biyolojik aktiviteler de sergiler (37).
Wu ve ark. (35), in vitro antioksidan aktivite gésteren (DPPH yontemi) siyah piring kepeginden elde edilmis antosiyanin iceren
kitosan nanokompozit filmler/oksitlenmis kitin nanokristalleri gelistirdi ve bu 6zelligi sayesinde deniz Grinlerinin depolanmasi
sirasinda nitrojen iceren ugucu maddelerin olusumunu inhibe edebildi. Yong ve ark. (38) antosiyanin bakimindan zengin mor
ve siyah patlican 6zlerinin eklenmesinin kitosan filmlerin antioksidan aktivitesini artirdigini gézlemlemistir. Stoll ve ark. (39),
depolama sirasinda sizma zeytinyaginin kalite 6zellikleri (izerinde maltodekstrin ile mikrokapstllenmis tGziim kalintisindan elde
edilmis antosiyanin ve nisasta bazli biyolojik olarak pargalanabilir ve aktif bir filmin etkisini degerlendirmistir. Film, zeytinyaglarinin
kalitesini Codex Alimentarius tarafindan 8 giinden fazla (8. gtinde 13.6 meq 02/kg peroksit) belirlenen sinirlar altinda tutmada
etkiliydi, polipropilen torbalarda paketlenen yag ise depolamanin 4. giinden 6nce bozulmustu (326,5 meq 02/kg). Bu sonuglar,
mikrokapstllenmis antosiyaninlerin zeytinyag icin biyolojik olarak pargalanabilir ambalajlarda aktif antioksidan ajanlar olarak
potansiyelini gostermistir.

Koosha ve Hamedi (30), siyah havug¢ antosiyanini ve bentonit nanokilleri iceren kitosan/PVA nanokompozitlerinin aktif ve
akilli filmlerini Gretti ve bu film, gida Grlnlerinin bozulmasiyla iliskili patojenlerde Staphylococcus aureus, Escherichia coli ve
Pseudomonas aeruginosa’ya karsl antibakteriyel aktivite gosterdi. Staroszczyk ve ark. (40), kus livezi, yaban mersini, hanimeli ve
aronya kispesinin sulu 6zleri iceren balik jelatin bazli filmlerin E. coli, Pseudomonas fluorescens, S. aureus ve L. innocua’ya karsi
antioksidan ve antimikrobiyal aktivite gosterdigini gozlemledi. Maqui berry’den ekstrakte edilen antosiyaninlerin kitosan bazli
filmlere eklenmesi Serratia marcescens, Aeromonas hydrophila, Achromobacter denitrificans, Alcaligenes faecalis, Pseudomonas
fluorescens, Citrobacter freundii ve Shewanella putrefaciens’e karsi antibakteriyel aktivitesini artirmistir. Sonuglar, biyopolimer
filmlere eklenen antosiyaninlerin gida icin antimikrobiyal ve antioksidan ambalaj malzemeleri olarak kullanilabilecegini, ayni
zamanda cevre ve insan saghgl Gzerinde daha az etkiyle raf omrinl artirarak kalite ve glivenligin iyilestirilmesine katkida
bulunabilecegini gbstermektedir.

Antosiyaninler ve biyoaktif filmler

Saflastirilmis antosiyaninlerin, antosiyanin 6zitiinin ve hatta meyvelerin veya sebzelerin dahil edilmesi, tiketici icin gida
kalitesinin sinyalini veren ve ayni zamanda gidanin korunmasina katkida bulunan c¢evre dostu filmlerin antioksidan aktivitesini
arttirir. Ayrica antosiyaninler, bulasici olmayan kronik hastaliklara karsi biyolojik etkileri nedeniyle insan vicudunun genel
saghginin iyilestirilmesinde biyolojik bir role sahiptir (41). Antosiyanin iceren yenilebilir filmlerin en biyik avantaji, antosiyanin
molekillerinin gastrointestinal sistemden stabil bir sekilde tasinmasini saglamak ve bagirsaklara ulasarak bagirsak epitel
mukozasi ile lenfatik sisteme gecisini saglamaktir. Ancak filmin gelistiriimesinde kullanilan polimer tiirQ, antosiyanin molekdlleri
her bir polimerle farkl sekilde iliskilendirildiginden ortama salinan antosiyanin miktarini etkileyeceginden, molekillerin salinimi
dikkatlice incelenmelidir (42).
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9. VETERINER GIDA HiJYENi KONGRESI

Antosiyaninlerin film 6zelliklerine etkisi

Yiyecek filmlerine herhangi bir akilli, aktif veya biyoaktif maddenin dahil edilmesi, bu malzemelerin cesitli 6zelliklerini olumlu
veya olumsuz sekilde etkileyebilir. Bu nedenle, bu bilesikler filmlere eklendiginde akilli, aktif ve biyoaktif ozelliklerine ek
olarak, ambalaj malzemesinin 6zelliklerini ve gida Grlininiin 6zelliklerini nasil etkiledigini arastirmak da gerekir. Bu nedenle,
bircok arastirmaci, calismalarini biyopolimerik filmlerin mekanik ve fiziksel 6zellikleri ve antosiyanin 6zltlerini dahil ederek
nasil etkilendikleri Gzerine yogunlastirdi. Antosiyanin bakimindan zengin 6zitlerin eklenmesi, diger film 6zelliklerinin yani sira
kalinhgi, rengi, opakhgi, ¢ozinlrligl, su buhari gegirgenligini (WVP), gerilme mukavemetini, kopmada uzamay etkileyebilir.
Bu konuda yapilan galismalarda olumlu sonuglar gérilmistiir (30, 33, 34, 36). Yenilebilir filmler genellikle inert malzemelerle
tanimlanmasina ve gozle gorilir bir tada veya kokuya sahip olmamasina ragmen, antosiyanin 6zltleri veya meyve ve sebze
0zutl ile birlestirildiklerinde, eklenen antosiyanin kaynagina karsilik gelen tat ve kokuyu gosterebilirler (43). Bu nedenle, filmin
uygulandigl her gida tird igin tlketiciler tarafindan hangi konsantrasyonun kabul edildigini belirlemek icin, duyusal 6zellikler
filmlerde degerlendirilen bir parametre olmalidir. Antosiyanin molekiillerinin stabilitesi, yapi, pigment konsantrasyonu, pH, 1sik
yogunlugu, oksijen, sicaklik, diger pigmentlerin varligi, metal iyonlari, diger organik bilesikler ve bunlarin bozunma triinleri dahil
olmak Uzere bircok faktor tarafindan degisebilir (44). Bu nedenle, filmlerin elde edilmesinde tim bu parametrelerin dikkate
alinmasi gerekmektedir.

2.2. Antosiyaninlerin dogal renklendiriciler olarak kullanimi

Antosiyaninler; turuncu, kirmizi ve mor renkleri ve sulu gida sistemlerine katilmalarina izin veren suda c¢ozunurlikleri
nedeniyle dogal renklendiriciler olarak kullanim igin yiksek bir potansiyel sergilemektedir (2). Antosiyanin 6zlerindeki saghgi
gelistirici ozelliklerin belirlenmesi, bu dogal pigmentlere olan talebi artirarak gesitli gida uygulamalarinda kullanimlari igin
yeni bir firsat penceresi agmaktadir (22). Yapilan bazi ¢alismalarda antosiyaninlerin yogurda dogal renklendiriciler olarak dahil
edilmesiyle Grininin saghk yararlari da dahil olmak Gzere duyusal niteliklerinin iyilestirildigi gorilmustar. Tuketiciye gore,
dogal renklendiriciler, glivenlikleri ve daha saglikh 6zellikleri nedeniyle suni renklendiricilere gore daha ¢ok tercih edilmektedir
(45). Yogurt, dinyada en ¢ok tiketilen Urtnler arasinda yer alan bir besindir. Yiiksek tiiketim orani sayesinde yogurdun dogal
katki maddeleri ile takviyesi 6nemli bir besin ve fonksiyonel deger katabilir. Bu nedenle, antosiyaninlerle zenginlestirilmis yeni
bir fonksiyonel gida tirlini 6nermek amaciyla yeni saghkli ve strdirilebilir yogurt Griinleri gelistirmek dnem kazanmistir (46).
Antosiyaninler bilinen en iyi dogal gida boya maddesi olarak bilinmesine ragmen, saflastirmalarinin zor olmasi ve stabil olmamalari
nedeniyle bu alanda kullanimi zor olmaktadir. Ancak uygun tekniklerle saflastiriimalari kolaylastirilabilir ve stabilitesini artirarak
gidalarda aktif kullanimi artirilabilir.

SONUC

insan sagligini iyilestirme ve gelistirmede, bazi hastaliklarin dnlenmesinde biiyiik etkisi olan fenolik bilesiklerden antosiyaninlerin
viicuda alinimini artirabilmek amaciyla yapilan galismalar gida endistrisi icin blylk 6nem arz etmektedir. Bu baglamda yenilebilir
filmlerde kullanilabilen antosiyaninler ayni zamanda dogal bir pigment oldugundan akilli filmlerde kullanimi ilgi ¢cekici olmustur.
Bir renk belirteci olarak tiketiciye trtiniin durumu hakkinda bilgi verebilmektedir. Antosiyaninlerin 6zellikle farkli pH araliklarinda
farkli renkler gosterme yetenegi dnemli bir tercih sebebi olmustur. Filmlere eklenen antosiyaninlerin film 6zelliklerine (sira
kalinhgl, rengi, opakligi, ¢ozinirligu, su buhari gecirgenligi vb.) etkisine bakildiginda ise yapilan ¢alismalarin olumlu sonuglar
verdigi gorilmustir. Ayni zamanda antimikrobiyal ve antioksidan Ozelligi sayesinde gidanin korunmasi i¢cin énemli bir dogal
katki maddesi olmustur. Sentetik gida katki maddeleri yerine toksisitesi diisik hem gidaya hem insan sagligina yararh etkileri
yiksek olan antosiyaninlerin kullanimi artirilmaldir. Bir dogal renklendirici olan antosiyaninler sentetik renklendiricilere nispeten
tercih edilmesi ¢cok daha faydali olacaktir. Bu sebeple hem filmlerde kullanimi hem de gidalara ek olarak katilmasinda tretici ve
gida pazari tesvik edilmelidir. Cevre dostu ve dogal bir materyal olmasindan dolayi gida sektori disinda ilag, kozmetik ve boya
sektorlerinin de antosiyanin kullanimi artirilabilir.
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SUPERKRITIK AKISKAN EKSTRAKSIYONUNA GENEL BAKIS

Extraction Techniques Used in Obtaining Valuable Components For The Food Industry: An Overview of
Supercritical Fluid Extraction
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OZET

Bu biyoaktif bilesenlerin konsantrasyonlarinin yani sira, kullanilan Gretim ekipmanlari ve 6ziitleme yontemleri, elde edilen 6zlerin
ve esansiyel yaglarin kalitesini belirlemektedir. Konvansiyonel tip ekstraksiyon yontemlerin dezavantajlarinin olmasi nedeni
ile solvent tiketimini azaltarak cevre kirliligini 6nleyen, ekstraksiyon silresini kisaltip verimi arttiran alternatif ekstraksiyon
tekniklerinin gelistiriimesine yonelik arastirmalar yapilmistir. Klasik ekstraksiyon yontemlerinin yerini alan mikrodalga destekli
ekstraksiyon, ultrason destekli ekstraksiyon, stiperkritik akiskan ekstraksiyonu gibi teknikler gelistirilmis, ancak bu ekstraksiyon
tekniklerinin ¢ogunda solvent kalintisi olmasi ve elde edilen ozitteki bilesenlerin bozunmasina neden olacak isil islemin
uygulanmasi, slperkritik akiskan ekstraksiyonunu 6n plana c¢ikarmistir. Stperkritik akiskan ekstraksiyonu, pek cok avantaji
nedeniyle konvansiyonel tip ekstraksiyonuna alternatif olarak diistintildiiglinden ¢ok sayida arastirmaya konu olmustur. Ancak sivi
solventlerin pek cogunun patlayici 6zellikte, pahali ve cevre kirliligine neden olmasi 6énemli bir dezavantaj olarak gorilmektedir.
Solvent olarak karbondioksit kullanimi bu dezavantajlari ortadan kaldirmaktadir. Akiskan olarak karbondioksitin kullanildigi
stperkritik karbondioksit ekstraksiyonunun optimizasyonu saglandiginda diger ekstraksiyon yontemlerine gére daha iyi 6ziit elde
edildigi cesitli calismalarda ifade edilmistir. Fonksiyonel gidalar, farmasotik Griinler gibi 6zellikle insan tiiketimi icin kullanilacak
ve 1s1, 151k ve oksijenden etkilenen ekstrakt bilesenlerinin eldesi igin sliperkritik karbondioksit kullanimi pek ¢ok arastirmaci
tarafindan tavsiye edilmektedir. Siperkritik karbondioksit ile yapilan ¢alismalarin artmasi bu yontemin ticari olarak kullanimini da
glindeme tasimistir. Sonug olarak, her gecen giin yenilenen ekstraksiyon yontemleri ile cevreye daha az olumsuz etki gosterecek
tekniklerin avantaj ve dezavantajlarinin oldugu gériilmektedir. insan tiiketiminde kullanilacak olan ekstraktlarin tiretim imkanlari
dogrultusunda stperkritik akiskan ekstraksiyon tipi segilebilecegi sonucuna varilabilir.

Anahtar kelimeler: Ekstraksiyon, Esansiyel yag, Stperkritik akiskan ektraksiyonu, Stiperkritik CO2 ekstraksiyonu

ABSTRACT

Itis critical that the materials be acquired without compromising the activity of the bioactive componentsin cell structures, and that
they be used in foods, pharmaceuticals, and cosmetics. Due to the disadvantages of conventional extraction methods, research
has been carried out to develop alternative extraction techniques that reduce solvent consumption, prevent environmental
pollution, shorten extraction time and increase yield. Techniques such as microwave, ultrasound and supercritical fluid extraction
have been developed to replace traditional methods. The presence of solvent residues in most of these techniques, as well as
the use of heat treatment that causes the decomposition of the components, has pushed supercritical fluid extraction to the
forefront. These drawbacks are eliminated by using carbon dioxide as a solvent. According to prior researches, when supercritical
carbon dioxide extraction, in which carbon dioxide is employed as the fluid, is optimized, a better extract is obtained than with
conventional extraction procedures. Many studies propose using supercritical carbon dioxide to extract components that will
be utilized specifically for human consumption, such as functional foods and medicinal items, and that are impacted by heat,
light, and oxygen. The increased usage of supercritical carbon dioxide has pushed the commercialization of this approach to the
forefront. As a consequence, it is clear that there are benefits and drawbacks to extraction methods that are updated on a daily
basis, as well as strategies that will have a lower negative influence on the environment. It may be stated that the supercritical
fluid extraction type can be chosen based on the production capabilities of the extracts to be utilized for human consumption.

Keywords: Extraction, Essential oil, Supercritic fluid extraction, Supercritic CO2 extraction
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GIRiS

Tuketicilerin tibbi Grlinlere, nitrasotiklere ve dogal Grlinlere artan talebi ile bitki 6zleri ve esansiyel yaglarin Gretiminin
gerceklestirilmesinde kullanilabilecek en uygun ekstraksiyon teknikleriarastiriimaya baslanmistir. Materyallerin hiicre yapilarindaki
biyoaktif bilesenlerin aktivite kaybina ugramadan elde edilip gidalara, ilaglara ve kozmetik Griinlere dahil edilmesi cok 6nemlidir.
Bu biyoaktif bilesenlerin konsantrasyonlarinin yanisira, kullanilan Gretim ekipmanlarive 6ziitleme yontemleri elde edilen 6ziitlerin
ve esansiyel yaglarin kalitesini belirlemektedir. Ekstraksiyon, bir veya daha fazla degerli bilesenin hammaddeden ayrilmasi olarak
tanimlanmaktadir (1). Elde edilen bu bilesenler cesitli endistrilerde kullaniimaktadir. Konvansiyonel ekstraksiyonlarin basinda
maserasyon, sokselet ve perkolasyon ekstraksiyonlari gelmektedir. Bilinen en eski ekstraksiyon yontemi sokselet ekstraksiyonudur
(2, 3) Teknolojinin de gelismesiyle konvansiyonel yontemlere alternatif olarak ¢cevreye daha az olumsuz etkileri olan, ultrasonik,
ohmik i1sitma, mikrodalga, subkritik ve stiiperkritik ekstraksiyon teknikleri gelistirilmistir.

EKSTRAKSIYON TEKNiKLERI

Konvansiyonel Ekstraksiyon Teknikleri

Geleneksel tekniklerin basinda, Franz von Soxhlet tarafindan kati bir numuneden yag ekstrakte etmek igin gelistirilen Sokselet
ekstraktori gelmektedir (3) Hala yaygin bir sekilde kullanilan bu yontemde solvent sirekli olarak érnekle temas halindedir ve
bu sayede analitin solvente diflizyonu artmaktadir. Filtrasyon islemine gerek kalmaksizin ekstrakt elde edilmektedir. Ayrica genel
olarak bakildiginda cihazin es zamanh ekstraksiyona izin vermesi, uygulanan metodun basit ve ucuz olmasi nedeniyle endstriyel
proseslerde kullanim icin de elverislidir (4).Destilasyon teknigi ile iki veya daha fazla bilesen iceren bir karisimin isitihp, buhar
ve sivi fazin ayrilmasi saglanarak aktif bilesenler elde edilmektedir. Buhar ve sivi faz bilesimleri ayni olursa, ekstraksiyon yeterli
ayirma saglayamaz (5,6). Destilasyon, su destilasyonu, buhar destilasyonu, su-buhar destilasyonu ve vakum destilasyonu olmak
Gzere 4 farkli sekilde yapilmaktadir.

Latince yumusatmak anlamindaki “Maceratus” kelimesinden tiiremis olan maserasyon ise Tibbi ve aromatik bitkilerin 60-70
oC’ deki erimis hayvansal yaga veya bitkisel yaga batirilarak belirli siirede temas ettirilmesiyle gerceklestirilen bir yontemdir.
islem saatlerce ya da giinlerce siirebilmektedir (7). Ugucu yaglarin ekstraksiyonunda kullanilan diger bir ydntem de mekanik
ekstraksiyondur. Bergamot, limon gibi bazi turuncgillerin kabuklarindaki bilesikleri elde etmek i¢in meyvelerin kabuklari bir bez
(8).

Gelismis Ekstraksiyon Teknikleri

Teknolojinin gelismesiyle, geleneksel yontemlerin yani sira ¢evreye daha az olumsuz etki gosteren yeni gelismis ekstraksiyon
yontemleri basligi altinda, ultrasonik, ohmik isitma, mikrodalga ve stperkritik ekstraksiyon teknikleri yer almaktadir.
Ultrasonikasyon, kavitasyon etkisiyle hiicre duvarlarinin bozulmasini saglayarak, i1si ve kitle transferini gelistirmekte ve son
zamanlarda tek basina bir proses olarak ya da degerli bilesiklerin ekstraksiyonu icin, kademeli prosedirin bir parcasi olarak
kullanilmaktadir (9, 10).

Geleneksel isil islemde goriilen heterojen materyallerin iyi Isinamamasi veya son triinde kalite kaybi gibi olumsuzluklari gidermek
icin kullanilan, alternatif isitma yontemlerinden birisidir. Bu yontem, gida materyali ile temas halinde olan elektrotlardan, elektrik
akimi gecirilmesi ve gida maddesinin bir direng gérevi gorerek isinmasi prensibine dayanmaktadir. Ohmik i1sitma, hizli ve homojen
Isitma saglamaktadir (11, 12)

Elektromanyetik bir radyasyon olan mikrodalga destekli ekstraksiyon (MAE), yiiksek sicaklik ve kontrolli basing kosullari altinda,
¢Ozlicl olarak su veya alkol gibi uygun bir yesil ¢cozticiiniin kullanildigi ekstraksiyon yontemidir (13). Materyallerin bilesimlerindeki
biyoaktif bilesiklerin ekstraksiyonunda, oldukca hizliisitma yapilmasive buna bagl olarak ekstraksiyon siiresini diistriilmesi, yliksek
verim elde edilmesini saglamaktadir ve ekipman boyutlarinin kigiik olmasi gibi 6zellikler mikrodalga destekli ekstraksiyonun en
onemli avantajlarindandir (14).

Secilen bir akiskanin kritik basing ve sicaklik degerinin (zerine getirilerek ¢oziici olarak kullanildigi Stiperkritik akiskan
ekstraksiyonu, konvansiyonel yontemlerle gerceklestirilemeyen pek ¢ok uygulamanin yapilmasina olanak saglamistir. Bir
maddenin fizikokimyasal 6zelliklerinin degistigi sivi ve gaz arasinda olmasi, siiperkritik hal olarak adlandirilmaktadir (15). Minimum
¢o6zlicl kullaniimasi da yesil bir proses olarak goriilmesini saglamaktadir. Prosesin sonunda basincin disirilmesi ile ¢dzliclinlin
faz degistirmesine neden olmaktadir. Dolayisi ile ekstraktta saflastirma islemine gerek duyulmamaktadir. DUsiik sicakliklarda
ekstraksiyonun gerceklestirilmesi, termal yénden hassas olan bilesiklerin zarar gérmesini engellemektedir. islem sirasinda gaz
kromotografisi cihazina bagl olmasi ekstrakt analizinin ayni proseste gerceklestiriimesine olanak saglar. Ayrica klasik ekstraksiyon
yontemlerinde genel olarak 20-100 g numune kullanilirken, bu yéntemde 0,1-1,5 g araliginda dahi ¢alisilabilmektedir (16).
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SUPERKRITIK AKISKAN EKSTRAKSIYONUNDA (SFE) SUPERKRITIK CO? (SC- CO?) KULLANIMI

Bitki ve baharatlarin organik ¢oziicilerle ekstraksiyonu hem gevresel hem de saglik agisindan son yillarda pek de istenmeyen bir
olgu haline gelmistir. Daha az ¢6zlicl kullanilarak, ekstraksiyon siresi daha kisa olan stperkritik akiskan ekstraksiyonu giderek
biyuk ilgi cekmektedir (17).

Kullanilacak ¢oziict secimi bu teknigi dezavantaja cevirebilir. Siperkritik amonyak, propan gibi akiskanlarin zehirli ve patlayici
ozellikte olmasi gidalarda kullanimini sinirlandirmistir. Suyun kritik sicakliginin yiksek olmasi ve N20'nun toksik 6zellik gostermesi
bu ¢oziicilerin stiperkritik akiskan olarak kullanilmasinda dezavantaj olusturmaktadir (7). Gibre endustrisinde yan Grin olarak
elde edilen CO2 kolay temin edilebilen cevre dostu bir bilesiktir. Tatsiz, kokusuz ve yanici olmamasi bu ekstraksiyon tekniginin
kullanimina avantaj saglamaktadir. Karbondioksitin kritik sicaklik degeri 31,1 °C ve kritik basin¢ degerleri ise 73,8 bar olarak
bildirilmektedir (7,18). Duslik vizkozitesi sayesinde bitkilere kolayca niifuz edebilmektedir. Ayrica ekstraktlarda solvent kalintisina
da rastlanmamaktadir. Bu sayede solventin buharlastiriimasina gerek kalinmamaktadir (19).

Uzun zamandir SC-CO2 birgok sirket tarafindan kullanilmaktadir. Bu teknigi kullananlardan biri olan Pharmalink Extracts Ltd
tarafindan elde edilen esansiyel yaglar gesitli alanlarda kullanilmaktadir. Firmanin kullandigi kapali dongi prosesi ile CO2 gazi
yeniden kullanilarak ekonomik Gretim yapilmaktadir (20).

Majorana hortensis Moench (mercan kosk) yapraklarinin esansiyel yag (EY) eldesinde hidrodestilasyon ve superkritik
akiskan ekstraksiyonundan yararlanilip, elde edilen EY’ lerin gaz kromatografisi-mass spektrometrisi (GC-MS) ile bilesenleri
incelenmistir. Tanimlanan 26 bilesenin farkl konsantrasyonda oldugu ve stperkritik ile elde edilen EY’ nin antioksidan 6zelliginin
hidrodestilasyondan belirgin diizeyde fazla oldugu ifade edilmistir (21). Baska bir calismada ise aygicegi familyasindan biri olan
Leptocarpha rivularis bitkisinin SFE ve hidrodestilasyon yontemleri ile gerceklestirilen ekstraksiyon neticesinde SFE yontemi ile
alinan ekstraktin veriminin, hidrodestilasyondan 2,2 kat daha yiksek oldugu ifade edilmistir. Bununla birlikte SC-CO2 kullaniminda
daha disiik sicaklik uygulanmasinin 6ziitiin kalitesini arttirdigi, Griin daha ylksek antioksidan aktivite sergiledigi bildirilmistir
(22). Hidrodestilasyon ve SC-CO2 ekstraksiyon teknikleri ile mersin bitkisinin 6ziitlendigi bir calismada, SFE uygulamasindan daha
konsantre bir ekstrakt alindigi ifade edilmis, ancak bu ekstraktin hidrodestilasyonla elde edilene gére daha az bilesen icerdigi
(SFE ekstraktinda 17, Hidodestilasyon ekstraktinda 31) tespit edilmistir. SFE tekniginin oldukgca segici oldugu ve biyoaktif bilesikler
acisindan daha zengin oldugu ortaya konmustur (23).

Hidrodestilasyon teknigi ile karsilastirildiginda SFE metodunun elde edilecek ekstrakta gore uygun optimizasyon calismalariyla
daha basarili sonuglar verdigi ispatlanmistir (21, 22, 23). Soganda bulunan aktif kiikiirt bilesenleri nedeni ile alternatif tipta sikca
kullanilmaktadir. Bu 6zelligi g6z 6niinde bulundurularak gercgeklestirilen bir calismada kurutulmus sogan tozu buhar destilasyonu
ve SC-CO2 ekstraksiyonu ile elde edilen oleoresinleri incelenmis ve buhar destilasyonunda %0,44 verim alinirken slperkritik
ekstraksiyon ile %0,9 verim alindigi bildirilmistir (24). Yapilan bir ¢calismada nane ve lavanta bitkilerinin SC-CO2 ve geleneksel
buhar destilasyonu ile ekstraksiyonu gerceklestirilmis ve GC-MS ile bilesenleri tespit edilmistir. SFE ile elde edilen lavanta
esansiyel yaginin verimi ekstraksiyon basincina bagli olarak, buhar destilasyon teknigine gore %84-126 degisen oranlarda oldugu
ifade edilmistir. Lavanta esansiyel yaginin kalitesine 6nemli olglide katkida bulunan linalil asetat konsantrasyonu, SFE ile elde
edilen yagda (%39,0) buhar destilasyonuna (%20,4) gore ¢ok daha yiksek bulunmustur. Nane yaginin temel bilesenlerinin mentol
ve menton oldugu ifade edilen ¢calismada SFE teknigi ile elde edilen ekstraktta (%58,9) buhar destilasyonu ile elde edilenden
(%50,6) daha fazla mentol icerdigi bildirilmistir. SFE Griini, damitilmis yagdan daha fazla mentofuran icerdigi ifade edilmistir (25).
Ekstrakte edilen materyallerin 6zelliklerine gore farkli oranlarda verimler alinsa da optimizasyon galismalari ile SFE metodundan
buhar destilasyonuna gére daha iyi verimler alindigi yapilan ¢alismalarca kanitlanmistir (24, 25)

Biberiye bitkisinin SFE teknigi ve farkh ¢oziculer kullanilarak ultrasonikasyon destekli ekstraksiyonu gergeklestirilmistir. SFE
yonteminin daha hizli ve kolay olmasinin yani sira daha yiksek verimlilik ve hassasiyet sundugu ifade edilmistir. Biberiye
ekstraksiyonu igin SC-CO2 kullanimindaki bir diger 6nemli avantaj, klorofil gibi pigmentlerin SFE'de ¢dziinmemesidir. SC-CO2
yontemi kullanilarak elde edilen ekstraktlarin renk giderme islemi gerektirmedigi ifade edilmistir (26).

Clinacanthus nutans bitkisi ile yapilan bir ¢calismada MAE, basingli mikrodalga destekli ekstraksiyon, SFE ve Sokselet yontemi
ile ekstraksiyonu gerceklestirilmis ve ekstraktlarin verimleri karsilastiriimistir. Sonuglarda MAE’nin yiiksek verim ve maksimum
polifenol ve flavonoid elde etmek igin en iyi teknik oldugu, fitosteroller ve B-Sitosterol ekstraksiyonu icin SFE’nin en iyi ydontem
oldugu godzlemlenmistir. Mikrodalga destekli ekstraksiyonun toplam verim, ekstraksiyon zamani ve solvent tiiketimi agisindan en
iyi teknik oldugu ifade edilen ¢alismada, diger tekniklerden elde edilen ekstraktlardan daha iyi anti-inflamatuar, antioksidan ve
antimikrobiyal aktiviteye sahip oldugu bildirilmistir (27).
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SONUC VE ONERILER

Ekstraktlarin kalitesi, yiksek sicaklik ve organik ¢oziciler kullandiginda ekstraksiyon metodolojisinden glicli bir sekilde etkilenir.
Konvansiyonel tip ekstraksiyon yontemleri ile s6z konusu bitkilerin ekstraktlarinda ¢ozlict kalintisi bulunmasi gibi olumsuz yonleri
bulunmaktadir. Solvent tiiketimini azaltarak gevre kirliligini dnleyen, ekstraksiyon siresini kisaltip verimi arttiran yeni ekstraksiyon
teknikleri gelistirilmistir. Boylece, klasik ekstraksiyon ydntemlerinin yerini mikrodalga destekli ekstraksiyon, ultrason destekli
ekstraksiyon gibi teknikler almistir. Ancak bu ekstraksiyon tekniklerinde de solvent kalintisi ve elde edilen 6zitteki bilesenlerin
bozunmasina neden olacak isil islemin uygulanmasi SC-CO2 ekstraksiyonuna daha sicak bakilmasina neden olmustur. Prosesin yiksek
maliyet ve enerji gereksiniminin dezavantaj gorilmektedir. Ancak ¢esitli firmalar tarafindan kullanilan kapali bir CO2 sirkilasyon
mekanizmasi ile bu maliyetin azaldigi bilinmektedir.

Yapilan literatlr taramalarinda konvansiyonel ve diger gelistirilmis ekstraksiyon teknikleri ile karsilastirildigi gérilmistir. Ekstrakte
edilecek materyalin matriksine, kullanilan ¢oézlicliye, uygulanan sicaklk ve basinca bagli olarak farkl 6zelliklerde bilesenler elde
edilmistir. SC-CO2 tekniginin gerekli optimizasyonu yapildiginda diger ekstraksiyon yontemlerinden daha iyi sonuglarin alinabilecegi
disunulmektedir.
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OzZET

Bu calisma, Aydin ili ve cevresinden temin edilen mavi yengeclerden Vibrio parahaemolyticus’un izolasyonu ve identifikasyonu ile
bu suslarin antibakteriyel direng profillerinin belirlenmesi amaciyla yapilmistir. TS EN ISO 21872-1'e gore izole edilmis altmis adet
supheli sus, molekiler onaylama islemi gerceklesinceye kadar gliserollti kriyo tiplerde -80 “C’de saklanmistir. Toplam 4 izolat
real-time PCR ile Vibrio parahaemolyticus olarak belirlendikten sonra penicillin G, clindamycin, piperacilin, amoxicillin-clavulanic
acid, ciprofloxacin ve gentamicin antibiyotiklerine karsi direnglilikleri arastirilmistir. Tim izolatlarin penicillin G, clindamycin’e
karsi direncgli oldugu, diger antibiyotiklere karsi ise degisen dlzeylerde duyarli oldugu belirlenmistir.

Anahtar Kelimeler: Antibiyotik direncliligi, Halk sagligi, Mavi yengeg, Vibrio parahaemolyticus,

ABSTRACT

This study was aimed to determine the antibacterial resistance profiles, and isolation and identification of Vibrio parahaemolyticus
from blue crab obtained from Aydin province. Sixty suspicious strains isolated according to TS EN ISO 21872-1 were stored in
glycerol cryo tubes at -80 °C until molecular confirmation was achieved. Four strains identified as Vibrio parahaemolyticus by
real-time PCR and the resistance of the isolates to penicillin G, clindamycin, piperacilin, amoxicillin-clavulanic acid, ciprofloxacin
and gentamicin antibiotics was investigated. All isolates were found to be resistant to penicillin G, clindamycin, and susceptible
to other antibiotics at varying levels.

Keywords: Antibiotic resistance, Blue crab, Public health, Vibrio parahaemolyticus
1. GIRIS

Baliklarin disinda yaygin olarak tiiketilen su tirtiinleri kabuklu ve yumusakgalar olmak Gizere iki grup altinda toplanir. Istakoz, karides,
yengeg ve kerevit kabuklular sinifinda midye, istiridye, miirekkep baligi ve tarak ise yumusakgalar igerisinde incelenir (1). Yengecler
yenilebilir et kalitesi ve ekonomik deger bakimindan batili Gilkelerde oldukga yiiksek fiyat bulan canlilar arasinda yer alirlar. Mavi
yengeg (Callinectes sapidus) diinyada ve Tirkiye’'de ticari amagla avciligl yapilan en 6nemli yengec tiirleri arasinda yer almakta
olup, Ulkemizde 6zellikle Ege ve Akdeniz sahillerinde tiiketimi ve 6nemi gittikce artan su Urtnleri arasinda yer almaktadir. Tiirkiye
istatistik kurumu verilerine gore 2016 yilinda avlanan kabuklu ve yumusakca toplam miktari 37739,1 ton olup, bunun 2,0 tonunu
mavi yenge¢ olusturmustur. Yine ayni verilere gore avlanan miktarin tamami insan tiketimi icin kullanilmistir (2). Vibrio cinsi;
virgll veya kivrik sekilli, Gram negatif, kamgili, endospor olusturmayan, kapsiilsiiz, aerob veya fakiltatif anaerob bakterilerden
olusur. Vejetatif formlar, tek basina veya koloni seklinde gorilurler (1). Bu cinsin hiicre buyuklagi yaklasik 1-4 p boyunda ve 0,3-
0,6 n enindedir. Genellikle 22°C ile 40°C arasi ideal blylme sicakliklaridir. Bu cinsin Gyeleri, karbon ve azot kaynagi olarak mineral
tuzlari ve asparajin iceren besi-yerlerinde gelisme gosterirler (2). Vibrio tirlerinin spor ve kapsili olmadigindan yeryiiziinde
farkli cevrelerde dagilis géstermemektedirler. Vibrio cinsinin asil habitati tath su, tuzlu su ve bu sularda yasayan organizmalardir
(3). Vibrio turleri neredeyse tiim antimikrobiyal ilaglara karsi yliksek duyarliliga sahip olarak nitelendirilmislerdir. Son on yildir;
insan, tarim alani ve su Urlnleri yetistiriciligi araciligiyla antimikrobiyallerin asiri kullanilmasindan dolayi ¢cogu bakteri cinsinde
antibiyotik direngliligi ortaya ¢ikmis ve zamanla degisim gostermistir (4). Bu bakteri tirleri, insanlarda ve hayvanlarda zorunlu
patojen veya firsatgi enfeksiyon etkenidirler (5). Bulas olmus icme suyu ve gidalarla bulasan ve siddetli diyarenin etkeni olan
Vibrio cholerae’da bu gurubun Uyesidir. Ayrica V. parahaemolyticus ve V. fluvialis, akut gastroenteritin sebepleridir. Bunlarin
disinda, V. alginolyticus, V. vulnificus, ve V. damsela; yara enfeksyionlari, septisemi, menenijit gibi ekstraintestinal enfeksiyonlarla
iliskilendirilmistir. Yapilan arastirmalar, Vibrio spp. ile meydana gelen yara enfeksiyonlarinin sebebinin, hastalarin tuzlu ve hafif
tuzlu su ile temas ettiginde olustugunu géstermistir (6). insanlarda genellikle barsak hastalig bulasi; su, kabuklu deniz hayvanlari
veya diger deniz Urlnlerinin tiketimi ile iliskilendirilmistir (7-9).

Bu calismada, mavi yenge¢ orneklerinden; Vibrio parahaemolyticus’un izolasyonu, identifikasyonu ve molekiiler olarak
karakterizasyonu, antibiyotik direncliliklerinin tespit edilmesi amaglanmistir.
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9. VETERINER GIDA HiJYENi KONGRESI

2. YONTEM

Vibrio’lar, sicak yaz aylarinda daha siklikla kendilerini belli ettigi icin, toplam 30 adet mavi yenge¢ (Callinectes sapidus) érnegi
Aydin ili ve cevresindeki balikgilardan Mayis-Eyliil aylarinda temin edildi. Vibrio tiirlerinin belirlenmesi amaciyla, 25 g érnek,
225 ml Alkali salin peptonlu su (Oxoid, CM1117)'da 24 saat 37°C’de inkiibe edildikten sonra bu inkiibasyon sivisindan 1 ml 6rnek
Thiosulfate Citrate Bile Sucrose TCBS (Oxoid, CM0333B)’a gecis yapildi ve 24 saat 37°C’de inkiibe edildi. Bu besi yerinde lireyen
sUpheli kolonilere (2-3 mm ¢apinda ve siikroz negatif oldugu icin yesil ile mavi-yesil renkteki, her bir 6rnekten 2 adet koloni
secildi), %3 NaCl iceren Nutrient Broth (Oxoid, CM0501) ve Nutrient Agarda (Oxoid, CM0309) 37°C’de bir gece inkiibe edilerek
ileri saflastirma islemleri uygulandi ve bu izolatlar (n=60), Real Time PCR ile onaylanincaya kadar -80°C’de muhafaza edildi
(12). PCR ile onaylama islemi icin DNA izolasyonu Roshe firmasinin talimatlari dogrultusunda yapildi. Bu amagla High Pure PCR
Template Preparation kiti ile galisildi ve sirasiyla;

1) Liyofilize haldeki Proteinase K (pembe kapak) 4,5 ml distile su eklenerek alikotlandi.

2) Inhibitér Removal Buffer (siyah kapak) 20 ml etanol eklenerek hazirlandi.

3) Wash Buffer (mavi kapak) 80ml etanol eklenerek hazirlandi.

4) 1,5 ml lik ependorf tiiplere sivi besiyerinde cogaltiimis bakteri siispansiyonundan 200 pl alindi. Orneklere 5 pl Lizozim
ilave edilip 370C’de 30 dk inkiibasyona birakildi ve 5 dk’lik arada alt st edilerek karistirildi.

5) inkiibasyondan sonra {izerlerine 200 pl Binding Buffer eklenerek mix edildi.

6) 10 dk 700C’de inkiibasyona birakildi ve sonra her tiipe 100 pl isopropanol eklendi ve pipetle mix edildi (DNA’larin
¢okmesi saglandi).

7) Ornek sayisi kadar collection tiip ¢ikarildi ve her birine filter tiip yerlestirildi.

8) Hazirlanan bu karisim collection tiiplere aktarildi ve 8000x g’de 1 dk santrifuj edildi.

9) Collection tupler atildi ve filtreli tipler yeni collectionlara alindi.

10) Her tlpe 500 pl inhibitor removal buffer eklendi (siyah kapak) ve 8000x g’de 1 dk santrifuj edildi.

1) Collection tipler atildi ve filtreli tipler yeni collectionlara alindi.

12) Her tlpe 500 pl wash buffer (mavi kapak) eklendi ve 8000x g de 1 dk santrifuj edildi.

13) Collection tipler atildi ve filtreli tipler yeni collectionlara alindi.

14) Her tlpe 500 pl wash buffer (mavi kapak) eklendi ve 8000x g’de 1 dk santrifuj edildi.

15) Collectionlardaki sivi dokuldi ve tekrar 13000x g’de 10 saniye spin yapildi.

16) Collection tipler atildi ve filtreli tipler 1,5ml’lik ependorflara alindi.

17) Her tiipe 6nceden ependorflara bolinerek hazirlanmis ve 72°C’de bekleyen elution buffer’dan 200 pl eklendi (elutionlari
calismaya baslamadan 6nce 720C’ye kaldirildi) ve 8000x g de 1 dk santriflj yapildi.

18) Filtreli tipler atildi ve DNA'lar ependorfdadir.

DNA’larin elde edilmesiyle, uygulanacak olan PCR kosullariise, Eschbach ve ark. (11)’e gére yapildi. Bu amagla; Tim PCR analizleri,
TagMan prob prensibine goére, Roche Light Cycler 480 ile ABI Prism 7700 Sequence Detector ve LightCycler 480 software (Roche
Diagnostics Deutschland GmbH, Mannheim, Germany) kullanilarak yapildi.

Tek bir PCR siklus;

95°C’de 10 dk baslangi¢ denatilirasyonu,

95°C’de 20 sn ve 45 siklus denatirasyon,

60°C’de 30 sn annealing,

72°C’de 20 sn extension uygulandi ve Vibrio parahaemolyticus sentetik plazmid kontrol, pozitif kontrol olarak kullanildi.

Real Time PCR ile Vibrio parahaemolyticus olarak onaylanmis suslar igin penicillin G (10 unit), clindamycin (2 ug), piperacilin
(100 pg), amoxicillin-clavulanic acid (30 pg), ciprofloxacin (5 pg) ve gentamicin (10 pg) antibiyotiklerine karsi direnclilikleri
disk-difiizyon yontemi kullanilarak belirlendi (13) ve Escherichia coli ATCC 25922 kontrol olarak kullanildi. Bakteriyel direnglilik,
clindamycin, piperacilin, amoxicillin-clavulanic acid, ciprofloxacine ve gentamicin icin Klinik ve Laboratuar Standartlari Enstitiisi
(CLSI, 2010) klavuzu, penicillin G igin ise CLSI (2016) kilavuzuna gore degerlendirildi.
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3. BULGULAR

Konvansiyonel yontemlerle elde edilen ve real-time pcr ile analize alinincaya kadar -80°C’de muhafaza edilen 60 adet izolattan, 4
adedi (%6,66) pcrile Vibrio parahaemolyticus olarak pozitif sonug vermistir. Real-Time PCR gorintulerine ait sekiller Sekil 1ve 2'de
gosterilmektedir. Her bir 6rnek, pozitif kontrol ve negatif kontrol dublike galisiimistir. Real Time PCR ile Vibrio parahaemolyticus
olarak onaylanmis izolatlarin antibiyotik direnclilikleri Tablo 1’de 6zetlenmistir. Buna gére penisiln G ve Klindamisine tiim izolatlar
direng gosterirken diger antibiyotiklere degisen diizeylerde direng géstermislerdir.

www.veterinergidakongresi.org

Sekil 1. Real Time PCR sonuglarina gére Orneklere, pozitif kontrole ve negatif kontrole ait amplifikasyon gériintisii

Sekil 2. Pozitif kontrollere ait amplifikasyon goriintisi
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Tablo 1. Real Time PCR ile Vibrio parahaemolyticus olarak onaylanmis izolatlarin antibiyotik direnglilikleri, (20, 21)’e gére.

Antibiyotik iz*4 iz10 iz33 iz37
Penicillin G R R R R
Clindamycin R R R R
Piperacilin S S S R
Amoxicillin-Clavulanic acid I R I R
Ciprofloxacin S S S S
Gentamicin S S S S

*: izolat

R: Direngli

S: Duyarh

I: Orta Derecede Duyarl

4. TARTISMA VE SONUC

Yeni yakalanmis kabuklularin bakteriyel florasi baliklarinkine benzerlik gosterir. Esas gruplar Micrococcus, coryneformlar,
Moraxella, Acinetobacter ve Pseudomonas’dir. Az sayida Flavobacterium, Cytophaga ve Bacillus tirleri bulunmaktadir (14). Putro
ve ark. (15) kabuklu su Grinlerinin bozulmasinda en biyik etkenin Grliniin biyokimyasal karakteri oldugunu, kabuklularin baliktan
daha c¢ok serbest aminoasit icerdiginden daha kolay bakteriyel gelisme gosterdigini ve bozulma hizinin arttigini bildirmektedirler.
Bununla birlikte, kabuklu su drinleri de baliklara benzer olarak bakteriyolojik bozulmaya maruz kalirlar. Mavi yengecler,
diger kabuklularda gozlemlendigi gibi cabuk bozulabilen yapisindan dolayi yakalandiktan sonra en kisa siirede dondurulmah
ya da kaynatiimalidir. Vibrio tlrleri Gram negatif, fakiltatif anaerobik, spor olusturmayan, tek polar flagellaya sahip hareketli,
kavisli cubuklardir (10). Vibrio tirleri halofilik bakteriler olup ¢ogunlukla deniz ortaminda, nehir agizlarinda ve su Urlinlerinde
yasamaktadirlar (16). Vibrio tlrlerinin en iyi Greyebildigi sicaklik 10°C ile 30°C, tuzluluk ise %5 ile %30 arasindadir (17). Vibrio
genusunun 100’den fazla tiirt varken, sadece 12’sinin insan hastaliklari ile ilgili oldugu bildirilmistir (18). Bunlar (Vibrio cholerae,
Vibrio carchariae, Vibrio mimicus, Vibrio vulnificus, Vibrio metschnikovii, Vibrio parahaemolyticus, Vibrio cincinnatiensis, Vibrio
alginolyticus, Vibrio hollisae, Vibrio furnissii, Vibrio damsel, Vibrio fluvialis) insanlarda patojenik olup, ¢ogunlukla taze ve az
pisirilmis balik ve kabuklu su Urtnlerinin tiketimi ile gida kaynakli hastaliklara sebep olmaktadir (15). Vibrionaceaea familyasinin
sadece birkag tiri Vibrio iceren sularla temas veya su Urinlerinin tiketilmesi sonucunda mide barsak rahatsizliklari, kulak ve
yara enfeksiyonlarina neden olabilmektedir (19).

Calismamizda stipheli Vibrio parahaemolyticus olarak izole edilen 60 adet susun, real time pcr ile yapilan analizlerinden, 4 tanesi
(%6,66) pozitif reaksiyon vermistir. Dogruer ve Telli (2020), 100 adet balik ve 100 adet karides 6rneginden V. parahaemolyticus
varligini, direkt kiltir yontemi (DPC), kantitatif ilmige dayali izotermal amplifikasyon (qLAMP) ve canh-6lG hicre ayrimi igin
propidium monoazide (PMA)- gLAMP yoluyla arastirmislar ve bu organizmayi sirasi ile 8 (%4), 12 (%6) ve 12 (%6) oranlarinda
tespit etmislerdir (22). Xu ve ark. (2017), incelemis olduklari 50 adet karides 6rneginden 2 adet (%10) V. parahaemolyticus ve 1
adet (%5) V. vulnificus’u miltipleks PCR ile tespit etmislerdir (4).

Kang ve ark. (2017), V. parahaemolyticus’u incelemis olduklari 117 adet istiridyeden 44 tanesinde (%37,6), Haziran, Temmuz,
Agustos, Eylul ve Ekim aylarinda sirasi ile 3 (%6.8), 11 (%25.0), 16 (%36.4), 8 (%18.2) ve 6 (%13.6) oraninda izole etmislerdir. Yine
ayni ¢calismada izole edilen bu 44 adet susun antibiyotik direncliligi incelenmis; 6 izolatin gentamisine ve 40 izolatin vankomisine
dahi direng gosterdigi bildirilmistir (7). Yaashikaa ve ark. (2016), V. Parahaemolyticus’un antibiyotik direncliligini disk difiizyon
ile kontrol etmis ve galismamizdakine benzer sekilde bu mikroorganizmanin penisilin G ve clindamisine direngli oldugunu
bildirmistir. Calismamizda, 11 adet izolattan birisinde piperasiline karsi direnclilik tespit edilirken ayni ¢alismada bu antibiyotige
karsi direnglilik belirtilmistir (10).

Tan ve ark. (2017), 130 uskumru 6rneginden 116 (%89,2)’sinda V. parahaemolyticus’u izole ederken, bu 6rneklerden 21'inin
(%16,2) patojenik karakterde oldugunu bildirmistir. Ayni zamanda disk diflizyon ile bu izolatlarin antibiyotik direnglilik durumlari
incelenmis, ampisilin sulbaktam, meropenem, seftazidim ve imipeneme yiiksek oranda duyarli, penisilin G ile ampisiline ise
direncli olduklarini tespit etmislerdir. iki (%2,99) izolatin ise ¢oklu antibiyotik (7 adet antibiyotige) direnglilige sahip oldugunu
bildirmislerdir (13). Calismamizda da bir (%1,1) izolat, incelemis oldugumuz tim antibiyotiklere direng gostermistir. Maestu ve
ark. (2016) incelemis olduklari 101 adet midye 6rneginde V. cholerae ya da V. vulnificus’u tespit edemezken, %68 oraninda V.
parahaemolyticus’u izole etmislerdir. Tespit edilen bu V. parahaemolyticus suslarindan 19 adedi non-patojenik karakterde (tdh/
trh negatif) iken, 50 (%72) tanesinin ise en az bir virulens geni tasidigi bildirilmistir. Yine ayni ¢calismada V. parahaemolyticus
suslarindan %52’sinde eritromisin direnclilik geni tespit edilirken, hicbir susta tetrasiklin geni tespit edilmemistir (23).

Turk Gida Kodeksi Mikrobiyolojik Kriterler Yonetmeliginde ve Uluslararasi Mikrobiyolojik Standartlar Komisyonu tarafindan
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yengeclerde Salmonella, L. monocytogenes, V. parahaemolyticus, V. cholerae’nin bulunmamasi gerektigi bildirilmistir. Kaya ve
Yalgin (2018), incelemis olduklari 180 adet mavi yengecte, V. parahaemolyticus ve V. cholerae’i bu standartlar agisindan uygun
olacak sekilde tespit etmemislerdir (2). Rodgers ark. (2014), Maryland Kérfezindeki mavi yengeglerde yaptiklari calismada ise Vibrio
parahaemolyticus ve Vibrio vulnificus tespit etmislerdir (24). Yalcinkaya ve ark. (25), mavi yengegler Gzerine yaptiklari calismada,
V. alginolyticus (30.1%), V. fluvialis (10.8%), V. damsela (9.6%), V. harveyi (3.6%), V. metschnikovii (3.6%) ve V. vulnificus’u (2.4%)
oraninda izole etmisler ve tirlere gore degismekle birlikte doxycycline, tetracycline ve ciprofloxacin antibiyotiklerine duyarli
oldugunu tespit etmiglerdir.

Parlapani ve ark. (2019), mavi yengeglerin raf 6mri Grerine yaptiklari ¢alismada, +4°C’de ve 10°C’de bu slreyi sirasiyla 10 giin ve
6 guin olarak tespit etmisler ve bozulmada dominant etkili florayi ise Rhodobacteraceae ailesi (%52) ve Vibrio spp. (%40.2) olarak
bildirmiglerdir.

Gerek dogal yasamdaki gerekse kultiri yapilan mavi yengegler, V. cholerae, V. parahaemolyticus ve V. vulnificus ile enfekte
olabilmekte (26) ve hemolenf yumrularinda bu etkenlerin yiiksek sayilarda bulunmasiyla birlikte solunum kapasitesinin, metabolik
aktivitenin ve diger fizyolojik etkinliklerin dismesi ile birlikte yengecin zayif dismesine ve 6liimiine sebep olmaktadir (27).
Sonug olarak, Vibrio’larin su Uriinlerinde potansiyel bir biyotehlike olabildikleri igin su Urinlerinin avlandigi veya hasat edildigi
bolgelerde patojen Vibrio tirlerine ydnelik surekli izleme ¢alismalarinin yapilmasi ve bu konuda gerekli dnlemlerin alinmasi
saglanmalidir. Givenli su Urunleri tiketimi icin patojen Vibrio tirlerinin tespitine yonelik su Grlinlerinin avlamadan tiketime
kadar ki tim asamalarda takip sistemi ile rutin kontrollerin gelistirilmesi 6nerilmektedir.
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PROBIYOTIKLERIN BEYAZ PEYNiIR URETiIMINDE KULLANIMI
USE OF PROBIOTICS IN WHITE CHEESE PRODUCTION
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OZET

Beslenme sekli ve tercihi saglikli bir yasam icin, sagligi koruyucu ve hastaliklari 6nleyici tedbirlerin alindigi dncelikli konulardan
biridir. Bu dogrultuda besleyici degerinin yani sira bireyin saghgi Gzerine olumlu etkiler yapan gidalar olarak tanimlanan
fonksiyonel gidalar 6n plana ¢ikmaktadir. Probiyotik gidalar ise fonksiyonel gidalarin en 6nemlive bilinen grubunu olusturmaktadir.
Probiyotikler, agiz yoluyla yeterli miktarda alindiginda bagirsak mikroflorasini olumlu yonde etkileyen canli mikroorganizmalardir.
Probiyotik olarak genellikle laktik asit bakterileri (6rn., Bifidobacterium spp., Lactobacillus spp.) yogun bir sekilde bazi fermente
sUt drdnlerinin (6rn., kefir, yogurt) tretiminde kullanilmaktadir. Stt ve siit Grinleri probiyotik gidalarin en 6nemli grubu igerisinde
yer almaktadir. Fakat bu trtnlerin probiyotik 6zellikli fonksiyonel bir gida olarak kullanimi daha ¢ok fermente sit ve yogurt ile
sinirli kalmaktadir. Peynir daha yliksek pH ve yag icerigine, daha fazla kati kivama sahip oldugundan, gastrointestinal bolgede
probiyotik icin taslyici bir sistem olarak, fermente siit ve yogurtlara gore daha fazla avantaja sahiptir. Bu derlemede probiyotiklerin
genel Ozellikleri ve probiyotik tasiyici Girlin olarak peynirin kullanim potansiyeli ile ilgili bilgiler verilmis, probiyotiklerin beyaz
peynir Gretiminde kullanimiyla ilgili degerlendirmeler yapilmistir.

Anahtar Kelimeler: Beyaz peynir, Fonksiyonel gida, Probiyotik

ABSTRACT

Nutrition style is one of the priority issues for a healthy life and preventive measures are taken from diseases. Functional foods
come to the forefront as foods that have both nutritional value and a positive effect on the health of the individual. Probiotic
foods constitute the most important group of functional foods. Probiotics are taken orally and are live microorganisms that
positively contribute to the intestinal microflora. As probiotics, lactic acid bacteria (eg, Bifidobacterium spp., Lactobacillus spp.)
are generally used in the production of some fermented milk products (eg, kefir, yogurt). Dairy products are among the most
important group of probiotic foods. However, as a probiotic food, it is mostly limited to fermented milk and yogurt. Cheese may
be more advantageous than fermented milk and yogurt as a carrier nutrient for probiotics in the gastrointestinal tract in terms
of fat, dry matter and pH value. In this review, information about the general properties of probiotics and the use of cheese as a
probiotic product is given. The use of probiotics in white cheese production was evaluated.

Keywords: Functional food, Probiotic white cheese
GIRIS

Beslenme sekli ve tercihi saglikli bir yasam icin, sagligi koruyucu ve hastaliklari 6nleyici tedbirlerin alindigi dncelikli konulardan
biridir. Bu dogrultuda besleyici degerinin yani sira bireyin saghgi Gzerine olumlu etkiler yapan gidalar olarak tanimlanan fonksiyonel
gidalar 6n plana ¢ikmaktadir. Probiyotik kiltirler kullanilarak tGretilen probiyotik gidalar ise fonksiyonel gidalarin en 6nemli ve en
iyi bilinen grubunu olusturmaktadir (1,2).

Probiyotikler, agiz yoluyla yeterli miktarda alindiginda konagin saghgini olumlu yonde etkileyen canli mikroorganizmalardir.
Glnlumiuzde probiyotikler; fermente sttler, yogurt, peynir, ayran, slit tozu, tereyagi, bebek mamasi, dondurma ve meyve sularinda
bulunmakla birlikte gidalar disinda ilag kapstilleri ve kaselerde toz seklinde de piyasada bulunabilmektedir. Probiyotik st ve siit
Granleri probiyotik gidalarin en 6nemli grubu icerisinde yer almaktadir (3).

Probiyotik sit Grinleri gelistirme calismalarinin fermente sit ve yogurt tizerine yogunlastigi gorilmektedir. Ancak bu Urinlerin
raf dmrindn kisa, pH’larinin dislk, kuru madde miktarinin az olmasi ve yumusak bir matriks olusturmasi ayrica probiyotik
bakterilerin gastrointestinal kanal boyunca sindirim enzimlerinden, mide pH’sindan ve safra tuzlarindan zarar gérmesi bu Griinler
icin bir dezavantaj olusturmaktadir (4).

Peynir gastrointestinal sisteme probiyotik tasiyici bir gida olarak diger bazi fermente sit Grlinlerine alternatif olusturmaktadir.
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Peynir daha fazla kati kivami, daha yiiksek pH’si, daha yliksek yag icerigi, oksijen seviyesi, depolama kosullari ve raf dmri dikkate
alindiginda probiyotik mikroorganizmalarin uzun siire canhliklarini stirdirmesi agisindan diger siit trtnlerine kiyasla daha uygun
bir ortam olusturmaktadir. Ayrica, peynir mide asiditesini tamponlama kapasitesine sahiptir. Probiyotik bakteriler kullanilarak
Uretilen peynirin fonksiyonel bir gida olarak tanimlanabilmesi igin probiyotigin Urlinin olgunlasma esnasinda canligini
surdlrebilmesi, peynirin kompozisyonu, kimyasal ve duyusal 6zellikleri izerine olumsuz bir etkisinin bulunmamasi gerekir (5,6).
Bu derlemede probiyotiklerin genel 6zellikleri ve probiyotik tasiyici Griin olarak peynirin kullanim potansiyeli ile ilgili bilgiler
verilmis, probiyotiklerin beyaz peynir iretiminde kullanimiyla ilgili degerlendirmeler yapilmistir.

PROBIYOTIKLER

Probiyotikler, bagirsak mikroflorasini diizenleyerek konakgi saghgi tzerinde yararh etkileri olan canli mikrobiyal gida katkilari
olarak tanimlanmaktadir (1). Probiyotik olarak kullanilacak mikroorganizmalarda bulunmasi istenen bazi 6zellikler; zararsiz ve
guvenilir olma, mide asidi ve safra tuzuna direng, bagirsak kanalina tutunabilme, antimikrobiyal bilesikler (6rn., bakteriosin,
hidrojen peroksit) Uretebilme, teknolojik streglere dayanma ve gidada canh kalabilme, antioksidan-antikarsinojen etki ve
bagisiklik sistemini uyarma olarak siralanabilir (1,2,3,7). Probiyotiklerin saglik tzerine yararl etkileri olusturabilmesi igin etkili
olduklari mekanizmalar hakkinda bazi gorisler genel kabul gérmektedir (Tablo 1).

Tablo 1. Probiyotiklerin etki mekanizmalari ve sagliga yararli etkileri (7,8,9,10).

Etki mekanizmalari Saghga yararh etkileri

Patojen mikroorganizmalarla rekabet ederek yiizeye
(Caco-2 hiicrelerine ) tutunma.

Ig A tretimi ve IL-8 salinimini arttirma.

Bagirsak mikroflorasini dengeleme ve gegirgenligi
diizenleme.

Besimlerle alinan prokarsinojenlerin (6rn.,
nitrozaminler) karsinojenlere doniisimiini
engelleme.

Antimikrobiyal maddeler (6rn., H202, organik asit,
bak-teriosin) Giretme.

Ureaz salinimini azaltma.

Safra tuzlarinin dekonjugasyonu.

Antioksidatif etki.

Plazma trigliserit, lipoprotein seviyelerini diistirme.
Epitel yiizeyini iyilestirme ve yangiy1 azaltma.

Baz1 viriisler (6rn,, rotaviriis) ve antibiyotik
kullanimindan dolay1 ortaya ¢ikan ishal
semptomlarinin 6nlenmesi.

Bagisiklik sistemini gli¢lendirmesi.

Mutajenler ve karsinojenlerin olusturdugu
risklerin azaltilmasi.

Alerjinin (6rn., atopik egzama, gida alerjileri)
onlenmesi.

Helicobacter pylori ve bagirsak patojenlerinin
inhibisyonu.

Kolesterol diisiiriicii etki ve obezitenin 6nlenmesi.
[ltihapl bagirsak sendromunun (IBS) (Ulseratif
kolit, Crohn hastalig1) 6nlenmesi.

Laktoz intoleransi etkilerinin azaltilmasi.
Norodejeneratif bozukluklarin 6nlenmesi.

B-D-galaktosidaz enzimi tiretimi.

Probiyotik olarak kullanilan laktik asit bakterileri (LAB), Lactobacillus, Streptococcus, Enterococcus, Leuconostoc, Pediococcus
ve Bifidobacterium cinslerinde yer alan tirlerdir. Laktik asit bakterileri disinda probiyotik olarak kullanilan diger mikroorganizma
cinsleri ise Bacillus, Saccharomyces ve Aspergillus'tur (11). Bifidobacterium spp. ve Lactobacillus spp. cinslerine ait bakteriler
one cikan potansiyel 6zellikleriyle bazi fermente st Grdnlerinin [6rn., Asidofiluslu stt (Lactobacillus acidophilus), Bifiduslu
st (Bifidobacterium bifidum), probiyotik kefir ( Lactobacillus acidophilus, Bifidobacterium bifidum), Asidofiluslu yogurt
(Lactobacillus acidophilus), Biyoyogurt, Asidofilus bifidus yogurdu (Lactobacillus acidophilus, Bifidobacterium bifidum), Bifiyogurt
(Bifidobacterium bifidum), Asidofiluslu tereyagi ve sit tozu (Lactobacillus acidophilus)] tretiminde yaygin olarak kullanilmaktadir
(10). St drdnleri teknolojisi agisindan bu yaygin kullanimin sebebi LAB’nin; aroma gelistirme yeteneginin olmasi, bakteriyosin
ve ekzopolisakkarit olusturabilmeleri, bakteriyofajlara olan direnglilikleri, laktoz ve sitrat metabolizmalari, farkli besin ve sicakhk
ortaminda gelisebilmeleri, farkli tuz konsantrasyonlarina direncleri, antibiyotik ve agir metallere direngleri olarak siralanabilir.
Ayrica LAB'nin gastrointestinal sistemde canliliklarini siirdirebilmeleri enzimlere ve safra tuzlarina dayanikhlik, diisiik pH ve genis
sicaklik araliginda gelisebilme o6zellikleriyle ilgilidir (12,13).

Probiyotiklerin gidalara ilavesinde; uygun bir probiyotik sus / gida tipi kombinasyonunun segimi, probiyotiklerin canli kalabilmesi
icin uygun gida isleme kosullarinin kullaniimasi, gida matriksinin mikrobiyal biiyiimeyi desteklemesi, probiyotik ilavesinin Grinin
tadi ve tekstiriine olumsuz etki gostermemesi dikkat edilmesi gereken noktalardir (14).

Probiyotik mikroorganizmalarin yararli etkisini gosterebilmesi ve bir triiniin probiyotik olarak ifade edilebilmesi icin Grlinln raf
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omri sonuna kadar yeterli miktarda canli probiyotik mikroorganizma (g veya ml’de 1,0x106-107 kob) icermesi ve glinde 100 g veya
100 ml'den fazla (giinliik 108-109 canli bakteri sayisi) tiiketilmesi gerektigi bildirilmektedir. Bakteri sayisinin hem gidadaki zorlu
kosullarda hem de mideden bagirsaklara dogru gegis sirasindaki kayiplar nedeniyle azalacagi da dikkate alinmalidir. Bu yiizden
gidalara ilave edilecek probiyotikler igin bu sayi biraz daha yiiksek 107-108 kob/g olabilecegi belirtiimektedir. Birgok ulkede
probiyotik fermente siit Urlnlerinde gerekli minimum probiyotik bakteri sayisina iliskin yasal diizenlemeler bulunmaktadir.
Ornegin bu sayi, Turkiye, Arjantin, Paraguay, Brezilya ve Uruguay’da 106 kob/g, Japonya’da ise 107 kob/g probiyotik bakteri olarak
dlzenlenmistir (2,15,16,17).

PROBIYOTIKLERIN PEYNIR URETIMINDE KULLANIMI

Peynirin olgunlagsma periyodunda peynir mikroflorasi dnemli bir gérev stlenmektedir. Peynir mikroflorasi, starter laktik asit
bakterileri ve starter olmayan ikincil mikroorganizmalar olarak iki gruba ayrilir. ilk grupta yer alan starter laktik asit bakterileri
peynir Uretimi sirasinda, sit asitliginin artmasinda énemli rol oynarlar. Ayrica olgunlagsma siirecinde Urettikleri enzimler ile
peynirin kendine 6zgii yapisinin ve lezzetinin olusumuna katkida bulunurlar. ikincil mikroorganizmalar ise peynir Gretiminin
olgunlasma siirecinde organik asitlerin olusumuna dnemli katki saglarlar. ikincil mikroflora, peynirde gelisebilen starter olmayan
laktik asit bakterilerinden olusabildigi gibi maya ve kiflerden de olusabilmektedir (18).

Uraz ve Glindogan (1998), Beyaz peynir mikroflorasinda Bacillus, Lactobacillus, Leuconostoc, Pediococcus, S. aureus ve koliform
grubu bakterilerin bulundugunu, Lactobacillus, Leuconostoc, Pediococcus ve Streptococcus tirlerinin ise olgunlagsma periyodunda
hakim mikroorganizmalar oldugunu ve diger bakteri tiirlerinden daha yiiksek sayida bulunduklarini bildirmislerdir. Durlu- Ozkaya
(19), Beyaz peynir mikroflorasinin Lc. lactis subsp. lactis, Lb. plantarum, Lb. casei, E. durans, E. faecium, E. faecalis bakterilerinden
olustugunu bildirmistir.

Probiyotik fermente siit Urlinleri (6zellikle yogurt ve fermente sutler tzerine) Gzerine yapilmis bir¢cok ¢alisma bulunmaktadir.
Bununla birlikte st drlnleri igerisinde probiyotik peynir tretimi ile ilgili calisma sayisi oransal olarak sinirh kalmistir (5,6).
Literatiirde probiyotik peynir Giretimi calismalarinda daha ¢ok probiyotik bakterilerin tek tek veya karisik kiiltirlerini iceren sert ve
yari sert peynirlerin (6zellikle cheddar ve gouda) kullanildigi belirlenmistir (20,21,22,23). Cheddar ve gouda peyniri digsinda farkl
peynir gesitlerinde de (6rn., coalho, minas, kasar peyniri, tulum peyniri) probiyotik peynir Giretimi galismalari ( 14,24,25,26,27)
yapildigi tespit edilmekle birlikte salamurada olgunlastirilan peynirlerde (6rn., beyaz peynir, feta, hellim) bu konuda sinirli sayida
calisma bulunmaktadir (11,28,29,30). Peynirlere probiyotik ilavesi ile fonksiyonel gida lGretimine yonelik ¢calismalarda (Tablo 2.)
genellikle laktik asit bakterileri kullanilmis ve peynirde probiyotiklerin yasam sireleri ile peynirin kimyasal ve duyusal 6zellikleri
arastirilmigtir.
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Tablo 2. Probiyotik peynir Giretim galismalari

Peynir cesidi Kullanilan probiyotik kiiltiir Kaynaklar

Lactobacillus acidophilus (LA-5)

Coalho Lactobacillus casei subsp. paracasei (L. casei 01) 31
Bifidobacterium lactis (BB-12)

Gouda Lactobacillus acidophilus Ki 23

Cheddar Bifidobacterium lactis BB-12 21

Bifidobacterium longum BB536

Lactobacillus acidophilus 4962
Lactobacillus casei 279
Bifidobacterium longum 1941

Cheddar Lactobacillus acidophilus LAFTI L10 22
Lactobacillus paracasei LAFTI L26
Bifidobacterium lactic LAFTI B94
Lactobacillus paracasei NFBC 338, NFBC 364
Cheddar Lactobacillus salivarius NFBC 310, NFBC 321, NFBC 348 20
Cheddar Enterococcus faecium PR88 32
Minas Lactobacillus paracasei 24

Keci pevniri Bifidobacterium lactis 23
¢l pey Lactobacillus acidophilus

Lactobacillus acidophilus

Pategras Argentino Lactobacillus paracasei 16

Minas Frescal Bifidobacterium BB-12 26

Arjantin kegi peyniri Lactobacillus. fermentum CRL1446 33

Crescenza peyniri Lactobacfllus acidophil.us H5 34
Lactobacillus paracasei A13

Kasar peyniri Lactobacillus acidophilus LA-5 25

Bifidobacterium bifidum BB-12

Lactobacillus acidophilus LA-5
Tulum peyniri Lactobacillus casei 431 27
Lactobacillus rhamnosus

Bifidobacterium animalis ssp. lactis

Lactobacillus acidophilus 14

Tulum peyniri

Probiyotiklerin beyaz peynir tretiminde kullanimiyla ilgili bazi ¢alismalar asagida derlenmistir; Kasimoglu ve ark., (29), beyaz
peynirin bilesimi, olgunlasma zamani ve duyusal 6zellikleri Gizerine Lactobacillus acidophilus’un etkisini belirlemek ve vakum ya
da tuzda depolanan peynirin +4 oC’ de 90 gilinlik olgunlasmasi esnasinda, probiyotigin yasayabilme 6zelligini arastirmiglardir.
Vakum pakette olgunlastirilan probiyotik peynirlerde olgunlasma sonunda Lactobacillus acidophilus’un sayisi, saglik Gizerine
etkili olabilen (107 kob/g) seviyelerde belirlenmistir. Bu miktarin, tuzda olgunlastirilan peynir i¢in 106 kob/g seviyesinde tespit
edildigi belirtmektedir. Arastiricilar ayni zamanda vakum paketli probiyotik peynirin en yiiksek proteoliz ve duyusal skorlara sahip
oldugunu belirtmislerdir.

Yildirim (35), yaptigi ¢alismada Lb. plantarum ve Lb. acidophilus’un beyaz peynirde Listeria monocytogenes Uzerine etkisini
arastirmistir. Starter ve probiyotik kdltir kullanilarak Uretilen peynir gruplarinda L. monocytogenes Uzerine inhibisyon
olgunlasmanin 30. ve 60. glinlerinde oldugu belirtilmistir. Arastirmaci probiyotik kilturlerin olgunlasma periyodu sonunda
probiyotik etkilerin gozlenebilmesi icin kabul edilen degerlerde (106 kob/ml) canliliklarini stirdiirdigini saptamistir.

Kilig ve ark., (36), Lactobacillus fermentum (AB5-18 ve AK-120) ve Lactobacillus plantarum (AB16-65 ve AC18-82) probiyotik
tirleri, beyaz peynirde kullanmiglardir. Sadece probiyotik kullanilan peynir gurubunda +4 oC’de 120 giinlik olgunlagsma periyodu
sonunda laktik asit bakterisi 7.42x107 kob/g seviyesinde belirlenmistir. Calisma sonucunda insan kaynakli probiyotiklerin Turk
beyaz peyniri Uretiminde uygulanabilir oldugu belirtilmistir.

Yilmaztekin (28), B. bifidum BB-12 ve Lb. acidophilus LA-5 bakterilerini iki farkli inokiilasyon oraninda (%2,5 ve %5,0) beyaz
peynirde denemis ve peynir 6rneklerinin 90 glinliik olgunlagma siiresince mikrobiyolojik ve biyokimyasal 6zelliklerini arastirmistir.
Calisma sonucunda, inokulum yogunlugundaki artisin peynirlerde proteolizin artmasina sebep oldugunu ortaya koymustur.
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Ayrica, olgunlasma siiresince probiyotik bakteri sayilarinin giderek azaldigini, ancak 90 giin sonunda bu sayinin probiyotik etki
icin gerekli olan sayida (106 kob/g) kaldigini belirlemistir.

Gursoy ve Kinik (13), tarafindan yapilan bir galismada, bazi probiyotik bakteriler (Enterococcus faecium, Lactobacillus paracasei
subsp. paracaseive B. bifidum) kullanilarak tiretilen Beyaz peynir 6rneklerinin 90 giinlik olgunlagma stiresince kimyasal ve duyusal
ozellikleri arastirilmistir. Calismada, kullanilan probiyotik kiltirlerin beyaz peynirlerin kimyasal bilesimi lizerine istatistiksel
olarak 6nemli bir etkide bulunmadigi ve duyusal agidan da tim peynir érneklerinin panelistler tarafindan kabul edilebilir oldugu
belirlenmistir. Arastiricilar ilave edilen probiyotik kiltlrlerin peynir mezofilik starter kiiltiirlerinin gelisimi lizerine herhangi bir
olumsuz etkisinin bulunmadigi ve beyaz peynirin Bifidobacterium bifidum’un gelisimi igin oldukg¢a uygun bir gida matriksine sahip
oldugunu ifade etmislerdir.

Goncuoglu ve ark. (37), E. faecium’un yuksek sicaklikta pastorize edilen siitten lretilen beyaz peynirde fonksiyonel starter kiltir
olarak kullanilabilirligini arastirmislardir. Bu kapsamda, iki tip (klasik - yliksek pisirme) beyaz peynir Gretilmistir. Peynir gruplari
vakum ambalajlanarak, 4°C’de 90 glin olgunlastiriimistir. Calismada olgunlasma siiresi sonuna kadar, her iki peynir tipine ait
deneme gruplarinda E. faecium FAIR-E 198’in, 107 kob/g dlizeyinin izerinde oldugu saptanmistir. Calisma bulgulari dogrultusunda,
E. faecium FAIR-E 198’in beyaz peynir Uretiminde fonksiyonel starter kiltlr olarak kullanilabilecegi bildirilmistir.

Wishah (18), Beyaz peynir Uretiminde ek kiltir olarak Lactobacillus paracasei subsp. paracasei ve Lactobacillus paracasei subsp.
tolerans suslarinin kullanimi ve peynir kalitesi tizerine etkisini incelemistir. Calismada Uretilen peynirlerin 90 giinlik olgunlasma
suresince olgunlagmanin 30. gliniinden sonra ek kultur ilavesi ile Uretilmis deneme peynirlerinde laktobasil sayisi maksimum
(108 kob/g) diizeyine ulagmistir. Olgunlasma siresince kontrol ve deneme peynirlerinde proteoliz diizeyi tam olarak farkliliklar
gostermemistir. Calismada kiiltur ilave edilmis peynirlerin kontrol peynirlerine gére daha ylksek diizeyde serbest yag asidi
icerdigi belirlenmistir.

Yangilar (11), yaptigi calismada farkli probiyotik kiltiirler ( Bifidobacterium bifidum BB-12, Bifidobacterium bifidum BB-
12+Lactobacillus acidophilus LA-5, Bifidobacterium bifidum ve Bifidobacterium longum) kullanarak beyaz peynir Gretmistir.
Arastirici 60 giinlik olgunlagsma periyodu siresince probiyotik bakterilerin canliligini korudugunu bildirmistir. Calismada peynir
yapiminda kullanilan Bifidobacterium cinsi probiyotik bakterilerin canlihgini olgunlasma periyodu boyunca muhafaza ettigi, L.
acidophilus LA-5 bakterisinin olgunlagmasi esnasinda énemli diizeyde azalma gosterdigi bildirilmistir. Ayrica duyusal analizde
olumsuz bir durum goriilmedigi ve peynir 6rnekleri arasinda 6nemli farklar olmadigi ifade edilmistir.

Erkaya (30), yaptigl calismada probiyotik bakteri susari kullanarak (Bifidobacterium bifidum DSMZ 20456 ve Lactobacillus
acidophilus DSMZ 20079) beyaz peynir Uretmistir. Calismada salamura ve vakum ambalajdaki peynirler 120 giin sureyle
olgunlastiriimistir. Arastirma sonucunda; probiyotik peynirlerde Lb. acidophilus DSMZ 20079 sayilarinin, B. bifidum DSMZ 20456
sayllarina gore daha yiksek oldugu saptanmistir. Proteoliz degerlerinin tim peynirlerde olgunlagsma siiresince arttigl ve en
yuksek degerlerin vakum ambalajlanmis ve Lb. acidophilus DSMZ 20079 ile Uretilmis peynir drneklerinde oldugu belirlenmistir.

SONUC VE ONERILER

Probiyotik peynir tretimiyle ilgili yapilan ¢alismalar incelendiginde, yogurt ve fermente sitlerde siklikla kullanilan probiyotik
kiltdrlerin birgcok peynir gesidinin liretiminde oldugu gibi beyaz peynir tretiminde de glivenle kullanilabilecegini ortaya koymustur.
Beyaz peynirin fiziksel, kimyasal ve mikrobiyolojik yapisi incelendiginde, probiyotiklerin gastrointestinal sisteme probiyotik etki
seviyesinde taginmasi igin uygun bir gida oldugu sonucuna varilmistir. Turkiye’de en ¢ok Uretilen ve tiiketilen peynir cesidi olan
beyaz peynirin probiyotik ilavesiyle fonksiyonelliginin gelistiriimesi ve probiyotik gida 6zelligi kazandirilmasi uygun olabilir.
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ELAZIG’DA TUKETIME SUNULAN KOKORECLERIN MiKROBiYOLOJiK KALITESI

Miizeyyen AKGOL', Selguk ALAN?, Giilsiim OKSUZTEPE'

1: Firat Univ. Vet. Fak. Gida Hijyeni ve Tek. Bél. Elazig/Tiirkiye
2: Tarim ve Orman Bakanligi, Veteriner Kontrol Enstitusi, Elazig/Turkiye
Sorumlu yazar e-posta: makgol@firat.edu.tr

OZET

Bu calisma Elazig merkezdeki lokantalarda tiiketime sunulan pismis sade ve pismis baharath kokoreclerin mikrobiyolojik
kalitelerini belirlemek icin planlanmistir. Bu ¢alismada kullanilan kokoreg¢ 6rnekleri Elazig ili merkezde satisini yapan 3 farkh
lokantadan 1 Mayis - 1 Eylal 2021 tarihleri arasinda toplandi. Haftada iki giin her seferinde dort farkli numune (ikisi pismis
sade, ikisi pismis ve baharatl) ve bir haftada toplam 8 adet 6rnek alindi bu islemler 12 hafta sirdi. 48 adedi pismis sade 48
adedi ise pismis ve baharatl olmak lzere toplamda 96 numune islendi. Mikrobiyolojik analiz olarak toplam mezofilik aerob,
toplam psikrofilik aerob koliformlar, Enterobacteriaceae, Staphylococcus-Micrococcus’lar, maya-kif, fekal streptokoklar, L.L.P,
E. coli, koagulaz pozitif Staph. aureus ve silfit indirgeyen anaerob (Cl. perfringens) sayimlari fiziksel analiz olarak ise pH tayini
yapildi. istatistiksel analizlerde SPSS © v.21.0 kullanildi. Pismis sade ve pismis baharatli kokoreglerde ortalama olarak sirasiyla
toplam mezofilik aerob 3,92, 4,03, toplam psikrofilik aerob 3,12, 3,38, koliformlar 2,04, 2,49, Enterobacteriaceae 2,22, 2,81,
Staphylococcus-Micrococcus’lar 1,65, 2,04, maya-kif 1,16, 2,10, fekal streptokoklar 1,67, 2,00, L.L.P 3,06, 3,48 log10kob/mL ve
pH ise 6,38, 6,27 olarak tespit edildi. Pismis sade kokoreglerde E. coli ortalama olarak 1,13 log10kob/mL duzeyinde 10 (% 20,83)
drnekte 1,0-1,99 log10kob/g arasinda sayildi. Orneklerin tamaminda ise (% 100) Staph. aureus ve Cl. perfringens tespit edilmedi.
Pismis baharatli kokoreg¢ 6rneklerinde koagulaz pozitif Staph. aureus sayisinin 1,36 logl0kob/mL seviyesinde 10 (% 20,83)
drnekte 1,0-1,99 log10kob/g arasinda oldugu belirlendi. Orneklerin tamaminda (% 100) E. coli ve Cl. perfringens’e rastlanilmadi.
Sonug olarak kokoreglerin yapiminda kullanilan bagirsaklarin usuliine uygun olarak iyice temizlenmemis olabilecegi, mikrobiyal
yukinin yiksek olabilecegi, patojen bakterileri bulundurma riski olabilecegi, pisirme esnasinda uygulanan isil isleminin yetersiz
olabilecegi ve personel hijyenin eksik olabilecegi kanaatine varilmistir. Kokoreg tiretimin basamaklarinin azami dikkat gosterilerek
sirdurtlmesi hem Urin kalitesi hem de halk sagligi agisindan biyik 6nem arz etmektedir.

Anahtar Kelimeler: Kokoreg, Mikrobiyolojik kalite, Halk sagligi
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ABSTRACT

In this study, it was aimed to determine the microbiological quality of cooked plain and cooked spicy kokorec served in restaurants
in the center of Elazig. Kokore¢ samples used in this study were collected from 3 different restaurants in the city center of Elazig
between May 1 and September 1, 2021. Four different samples (two cooked plain, two cooked and spicy) were taken two days
a week each time, and a total of 8 samples were taken in a week. These processes took 12 weeks. A total of 96 samples were
processed, 48 of which were cooked plain and 48 of which were cooked and spicy. As microbiological analysis, total mesophilic
aerobe, total psychrophilic aerobic coliforms, Enterobacteriaceae, Staphylococcus-Micrococcus, yeast-mold, fecal streptococcus,
L.L.P, E. coli, coagulase positive Staph. aureus and sulfide reducing anaerobe (Cl. perfringens) counts and pH as physical analysis
were determined. SPSS ® v.21.0 was used for statistical analysis. On average total mesophilic aerobes 3.92, 4.03, total psychrophilic
aerobes 3.12, 3.38, coliforms 2.04, 2.49, Enterobacteriaceae 2.22, 2.81, Staphylococcus-Micrococcus 1.65, 2.04, yeast-mould 1.16,
2.10, fecal streptococci were 1.67, 2.00, LLP 3.06, 3.48 log10 cfu/Ml and pH 6.38, 6.27 in cooked plain and cooked spicy kokorec,
respectively. E. coli was counted between 1.0-1.99 log10 cfu/g in 10 (20.83%) samples at an average level of 1.13 log10 cfu/mL
in cooked plain kokorec. In all samples (100%) Staph. aureus and Cl. perfringens was not detected. Coagulase positive Staph in
cooked spicy kokorec samples. aureus number was determined to be between 1.0-1.99 log10cob/g in 10 samples (20.83%) at the
level of 1.36 log10 cob/mL. In all samples (100%), E. coli and Cl. perfringens was not found. As a result, it has been concluded that
the intestines used in the production of kokore¢ may not have been properly cleaned, the microbial load may be high, there may
be a risk of pathogenic bacteria, the heat treatment applied during cooking may be insufficient and the personnel hygiene may
be lacking. Continuing the steps of kokorec production with maximum attention is of great importance in terms of both product
quality and public health.

Keywords: Kokorec, Microbiological quality, Public health
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9. VETERINER GIDA HiJYENi KONGRESI

HINDi SEKUM ORNEKLERINDEN CAMPYLOBACTER iZOLASYONU VE TETRAKSIKLIN DIRENCI

Ozlem KARDOGAN, ilyas KUSCU, Cagri ATABEY

Veteriner Kontrol Merkez Arastirma Enstitiisi Mudarlagi, Ankara / Tirkiye
Sorumlu yazar e-posta: ilyas.kuscu@tarimorman.gov.tr

OzET

EFSA ve ECDC raporlarina gore, Campylobacteriosis, 2019’da 220,682 dogrulanmis insan vakasi ile en sik bildirilen zoonoz
olmustur. Kimes hayvanlari, Campylobacter tirleriyle Giretim asamasinda kontamine olmakta ve besin zinciri yoluyla insanlari
enfekte etmektedirler. insan ve kanath Campylobacteriosis enfeksiyonlarina neden olan etkenin, ayni genotipte olmasi ve bu
etkenin kimes hayvanlari ile kanath karkaslarinda ylksek bir prevelansta bulunmasi, insan Campylobacteriosis enfeksiyonlarinin
epidemiyolojisinde kanatli etini bulasta oncelikli besin haline getirmistir. Eti gida amagli tiiketilen kanathlarin, hastaliklarinin
tedavisinde, tetraksiklinlerin kullanilmasi, kiimes hayvanlarinda tetrasiklin direngli Campylobacter suslarinin seleksiyonuna yol
acmistir. Bu galismada, hindi kesimhanelerinden alinan sekum 6rneklerinde Campylobacter spp. varligi ve tetrasiklin direncinin
arastirilmasiamaglanmistir. Calismanin biitiin asamalarinda C. jejuni (ATCC 33560) ve C. coli ATCC 33559 pozitif kontrol, Escherichia
coli (NCTC13384) negatif kontrol olarak kullanilmistir. Hindi kesimhanelerinden toplanan 100 sekum 6rnegi soguk zincirde
laboratuvara getirilmistir. ISO 10271-1 kiiltiir metodu ile bakteriyolojik izolasyona tabi tutulan 100 hindi sekum igeriginden 24 (%
24)’e ait besiyerinde inkiibasyon sonrasi gri-beyaz renkteki stipheli kolonilere rastlanildi. Gram boyama yapilarak mikroskopik
morfolojilerine gore; gram negatif, virgil, spiral, “S” sekilli ve marti kanadi goriinimli mikroorganizmalar Campylobacter
trleri yoniinden slipheli olarak kabul edildi. Katalaz, oksidaz, hidrojen silflir ve hareketlilik testleri yapildi. Bu testlerin sonucu
pozitif olan izolatlara hippurat hidroliz testi yapildi. izolatlarin hepsinin hippurat hidroliz testi pozitif bulunmustur. Bu nedenle
identifikasyon sonucu, stipheli izolatlarin tamaminin C. jejuni oldugu kabul edildi. Antibiyotik duyarliliklari disk diflizyon (CLSI
2016) yontemiyle arastiriimis ve sonuglar EUCAST (2006) 6nerileri dogrultusunda degerlendirilmistir. Disk diflizyon testi sonucu;
24 Campylobacter izolatinin 5 (% 20.8)’i tetrasikline duyarli, 19 (%79.1)’u direngli bulunmustur. Ulkemizde kanath tretiminde
tetrasiklin kullanilmasi, calismamizda da gorildiga gibi tetrasiklinlere direngli Campylobacter suglarinin ortaya ¢ikmasinin nedeni
olarak yorumlanmistir. Campylobacter i¢in antimikrobiyal direncin izlenmesi ve hayvansal gidalarda antimikrobiyallerin dogru
kullanimi gerekmektedir. Kanatli hayvanlarin kesimhane 6ncesi ve kesimhane siirecinde Kampilobakterlerle kontaminasyonun
onlenmesi tamamen mimkiin olmamaktadir. Bu ylizden besin zincirine Campylobacter gegisini baskilayici kontrol stratejilerinin
gelistirilmesi gerekmektedir.

Anahtar Kelimeler: Campylobacter, Direng, Hindi, Tetraksiklin
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CAMPYLOBACTER ISOLATION AND TETRAXCYCLIN RESISTANCE FROM TURKISH CECUM SAMPLES

Kardogan OZLEM, Kuscu iLYAS, Atabey CAGRI

Veterinary Control Central Research Institute, Ankara / Turkiye
Corresponding author e-mail: ilyas.kuscu@tarimorman.gov.tr

ABSTRACT

Campylobacter spp. is the leading cause of foodborne disease worldwide. According to EFSA and ECDC reports, Campylobacteriosis
was the most frequently reported zoonosis with 220,682 confirmed human cases in 2019. Poultry is contaminated during
production and infects humans through the food chain. The fact that the causative agent of human and poultry Campylobacteriosis
infections has the same genotype and that this agent has a high prevalence in poultry and poultry carcasses has made poultry
meat the primary source of food in the epidemiology of human Campylobacteriosis. The use of tetracyclines in the treatment
of diseases of poultry, whose meat is consumed for food purposes, has led to the positive selection of tetracycline-resistant
Campylobacter strains in poultry. In this study, it was aimed to investigate the presence of Campylobacter spp. and tetracycline
resistance in cecum samples taken from Tirkiye slaughterhouses. 100 cecum samples collected from Tiirkiye slaughterhouses
were brought to the laboratory in the cold chain and subjected to bacteriological isolation with ISO 10271- 1- 2017 culture method
within a maximum of 18 hours. After incubation, suspicious colonies in gray-white color were found in the medium of 24 out
of 100 Turkiye cecum contents.; Gram-negative, comma, spiral, “S” shaped and gull-wing-like microorganisms were considered
suspicious for Campylobacter species according to their microscopic morphology by Gram staining. Hippurate hydrolysis test was
performed with the isolates found positive from catalase, oxidase, hydrogen sulphide and mobility tests. Hippurate hydrolysis
test positive isolates were identified as C. jejuni. The susceptibility of the isolates to antibiotics was determined by disc diffusion
test. As a result of disk diffusion test, 5 (20.8%) were found to be tetracycline sensitive and 19 (79.1%) tetracycline resistant out of
24 Campylobacter isolates. As seen in our study, the use of tetracycline in poultry production in our country has been interpreted
as the reason for the emergence of Campylobacter strains resistant to tetracyclines. Monitoring of antimicrobial resistance for
Campylobacter and proper use of antimicrobials in animal foods are required for the control of the disease. It is not possible to
completely prevent contamination due to the large number of Campylobacteria present in the feces of poultry before and during
the slaughterhouse process. Therefore, it is necessary to develop control strategies that suppress the transfer of Campylobacter
to the food chain.

Keywords: Turkiye, Campylobacter, Tetracycline, Resistance
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AFYON TULUM PEYNIRINDE AFLATOKSIN M1 SEVIYESININ MEVSIMSEL OLARAK ARASTIRILMASI*

Merve AKGUL, Recep KARA

Afyon Kocatepe Universitesi, Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi Anabilim Dali, Afyonkarahisar / Tiirkiye
Sorumlu yazar e-posta: recepkara@aku.edu.tr

OzZET

Tulum peyniri Glkemizde beyaz peynir ve kasar peynirinden sonra en ¢ok Uretilen ve severek tiiketilen bir peynir cesididir. Stt
hayvanlarinin Aflatoksin iceren yemlerle beslenmesine bagh olarak elde edilen siitler AFM1 igerebilmektedir. AFM1 iceren sutler
ile Uretilen peynirlerde de AFM1 riski devam etmektedir. Bu calismada Afyon tulum peyniri 6rneklerinde Aflatoksin M1 varligi ve
seviyesi arastirilmistir. Calisma kapsaminda Aralik 2019 - Kasim 2020 tarih araliginda, farkli Gretim ve satis yerlerine ait; sonbahar/
kis ve ilkbahar/yaz mevsimlerini temsilen 40’ar rnek olmak {izere toplam 80 Afyon tulum peyniri 8rnegi toplanmistir. Ornekler
analize alinincaya kadar -200C’de muhafaza edilmistir. Daha sonra tiim 6rnekler ticari ELISA test kiti (Aflatoksin M1, Bio-Shield
M1 ES, Larissa, Greece) kullanilarak analiz edilmistir. Sonug olarak maksimum Aflatoksin M1 miktari ilkbahar/yaz numunelerinde
0,017 ug/kg iken, sonbahar/kis numunelerinde 0,041 ug/kg olarak tespit edilmistir. Analize alinan tulum peyniri 6rneklerinde
Tirk Gida Kodeksi limitinin (0,05 pg/kg) tzerinde AFM1 saptanmamuistir. Siit ve sit Grinleri Gretiminde AFM1 icermeyen siit
kullanilmasi, st hayvanlarinin beslenmesinde mikotoksin iceren yemlerin kullanilmamasi, bu yemlerin toksin olusumunu
engelleyecek sekilde Uretilerek depolanmasi 6nerilmektedir.

Anahtar Kelimeler: Aflatoksin M1, Afyon tulum peyniri, Siit Urtinleri

*Bu calisma Afyon Kocatepe Universitesi Bilimsel Proje Arastirmalari Koordinasyon Birimi (Proje No: 19.SAG.BiL.19) tarafindan
desteklenmistir. Yiksek Lisans Tezinden (2021-017) 6zetlenmistir.
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SEASONAL INVESTIGATION OF AFLATOXIN M1 LEVEL IN AFYON TULUM CHEESE

Merve AKGUL, Recep KARA

Afyon Kocatepe University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Afyonkahisar / Turkiye
Corresponding author e-mail:recepkara@aku.edu.tr

ABSTRACT

Tulum cheese is the most frequently produced and fondly consumed type of cheese after white cheese and kasar cheese in our
country. Due to the feeding of dairy animals with aflatoxin contaminated feeds, the milk obtained may contain AFM1. The risk
of AFM1 continues in cheeses produced with milk containing AFM1. The aim of this study is to determine presence and level of
Aflatoxin M1 in Afyon tulum cheese samples. Total of 80 tulum cheese samples representing autumn-winter season (n=40) and
spring-summer season (n=40) belonging to different production and sales locations were collected between December 2019 and
November 2020. Samples were kept at -20°C until analysis. All samples were then analyzed using a commericial ELISA test kit
(Aflatoxin M1, Bio-Shield M1 ES, Larissa, Greece). Maximum Aflatoxin M1 level was determined as 0,017 ug/kg in spring-summer
samples and 0,041 ug/kg in autumn-winter samples. None of the samples found to contain AFM1 levels above the Turkish Food
Codex limit (0,05 pg/kg) in the Tulum cheese samples analysed. It is recommended to use AFM1free milk in the production
of milk and dairy products, and to not to use mycotoxin contaminated feeds in feeding dairy animals, and to comply with the
production and storage conditions to prevent the formation of toxins in these feeds.

Keywords: Aflatoxin M1, Afyon tulum cheese, Dairy products

*This study was supported by Afyon Kocatepe University Scientific Project Research Coordination Unit (Project No: 19.SAG.
BiL.19). Summarized from the Master’s Thesis (2021-017).
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9. VETERINER GIDA HiJYENi KONGRESI ‘

FARKLI DEPOLAMA SICAKLIKLARININ PiLIC KAVURMALARIN BAZI OZELLIKLERI UZERINE ETKIiSININ
BELIRLENMESI

Abdullah DIKiCI',?, Berker NACAK', Merve OZER?, Gamze iPEK?, Nezir YEL?
Kemal ZAIMOGULLARI?

1Usak Universitesi Miihendislik Fakdiltesi Gida Mithendisligi Blimu, Merkez, USAK/Tiirkiye
2Gedik Pilig Ar-Ge Merkezi, Kolankaya Koy, Esme, Usak/Turkiye
Sorumlu yazar e-posta: a.dikici@usak.edu.tr

OzZET

Et Grunlerinin mikrobiyal ve oksidatif degisimlere acik olmalari dolayisiyla +4°C’de depolanmalari énerilmektedir. Fakat yapilan
bazi ¢calismalar Uriinlerin lojistigi ve sipermarket raflarinda depolanmasi sirasinda ortam sicakliginin 15°C’ye kadar cikabildigini
gostermistir. Bu nedenle yapilan bu c¢alismada Uretilen pilic kavurmalarinin farkli depolama sicakliklarinda depolanmasi
sirasinda kalite 6zelliklerinde ve oksidatif stabilitesinde meydana gelen degisimlerin belirlenmesi amaglanmistir. Bu amagla pilig
eti (%84), sigir yagi (%15) ve tuz (%1) kullanilarak tretilen pilic kavurmalari i¢ sicakliklari 74°C’ye ulasana dek isil isleme tabi
tutulmus, islem sonrasinda kiliflara konularak sogutulmus, dilimlenerek vakum ambalajlanmistir. Ambalajlanan Urtinler Kontrol
(K) grubunu olusturmasi amaciyla +4°C, siipermarket sartlarini yansitmasi (S) amaciyla +10°C’de 4 ay depolanmistir. Depolama
suresince pH, renk (L*, a*, b*) ve lipid oksidasyonunda (peroksit degeri ve TBARS) meydana gelen degisimler incelenmistir. Pilig
kavurma orneklerinin pH, a*, peroksit ve TBARS degerlerinin depolama sicakligindan; 6rneklerin tim 6zelliklerinin ise depolama
siiresinden énemli derecede etkilendigi belirlenmistir (p<0,05). Ozellikle depolamanin 3. ve 4. aylarinda 10°C’de depolanan
orneklerin pH degerleri daha yiiksek bulunmustur. 10°C’de depolamanin 90. giintinde a* degerleri daha dustik tespit edilirken, L*
ve b* degerleri depolama siiresince benzer bulunmustur. Depolama sicakliginin artisina bagh olarak 4 aylk depolama periyodu
sonunda S 6rnekleri daha yiiksek peroksit ve TBARS degerlerine sahip olmustur. Sonug olarak, pili¢ kavurmalarin farkli sicakliklarda
depolanmasinin érneklerin bazi 6zellikleri ve oksidatif stabilitesi Gizerine olumsuz etkisinin bulundugu tespit edilmistir. Bu nedenle
orneklerin lojistigi ve stipermarket raflarinda depolanmasi sirasinda meydana gelecek bu olumsuz degisikliklerin giderilmesi
amaciyla antioksidanlarin veya farkli ambalajlarin kullanimi gibi ydntemlere ihtiya¢ duyuldugu belirlenmistir.

Anahtar Kelimeler: Farkli sicaklk, Kavurma, Kalite karakteristikleri, Lipid oksidasyonu, Pilig
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EFFECT OF DIFFERENT STORAGE TEMPERATURES ON SOME PROPERTIES OF CHICKEN KAVURMA

Abdullah DIKiCi",?, Berker NACAK', Merve OZER?, Gamze iPEK?, Nezir YEL?
Kemal ZAIMOGULLARI?

1Usak University, Engineering Faculty, Food Engineering Department, Usak/Tlrkiye
2Gedik Pilic R&D Center, Kolankaya, Esme, Usak/Turkiye
Corresponding author e-mail: a.dikici@usak.edu.tr

ABSTRACT

Meat products are recommended to be stored at +4°C since they are open to microbial and oxidative changes. However, some
studies have shown that the ambient temperature can rise up to 15°C during the logistics of the products and their storage
on the supermarket shelves. For this reason, in this study, it was aimed to determine the changes in quality properties and
oxidative stability of chicken kavurma produced during storage at different storage temperatures. For this purpose, chicken
kavurma produced using chicken meat (84%), beef fat (15%) and salt (1%) were subjected to heat treatment until their internal
temperature reached 74°C, after the process they were put into cases and cooled, sliced and vacuum packed. Packaged products
were stored at +4°C to form the Control (K) group and 4 months at +10°C to reflect supermarket conditions (S). Changes in pH,
color (L*, a*, b*) and lipid oxidation (peroxide value and TBARS) during storage were investigated. The pH, a*, peroxide and
TBARS values of the samples were affected by storage temperature and all properties of the samples were significantly affected
by the storage time (p<0.05). The pH values of the samples stored at 10°C were found to be higher, especially in the 3rd and
4th months of storage. While a* values were found to be lower on the 90th day of storage at 10°C, L* and b* values were found
to be similar during storage. Depending on the increase in storage temperature, S samples had higher peroxide and TBARS
values at the end of the 4-month storage period. As a result, it has been determined that the storage of chicken kavurma at
high temperatures has a negative effect on some properties and oxidative stability of the samples. For this reason, it has been
determined that methods such as the use of antioxidants or different packaging are needed in order to eliminate these negative
changes that will occur during the logistics of the samples and their storage on the supermarket shelves.

Keywords: Chicken, Different temperature, Kavurma, Lipid oxidation, Quality characteristics
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o -TOKOFEROL KULLANIMININ FARKLI SICAKLIKLARDA DEPOLANAN PiLi¢ KAVURMALARIN OKSIDATIF
OZELLIKLERI UZERINE ETKIiSINiN BELIRLENMESI

Berker NACAK', Abdullah DiKiCi',2, Gamze iPEK?, Merve OZER?, Nezir YEL2
Kemal ZAIMOGULLARI?

1Usak Universitesi Miihendislik Fakiiltesi Gida Miihendisligi B6lim, Merkez, Usak/Tiirkiye
2Gedik Pilig¢ Ar-Ge Merkezi, Kolankaya Koy, Esme, USAK/Turkiye
Sorumlu yazar e-posta: a.dikici@usak.edu.tr

OzZET

Bu ¢alismada farkli sicaklarda (4°C - 10°C) 120 guin depolanan pili¢ kavurmalarda a-tokoferol kullaniminin etkisi incelenmistir. %84
pili¢ eti, %15 sigir yagi ve %1 tuz kullanilan pili¢c kavurmalari antioksidan kullanilmadan (K) veya 300 ppm a-tokoferol kullanilarak
(Toc) formiile edilmistir. 2x2x2 cm boyutlarinda dilimlenen pilig eti, sigir yagi ve tuz formiilasyona gore a-tokoferol ilave edilerek
veya edilmeden karistirilarak isil isleme tabi tutulmus, i¢ sicaklik 74°’ye geldiginde ise fibroz kiliflara doldurularak sogutulmustur.
Soguyan urtnler dilimlenmis, vakum ambalajlanmig ve 4°C veya 10°C’de 120 giin depolanmistir. Lipid oksidasyonunun gelisiminin
gbzlenmesi amaciyla peroksit ve TBARS degerleri tespit edilmistir. Yapilan ¢alisma sonucunda antioksidan kullanimi, depolama
sicakliginin ve depolama siresinin érneklerin peroksit ve TBARS degerleri Uzerine etkisinin ylksek oldugu tespit edilmistir
(p<0,01). Depolamanin 60. gliniinden itibaren Toc 6rneklerinin peroksit degerleri her iki sicaklikta da K 6rneklerinden yuksek;
TBARS degerleri ise duslik tespit edilmistir. Depolama siiresinin artisina bagli olarak 6rneklerin peroksit ve TBARS degerleri
genellikle artmistir. 10°C’de depolanan 6rneklerin peroksit ve TBARS degerleri 4°C’de depolanan érneklerden yiksek bulunmustur.
4°C’'de depolanan Toc 6rneklerinin TBARS degerleri depolama siiresince degismezken, 10°C’de depolanan Toc 6rneginin TBARS
degeri 120 glin boyunca 4°C’de depolanan K 6rnegine benzer veya daha diisiik bulunmustur. Sonug olarak tagima sirasinda veya
market raflarinda sicaklik kontroliiniin saglanamadigi durumlarda pilic kavurmalarda 300 ppm a-tokoferol kullanimi sicakhgin
yikselmesinden kaynaklanan oksidatif degisimlerin kontrol altina alinmasinda etkili bir yontem olabilecegi belirlenmistir.

Anahtar Kelimeler: Farkh sicakhk, Kavurma, Lipid oksidasyonu, Pilig, a-tokoferol,
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EFFECT OF A-TOCOPHEROL USAGE ON THE OXIDATIVE PROPERTIES OF CHICKEN KAVURMA STORED AT
DIFFERENT TEMPERATURES

Berker NACAK', Abdullah DIiKiCi',2, Gamze iPEK?, Merve OZER?, Nezir YEL?
Kemal ZAIMOGULLARI?

1Usak University, Engineering Faculty, Food Engineering Department, Usak/Turkiye
2Gedik Pili¢ R&D Center, Kolankaya, Esme, Usak/Tirkiye
Corresponding author e-mail: a.dikici@usak.edu.tr

ABSTRACT

In this study, the effect of using a-tocopherol on chicken kavurma stored at different temperatures (4°C - 10°C) for 120 days was
investigated. Chicken kavurma (84% chicken meat, 15% beef fat and 1% salt) were formulated without antioxidants (K) or using
300 ppm a-tocopherol (Toc). Chicken meat sliced in 2x2x2 cm dimensions, beef fat and salt was subjected to heat treatment by
mixing with or without the addition of a-tocopherol according to the formulation. When the internal temperature reached 74°,
chicken kavurma was filled into fibrous casings and cooled. The cooled products were sliced, vacuum packed and stored at 4°C
or 10°C for 120 days. Peroxide and TBARS values were determined in order to observe the development of lipid oxidation.It was
determined that the use of antioxidants, storage temperature and storage time had a high effect on the peroxide and TBARS
values of the samples (p<0.01). From the 60th day of storage, the peroxide values of the Toc samples were higher than the K
samples at both temperatures; TBARS values were found to be low. The peroxide and TBARS values of the samples generally
increased with the increase of the storage time. The peroxide and TBARS values of the samples stored at 10°C were higher than
those stored at 4°C. The TBARS values of the Toc samples stored at 4°C did not change during storage, while the TBARS value
of the Toc sample stored at 10°C was found similar or lower than the K sample stored at 4°C for 120 days. As a result, it has
been determined that the use of 300 ppm a-tocopherol in chicken kavurma can be an effective method in controlling oxidative
changes caused by the increase in temperature in cases where temperature control cannot be achieved during transportation
or on the market shelves.

Keywords: Chicken, Different temperature, Kavurma, Lipid oxidation, a-tocopherol,
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PREBIYOTIK PiLiC NUGGETLARIN DEPOLAMA SURESINCE PH VE OKSiDATiF DEGiSIMLERINiN
INCELENMESI

Abdullah DIKiCi',?, Berker NACAK', Merve OZER?, Gamze IPEK?
Kemal ZAIMOGULLARI?, Nezir YEL2

1Usak Universitesi Mithendislik Fakiiltesi Gida Mithendisligi BSlimii, Merkez, Usak/Tiirkiye
2Gedik Pili¢ Ar-Ge Merkezi, Kolankaya Koyu, Esme, Usak/Tirkiye
Sorumlu yazar e-posta: a.dikici@usak.edu.tr

OZET

Bu calismada, prebiyotik bilesenlerce zenginlestirilmis pilic nugget tretilmesi ve 4°C’de 30 glinliik depolama siiresince pH,
peroksit ve TBARS degerlerinin degisimi incelenmesi amaglanmistir. Bu amagla prebiyotik bilesen eklenmemis kontrol grubunun
(K) yani sira indilin (iNL), fruktooligosakkarit (FOS) ve direncli nisasta (DN) ile formiile edilmis pilic nuggetlar tretilmistir. Pili¢
eti ve pili¢ derisi kiyma haline getirilmis, mikserde karistirilmistir. Diger katki maddeleri ilave edilen nugget hamuru tekrar
karistiriimis, sekil verilerek 6nce batter sonra kaplama materyaline daldirilarak 180°C’de 20 saniye fritdzde, 160°C’de 4 dakika
firinda pisirilmistir. Uriinler sogutularak modifiye atmosferde paketlenmis, 4°C’de 30 giin depolanmistir. 30 giinlik depolama
slresince 10 glinlik periyotlarda depolama analizleri gergeklestirilmistir. Yapilan ¢alismada Griinlerin pH, peroksit ve TBARS
degerlerininin prebiyotik bilesenlerin cinsinden ve depolama siresinden énemli diizeyde etkilendigini gostermistir (p<0.01). 30
giinliik depolama siiresince drneklerin pH degerleri azalmis, en énemli diisiis INL grubunda gozlenmistir. Orneklerin peroksit
degerlerinde depolama siiresince dalgalanmalar gézlenmis, en yiiksek peroksit degeri 10. glinde, en dislik peroksit degeri ise 20.
gilinde tespit edilmistir. 30. glinde en disik peroksit degeri FOS grubunda, en ylksek peroksit degeri ise K grubunda gozlenmistir.
Buna karsin, orneklerin TBARS degerleri incelendiginde 30. giinde en yiksek degerler FOS grubunda belirlenmis, bu deger
2.0 mgMA/kg sinir degerinden diisiik bulunmustur. Genel olarak depolama siiresince INL ve DN gruplarinin TBARS degerleri
K grubuna benzer veya disiik bulunmustur. Sonug olarak bu calismada prebiyotik bilesenler olan inilin, fruktooligosakkarit ve
direncli nisasta kullanilarak daha saglikh pilic nugget tGretimi gergeklestirilebilecegi ve Uretilen prebiyotik nuggetlarin depolama
slresince TBARS degerlerinin limitler dahilinde oldugu tespit edilmistir.

Anahtar Kelimeler: Kaplamali trtin, Lipid oksidasyonu, Nugget, Pilig, Prebiyotik.
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INVESTIGATION OF PH AND OXIDATIVE CHANGES OF PREBIOTIC CHICKEN NUGGETS DURING STORAGE

Abdullah DIKiCi",2, Berker NACAK', Merve OZER?, Gamze iPEK?
Kemal ZAIMOGULLARI?, Nezir YEL2

1Usak University, Engineering Faculty, Food Engineering Department, Usak/Tlrkiye
2Gedik Pili¢ R&D Center, Kolankaya, Esme, Usak/Turkiye
Corresponding author e-mail: a.dikici@usak.edu.tr

ABSTRACT

In this study, it was aimed to produce chicken nuggets enriched with prebiotic components and to examine the changes in pH,
peroxide and TBARS values during 30 days of storage at 4°C. For this purpose, chicken nuggets formulated with inulin (INL),
fructooligosaccharide (FOS) and resistant starch (DN) were produced, as well as the control group (K) without added prebiotic
component. Chicken meat and chicken skin were minced and mixed in a mixer. The nugget dough, to which other additives were
added, was mixed again, shaped, immersed in the batter and then the coating material, and baked in a deep fryer at 180°C for 20
seconds, and in an oven at 160°C for 4 minutes. The products were cooled and packaged in a modified atmosphere and stored
at 4°C for 30 days. Storage analyzes were carried out in 10-day periods during 30-day storage. The study showed that the pH,
peroxide and TBARS values of the products were significantly affected by the type of prebiotic components and storage time
(p<0.01). During the 30-day storage period, the pH values of the samples decreased, the most significant decrease was observed
in the INL group. Fluctuations were observed in the peroxide values of the samples during storage, the highest peroxide value
was determined on the 10th day and the lowest peroxide value was determined on the 20th day. On the 30th day, the lowest
peroxide value was observed in the FOS group, and the highest peroxide value was observed in the K group. On the other hand,
when the TBARS values of the samples were examined, the highest values were found in the FOS group on the 30th day, and this
value was found to be lower than the 2.0 mgMA/kg limit value. In general, TBARS values of INL and DN groups were found to
be similar or lower than the K group during storage. As a result, in this study, it was determined that healthier chicken nuggets
could be produced by using prebiotic components inulin, fructooligosaccharides and resistant starch, and the TBARS values of
the produced prebiotic nuggets were within the limits during storage.

Keywords: Chicken, Coated product, Lipid oxidation, Nugget, Prebiotic
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9. VETERINER GIDA HiJYENi KONGRESI

MANDA SUTU ve URUNLERINDE ENTEROCOCCUS SPP. VARLIGININ BELIRLENMESi*

Seray DUZTASLAR, Ali GUCUKOGLU

Ondokuz Mayis UniversitesiVeteriner Fakiiltesi Besin Hijyeni ve Teknolojisi Anabilim Dali, Samsun/Tiirkiye
Sorumlu yazar e-posta: serayduztaslar@gmail.com

OZET

Turkiye’deki manda sayisinin%12’sinin bulundugu manda stti miktarinin ise %13’Gnun Uretildigi Samsun’da yapilan bu ¢alismada;
yerel pazar ve marketlerden Subat 2019-Mart 2021 tarihleri arasinda temin edilen 30 manda siitl, 30 manda yogurdu, 30 manda
peyniri, 30 manda kaymagi ve 30 manda dondurmasi olmak {izere toplam 150 6rnek Enterococcus spp.varligi yéniinden analiz
edilmistir. Etkenizolasyonundaklasik kiiltiir teknigi kullanilmis olup, analizsonucunda 150 6rnegin 60’inda (%40) Enterococcus spp.
varligi belirlenmistir. Orneklerdeki Enterococcus spp. varliginin dagilimi ise siit drneklerinde % 26.6 (30/8), yogurt drneklerinde
% 56.6 (30/17), peynir érneklerinde % 36.6 (30/11), kaymak 6rneklerinde % 53.3 (30/16), dondurma érneklerinde ise% 30 (30/9)
olarak saptanmistir. Son yillarda enterokoklar, antibiyotik direncinin ortaya ¢ikmasi nedeniyle tedavisi zor olan nozokomiyal ve
toplum kaynakli enfeksiyonlarin 6nemli bir nedeni olarak degerlendirilmektedir. Ayrica, ciftlik hayvanlarindan ve gidalardan izole
edilen vankomisine direncli enterokoklarin (VRE) varliginda hizli bir artis gézlemlenmektedir. Tim bu degerlendirmeler i1siginda
manda varligi ve Urinlerinin sinirl sayida Gretiminin yapildigi Glkemizde, manda siit ve Urtinlerindeki Enterococcus spp. varliginin
saptanmasi ile bu calismanin ileriki asamalarinda yapilacak olan vankomisine direngli enterokok tirleri ile izolatlarda direng
profilinin genotipik olarak belirlenmesi asamalari ¢alismaya 6zgiinlik ve nitelik kazandiracaktir.

Anahtar Kelimeler: Enterococcus spp., Manda Siitii, Siit Uriinleri

*Bu calisma ilk yazarin “Manda Siit ve Siit Uriinlerinde Vankomisine Direngli Enterokok Tiirleri ile izolatlarda Direng Profilinin
Genotipik Olarak Belirlenmesi” isimli yliksek lisans tezinin 6n ¢alisma verilerini icermektedir.
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DETERMINATION OF ENTEROCOCCUS SPP. IN BUFFALO MILK AND DAIRY PRODUCTS*

Seray DUZTASLAR, Ali GUCUKOGLU

Ondokuz Mayis University,Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Samsun/Turkiye
Corresponding author e-mail: serayduztaslar@gmail.com

ABSTRACT

In this study conducted in Samsun, where 12% of the number of buffaloes in Tirkiye is produced, and 13% of the amount of
buffalo milk is produced. A total of 150 samples; including 30 buffalo milk, 30 buffalo yogurt, 30 buffalo cheese, 30 buffalo cream
and 30 buffalo ice cream were used in the study. Samples were collected from local markets and markets between February 2019
and March 202.In the examples, Enterococcus spp. presence was analyzed. Classical culture technique was used for bacterial
isolation. As a result of the analysis, Enterococcus spp. was found in 60 (40%) of 150 samples existence has been determined.
The distribution of Enterococcus spp. in the samples were 26.6% (30/8) in milk samples, 56.6% (30/17) in yogurt samples,
36.6% (30/11) in cheese samples, 53.3% (30/16) in cream samples, 30% (30/9) in ice cream samples. In recent years, enterococci
have been evaluated as an important cause of nosocomial and community-acquired infections, which are difficult to treat due
to the emergence of antibiotic resistance. In addition, a rapid increase in the presence of vancomycin-resistant enterococci
(VRE) isolated from livestock and food is observed. In the light of all these evaluations, the presence of buffalo and its products
are produced in limited numbers in our country, Enterococcus spp. The determination of the presence of vancomycin and the
genotypic determination of the resistance profile in isolates will add specificity and quality to the study.

Keywords: Buffalo Milk, Dairy Products, Enterococcus spp.

*This study includes the preliminary study data of the first author’s master’s thesis named “Vancomycin-Resistant Enterococci
Species in Buffalo Milk and Dairy Products and Genotypic Determination of Resistance Profiles in Isolates”.
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9. VETERINER GIDA HiJYENi KONGRESI

MANDA SUT ve SUT URUNLERINDE AFLATOKSIN M1 VARLIGININ BELIRLENMESi*

Serhat HEPCIN, Ali GUCUKOGLU

Ondokuz Mayis Universitesi, Veteriner Fakiiltesi, Besin Hijyeni ve Teknolojisi Anabilim Dali, Samsun/Tiirkiye
Sorumlu yazar e-posta: aligucuk@omu.edu.tr

OZET

GUnlmuzde protein aliminin temel kaynaklarindan biri olan sit ve siit Grlinlerinin tiketilmesi insan saglgi icin kaginiimazken,
pastorizasyon ve sit endustrisinin diger teknolojik islemlere karsi oldukca kararl yapida bulunan Aflatoksin M1 (AFM1) varhigi
karsinoejenik, genotoksik, mutajenik ve teratojenik gibi olasi etkilerinden dolayi ciddi halk sagligi sorunlarina sebebiyet
vermektedir. Calismada 6rnekler Agustos 2020- Mayis 2021 tarihleri arasinda Samsun ili yerel pazar ve marketlerinden temin
edilmis olup, toplamda 175 manda siit ve sit Griinlinde (35’er adet siit, peynir, yogurt, kaymak ve dondurma) ELISA yontemi
ile Aflatoksin M1 insidensi arastiriimistir. Calismada analiz edilen 6rneklerin %83,43’tiniin AFM1 konsatrasyonu LOD (limit of
detection) degerinin altinda oldugu belirlenmistir. Orneklerin 29’unda (%16,57) AFM1 konsantrasyonu LOD degerinin istiine
¢cikmis olup, 7 (%4) ornekte (1 peynir, 6 kaymak) ise AFM1 konsantrasyonu yasal limitlerin (50 ng/L, 50 ppt) lUzerinde tespit
edilmistir. Manda sttinin dlnya Uzerinde en gok tliketilen ikinci siit oldugu bildirilmektedir. Bununla beraber gectigimiz yillarda
Ulkemiz ve diinya genelinde siit ve sit Uriinlerinde aflatoksin varligina yonelik yapilan arastirmalar olmasina ragmen manda siti
ve Urinlerinde yeterince ¢alisma bulunmamaktadir.

Anahtar Kelimeler: Aflatoksin M1, Manda Suti, Sut Urtnleri

*Bu calisma ilk yazarin yiiksek lisans tezinin verilerini icermekte olup, arastirma Ondokuz Mayis Universitesi BAP birimi tarafindan
PYO.VET.1904.20.013 proje numarasi ile desteklenmektedir.
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DETERMINATION OF AFLATOXIN M1 IN BUFFALO MILK AND DAIRY PRODUCTS*

Serhat HEPCIN, Ali GUCUKOGLU

Ondokuz Mayis University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Samsun/Turkiye
Corresponding Author e-mail: aligucuk@omu.edu.tr

ABSTRACT

Today, milk and dairy products are one of the main sources of protein intake, and their consumption is inevitable for human
health. The presence of Aflatoxin M1 (AFM1), which is very stable against pasteurization and other technological processes of
the dairy industry, causes serious public health problems due to its possible effects such as carcinogenic, genotoxic, mutagenic
and teratogenic. In the study, samples were obtained from the local markets and markets of Samsun between August 2020 and
May 2021. Aflatoxin M1 incidence was investigated by ELISA method in 175 buffalo milk and dairy products (35 pieces of milk,
cheese, yoghurt, cream and ice cream each). It was determined that 83.43% of the samples analyzed in the study had AFM1
concentration below the LOD (limit of detection) value. In 29 of the samples (16.57%), the AFM1 concentration exceeded the
LOD value, and in 7 (4%) samples (1 cheese, 6 cream) the AFM1 concentration was above the legal limits (50 ng/L, 50 ppt). It is
reported that buffalo milk is the second most consumed milk in the world. Although there have been studies on the presence
of aflatoxin in milk and dairy products in our country and around the world in the past years, there are not enough studies on
buffalo milk and its products.
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Keywords: Aflatoxin M1, Buffalo Milk, Dairy Products

*This study contains the data of the master’s thesis of the first author, and the research is supported by the Ondokuz Mayis
University BAP with the project number PYO.VET.1904.20.013.
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9. VETERINER GIDA HiJYENi KONGRESI

HATAY iLINDE iKi ATIK SU ARITMA TESISINDE GENISLEMIiS SPEKTRUMLU BETA-LAKTAMAZ URETEN
ESCHERICHIA COLI TESPITi

Biisra Giilay CELIL', Cemil KUREKCi2

1Saglik Bilimleri Enstitiisii, Hatay Mustafa Kemal Universitesi, Hatay/ TURKIYE
2 Gida Hijyeni ve Teknolojisi B6liimii, Veteriner Fakiiltesi, Hatay Mustafa Kemal Universitesi, Hatay/ TURKIYE
Sorumlu yazar e-posta: ckurekci@mbku.edu.tr

OzZET

Kentsel atik sularin, kiiresel olarak antibiyotik direngli bakteriler icin rezervuar olduklari bilinmektedir. Bu sebeple, bu calismanin
amaci sehir atik su aritma tesislerinde (AAT) genislemis spektrumlu beta-laktamaz Ureten E. coli (GSBL-EC) gozlenme sikhgini
incelemektir. Hatay ilinde bulunan iki atik su aritma tesisinden (Antakya ve iskenderun) toplamda 24 adet [islenmemis (n=12)
ve aritiimis (n=12)] su numunesi toplandi. Numunelerde GSBL-EC sayimi icin, su rnekleri seri olarak seyreltildi (1/10) ve 0.1 ml
ceftazidim (2 pg/ml) iceren tripton safra X-glukuronid (TBX) besiyerine ekildi. TBX besiyerindeki mavi-yesil koloniler (1-5 koloni)
izole edildi ve antibiyotik direng profilleri belirlendi. E.coli’lerin tir seviyesinde dogrulamalari uspA geni kullanilarak polimeraz
zincir reaksiyonu ile yapildi. Sonuglar hem islenmemis (12/12) hem de islenmis (10/12) atik su 6rneklerinde GSBL-EC varligini
gdstermektedir. GSBL-EC seviyesi Antakya AAT giris suyu (AAT-1) érnekleri icin 3,18 ile 4,06 log kob/ml arasinda, iskenderun
AAT-l 6rnekleri igin 3,33-4,33 log kob/ml olarak belirlendi. Atik su aritma siireci sonrasinda Antakya AAT cikis suyu (AAT-E)
drneklerinde GSBL-EC sayisi 1,99-3,41 log kob/ml arasinda oldugu bulunurken iskenderun AAT-E érneklerinde <10 kob/ml-2.31log
kob/ml arasinda oldugu bulundu. Biitiin GSBL-EC izolatlarinda uspA geninin varligi tespit edildi. izole edilen GSBL-EC izolatlarinin
tetrasiklin ve siprofloksasine yiliksek oranda direngli oldugu, kolistin ve imipeneme karsiysa diren¢ bulunmadigi tespit edildi.
Sonug olarak, Antakya’daki AAT-E’den alinan érnekleme noktalarinda, iskenderun’daki AAT-E’den daha fazla ESBL-EC varligi tespit
edilmistir. Bu sonuglar, aritma tesislerinin atik aritma prosediirlerindeki farkliliktan ortaya ¢iktigi diisiiniilebilir. Bu ¢alisma ayrica
AAT’nin yiksek diizeyde GSBL-EC bulundurmasi, bu alanlarin rezervuar olabilecegini géstermektedir. Bu sebeple, elde edilen
GSBL-EC izolatlarinin karakterizasyonu igin daha fazla calismaya ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Atik su aritma tesisti, E. coli, GSBL, Halk sagligi
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EXTENDED SPECTRUM BETA-LACTAMASE-PRODUCING ESCHERICHIA COLI DETECTED AT TWO
WASTEWATER TREATMENT PLANTS IN HATAY PROVINCE

Biisra Giilay CELIL', Cemil KUREKCI?

1Graduate School of Health Sciences, Hatay Mustafa Kemal University, Hatay/ Turkiye
2Department of Food Hygiene and Technology, Faculty of Veterinary Medicine, Hatay Mustafa Kemal University, Hatay/ Turkiye
Corresponding author e-mail: ckurekci@mku.edu.tr

ABSTRACT

Municipal wastewater has been globally recognized as antibiotic resistance reservoirs. Therefore, the aim of the current study
is to investigate the frequency occurrence of extended spectrum beta-lactamase producing E. coli (ESBL-EC) in two sewage
treatment plants. A total of 24 raw (n=12) and treated (n=12) water samples were collected from two (Antakya and Iskenderun)
wastewater treatment plants (WWTP) in Hatay province. For ESBL-EC quantification, each water sample was serially diluted
(1/10) and 0.1 ml was spread onto ceftazidime supplemented (2 ug/ml) tryptone bile X-glucuronide (TBX) medium. Blue-green
colonies (1-5 colonies) on TBX medium were isolated and evaluated for their antimicrobial resistance profiles. Polymerase
chain reaction assay using the uspA gene was carried out for E. coli species confirmation. Results showed the presence of ESBL
producing E. coli in both raw (12/12) and treated (10/12) sewage samples. The level of ESBL-EC was between 3.18 and 4.06 log
cfu/ml for Antakya WWTP influent (WWTP-I) samples, whereas it was 3.33-4.33 log cfu/ml for Iskenderun WWTP-I samples.
Following the wastewater treatment process, the number of ESBL-EC was found to be among 1.99-3.41 log cfu/ml in Antakya
WWTP effluent (WWTP-E) samples, while it was found to be between <10 cfu/ml and 2.31 log cfu/ml in iskenderun WWTP-E
samples. The presence of uspA gene was detected in all ESBL-EC isolates. ESBL-EC isolates were found to be highly resistant to
tetracycline and ciprofloxacin, whereas no resistance was found against colistin and imipenem. As a results, sampling points
from WWTP-E in Antakya showed more ESBL-EC isolates than WWTP-E in Iskenderun. These results could be attributed the
effectiveness of treatment processes. This study also highlights a high dissemination of ESBL-EC in WWTP that can act ESBL-EC
reservoir. Therefore, more studies are needed for further characterization of these isolates.

Keywords: E. coli, ESBL, Public health, Wastewater treatment plant
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FENOLIK BILESIKLER iGERISINDE ANTOSIYANINLERIN YERi VE GIDA ENDUSTRISINDE KULLANIM
ALANLARI

Elif Biisra OZGUR' Ahmet Hulusi DINCOGLU?

1Burdur Mehmet Akif Ersoy Universitesi, Saglik Bilimleri Enstitiisti, Gida Hijyeni ve Teknolojisi Anabilim Dali, Burdur/Tiirkiye
2Burdur Mehmet Akif Ersoy Universitesi, Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik B8limii, Burdur/Tiirkiye
Sorumlu yazar e-posta: elifkadayifcioglu@gmail.com

OzZET

Dogru ve dengeli beslenme kapsaminda; temel besin d6gelerinin yani sira bireyde hastalik olusumunun engellenmesi ve kaliteli bir
yasam sirdurilebilmesi igin bazi biyoaktif bilesiklerin de viicuda alinmasi gerekmektedir. Bu bilesiklerin en 6nemli siniflarindan
biri ise fenolik bilesikler ve bunlar igerisinde yer alan antosiyaninlerdir. Bu ¢alismanin amaci antosiyaninlerin 6zellikleri, saglik
etkileri ve basta gida endstrisi olmak tzere kullanim alanlarini ortaya koymaktir. Bu sistematik incelemede 1990 ile 2021 tarihleri
arasinda yayinlanmis ¢calismalar incelenmistir. Calisma verilerinin toplanmasinda Google Scholar, Medline, Pub Med, Scopus, Web
of Science, Science Direct, TRDIZIN (ULAKBIM), SpringerLnk elektronik veri tabanlari “Phenolic compounds”, “Anthocyanins”,
“Anthocyanins benefits and food sources”, “Anthocyanins in food packaging” anahtar kelimeleri kullanilarak taranmis, saptanan
veriler arastirmacilar tarafindan bagimsiz olarak gézden gegirilerek derlenmistir. Dogada bégirtlen, ahududu, nar, kirmizilahana,
siyah ve kirmizi kus Gzim, agag cilegi, kizilcik, erik gibi bircok meyve ve sebzede bulunan bu bilesikler dogal bir renk pigmentidir.
Antosiyanin oOzutleriyle iliskili yapilan ¢alismalarda gérme keskinliginin ve antioksidan kapasitenin artmasi, antikanserojenik
ve antililseratif aktivite, normal vaskiler gecirgenligin korunmasi gibi saglik Gzerine birgok olumlu etkileri bulunmustur. Dogal
pigment yapisinda olan antosiyaninler gida endistrisinde kendine yer bulmaktadir. Bir renk belirteci olarak tuketiciye Grinin
durumu hakkinda bilgi verebilen antosiyaninler akilli filmlerde, aktif paketleme ve biyoaktif filmlerde kullanilabilmektedir.
Filmlere eklenen antosiyaninlerin film oOzellikleri izerine olan etkisine bakildiginda ise yapilan galismalarin olumlu sonuglar
verdigi gorilmustir. Antosiyanin molekillerinin pH degisimine bagli renk degistirme yetenegi, yliksek hassasiyet ve disik Giretim
maliyeti, bu bilesikleri akilli bir gida paketleme sisteminde gorsel gostergeler olarak uygulama igin makul kilan avantajlardir.
Antosiyaninler ilave edildigi gidalari fonksiyonel hale getirmesi ve insan sagligina yararl etkileriyle filmlerde kullanimi ve gidalara
ek olarak katilmasinda Uretici ve gida pazari tesvik edilmelidir. Cevre dostu ve dogal bir materyal olmasindan dolayi gida sektori
disinda ilag, kozmetik ve boya sektorlerinin de antosiyanin kullanimi artirilabilir.

Anahtar sozclkler: Antosiyanin, Akilli paketleme, Aktif paketleme, Biyoaktif film, Dogal renklendirici
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THE PLACE OF ANTHOCYANINS IN PHENOLIC COMPOUNDS AND THEIR USAGE IN THE FOOD INDUSTRY

Elif Biisra ©ZGUR' Ahmet Hulusi DINCOGLU?

1Burdur Mehmet Akif Ersoy University, Institute of Health Sciences, Department of Food Hygiene and Technology, Burdur/ Turkiye
2Burdur Mehmet Akif Ersoy University, Institute of Health Sciences, Department of Nutrition and Dietetics, Burdur/ Turkiye
Corresponding author e-mail: elifkadayifcioglu@gmail.com

ABSTRACT

In correct and balanced nutrition; in addition to basic nutrients, some bioactive compounds must also be taken into the body
in order to prevent the formation of disease in the individual and to maintain a quality life. One of the most important classes
of these compounds is phenolic compounds and anthocyanins in them. The aim of this study is to reveal the properties, health
effects and usage areas of anthocyanins, especially in the food industry. Studies published between 1990 and 2021 were reviewed
in this systematic review. In the collection of study data, Google Scholar, Medline, Pub Med, Scopus, Web of Science, Science
Direct, TRDIZIN (ULAKBiIM), SpringerLnk electronic databases “Phenolic compounds”, “Anthocyanins”, “Anthocyanins benefits
and food sources”, “Anthocyanins in food” “packaging” keywords were searched and the determined data were reviewed
and compiled by the researchers independently. These compounds, which are found in many fruits and vegetables such as
blackberries, raspberries, pomegranates, red cabbage, black and red currants, strawberries, cranberries, plums, are natural
color pigments. Studies related to anthocyanin extracts have found many positive effects on health such as increasing visual
acuity and antioxidant capacity, anticarcinogenic and antiulcerative activity, and preservation of normal vascular permeability.
Anthocyanins, which are in the structure of natural pigments, find their place in the food industry. Anthocyanins, which can
inform the consumer about the status of the product as a color indicator, can be used in smart films, active packaging and
bioactive films. When the effect of anthocyanins added to the films on the film properties is examined, it has been seen that
the studies have given positive results. The ability of anthocyanin molecules to change color due to pH change, high sensitivity
and low production cost are advantages that make these compounds suitable for application as visual indicators in a smart food
packaging system. Producers and food markets should be encouraged to use anthocyanins in films and add to foods with their
beneficial effects on human health and functionalization of the foods they are added to. Since it is an environmentally friendly
and natural material, the use of anthocyanins can be increased in the pharmaceutical, cosmetic and paint sectors, apart from
the food sector.

Keywords: Anthocyanin, Smart packaging, Active packaging, Bioactive film, Natural colorant
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BESIN ALERJILERi*

Enes TERCANLI, Mustafa ATASEVER

Atatiirk Universitesi, Veteriner Fakiiltesi, Besin-Gida Hijyeni ve Teknolojisi Anabilim Dali, Erzurum/ Turkiye.
Sorumlu yazar e-posta: enestercanli@outlook.com

OZET

Besin alerjisi bagisiklik sisteminin genellikle bazi besin proteinlerine (6rn., profilin, ovalbumin, serum alblimin) karsi gelistirdigi
anormal reaksiyonlar sonucunda ortaya ¢ikmaktadir. En sik gérilen besin alerjileri stit, yumurta, soya, kabuklu deniz Grtnleri,
agac fistiklari (6rn., findik, ceviz) yer fistigl ve bugday proteinlerine karsi gelismektedir. Besinlere karsi alerjik reaksiyon, bagisiklik
sisteminin bir elemani olan imminoglobulin E (IgE) antikorunun araciligi ile gelisebilmektedir. Alerjene ilk maruziyet bir bagisikhk
tepkisi baslatmazken daha sonra alinan alerjen, dnceden tanimlanmis IgE antikorunun alerjeni tanimasina neden olur ve mast
hiicreleri Gizerinden medaitorler (alerjik reaksiyonlarin gergeklesmesine aracilik eden kimyasal maddeler) salinarak alerjik
reaksiyon gerceklesir. Alerjik reaksiyonlar genellikle hafif belirtilerle (6rn., karin agrisi, ishal, ciltte dokinti, solunum zorlugu)
seyretmekle birlikte anafilaksi gibi cok ciddi saglik sorunlarina da neden olabilmektedirler. Bazi durumlarda besin alerijisi egzersiz
ile siddetlenebilmekte ve bu durum besin ile iliskili egzersiz anafilaksisine neden olabilmektedir. Besin alerji prevalansi tim
diinyada artmaktadir. Ozellikle ¢ocuklarda besin alerjisi daha sik gériilmektedir. Anne siitii aliminin bebekleri besin alerjilerine
karsi koruyabilecegi diistinlilmektedir. Besin alerjisinin ¢ok etkin bir tedavisi bulunmamaktadir. Alerji gorilen bireylerde, alerjen
iceren besinlerin diyetten cikarilmasi 6nerilmektedir.

Anahtar Kelimeler: Alerji, Anafilaksi, Besin alerijisi, Egzersiz, Ek gida.

*Bu ¢alisma Academic Platform Journal of Halal Lifestyle 2021; 3(1), 31-53 dergisinde yayinlanmistir
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FOOD ALLERGIES*

Enes TERCANLI, Mustafa ATASEVER

Atatlrk University, Veterinary Faculty, Food Hygiene and Technology Department, Erzurum / Turkiye
Corresponding author e-mail: enestercanli@outlook.com

ABSTRACT

Food allergy usually occurs as a result of abnormal reactions of the immune system to certain food proteins (eg, profilin,
ovalbumin, serum albumin). The most common food allergies develop to milk, eggs, soy, shellfish, tree nuts (eg hazelnuts,
walnuts), peanuts and wheat proteins. Allergic reaction to food can develop through immunoglobulin E (IgE) antibody, which
is an element of the immune system. While the initial exposure to the allergen does not initiate an immune response, the later
ingested allergen causes the predefined IgE antibody to recognize the allergen and the allergic reaction occurs by releasing the
mediators (chemicals that mediate allergic reactions) over the mast cells. Although allergic reactions usually progress with mild
symptoms (eg, abdominal pain, diarrhea, skin rash, respiratory distress), they can also cause serious health problems such as
anaphylaxis. In some cases, food allergy can be exacerbated by exercise, which can lead to food-related exercise anaphylaxis. The
prevalence of food allergies is increasing all over the world. Food allergy is more common, especially in children. It is thought that
breast milk intake can protect babies against food allergies. There is no effective treatment for food allergy. It is recommended
that foods containing allergens should be excluded from the diet of individuals with allergies.
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Keywords: Allergy, Anaphylaxis, Food allergy, Exercise, Complementary food.

*This study was published in Academic Platform Journal of Halal Lifestyle 2021; 3(1), 31-53
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COViD-19 ve GIDA HiJYENI

Erdi ERGENE, Burak ERiM, Canan HECER

istanbul Esenyurt Universitesi Saglik Bilimleri Fakiiltesi Beslenme ve Diyetetik Béliim{ Esenyurt, istanbul / Tiirkiye
Sorumlu yazar e-posta: cananhecer@esenyurt.edu.tr

OZET

Yeni Tip Koronaviriis Hastaligi (Covid-19), ilk olarak Cin’in Wuhan Eyaleti’'nde Aralik ayinin sonlarinda solunum yolu belirtileri
(ates, 6ksuriik, nefes darligi) gelisen bir grup hastada yapilan arastirmalar sonucunda, 13 Ocak 2020’de tanimlanmistir. Ulkemizde
ilk kez Coronavirus pozitif vaka 11 Mart 2020 tarihinde tespit edilmistir. Coronavirus, enfekte kisilerin 6kstirmesi, hapsirmasi
veya konusmasi ile cevreye yayilan solunum sekresyonlarinin direkt olarak solunmasi yoluyla ya da yiizeylere bulasmis olan
viristin eller araciligi ile alinip burun veya agiza temas edilmesiyle indirekt yoldan bulasabilmektedir. Diger zarfli virtslerin aksine
gastrointestinal sistem kosullarina dayaniklidir ve fekal-oral yolla da bulasabilir. Gida isletmeleri agisindan temel enfeksiyondan
korunma vyollarinin en &nemlisi, strdirilebilir iyi hijyen uygulamalaridir. DSO (Diinya Saglhk Orgiiti), 21.02.2020 tarihli
raporunda Covid-19’un etkeni olan SARS-CoV-2 virlisiiniin gida araciligiyla bulastigina dair bir kanitin olmadigini, fakat benzer
virlslerin ve bu virtsiin de hayvansal kaynakli ¢ig gidalarda bulunabilecegi konusunda siipheler oldugunu ifade etmistir. Mevcut
bilimsel ¢calismalara gore SARS-CoV-2 virlisiiniin gida ve gida ambalaji ile bulastigina dair bir bilgi bulunmasa da enfekte kisinin,
bunlarla temasi olabilecegi ihtimali géz 6nline alinmal ve kisisel temizlik saglanmali; gida glivenligi uygulamalarina azami 6zen
gosterilmelidir. Ayrica gida veya herhangi bir ylizeye temastan sonra ellerle; agiz, burun veya géze dokunulmamasi, ellerin etkin
ytkanmasi enfeksiyondan korunmak icin temel énlemlerdendir. Sonug olarak SARS-CoV-2’nin neden oldugu COVID-19 hastalig
insan saghg icin buyilk bir risktir ve bugline kadar gidalarin tiiketilmesiyle bu virlistin bulastigina dair bilimsel bir veri mevcut
degildir. Ancak gida Ureticileri ile tiketicilerin rutin hijyen kurallarini daha 6zenli uygulamasiyla bu virisiin gidalarla tasinmasi
konusundaki endiselerin ve dolayisiyla tartismalarin 6niine gegilebilecegi diisiinilmektedir.

Anahtar Kelimeler: Covid-19, Gida, Hijyen
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COVID-19 and FOOD HYGIENE

Erdi ERGENE, Burak ERIM, Canan HECER

istanbul Esenyurt Universty, Faculty of Healty Science Department of Nutrition and Dietetics, Istanbul/Tirkiye
Corresponding author e-mail: cananhecer@esenyurt.edu.tr

ABSTRACT

The New Type of Coronavirus Disease (Covid-19) was first identified on January 13, 2020, as a result of research conducted in
a group of patients who developed respiratory symptoms (fever, cough, shortness of breath) in Wuhan Province of China in
late December. Coronavirus positive case was detected for the first time in our country on March 11, 2020. Coronavirus can be
transmitted indirectly by direct inhalation of respiratory secretions spread to the environment by coughing, sneezing or speaking
of infected persons, or by contacting the nose or mouth by picking up the virus transmitted to the surfaces by hands. Unlike other
enveloped viruses, it is resistant to gastrointestinal system conditions and can be transmitted via the fecal-oral route. Sustainable
good hygiene practices are the most important of the basic ways of protection from infection for food businesses. In its report
dated 21.02.2020, WHO (World Health Organization) stated that there is no evidence that the SARS-CoV-2 virus, which is the
causative agent of Covid-19, is transmitted through food, but there are doubts that similar viruses and this virus can be found
in raw foods of animal origin. According to current scientific studies, although there is no information that the SARS-CoV-2 virus
is transmitted by food and food packaging, the possibility that the infected person may come into contact with them should
be considered and personal hygiene should be provided; Food safety practices should be given maximum attention. Also, after
contact with food or any surface; Not touching the mouth, nose or eyes, and effective washing of hands are the basic measures
to prevent infection. As a result, COVID-19 disease caused by SARS-CoV-2 is a great risk for human health and there is no scientific
data to date that this virus is transmitted by consuming food. However, it is thought that with the more careful application of
routine hygiene rules by food producers and consumers, concerns and therefore discussions about the transmission of this virus
with food can be avoided.

Keywords: Covid-19, Food, Hygiene
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KAKAONUN DONDURMADAKi PROBiYOTiK MiKROORGANIZMALARIN CANLILIGI UZERINE ETKiSi

Burcu CAKMAK SANCAR, Meryem AKHAN, Burak ERiM, Canan HECER

listanbul Esenyurt Universitesi Saglik Bilimleri Fakiiltesi Beslenme ve Diyetetik B&limi{ Esenyurt, istanbul / Tiirkiye
Sorumlu yazar e-posta: burcucakmak@esenyurt.edu.tr

OzZET

Saglik Gzerine olumlu etkilerinden dolayi probiyotik bakterileri iceren gidalara olan talep her gegen giin artmaktadir. Probiyotik
kaltlr iceren yeni fonksiyonel Urlnlerin gelistiriimesi 6zellikle sut endistrisinde ilgi gormektedir. Probiyotik ilave edilmis olarak
satisa sunulan yogurt, sit ve kefir gibi siit Grlinlerinin yaninda dondurma gibi Grlinler de, probiyotiklerin canliigini arttiran
destekleyici bilesenler kullanilarak gelistirilebilir. Cinki dondurma, probiyotik kullanimina uygun, tiim yas gruplari ve sosyal
diizeylerdeki insanlar tarafindan begenilerek tlketilen bir gida Grtiintdir. Kakao ve kakaodan dretilen Grinler ise, yliksek besin
degeri ve saglk yonunden yararl etkileri olan Urunlerdir. Bu Urilinlere probiyotik mikroorganizmalar eklenerek hem saglik icin
faydali hem de fonksiyonel ozelliklerini artirmak amaciyla yeni probiyotik gidalar elde edilebilir. Kakao; yliksek antioksidan
aktiviteye sahip flavonoidler ve fenolik asitler gibi gesitli biyoaktif bilesiklerin de kaynagidir. Yapilan ¢alismalarda kakaonun
antioksidan etkisinin probiyotik bakterilerin canhhgi tizerine etkili oldugu gosterilmistir. Ek olarak, kakao, antioksidan bilesiklerin
varligi sayesinde, bagirsaktan gegis icin stt Uriinlerinden daha iyi bir probiyotik tasiyici gérevi gérmektedir ve yogurttan daha
fazla probiyotik absorbe ettigi tespit edilmistir. Ayrica kakao, prebiyotik aktiviteye sahip oldugu, faydali bakterileri besledigi
ve ¢ogalmalarini sagladigl gorilmustir. Bitter, sttli cikolata ve sivi sit igerisindeki probiyotiklerin gastrointestinal sindirim
kosullarinda canliliklarini degerlendiren bir calismada ise bakterilerin hayatta kalma oranlari gikolatada st Grinlerinden dort kat
daha yuksek oldugu bulunmustur. Kakaolu probiyotik formilasyonlar, heniiz tam olarak kesfedilmemis, nispeten yeni bir alandir
ve probiyotik kakaolu dondurma urtinlerinin terapotik etkilerini dogrulamak icin kapsamli arastirmalara ihtiyag vardir.

Anahtar Kelimeler: Dondurma, Kakao, Probiyotik
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THE EFFECT OF COCOA ON THE VITALITY OF PROBIOTIC MICROORGANISMS IN ICE CREAM

Burcu CAKMAK SANCAR, Meryem AKHAN, Burak ERiM, Canan HECER

Istanbul Esenyurt University, Health Sciences Faculty, Department of Nutrition and Dietetics Esenyurt, Istanbul / Turkiye
Corresponding author e-mail: burcucakmak@esenyurt.edu.tr

ABSTRACT

Due to its positive effects on health, the demand for foods containing probiotic bacteria is increasing day by day. The development
of new functional products containing probiotic cultures is of particular interest in the dairy industry. In addition to dairy
products such as yoghurt, milk and kefir, which are offered for sale with added probiotics, products such as ice cream can also
be developed by using supportive components that increase the viability of probiotics. Because ice cream is a food product
that is suitable for the use of probiotics and is liked and consumed by people of all age groups and social levels. Cocoa and
products produced from cocoa are products with high nutritional value and beneficial effects on health. By adding probiotic
microorganisms to these products, new probiotic products can be obtained in order to increase both beneficial for health and
functional properties. Cocoa is also a source of various bioactive compounds, such as flavonoids and phenolic acids, which have
high antioxidant activity. Some studies have shown that the antioxidant effect of cocoa is effective on the viability of probiotic
bacteria. Additionally, cocoa acts as a better probiotic carrier for intestinal transit than dairy products, thanks to the presence
of antioxidant compounds, and has been found to absorb more probiotics than yogurt. It has also been established that cocoa
has prebiotic activity, helps to feed beneficial bacteria and promote their reproduction. In a study evaluating the viability of
probiotics in dark, milk chocolate and liquid milk in gastrointestinal digestive conditions, the survival rate of bacteria was found
to be four times higher in chocolate than in dairy products. Cocoa probiotic formulations are a relatively new field that has yet
to be fully explored, and extensive research is needed to confirm the therapeutic effects of probiotic cocoa ice cream products.

Keywords: Cocoa, Ice cream, Probiotic
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iISTANBUL’DA FARKLI iKi MEZBAHADAKI SIGIR KARKASLARININ SALMONELLA iLE
KONTAMINASYONUNUN ARASTIRILMASI

Mustafa NiZAMLIOGLU', Basak Gokge COL', Meryem AKHANZ, Burcu GAKMAK SANCAR?

listanbul Gelisim Universitesi, Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik B6liimd, istanbul / Tuirkiye
2istanbul Esenyurt Universitesi, Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik Bélim, istanbul / Tiirkiye
Sorumlu yazar e-posta: meryemakhan@esenyurt.edu.tr

OzZET

Bu calisma Istanbul’da farkli iki mezbahadan alinan sigir karkas yiizeylerinin Salmonella spp. ile kontaminasyonunu belirlemek
amaciyla yapilmistir. Bu amagla birbirini takip eden 10 hafta (Eyltl-Ekim-Kasim) boyunca, haftada bir kez her iki mezbahadaki
5 farkli karkastan toplam 100 6rnek alinmistir. Ornekler deri yiiziilmesinden sonra sogutma isleminden dnce her bir karkasin
boyun, but, dés ve kavram olmak Uzere 4 farkli bolgesinden 100 cm2’yi kapsayan alandan (10x10 cm2, toplam 400 cm2)
alinmistir. Ornekler karkaslardan tahrip edici olmayan siinger swap yéntemiyle alinarak, Salmonella spp.” nin. varhig klasik kiltir
yontemi kullanilarak aragtirilmistir. Bu ¢alismada her iki mezbahadan 50 olmak tizere toplamda 100 adet sigir karkas yiizey 6rnegi
analiz edilmigtir. Birinci mezhabadan alinan 6rneklerin higbirinde Salmonella spp. tespit edilmemisken, diger mezbahadan alinan
50 adet 6rnegin 3’linde (% 6) Salmonella spp. pozitif bulunmustur. Sigir karkaslari, kesim hijyeni kosullarina dikkat edilmedigi
takdirde hayvanlarin derisinden, bagirsak iceriginden kesim-yuziim islemlerinde kullanilan ekipmanlardan Salmonella spp ile
kontamine olabilmektedir. Tiketime sunulacak etlerde Salmonella spp. varhgi halk saghgi agisindan ciddi bir risk olusturmaktadir.
Bu c¢alismanin sonucunda, Salmonella spp. tespit edilen mezbahanin Tirk Gida Kodeksi - Mikrobiyolojik Kriterler Yonetmeligi”
nin “Ek-2 Uretim Hijyeni Kriterleri ne’ gére uygun olmadigi saptanmistir. Mezhabanin kesim hijyeninin iyilestirilerek, Gretim
kontrolleri, hayvanlarin orijinleri ve orijin giftlikteki biyogiivenlik énlemlerinin gdzden gegcirilmesi gerekmektedir.

Anahtar Kelimeler: Karkas, Kontaminasyon, Salmonella spp., Mezbaha, Hijyen
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INVESTIGATION OF SALMONELLA CONTAMINATION ON BEEF CARCASSES FROM TWO DIFFERENT
SLAUGHTERHOUSES IN ISTANBUL

Mustafa NiZAMLIOGLU', Basak Gokce COL', Meryem AKHANZ, Burcu CAKMAK SANCAR?

1Istanbul Gelisim University. Faculty of Health Sciences. Nutrition and Dietetics Department, Istanbul / Turkiye
2lIstanbul Esenyurt University Faculty of Health Sciences. Nutrition and Dietetics Department, Istanbul / Tirkiye
Corresponding author e-mail: meryemakhan@esenyurt.edu.tr

ABSTRACT

This study aimed to investigate Salmonella spp. contamination on beef carcass surfaces from two different slaughterhouses in
Istanbul. A total of 100 samples were obtaied from 5 different beef carcasses during 10 consecutive weeks (September-October-
November)in two slaughterhouses. Samples were taken from four carcass sites of 100 cm 2 (10x10 cm2, a total of 400 cm2) each
from the chuck rump brisket and flank, after skinning and before the cooling process. The non-destructive sponge sampling
method was used to collect carcass samples for the detection of Salmonella spp. using the classical culture based method. In this
study, a total of 100 beef carcass surface samples, from 50 slaughterhouses, were analyzed. In the samples taken from the first
salughterhouse, Salmonella spp was. negative whereas samples from the second slaughterhouse were positive. When hygienic
conditions slaughtering are not met, carcasses can be easliy contamined by Salmonella spp., which is a fecal-derived bacterium
via animals hides and spilled intestinal contents of animals and equipment used in the slaughter-dressing processes. Presence
of Salmonella spp. possess a high risk to public health. As a result of this study, one slaughterhouse which has Salmonella spp
positive results was found not suitable according to the Turkish Food Codex Microbiological Criteria of Annex 2 Process Hygiene
Criteria. Improvements in Hygenic slaughtering process, review of production controls, review of origins of animals and review
of biosafety measures are needed.

Keywords: Carcass Contamination, Salmonella spp., Slaughterhouse Hygiene
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SUT MiKROBIYOTASI VE PEYNIR URETiMiINDEKI ROLU

Yusuf BICER', Gamze TURKAL', Nihat TELLI?, Giirkan UCAR’

1Selcuk Universitesi Veteriner Fakiiltesi Besin Hijyeni ve Teknolojisi Anabilim Dali, Konya/Tirkiye
2 Konya Teknik Universitesi Teknik Bilimler Meslek Yiiksekokulu Gida isleme Programi, Konya/Tiirkiye
Sorumlu yazar e-posta: yusufbicer@selcuk.edu.tr

OzET

Sut mikrobiyotasi basta bakteriler olmak lizere kif ve mayalari da iceren oldukga fazla gesitlilikte mikroorganizmalardan meydana
gelmektedir. Hem Gram negatif (Pseudomonas, Flavobacterium, Acinetobacter, Aeromonas ve Enterobacteriaceae familyasinda
bulunan bakteriler) hem de Gram pozitif (Lactobacillus, Lactococcus, Bacillus, Clostridium, Staphylococcus, Micrococcus,
Streptococcus, Corynebacterium) bakteriler mikrobiyota bilesiminde yaygin olarak tespit edilmektedir. Stit mikrobiyota bilesiminin
oldukga dinamik oldugu ve konak ile gevresel faktorlerden etkilendigi bilinmektedir. Stit mikrobiyotasinin kékeni, bilesimi ve
islevleri ortaya konulmaya baslandik¢a sayisiz peynir gesidinin tretiminde mikrobiyotanin oynadigi rol daha detayh bir bigcimde
arastirlmaya baslanmistir. Peynir karmagik bir matrikse sahiptir ve bu yapinin énemli bir pargasi da mikrobiyotasidir. Peynir
mikrobiyotasi starter kilturlerden, ¢ig siitten (6zellikle geleneksel veya pastorize edilmemis peynirlerde), yardimcei kiltirlerden,
ekipman ve peynir yapim tesisi ortamindan kaynaklanan mikroorganizmalardan kdken alir. Bu gesitli mikroorganizmalar, peynirin
organoleptik 6zelliklerinin, besin bilesiminin, raf d6mriiniin ve glvenligin gelistiriimesinde hayati roller oynamaktadir. Yapilan
arastirmalar incelendiginde, genellikle, peynir aromasinin gelisimine ve peynir kalitesine mikrobiyotanin etkisinin lizerinde
duruldugu gorilmektedir. Bunun nedeni, peynirin 6zelliklerinin, mikroorganizmalar, bliyime substratlari ve sitteki proteinler ile
peynir ortami arasindaki karmasik dinamikler ve etkilesimlerle belirlenmesidir. Bununla birlikte, isleme ve olgunlagma sirasinda
peynir mikroorganizmalari arasindaki biiylime ve etkilesim, tim peynir yapim asamalarinda tamamen kontrol edilememektedir.
Pek cok durumda, ayni isletmede, benzer lretim kosullarinda yapilan peynirlerin nihai 6zelliklerinde farkhhklar gdzlemlenebilir.
Peynirin merkezi mikrobiyotasiile ilgili yapilan arastirmalar genellikle bunlarin organoleptik 6zellikler, lezzet bilesenlerinin gelisimi
ve benzer peynir gesitlerinin ayirt edilmesinde mikrobiyal parmak izi olmalari lizerinde yogunlasirken, ylizey mikrobiyotasinin
daha ¢ok tretim teknolojisi, olgunlagsma ortami ve biyoglivenlik yonlerinden ele alindigi gériilmektedir.

Anahtar kelimeler: Mikrobiyota, Peynir Giretimi, Siit
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MILK MICROBIOTA AND ROLE IN CHEESE PRODUCTION

Yusuf BICER', Gamze TURKAL', Nihat TELLI?, Giirkan UCAR’

1 Selguk University, Veterinary Faculty, Food Hygiene and Technology Department, Konya/Turkiye
2 Konya Technical University, Vocational School of Technical Sciences, Department of Food Processing, Konya/Turkiye
Corresponding author e-mail: yusufbicer@selcuk.edu.tr

ABSTRACT

The milk microbiota consists of a wide variety of microorganisms, especially bacteria, including molds and yeasts. Both Gram-
negative (Pseudomonas, Flavobacterium, Acinetobacter, Aeromonas and Enterobacteriaceae) and Gram-positive (Lactobacillus,
Lactococcus, Bacillus, Clostridium, Staphylococcus, Micrococcus, Streptococcus, Corynebacterium) bacteria are commonly
detected in the milk microbiota. It is known that the composition of milk microbiota is highly dynamic and affected by host and
environmental factors. As the origin, composition and functions of the milk microbiota have begun to be revealed, the role of
the microbiota in the production numerous cheese varieties has begun to be investigated in more detail. Cheese has a complex
matrix and an important part of this structure is its microbiota. Cheese microbiota originates from starter cultures, raw milk
(especially in traditional or raw milk cheeses), co-cultures, and microorganisms from the equipment and cheesemaking facility
environment. These diverse microorganisms play vital roles in improving the organoleptic properties, nutritional composition,
shelf life and safety of cheese. When the researches are examined, it is seen that the effect of microbiota on the development of
cheese flavor and cheese quality is generally emphasized. Because cheese properties are determined by the complex dynamics
and interactions between cheese microorganisms, growth substrates and proteins in milk and the cheese environment. However,
the growth and interaction between microorganisms during processing and ripening cannot be completely controlled in all
cheesemaking stages. In many cases, differences in the final properties of cheeses made under similar production conditions can
be observed in the same dairy. While researches on the core microbiota of cheese generally focus on organoleptic properties,
development of flavor components and microbial fingerprints in distinguishing similar cheese varieties, it is seen that the surface
microbiota is mostly considered in terms of production technology, ripening environment and biosafety.

Keywords: Cheese production, Microbiota, Milk
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9. VETERINER GIDA HiJYENi KONGRESI

CANDIDA KEFiR VE CANDIDA FAMATA TURLERiINiN BEYAZ PEYNIR URETIMINDE YARDIMCI STARTER
KULTUR OLARAK KULLANIMININ OLGUNLASMA SURESINE ETKiSi

Sevda URCAR GELEN, Ziya Gokalp CEYLAN

Atatiirk Universitesi, Veteriner Fakiiltesi Gida Hijyeni ve Teknolojisi Anabilim Dali, Erzurum/Tiirkiye
Sorumlu yazar e-posta: surcar@atauni.edu.tr

OZET

Mayalar lipolitik ve proteolitik aktiviteleri sayesinde bazi stit Grtinlerinin Gretimi esnasinda kullanilan starter kiiltirin fonksiyonlarini
destekleyerek fermentasyon ve olgunlasmaya pozitif katki saglayabilmektedirler. Bu ¢alismada geleneksel yontemlerle iretilen
beyaz peynirlerden izole edilen proteolitik ve lipolitik 6zelliklerinin oldugu bilinen Candida kefir ve Candida famata mayalarinin
beyaz peynirin olgunlastiriimasi esnasinda yardimci starter kiltlir olarak kullanilmasini arastirmak amacglanmistir. Bu ¢alismada
Candida kefir ve Candida famata turlerinin de kullanilarak Gretilen beyaz peynir 6rneklerine pH, %laktik asit, %tuz orani, lipoliz
derecesi, % toplam azot ve % suda ¢6zUnUr azot oranlari belirlenerek, olgunlagsma indeksi analizleri yapilmistir. Olgunlasma siiresi
boyunca elde edilen veriler incelendiginde, Candida kefir ve Candida famata tiri mayalarinin ilave edildigi peynir 6rneklerinden
elde edilen degerlerin kontrol grubundan yuksek oldugu belirlenmistir (p<0,05). Ayrica bu mayalarin yardimci starter olarak
kullanildigi gruplarda elde edilen veriler ile sadece ticari starter kiltiir kullanilan gruplarin verileri karsilastirildiginda, maya ilave
edilen gruplarin degerlerinin yiksek oldugu tespit edilmistir (p<0,05). Calismada elde edilen veriler incelendiginde Candida kefir
ve Candida famata tirlerinin proteolitik ve lipolitik aktiviteleri sayesinde olgunlasma siresini kisaltilabilecegi distiniilmektedir.

Anahtar kelimeler: Candida famata, Candida kefir, Olgunlasma
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THE EFFECT OF USE of CANDIDA KEFYR and CANDIDA FAMATA SPECIES AS CO-STARTER in WHITE CHEESE
PRODUCTION ON MATURATION TIME

Sevda URCAR GELEN, Ziya Gékalp CEYLAN

Atatlrk University, Veterinary Medicine, Food Hygiene and Technology Department, Erzurum/Turkiye
Corresponding author e-mail: surcar@atauni.edu.tr

ABSTRACT

Yeasts can contribute positively to fermentation and maturation by supporting the functions of the starter culture used during
the production of some dairy products, thanks to their lipolytic and proteolytic activities. In this study, it was aimed to investigate
the use of Candida kefyr and Candida famata yeasts, which are known to have proteolytic and lipolytic properties, isolated from
white cheese produced by traditional methods, as co-starter cultures during the ripening of white cheese. In this study, using
Candida kefyr and Candida famata species on white cheese samples produced pH, %lactic acid, %salt ratio, lipolysis degree,
%total nitrogen and %water-soluble nitrogen ratios were determined and ripening index analyzes were performed. When the
data obtained during the ripening period were examined, it was determined that the values obtained from the cheese samples
with Candida kefyr and Candida famata species added were higher than the control group (p<0,05). In addition, when the data
obtained from the groups in which these yeasts were used as co-starters were compared with the data of the groups that only
used commercial starter cultures, it was determined that the values of the groups in which yeast was added were high (p<0,05).
As a result, it is thought that the ripening period of Candida kefyr and Candida famata species can be shortened thanks to their
proteolytic and lipolytic activities.

Keywords: Candida famata, Candida kefyr, Maturation
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9. VETERINER GIDA HiJYENi KONGRESI

FARKLI PAKETLEME METOTLARININ SAMARELLANIN MiKROBIYOLOJiK KALITESI UZERINE ETKiSi

Doruk Kaynarca', Canan Hecer?

1Yakin Dogu Universitesi, Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi Bélimii, Lefkose/KKTC
2istanbul Esenyurt Universitesi, Saglik Bilimleri Fakiiltesi, istanbul / Tiirkiye
Sorumlu yazar e-posta: doruk.kaynarca@neu.edu.tr

OzET

insanlarin beslenmesi ve saghgi icin 6nemli bir yere sahip olan kirmizi et, icerdigi yiiksek su aktivitesi degeri ve zengin besin
maddeleri nedeniyle mikrobiyolojik olarak hizli bir sekilde bozulmaktadir. insanlar bu degerli gida maddesini daha uzun siire
muhafaza edebilmek igin gesitli metotlar uygulamiglardir. Bu metotlarin basinda ise kurutma islemi gelmektedir. Samarella’da
Kibris adasinda uzun zamandir Gretilen ve sevilerek tiketilen kurutulmus bir et Grinddir. Bu ¢alismada farklh paketleme
yontemlerinin ve depolama siiresinin samarella 6rneklerinin mikrobiyolojik kalitesi Gizerine etkilerinin arastirilmasi amaglanmistir.
Geleneksel metotlarla hazirlanan samarella 6rnekleri vakum paketleme (VP), aerob paketleme (AP), modifiye atmosfer paket-1
(%70N2-%30C02) ve modifiye atmosfer paketleme-2 (%70C02-%30N2) yontemleri ile paketlenmistir. Paketlenen 6rnekler 42'de
120 giin depolanmistir. Orneklerin, mikrobiyolojik 6zellikleri 120 giinliik depolama periyodu boyunca 0., 30., 60., 90., ve 120.
guinlerde arastirilmistir. TAMB, Micrococcus/Staphylococcus, kiif/maya, LAB sayilari baslangicta sirasiyla, 2,64 log kob/g, 2,20 log
kob/g, 2,05 log kob/g 1,72 log kob/g olarak bulunmustur. Uriinlerin mikrobiyel yiikleri 120 giinliik depolama periyodu boyunca
MAP-1 ve MAP-2 6rneklerinde azalirken diger gruplarda artis géstermistir. Salmonella spp., Enterobacteriaceae, siilfit indirgeyen
anaerob bakteri higbir grupta tespit edilmemistir. Yapilan mikrobiyolojik analizler sonucunda MAP-2 6rneklerinin daha iyi oldugu
ve Urinin hazirlanmasinda kullanilacak olan bu gaz oranin paketlenmis Uriinlerde daha uzun raf émriine sahip olabilecegi
sonucuna varilmistir.

Anahtar sozcikler: Farkli paketleme metotlari, Kibris, Kurutulmus et, Raf 6mr, Samarella,
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THE EFFECT OF DIFFERENT PACKAGING METHODS ON THE MICROBIOLOGICAL QUALITY OF SAMARELLA

Doruk Kaynarca', Canan Hecer?

1Near East University, Faculty of Veterinary Medicine, Food Hygiene and Technology, Nicosia /NCTR
2 Istanbul Esenyurt University, Faculty of Health Sciences, Istanbul / Turkiye
Corresponding author e-mail: doruk.kaynarca@neu.edu.tr

ABSTRACT

Red meat, which has an important place for human nutrition and health, is rapidly deteriorated microbiologically due to its high
water activity value and rich nutrients. People have applied various methods to preserve this valuable food item for a longer
period of time. The first of these methods is the drying process. It is a dried meat product that has been produced and loved for a
long time on the island of Cyprus in Samarella. In this study, it was aimed to investigate the effects of different packaging methods
and storage time on the microbiological quality of samarella samples. Samarella samples prepared with traditional methods
were packed by vacuum packaging (VP), aerobic packaging (AP), modified atmosphere package-1(%70N2-%30C02) and modified
atmosphere packaging-2 (%70C02-%30N2) methods. Packaged samples were stored at 4°C for 120 days. The microbiological
properties of the samples were investigated at 0, 30, 60, 90, and 120 days during the 120-day storage period. TAMB, Micrococcus/
Staphylococcus, mold/yeast, LAB counts were found as 2.64 log cfu/g, 2.20 log cfu/g, 2.05 log cfu/g 1.72 log cfu/g, respectively.
While the microbial loads of the products decreased in the MAP-1 and MAP-2 samples during the 120-day storage period, they
increased in the other groups. Salmonella spp., Enterobacteriaceae, sulfide-reducing anaerobic bacteria were not detected in
any group. As a result of the microbiological analysis, it was concluded that MAP-2 samples were better and this gas ratio to be
used in the preparation of the product could have a longer shelf life in packaged products.

Keywords: Cyprus, Different packaging methods, Dried meat, Samarella, Shelf life
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9. VETERINER GIDA HiJYENi KONGRESI

BAZI ET URUNLERINDE NIiTRAT VE NiTRIT KALINTILARININ BELIRLENMESi

Meryem AYDEMIR ATASEVER', Hayrunnisa OZLU', Mustafa ATASEVER’, Yeliz UCAR YILDIRIM?

1Atatiirk Universitesi, Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi B6Iim{, Erzurum/Tirkiye
2Erciyes Universitesi, Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi B6liimii, Kayseri/ Tiirkiye
Sorumlu yazar e-posta: meryematasever@atauni.edu.tr

OZET

GUnUmuzde nitrat ve nitrit gibi kirleme ajanlari et Grlnleri Gretiminde; Griin glvenligi, tat ve ve renk Uzerindeki pozitif
etkilerinden dolayi yogun bir sekilde kullaniimaktadir. Bununla birlikte s6z konusu ajanlarin kanserojen bilesiklerin olusumundaki
rolleri dolayisiyla kiirlenmis et Grlnleri tiketimi ciddi halk sagligi endiselerine yol agmaktadir. Bu ¢calismada Tiirkiye’de yaygin bir
sekilde tiketilen sucuk, salam-sosis ve pastirma orneklerinin; nitrat ve nitrit icerikleri ile bazi mikrobiyolojik ve fizikokimyasal
dzelliklerinin belirlenmesi amaclanmistir. Orneklerdeki nitrat ve nitrit analizi igerigi Thermo Fischer Column Product Manuel (2014)
(Thermo Fischer, USA)’'de belirtilen yonteme goére belirlendi. Nitrat ve nitrit analizleri Dionex lonPac AS9-HC Analytical Column (4
mm) + Dionex lonPac AG9-HC Guard Column (4 mm) kromatografik sistem kullanilarak gergeklestirildi. Nitrat icin yontemin tespit
limiti (limit of detection, LOD) ve tayin limiti (limit of quantitation, LOQ) sirasiyla 0,001487758 ppm ve 0,004959195 ppm, nitrit
icin ise ayni degerler sirasiyla 0,000883 ppm ve 0,002945 ppm’dir. R2 ise nitrat ve nitritte sirasiyla 0,9977 ve 0,9952’dir. Analiz
edilen sucuk 6rneklerinin %83,3’lnde (36/30) salam-sosis 6rneklerinin %57.1’inde (14/8) ve pastirma érneklerinin ise %60’inda
(25%15) sirasiyla 2.43-50.40 ppm, 2.90-18.16 ppm ve 3.77-206.2 ppm araliginda nitrat tespit edilmistir. Ayni sekilde sucuk, salam
sosis ve pastirma 6rneklerinin sirasiyla %22.2 (36/8), %50 (14/7) ve %32 (25/8)’ sinde 4.99-25.07ppm, 4.65-24.73 ppm ve 4.46-
7.44 ppm araliginda nitrit varligi kaydedilmistir. Analiz edilen salam sosis 6rneklerinde; Enterobacteriaceae tirleri ve stafilokok/
mikrokok ile kontamine olanlarin sayisi olduk¢a distk bulunmustur. Bununla birlikte 6zellikle pastirmalarda stafilokok/mikrokok
kontaminasyon oraninin yiksek bulunmasi bu Urtnlerin hijyenik kalitesinin distk oldugunu ortaya koymaktadir. Calisma
kapsaminda analiz edilen tim Urilinlerin satis noktalarinda hem mikrobiyolojik kalite hem de nitrat nitrit dizeyleri agisindan siki
denetimlerle periyodik olarak kontrol edilmesi halk sagligi agisindan mutlak bir gereklilik olarak gortilmektedir.

Anahtar Kelimeler: Kirlenmis et Grinleri, Mikrobiyolojik kalite, Nitrat, Nitrit
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DETERMINATION OF NITRATE AND NITRITE RESIDUES IN SOME MEAT PRODUCTS

Meryem AYDEMIR ATASEVER', Hayrunnisa OZLU', Mustafa ATASEVER’, Yeliz UCAR YILDIRIM?

1Ataturk University, Veterinary Faculty, Food Hygiene and Technology Department, Erzurum/Tirkiye
2Erciyes University, Veterinary Faculty, Food Hygiene and Technology Department, Kayseri/Turkiye
Corresponding author e-mail: meryematasever@atauni.edu.tr

ABSTRACT

Currently, curing agents such as nitrate and nitrite are extensively used in the production of meat products due to their positive
effects on product safety, taste and color. However, consumption of cured meat products, due to their role in the formation of
carcinogenic compounds, raises serious public health concerns. In this study; sausage, salami and pastrami, commonly consumed
meat products in Tiirkiye, are evaluated in respect to their nitrate and nitrite contents, some microbiological and physicochemical
properties. The content of nitrate and nitrite analysis in the samples was determined by the method specified in Thermo Fischer
Column Product Manual (2014) (Thermo Fischer, USA). Dionex lonPac AS9-HC Analytical Column (4 mm) + Dionex lonPac AG9-HC
Guard Column (4 mm) chromatographic system was used for nitrate and nitrite analysis. The limit of detection (LOD) and limit of
quantitation (LOQ) of the method for nitrate are 0.001487758 ppm and 0.004959195 ppm, and the same values for nitrite are
0.000883 ppm and 0.002945 ppm, respectively. R2 is 0.9977 and 0.9952 in nitrate and nitrite, respectively. Among the samples
analyzed: 83.3% (36/30) of the sausage, 57.1% (14/8) of the salami-sausage samples and 60% (25% 15) of the pastrami samples
were found to contain nitrate with the range of 2.43-50.40 ppm, 2.90- 18.16 ppm and 3.77-206.2 ppm, respectively, Similarly,
nitrit presence was determined in 22.2% (36/8), 50% (14/7) and 32% (25/8) of sausage, salami sausage and pastrami samples at
the range of 4.99-25.07ppm, 4.65-24.73 ppm and 4.46-7.44 ppm respectively. Quite low number of salami sausage samples were
found to be contaminated with Enterobacteriaceae spp and staphylococci / micrococci. However, the high rate of staphylococcal
/ micrococcal contamination, especially in pastrami, points out to the low hygienic quality of these products. Periodic control
of all products analyzed in this study in terms of both microbiological quality and nitrate nitrite levels at the point of sale is an
absolute necessity for public health.

Keywords: Cured meat products, Microbiological quality, Nitrate, Nitrite
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9. VETERINER GIDA HiJYENi KONGRESI

KAYSERI’DE SATISA SUNULAN KIRMIZI ETLERDE LiSTERIA MONOCYTOGENES VARLIGI: VIRULANS
GENLERININ QPCR iLE TESPITi, SEROTIiP, NESIL BELIRLEME VE ANTIBiYOTiK DIRENG PROFiLI

Adalet DISHAN, Mukaddes BAREL, Harun HIZLISOY, Serhat AL, Zafer GONULALAN, Nurhan ERTAS
ONMAZ, Yeliz YILDIRIM

Erciyes Universitesi, Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi B&limdi, Kayseri/Tuirkiye
Sorumlu yazar e-posta: 4021760005 @erciyes.edu.tr

OZET

Bu calismanin amaci, siipermarketlerde satisa sunulan kirmizi etlerde L. monocytogenes’in prevalans, serotip, nesil belirleme
ve anahtar virtilans genlerinin tespiti ile ilgili verileri sunmakti. Calismada, Kayseri’de bulanan farkli satis noktalarindan Nisan-
Agustos 2021 dénemlerinde alinan toplam 200 adet ¢ig kirmizi et 6rneginde Listeria spp. I1SO 11290-1 metodu ile izole edildi.
izolatlar PCR teknigi ile Listeria spp. ve Listeria monocytogenes olarak dogrulandi. L. monocytogenes izolatlarinin nesillerinin
belirlenmesi multipleks PCR ile, virilans genlerinin (hly, sigB, plcA, plcB, inlA, inIB, inIC ve inll) varligi ise Sybergreen gqPCR
kullanilarak arastirildi. L. monocytogenes izolatlarina ait antibiyotik duyarlilik profili, Avrupa Avrupa Antimikrobiyel Duyarlihk
Testi Komitesi (EUCAST) tarafindan bildirilen disk diffuzyon yontemi kullanilarak gerceklestirildi. Calismada incelenen 200 kirmizi
et numunesin 93 (%46.5)'iinde Listeria spp. izole edildi ve bunlardan sadece biri (%1) L. monocytogenes olarak identifiye edildi.
L. monocytogenes olarak identifiye edilen bu izolatin PCR sonucunda Uglnci nesile; serotiplendirmede ise 4a serotipine ait
oldugu oldugu ortaya konuldu. izolatin inlA, inlC, inlJ, sigB virulens faktérlerini tasidigi; hlyA, plcA, plcB, inlB genleri yéniinden
negatif oldugu belirlendi. Sadece ampisiline duyarli olan izolat meropenem, eritromisin ve trimetoprim-sulfametoksazola direncli
oldugundan dolayi ¢oklu ilag direng 6zelliginde idi. Analiz edilen et 6rneklerinde tespit edilen L. monocytogenes prevalansi disiik
olsa da, 6zellikle bazi virulans genlerini barindirmasi ve c¢oklu ilag direncine sahip olmasi nedeni 6nemli bir halk saghgi sorunu
olabilir. Stpheli et numunesinin tiiketilmeden 6nce iyi pisirilecegi durumlarda, tiketici saghgina yonelik tehdit asgari diizeyde
kalacaktir. L. monocytogenes’in virllansindaki farkliliklar hakkinda bilgi, kontamine gidalarin tiiketimi yoluyla insan saghgina
yonelik olasi riskleri tahmin etmeye yardimci olabilmektedir.

Anahtar Kelimeler: L. monocytogenes, Nesil, Serotip, QPCR, Virulans faktorleri
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PRESENCE OF LISTERIA MONOCYTOGENES IN RETAIL RED MEATS IN KAYSERI: DETERMINATION OF
VIRULENCE GENES BY QPCR, SEROTYPE-LINEAGE DETERMINATION AND ANTIBIOTIC RESISTANCE
PROFILE

Adalet DISHAN, Mukaddes BAREL, Harun HIZLISOY, Serhat AL, Zafer GONULALAN, Nurhan ERTAS
ONMAZ, Yeliz YILDIRIM

1Erciyes University, Veterinary Faculty, Department of Food Hygiene and Technology, Kayseri/Turkiye
Corresponding author e-mail: 4021760005 @erciyes.edu.tr

ABSTRACT

The aim of this study was to present data on the prevalence, serotype, lineage determination and key virulence genes of L.
monocytogenes in red meats sold in supermarkets. In the study, Listeria spp. was isolated by ISO 11290-1 method in a total of
200 raw red meat samples taken from different sales points in Kayseri between April and August 2021. Isolates were confirmed
as Listeria spp. and Listeria monocytogenes by PCR technique. The strains of L. monocytogenes isolates were determined by
multiplex PCR, and the presence of virulence genes (hlyA, sigB, plcA, plcB, inlA, inlIB, inlC and inl)) were investigated using
Sybergreen qPCR. Antibiotic susceptibility profiling of L. monocytogenes isolates was performed using the disk diffusion method
reported by the European Committee for the European Antimicrobial Susceptibility Testing (EUCAST). Listeria spp. was isolated in
93 (46.5%) of 200 red meat samples examined in the study, and only one (1%) of them was identified as L. monocytogenes. It was
revealed that this isolate belongs to the Lineage Ill and serotype 4a/c. It was determined that the isolate carried virulence factors
inlA, inlC, inlJ and sigB and was negative for hlyA, plcA, plcB and inlIB genes. The isolate, which was only sensitive to ampicillin,
was resistant to meropenem, erythromycin, and trimethoprim-sulfamethoxazole and was multi-drug resistant. Although the
prevalence of L. monocytogenes detected in the analyzed meat samples is low, it may be an important public health problem
especially because it contains some virulence genes and has multidrug resistance. In cases where the suspect meat sample
will be cooked well before consumption, the threat to consumer health will be minimal. Information about the differences in
virulence of L. monocytogenes can help predict possible risks to human health through the consumption of contaminated food.

Keywords: L. monocytogenes, Lineage, Serotype, QPCR, Virulence factors
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9. VETERINER GIDA HiJYENi KONGRESI

SUT PROTEINLERINDE POST TRANSLASYONEL MODIiFiKASYONLAR

Adalet DISHAN, Zafer GONULALAN

Erciyes Universitesi, Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi B8limii, Kayseri/Tiirkiye
Sorumlu yazar e-posta: 4021760005 @erciyes.edu.tr

OzZET

Bu ¢alismada, kimyasal ve teknolojik yoniyle siit proteinlerinin translasyon sonrasi ugradigi modifikasyonlar ve modifikasyonlarin
proteomigi konularinin ele alinmasi amaglanmaktadir. Post translasyonel modifikasyonlar (PTM), mesajci RNA translasyonundan
sonra dogal olarak olusan ya da siitte veya stt trtinti matriksinde isleme ve depolama sirasinda non-biyolojik olarak meydana gelen
olusumlardir. Proteom analiz konsepti; genom, hiicre ya da doku tarafindan ifade edilen protein komplementinin separasyonu,
tanimlanmasi ve kantitatif analizi olarak tanimlanmaktadir. Proteinlerin genis kapsamda c¢alisiimasi (proteomik), farkl protein
profilleri, sitiin 6zellikleri, besin komponentleri, laktasyon asamasi ve bu sire zarfinda hayvanin saghk durumu (mastitis veya
diger bakteriyel enfeksiyonlar) hakkinda bilgi saglamaktadir. PTM’ ler sit proteinlerinin fonksiyonlari (kalsiyum baglama ve
misel stabilitesi, hidrofobiklik/hidrofiliklik, ¢ézintrluk, proteazlara duyarllk gibi) igin kritik 6neme sahiptir. Siit proteinlerinde
olusan translasyon sonrasi degisiklikler; fosforilasyon, glikozilasyon, laktosilasyon, deamidasyon, proteolisiz, proteinlerin ¢apraz
baglanmasi baghklarini igermektedir. Ginimuzde proteomik ve ilgili teknolojiler, ylizlerce proteoform ve peptidin eszamanli
tespiti ve 6lgimi sayesinde ¢ig st ve st Urlnlerinin protein ve peptid bilesimi hakkinda derin bilgi kazandirmaktadir. Sat
proteomigi konularindan olan PTM’lar, siitte dogal olarak olusabildigi gibi stt ve st Urtnleri, kompozisyonlari ve raf 6mrini
uzatmak icin kullanilan isil islemler nedeniyle de kolayca meydana gelmektedir. Siit proteinlerinin tanimlanmasi, karakterizasyonu
ve miktari 0lcim ile birlikte, stt proteini ekspresyonunun analizi, genetik varyasyonlari iceren yapi ve modifikasyonlarin
belirlenmesi, fosforilasyon seviyelerindeki degisiklikler, glikozilasyon, sutiin isleme ve depolamada sirasinda dogal olarak
meydana gelen diger translasyon sonrasi modifikasyonlar, siit proteinleri Gzerindeki PTM alanlarinin saptanmasi konularinda
proteomik biliminin gelismesine, siit sanayisi i¢in son derece kiymetli birgok bilginin kazanilmasina, basta sigir ve diger tirlere ait
sutlerin yapi ve 6zelliklerinin daha iyi anlasilmasina buyuk katkilar saglayacaktir. Bu yoniyle proteomik ¢alismalar tirlin kalitesinin
standardizasyonu ve gelismesinde yol gosterici olacaktir.

Anahtar kelimeler: Fosforilasyon, Glikozilasyon, Laktosilasyon, Proteomik, Post translasyonel modifikasyonlar
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POST-TRANSLATIONAL MODIFICATIONS in MILK PROTEINS

Adalet DISHAN, Zafer GONULALAN

Erciyes University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Kayseri/Turkiye
Corresponding author e-mail: 4021760005 @erciyes.edu.tr

ABSTRACT

In this study, it is aimed to examine the post-translational modifications of milk proteins in terms of chemical and technological
aspects and the proteomics of modifications. Post-translational modifications (PTM) are those that occur naturally after translation
of messenger RNA or that occur non-biologically in milk and dairy matrix during processing and storage. The concept of proteome
analysis is defined as the separation, identification and quantitative analysis of protein complement expressed by the genome, cell
or tissue. The broad study of proteins (proteomics) provides information on different protein profiles, milk properties, nutritional
components, lactation stage, and animal health status (mastitis or other bacterial infections). PTMs are critical for the functions
of milk proteins (such as calcium binding and micelle stability, hydrophobicity/hydrophilicity, solubility, sensitivity to proteases).
Post-translational changes in milk proteins include phosphorylation, glycosylation, lactosylation, deamination, proteolysis, cross-
linking of proteins. Proteomics and related technologies provide in-depth knowledge of the protein and peptide composition of
raw milk and dairy products, with the contribution of simultaneous detection and measurement of hundreds of proteoforms and
peptides. PTMs, which are one of the subjects of milk proteomics, can occur naturally in milk as well as easily occur due to milk
and dairy products, compositions and heat treatments used to extend shelf life. Along with the identification, characterization
and quantification of milk proteins, analysis of milk protein expression, determination of structure and modifications including
genetic variations, changes in phosphorylation levels, glycosylation, other post-translational modifications that occur naturally
during milk processing and storage will contribute greatly to the detection of PTM sites on milk proteins and the development
of proteomic science, the acquisition of many valuable information for the dairy industry, and a better understanding of the
structure and properties of milk from cattle and other species. In this respect, proteomic studies will guide the standardization
and development of product quality.

Keywords: Glycosylation, Lactosylation, Phosphorylation, Proteomics, Posttranslational Modifications
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9. VETERINER GIDA HiJYENi KONGRESI

NiGDE iLINDE SATISA SUNULAN SOKAK SUTLERININ FiziKSEL, KIMYASAL VE MiKROBiYOLOJiK
OZELLIKLERI

Fulden Karadal', Cemalettin Bagcl', Yeliz Yildirnm?, Nurhan Ertas Onmaz?

INigde Omer Halisdemir Universitesi, Bor Meslek Yiiksekoulu, Gida isleme Béliimi, Nigde/TURKIYE
2Erciyes Universitesi Veteriner Fakiiltesi Gida Hijyeni ve Teknolojisi Anabilim Dali, Kayseri/TURKIYE
Sorumlu yazar e-posta: fkaradal@ohu.edu.tr

OZET

Ulkemizde gesitli sekillerde sokak siitii adiyla satilan ¢ig siit, bircok iireticiden toplandiktan sonra satis yerinde karistiriimaktadir.
Sagim ve nakliye sirecleri kontrol edilemeyen bu siitlerin fiziksel ve kimyasal 6zellikleri ile mikrobiyolojik kalitelerinin siklikla
standartlara uygun olmamasi llkemizin bir gercegidir. Bu calismada Nigde ili’nde sokak siitii satisi yapan farkli isletmelerden
satin alinan siit 6rneklerinin fiziksel, kimyasal ve mikrobiyolojik 6zelliklerinin belirlenmesi ve karsilastiriimasi amaclandi. Calisma
kapsaminda Nigde ili’nde sokak siitii satan toplam bes isletmeden 12 ay boyunca toplam 90 ¢ig siit rnegi temin edildi. Steril
kaplarda alinan siit 6rnekleri soguk zincirde laboratuvara getirildi ve iki saat icinde analize alindi. Fiziksel ve kimyasal 6zelliklerinin
belirlenmesi icin pH 6lcim, % laktik asit (LA) cinsinden titrasyon asitligi, 6zgil agirlik, yag, protein, laktoz, yagsiz kuru madde
(YKM) ve donma noktasi degerlerinin tespiti yapildi. Toplam Aerobik Mezofil bakteri (TAB) Koliform sayimi icin ilgili ISO yontemleri
uygulandi. Ayrica ticari test stripleri ile Alkalen fosfataz enziminin varligi arastirildi. istatistiksel analizlerde SPSS®v.22.0 programi
kullanildi. Calisma sonucunda ¢ig sutlerin %7,7’sinin YKM, %35.5’inin 6zgil agirlik, %45.5’inin % LA, %44,4’Gn0n yag ve %1.1'inin
protein orani yéniinden Tiirk Gida Kodeksi Cig Siitiin Arzina Dair Teblig’e uygun olmadig tespit edildi. Orneklerin %55.5’indeki
TAB sayisinin ayni tebligdeki <5 log10 kob/ml kriterine, %94,4’indeki koliform sayisinin ise Avrupa Birligi Komisyonu tarafindan
bildirilen <2 log10 kob/ml kriterine uygun olmadigi belirlendi. Alkalen fosfataz enzimi tim stt 6rneklerinde tespit edildi. E isletmesi
ile A, B ve D isletmeleri; D isletmesi ile A, B ve E isletmeleri; B ve E isletmeleri ve B ve C isletmelerinden alinan siit 6rneklerinde
sirasiyla; % sut yagi, % laktoz, % (YKM) ve % laktik asit ile pH oranlari bakimindan istatistiksel olarak anlamli bir farklilik oldugu
bulundu (p < 0.05). Calisma sonuglariyla farkli isletmelerden satin alinan siit 6rneklerinin fiziksel ve kimyasal olarak birbirinden
farkli oldugu, bazi isletmelerin s6z konusu 6zellikler bakimindan distik kalitede sit satisi yaptigi tespit edildi.

Anahtar kelimeler: Fiziksel ve kimyasal 6zellikler, Mikrobiyolojik kalite, Sokak stti
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PHYSICAL, CHEMICAL AND MICROBIOLOGICAL PROPERTIES OF STREET MILK OFFERED FOR SALE IN
NIGDE PROVINCE

Fulden Karadal', Cemalettin Bagci', Yeliz Yildirim?, Nurhan Ertas Onmaz?

1Nigde Omer Halisdemir University, Bor Vocational School, Department of Food Processing, Nigde/Tiirkiye
2Erciyes University Faculty of Veterinary Medicine Department of Food Hygiene and Technology, Kayseri/Tirkiye
Corresponding author e-mail: fkaradal@ohu.edu.tr

ABSTRACT

Raw milk, which is sold as street milk by markets and groceries in our country, is mixed at the sales point after being collected
from many producers. It is well known that the physical and chemical properties and microbiological quality of these milks,
whose milking and transportation processes cannot be controlled, do not always comply with the standards.

In this study, it was aimed to determine and compare the physical, chemical and microbiological properties of milk samples
bought from different retailers selling street milk in Nigde Province. In this study, a total of 90 raw milk samples were obtained
for 12 months from five retailers selling street milk in the province of Nigde. Milk samples taken in sterile containers were brought
to the laboratory in the cold chain to be analyzed within two hours. In order to determine physical and chemical properties, pH
measurement, % lactic acid as titration acidity (LA), density, fat, protein, lactose, non-fat dry matter (NFDM) and freezing point
values were determined. Related ISO methods were applied to determine Total Aerobic Mesophile bacteria (TAB) and Coliform
count. In addition, the presence of alkaline phosphatase enzyme was investigated with commercial test strips. SPSS®v.22.0
program was used for statistical analysis. As a result of the study, it was determined that 7.7%, 35.5%, 45.5%, 44.4% and 1.1% of
raw milk did not comply with the Turkish Food Codex Communiqué on the Supply of Raw Milk in terms of YKM, specific gravity,
LA, fat and protein content respectively. It was determined that the number of TAB in 55.5% of the samples did not comply with
the criteria of <5 log10 cfu/ml in the same communiqué, and the coliform number in 94.4% of the samples did not comply with
the criteria of <2 log10 cfu/ml reported by the European Union Commission. Alkaline phosphatase enzyme was detected in all
milk samples. A statistically significant difference was found in the milk samples in terms of % milk fat, % lactose, % (NFDM) and
% lactic acid and pH ratios taken from retailer E and retailers A, B, D; retailer D and retailers A, B, E; retailers B and E; and retailers
B and C respectively (p < 0.05). With the results of the study, it was determined that the milk samples purchased from different
retailers were physically and chemically different from each other, and that some retailers sold low quality milk in terms of these
characteristics.

Keywords: Microbiological quality, Physical and chemical properties, Street milk
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9. VETERINER GIDA HiJYENi KONGRESI

SUT iSLETMESi VE SUT CIiFTLIGi ORTAMINDA GIDA KAYNAKLI PATOJENLERIN ARASTIRILMASI*

Nurhan ERTAS ONMAZ, Dursun Alp GUNDOG, Kiirsat KOSKEROGLU, Candan GUNGOR, Adalet DISHAN,
Mukaddes BAREL, Harun HIZLISOY, Yeliz YILDIRIM, Zafer GONULALAN

Erciyes Universitesi Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi ABD, Kayseri/Tiirkiye
Sorumlu yazar e-posta: gundog.alp@gmail.com

OzZET

Bu calismada, cesitli stt Grlnlerinin giftlikten sofraya kadar olan Uretim zincirinde énemli gida patojenlerinin prevalansi ve bu
patojenlerin kontaminasyon kaynaklarinin belirlenmesiamaglandi. Calismada, Kayseri’de bulanan bir siit isletmesi ve bu isletmenin
sutleri temin ettigi 3 ¢iftlik ziyaret edilerek toplam 120 6rnek alindi. Toplanan drnekler; 48 sigir burun sivabi, 7 giftlik personel
el sivabi, 7 ciftlik personel burun sivabi, 4 tank sitd, 11 sagim makinasi ylizey sivabi, tretim personelinden 3’er adet burun ve el
sivabi, 19 adet isletmeye ait ekipman ve ylizey sivabi, 5 adet ayran, 6 adet beyaz peynir, 4 adet yogurt ve 3 adet kremadan olustu.
Ornekler Salmonella spp., S. aureus, E. coli ve L. monocytogenes varligi agisindan klasik ydntemler kullanilarak analiz edildi.
Test edilen 120 6rnegin 34’Gniin (%28.3) E. coli, 9’unun (%7.5) Salmonella ve 43’iniin (%35.8) S. aureus ile kontamine oldugu
belirlendi. Analiz edilen 6rneklerin hicbirinde L. monocytogenes tespit edilemedi. Genel olarak, sigir burun sivap drneklerinin
siraslyla 8’inde (%16,6), 3’Unde(%6,25), 16’sinda (%33,3) E. coli, Salmonella spp. ve S. aureus tespit edildi. Personel el ve burun
sivap orneklerinin 2’si (%10) ve 10’unda (%50) siraslyla E. coli ve S. aureus tespit edildi. Yiizey ve ekipman 6rneklerinin 13’Unin
(%68,4), 4'linlin (%21) ve 9’unun (%47,3) sirasiyla E. coli, Salmonella spp. ve S. aureus ile kontamine oldugu belirlendi. isletmeye
ait peynir, ayran ve krema orneklerinin hemen hemen tamaminin E. coli ve S. Aureus ile kontamine oldugu tespit edildi. Sit
Urunlerinin, ¢ig situn ciftlikten temininden son Griine kadar Uretim zincirinin farkli asamalarinda halk sagligi agisindan énemli
risk olusturabilecek patojenlerle (S. aureus, E. coli ve Salmonella spp) kontamine oldugu belirlenmistir. Calismanin sonraki
asamalarinda izolatlarin tiplendirilmesi yapilarak antibiyotik direng profilleri ve viriilans faktorleri ortaya gikarilacaktir.

Anahtar Kelimeler: E. coli, Personel, Salmonella spp., S. aureus, St Grlnleri

*Bu ¢alisma Erciyes Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan TCD-2020-10306 kodlu arastirma
projesi olarak desteklenmistir.
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INVESTIGATION OF FOODBORNE PATHOGENS IN DAIRY PLANT AND THE DAIRY FARM ENVIRONMENT*

Nurhan ERTAS ONMAZ, Dursun Alp GUNDOG, Kiirsat KOSKEROGLU, Candan GUNGOR, Adalet DISHAN,
Mukaddes BAREL, Harun HIZLISOY, Yeliz YILDIRIM, Zafer GONULALAN

Erciyes University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Kayseri/Turkiye
Corresponding author e-mail: gundog.alp@gmail.com

ABSTRACT

This study was aimed to determine the prevalence of important food pathogens and their contamination sources in the
production chain of various dairy products from farm to fork. In the study, 120 samples have gathered from a dairy plant and
three dairy farms which provide milk to this plant in Kayseri. The composition of collected samples are; 48 cattle nasal swabs,
7 farm personnel hand swab, 7 farm personnel nasal swab, 4 tank milk, 11 milking machine surface, 3 nasal and 3 hand swabs
from dairy plant personnel, 19 dairy plant equipment and surface, 5 ayran, 6 white cheese, 4 yoghurt and 3 cream. Samples were
analyzed for the presence of Salmonella spp., S. aureus, E. coli, and L. monocytogenes using conventional techniques. It was
determined that 34 (28.3%) of 120 samples tested were contaminated with E. coli, 9 (7.5%) with Salmonella and 43 (35.8%) with
S. aureus. None of the samples were contaminated with L. monocytogenes. In general, E. coli, Salmonella spp and S. aureus were
detected in 8 (16,6%), 3 (6,25%) and 16 (33,3%) of the cattle nasal swab samples, respectively. E. coli and S. aureus were detected
in 2 (10%) and 10 (50%) of the personnel hand and nasal swabs samples, respectively. It was determined that 13 (68,4%), 4 (21%)
and 9 (47,3%) of the surface and equipment samples were contaminated with E. coli, Salmonella spp. and S. aureus, respectively.
Also, E. coli and S. aureus were detected in almost all of the cheese, ayran and cream samples belonging to the dairy plant. It
has been determined that different stages of the production chain from the supply of raw milk from the farm to dairy products
are contaminated with pathogens (S. aureus, E. coli, and Salmonella spp.) that may pose a significant risk to public health. In the
next stages of the study, the isolates will be typed and their antibiotic resistance profiles and virulence factors will be revealed.

Keywords: Dairy products, E. coli, Personnel, Salmonella, S. aureus

*This study was supported by Erciyes University Scientific Research Projects Coordination Unit as a research project with the
code TCD-2020-10306.
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9. VETERINER GIDA HiJYENi KONGRESI

HAYVANSAL GIDA VE GEVRESEL KAYNAKLARDAN iZOLE EDILEN S. AUREUS iZOLATLARININ BIYOFILM
URETME OZELLIKLERININ FENOTIPIK VE GENOTIPIK KARSILASTIRILMASI

Kiirsat KOSKEROGLU, Dursun Alp GUNDOG, Candan GUNGOR, Gonca TULUCE YAVAS, Nurhan ERTAS
ONMAZ, Yeliz YILDIRIM, Zafer GONULALAN, Harun HIZLISOY

Erciyes Universitesi Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi ABD, Kayseri/Tiirkiye
Sorumlu yazar e-posta: kursatkoskeroglu@gmail.com

OZET

Bu calisma, cesitli hayvansal ve cevresel kaynakli orneklerden elde edilen S.aureus izolatlarinin énemli bir virulens faktoru
olan biyofilm olusturma yeteneklerinin tespit edilmesi i¢in tasarlandi. Ayrica, biyofilm UGretme kapasitelerinin belirlenmesinde
kullanilan fenotipik yontemler ile biyofilm Giretiminden sorumlu olan icaA, icaD genleri arasindaki iliskinin arastiriimasi amaglandi.
Calismada, cesitli hayvansal gida ve gevresel kaynaklardan (sigir karkas, tavuk kanat, baget, but, mezbaha atik suyu, mezbaha
yiizey ve ekipman) elde edilen 105 S.aureus izolati materyal olarak kullanildi. izolatlarin biyofilm tiretme kapasitelerinin fenotipik
olarak belirlenmesinde Kongo Kirmizisi Agar (KKA) besiyeri ve mikroplate (MP) yontemi kullanildi. Fenotipik testlerden en az
birinde biyofilm pozitif olarak saptanan izolatlarda biyofilm olusumunda gorev yaptigl disinilen icaA ve icaD genleri PCR ile
arastirildi. KKA testinde; 12 (%11,5) izolat kahverengi koloniler gdsterdi ve biyofilm olusturma yetenegi zayif olarak degerlendirildi.
Pembemsi-kirmizimsi koloniler olusturan geri kalan 93(%88,5) izolat biyofilm negatif olarak kabul edildi. MP tekniginde ise; 105
izolattan 44 (%42)'Unin biyofilm pozitif oldugu belirlendi. Kirk dort biofilm pozitif izolatin 14’0 (%32), 18’i (%41) ve 12’si (%27)
sirasiyla glicll, orta ve zayif biyofilm Ureticisi olarak tespit edildi. MP ve KKA yéntemlerinin sonuglari birbiriyle uyumsuz olarak
bulundu (p<0.001). Hem MP hem de KKA yontemlerinde biyofilm yapma 6zelligi tespit edilen 44 izolatin 28’inde (%64) icaA
ve icaD genleri belirlendi ve ¢ogunun MP ydnteminde pozitif olan izolatlara ait oldugu gozlemlendi. Bu ¢alisma, analiz edilen
hayvansal gida ve gevresel dérneklerden izole edilen S. aureus izolatlarinin dnemli bir virulans faktéri olan biyofilm olusturma
ozelliginin goz ardi edilemeyecek kadar yiiksek oldugunu (%42) gosterdi. Ayrica, genotipik test sonuglari S.aureus izolatlarinda
biyofilm olusumunun fenotipik olarak saptanmasinda mikroplate yénteminin daha duyarh ve glvenilir oldugunu goésterdi.

Anahtar Kelimeler: Biyofilm, Kongo kirmizisi agar, Mikroplate test, S. aureus
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PHENOTYPIC AND GENOTYPIC COMPARISON OF BIOFILM PRODUCTION CHARACTERISTICS OF S.
AUREUS ISOLATES FROM ANIMAL FOOD AND ENVIRONMENTAL SOURCES

Kursat KOSKEROGLU, Dursun Alp GUNDOG, Candan GUNGOR, Gonca TULUCE YAVAS, Nurhan ERTAS
ONMAZ, Yeliz YILDIRIM, Zafer GONULALAN, Harun HIZLISOY

Erciyes University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Kayseri/Turkiye
Corresponding author e-mail: kursatkoskeroglu@gmail.com

ABSTRACT

This study was designed to determine the biofilm-forming abilities of S.aureus isolates obtained from various animal and
environmental samples. In addition, it was aimed to investigate the relationship between the phenotypic methods used to
determine biofilm production capacities and the icaA and icaD genes responsible for biofilm production. In the study, 105
S.aureus isolates obtained from various animal food and environmental sources (beef carcass, chicken wings, drumstick, thigh,
slaughterhouse wastewater, slaughterhouse surface and equipment) were used as material. Congo Red Agar (CRA) medium and
microplate (MP) method were used to phenotypically determine the biofilm production capacity of the isolates. The icaA and
icaD genes, which are thought to play a role in biofilm formation, were investigated by PCR test in isolates that were found to be
biofilm positive in at least one of the phenotypic tests. In CRA test; 12 (11.5%) isolates showed brown colonies and the biofilm-
forming ability was evaluated as poor. The remaining 93 (88.5%) isolates that formed pinkish-reddish colonies were considered
as biofilm negative. In MP technique; It was determined that 44 (42%) of 105 isolates were biofilm positive. Of the 44 biofilm-
positive isolates, 14 (32%), 18 (41%) and 12 (27%) were identified as strong, medium and weak biofilm producers, respectively. The
results of MP and CRA methods were found to be inconsistent with each other (p< 0.001). icaA and icaD genes were determined
in 28 (64%) of 44 isolates whose common biofilm-forming properties were detected in MP and CRA methods, and the majority
of these genes belonged to the isolates that were positive in MP method. This study showed that a certain number of S. aureus
isolates (42%) that are isolated from food of animal origin and environmental samples have biofilm-forming abilities which are
considered as an important virulence factor. In addition, genotypic test results showed that the microplate method was more
sensitive and reliable in phenotypically detecting biofilm formation in S.aureus isolates.

Keywords: Biofilm, Congo red agar, Microplate test, S.aureus
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CiG SUTLERDEN ELDE EDILEN PEYNIiRLERDE ENTEROCOCCUS SPP. VARLIGI

Nurhan ERTAS ONMAZ, Candan GUNGOR, Adalet DISHAN, Mukaddes BAREL, Gonca TULUCE YAVAS,
Kiirsat KOSKEROGLU, Dursun Alp GUNDOG, Zafer GONULALAN, Yeliz YILDIRIM, Harun HIZLISOY

Erciyes Universitesi, Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi B8limi, Kayseri/Tiirkiye
Sorumlu yazar e-posta: tulucegonca@gmail.com

OZET

Bu calismada Kayseri ilinde satisa sunulan ¢ig sitten elde edilen peynir 6rneginde ¢ig tiketilen gidalarda yaygin olarak bulunan
Enterococcus spp., Enterococcus faecalis ve Enterococcus faecium varliginin incelenmesi amaglanmistir. Calismada Kayseri
ilindeki pazarlardan satin alinan toplam 100 adet peynir 6rnegi materyal olarak kullanildi. Orneklerden Enterokok izolasyonu
selektif besiyerlerinde (Enterococcosel Broth ve Enterococcosel Agar) klasik yontemler kullanilarak gergeklestirildi. Analiz
edilen 100 6rnegin 40’ inda (%40) Enterococcus spp. bulundu. Calismada elde edilen Enterococcus spp. izolatlarin biyokimyasal
test sonuclarina gore; 10’u (%25) Enterococcus faecium, 13’U (%32,5) Enterococcus faecalis olarak tanimlanirken kalan 17
izolat tiir dizeyinde identifiye edilemedi. Analiz edilen 6rneklerde Enterokok izolasyonu 0Ozellikle son donemlerde insanlarda
vankomisine direngli enterokok (VRE) ile ilgili vaka sayisinin artmasi agisindan 6nem arz etmektedir. Calismanin daha sonraki
asamalarinda izolatlarin molekiler teknikler ile tiplendirilmesi, virulans faktér genlerinin ve antimikrobial, 6zellikle, vankomisin,
direng profillerinin belirlenerek izolatlarin starter kiltiir 6zelliginde mi yoksa patojen 6zellikte mi oldugunun belirlenmesi
hedeflenmektedir.

Anahtar Kelimeler: Enterococcus spp., Peynir, Vankomisin direnci
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PRESENCE OF ENTEROCOCCUS SPP. IN CHEESE FROM RAW MILK

Nurhan ERTAS ONMAZ, Candan GUNGOR, Adalet DISHAN, Mukaddes BAREL, Gonca TULUCE YAVAS,
Kursat KOSKEROGLU, Dursun Alp GUNDOG, Zafer GONULALAN, Yeliz YILDIRIM, Harun HIZLISOY

Erciyes University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Kayseri/Turkiye
Corresponding author e-mail: tulucegonca@gmail.com

ABSTRACT

In this study, it was aimed to analyze the cheese obtained from raw milk sold in Kayseri province in terms of the presence of
Enterococcus spp., Enterococcus faecalis and Enterococcus faecium, which are commonly found in raw foods. In the study, a
total of 100 cheese samples purchased from the markets in Kayseri were used as material. Enterococcus isolation from samples
was carried out on selective media (Enterococcosel Broth and Enterococcosel Agar) using classical methods. Enterococcus spp.
was found in 40 (40%) of 100 samples analyzed. According to the biochemical test results of Enterococcus spp isolates obtained
in the study; while 10 (25%) were identified as Enterococcus faecium and 13 (32,5%) as Enterococcus faecalis, the remaining 17
isolates could not be identified at the species level. Enterococcal isolation in analyzed samples is especially important in terms
of increasing the number of cases of vancomycin-resistant enterococci (VRE) in humans recently. In the next stages of the study,
it is aimed to typify the isolates with molecular techniques, determine the virulence factor genes and antimicrobial, especially
vancomycin, resistance profiles and determine whether the isolates are starter culture or pathogenic.
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DETERMINATION OF THERMOTOLERANT CAMPYLOBACTER SPP. BY VIABILITY-QPCR AT POULTRY
SLAUGHTER STAGES

Arife Ezgi Telli", Giirkan Ugar!, Gonca S6nmez?, Nihat Telli®, Gamze Turkal', Yusuf Dogruer’

1Selguk University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Konya/Turkiye
2Selcuk University, Faculty of Veterinary Medicine, Department of Genetics, Konya/Tiirkiye

3Konya Technical University, Vocational School of Technical Sciences, Department of Food Processing, Konya/Turkiye
Corresponding author e-mail: ezgiyilmaz@selcuk.edu.tr

ABSTRACT

Despite several advances in qPCR for the quantitative detection of bacteria, there are some limitations due to the fact that
detection at the DNA level cannot distinguish DNA between living and dead bacterial cells. The present study aimed to evaluate
the viability of thermotolerant Campylobacter spp. in chicken carcasses during the slaughter process using propidium monoazide
(PMA)-treated quantitative PCR (qPCR). Samples were analyzed during five different stages of the slaughter process, including
defeathering, evisceration, washing, water chilling, and final product (n = 150). All samples were analyzed by qPCR, PMA-qPCR,
and direct plate counting (DPC). A linear curve was constructed with gPCR by plotting the log of genomic DNA concentration from
serial bacterial dilutions (2.8 x 107 — 2.8 x 102 CFU/ml, R2 = 0.989 ) against the cycle threshold (Ct) values for gPCR by triplicate
experiments. A TagMan-based qPCR was performed for amplifying a 287-bp sequence of the 16S rRNA gene of thermotolerant
Campylobacter spp. on a real-time PCR device. The quantitative comparisons were performed for assessing viability and
culturability according to the values of the samples that were found to be positive in all methods. Due to the underestimation
of viable but unculturable (VBNC) or dead cells, PMA-untreated samples at different slaughter stages, had a higher positivity
and quantity rate (p < 0.05) than the PMA-treated and DPC samples. Across the slaughter line, the above mentioned three
methods revealed the highest positivity and quantity level during the evisceration stage. After the water-chilling and storage
phases, positivity and quantity rates were not comparable as PMA-gPCR and DPC failed to detect the level of contamination not
only in terms of culturability but also in terms of viability as a result of compromised membrane integrity at low temperatures.
In conclusion, recording of Campylobacter spp. during the chicken slaughter process by PMA-treated gPCR would provide more
realistic quantitative data for poultry meat contamination.

Keywords: Culturability, Direct plate counting, Propidium monoazide, Slaughter stages, Viability
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ARI POLENI VE APIGENIN ILAVE EDILMIS KOFTELERIN FiZIKOKIMYASAL OZELLIKLERI

Tugba Demir, Sema Agaoglu

Sivas Cumhuriyet Universitesi, Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi Anabilim Dall, Sivas/Tiirkiye
Sorumlu yazar e-posta: sagaoglu@cumhuriyet.edu.tr

OzET

Bugalisma, farkli seviyelerde ari polenive apigenin ekstraktiilave edilen koftelerde, farkl depolama kosullarindaki raf 5mrii ve kalite
dzelliklerini degerlendirmek amaciyla yapilmistir. Orneklerin ari poleni icerikleri HPLC (Yiiksek Performansh Sivi Kromatografisi)
yontemi kullanilarak belirlenmistir. Koftelere bes grupta (control ve %1-2 ari poleni/apigenin) farkli konsantrasyonlarda ari poleni
ve apigenin ilave edilmistir. Koftelerin kalite 6zellikleri igin duyusal 6zellikler, FFA (Serbest Yag Asidi), POV (Peroksit Degeri) ve
TBARS (Tiyobarbiturik Asit Reaktif Maddeler) degerleri belirlenmistir. Analizler 1., 3., 7. ve 14. glin araliklarla yapiimistir. Farkh
depolama glnlerinde kéftelerin FFA, POV ve TBARS diizeylerinde istatistiksel olarak anlamli bir azalma tespit edilmistir (p<0.05).
Kontrol grubu ile karsilastirildiginda, biyoaktif bilesiklerin donmus depolama (14 glin) boyunca koftelerin kimyasal 6zelliklerini
korudugu belirlenmistir. Ari poleninin %2 konsantrasyonuna sahip ekstraktinin et ve et Urilnleri igin biyokoruyucu ajan olarak
kullanilabilecegi sonucuna varilmistir. Bu ¢alismanin sonuglari, donmus depolama sirasinda koftelerin renk degisimleri ve lipid
oksidasyonu Uzerinde ari poleni ilavesinin 6nemli bir etkiye sahip oldugunu gostermistir.

Anahtar Kelimeler: Apigenin, Ari Poleni, Fizikokimyasal, Kalite, Kofte

176



4-7 KASIM 2021 ANTALYA

THE PHYSICOCHEMICAL QUALITIES OF MEATBALLS WITH ADDED BEE POLLEN AND APIGENIN

Tugba Demir, Sema Agaoglu

Sivas Cumhuriyet University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Sivas/Turkiye
Corresponding author e-mail: sagaoglu@cumhuriyet.edu.tr

ABSTRACT

The present study was carried out to investigate the possibility of using different levels of bee pollen and apigenin extract
in beef meatballs to evaluate shelf-life and quality properties of beef meatballs under different storage conditions. The bee
pollen contents of the samples were determined, using the HPLC (High Performance Liquid Chromatography) method. Bee
pollen and apigenin were added to meatballs at different concentrations in five groups. Meatballs were made with control,
1-2% bee pollens/apigenin. Meatballs were determined by sensory properties, FFA (Free Fatty Acid), POV (Peroxide Value) and
TBARS (Thiobarbituric Acid Reactive Substances) values. The analyses were conducted at 1st, 3rd, 7th and 14th days of interval.
A statistically significant decrease was found in FFA, POV and TBARS levels of meatballs on different days of storage (p<0.05).
Compared to the control group, the bioactive compounds were found to preserve the chemical properties of meatballs during
frozen storage (14 days). It was concluded that the extracts with 2% bee pollen concentrations can be used as bio-preservative
agents for meat and meat products. The results of this study indicated that bee pollen addition had a significant effect on the
color changes and lipid oxidation of meatballs during frozen storage.
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COCUKLUK DONEMINDE BESLENME

Rabia Mehtap TUNCAY, Yakup Can SANCAK

Van Yiziincii Yil Universitesi, Veteriner Fakiiltesi, Besin Hijyeni ve Teknolojisi Anabilim Dali, Van/Tiirkiye
Sorumlu yazar e-posta: rm.gunes@yyu.edu.tr

OZET

Bebeklik, okul dncesi donem ¢ocuklugu, okul dénemi ¢cocuklugu ve ergenlik donemi (adolesan) asamalarinda beslenme oldukca
onemlidir. Bu gelisme asamalarinin her birinde beslenmenin ayri bir 6zelligi oldugundan, ¢ocuklarda her gelisim asamasinda
beslenme seklinin dikkatle diizenlenmesi gerekmektedir. Cocuklarin bliyime ve gelismeleri igin ihtiya¢c duyduklari enerji ve besin
Ogelerini yetersiz almalari, onlarda ¢ok gesitli ve ciddi saglik sorunlarina yol agabilmektedir. Diinyada milyonlarca ¢ocuk beslenme
yetersizligi ve buna bagh hastaliklardan hayatini kaybetmektedir. Beslenme yetersizliginden ya da diger bir ifadeyle yetersiz ve
dengesiz beslenmeden en fazla etkilenenler cocuklardir. Ozellikle de 6 yas ve dncesi cocuklarda bu durum cok daha belirgindir.
Yetersiz ve dengesiz beslenme durumunun erken dénemde tanimlanip, diizeltiimesi beslenme ile ilgili problemleri azaltacak,
boylece saglikh beslenen ¢ocuklarin bliyime ve gelismesi de istenilen diizeyde olacaktir. Yetersiz ve dengesiz beslenmeden
etkilenen cocuklar; bagisikligin zayiflamasi, sik sik enfeksiyonlara yakalanma, 6grenmede giiclikler, dikkat eksikligi, biylime ve
gelismede yavaslama, zeka geriligi, boy ve kilonun standartlardan disik olmasi gibi istenmeyen bir ¢cok sorunla karsi karsiya
kalirlar. Daha ciddi beslenme problemlerinde ise marasmus, kwashiorkor, malnutrisyon, rasitizm, anemi, dis ¢trukleri ve 6lim gibi
cok daha agir tablolarla karsilasilmaktadir. Bu nedenle bebeklik cagindan baslayarak ¢ocukluk, ergenlik ve yetiskinlik déneminde
bireyler dikkatle izlenmeli, beslenme sorunlarina zamaninda ve etkili miidahaleler yapilarak ¢6ziim getirilmelidir. Ebeveynleri
mutlaka yeterli ve dengeli beslenme konusunda, 6zellikle de bebek ve cocuk beslenmesi konularinda egitilmeli ve enfeksiyon
hastaliklar, diyabet, besin allerjileri, kaseksi, obezite ve metabolik hastaliklarda nasil bir beslenme programinin takip edilmesi
gerektigi 6gretilmelidir.

Anahtar Kelimeler: Cocukluk dénemi, Dengesiz beslenme, Yetersiz beslenme
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NUTRITION IN CHILDHOOD

Rabia Mehtap TUNCAY, Yakup Can SANCAK

Van Yuzuncu Yil University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Van/Turkiye
Corresponding author e-mail: rm.gunes@yyu.edu.tr

ABSTRACT

Nutrition is very important in infancy, pre-school childhood, school childhood and adolescence stages. Since nutrition has a
different characteristic in each of these developmental stages, the way of nutrition in children should be carefully regulated
at each developmental stage. Inadequate intake of energy and nutrients that children need for their growth and development
can lead to various and serious health problems. Millions of children around the world die from malnutrition and related
diseases. Children are the most affected by malnutrition or, in other words, inadequate and unbalanced nutrition. This situation
is especially evident in children aged 6 years and younger. Identifying and correcting inadequate and unbalanced nutrition in
the early period will reduce nutrition-related problems, so that the growth and development of children with a healthy diet
will be at the desired level. Children affected by inadequate and unbalanced nutrition; They are faced with many undesirable
problems such as weakening of immunity, getting infections frequently, difficulties in learning, lack of attention, slowing down
in growth and development, mental retardation, height and weight being lower than the standards. In more serious nutritional
problems, much more severe conditions such as marasmus, kwashiorkor, malnutrition, rickets, anemia, dental caries and death
are encountered. For this reason, starting from infancy, individuals should be carefully monitored during childhood, adolescence
and adulthood, and nutritional problems should be solved by timely and effective interventions. Parents should definitely be
educated about adequate and balanced nutrition, especially infant and child nutrition, and they should be taught how to follow
a nutrition program in infectious diseases, diabetes, food allergies, cachexia, obesity and metabolic diseases.

Keywords: Childhood, Malnutrition, Unbalanced nutrition
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PROBIYOTIiK BAKTERILERIN PROBIYOTiK OZELLIKLERININ VE ENDUSTRIYEL DAYANIKLILIKLARININ
BELIRLENMESi

Kefyalew CHIRKENA, Beyza ULUSOY, Wubshet Asnake METEKIA, Fatma KAYA YILDIRIM

Yakin Dogu Universitesi, Veteriner Fakiiltesi Gida Hijyeni ve Teknolojisi Bdlimii, Lefkosa/ KKTC
Sorumlu yazar e-posta: beyza.ulusoy@neu.edu.tr

OzZET

Probiyotikler, gastrointestinal sistemdeki mikrobiyal dengeyi iyilestiren ve saglk yararlari saglayan canli mikroorganizmalardir.
Sagliga katkilarindan dolayi fonksiyonel gida kavrami altinda diyetlerine dahil edilmektedir. Ote yandan, gidalarin igine eklenen
probiyotiklerin beklenen faydayi gostereceginden emin olmak da dnemlidir. Bu derlemede, probiyotiklerin gida matriksi icinde
de ozelliklerini korudugunu ve teknolojik islemlere dayandigini anlamaya yonelik laboratuvar testlerini 6zetlemek amaglanmistir.
Bakterilerin probiyotik kabul edilebilmesi igin tasimasi gereken ortak Ozelliklerden en 6nemlileri; diisik pH ve safra tuzu
toleransi, bagirsak epitel hiicrelerine yapisip koloni olusturmasi, antimikrobiyal madde tretimi, antibiyotik direnci, hiicre ylizeyi
hidrofobi 6zelligi, oto-agregasyon yetenegi olarak sayilabilir. Bakterilerin bu 6zellikleri, probiyotik etkinliklerinin tanimlanmasinda
laboratuvar analizleri olarak kullanilir. In vitro bagirsak modelleme sistemi de probiyotiklerin sindirim kanalindaki canhhgini
test etmek igin kullanilan yontemlerden biridir. Probiyotik bakterilerin istenilen niteliklere sahip olmasi, s6z konusu bakterilerin
endustride 6zellikle fermente gida teknolojisinde kullanilabilirligi agisindan her zaman yeterli olmamaktadir. Bu agidan bakildiginda
bu bakterilerin, teknolojik islemlere de dayanikli olmalidir. Fermente Urilinlerdeki probiyotik bakterilerin canliligi; fermantasyon
ortaminin kimyasal bilesimi (karbonhidrat kaynagi), fermantasyon sonu asitlik degeri, sittin kurumadde icerigi, besin maddelerinin
kullanilabilirligi, bliyime destekleyicileri ve onleyicileri, kullanilan bakteri suslari, suslar arasindaki etkilesim, ozmotik basing,
¢6zlinms oksijen, inokilasyon dizeyi, inklibasyon sicakligi, fermantasyon siresi ve depolama sicakhgi gibi parametrelere bagh
olarak degiskenlik gostermektedir. Dolayisi ile probiyotik gida gelistirilmesinde, bu probiyotiklerin tiretim prosesine uygunlugunun
da degerlendirilmesi agisindan laboratuvar kosullarinda denemeler yapilmaktadir. Tiketicinin satin aldig probiyotik gida maddesi
icindeki canli bakterilerin, Gretim prosesi boyunca canli kalmis olmasi, tiiketimden sonra da bagirsaklara kadar canli kalmasi
ve kolonize olabilmesi gerekmektedir. Gelistirilecek yeni fonksiyonel probiyotik gidada, teknolojisinde kullanilacak probiyotik
organizmalarin, bu bakis agisiyla etkinliginin ve dayanikhliginin belirlenmesine yonelik laboratuvar testleri mevcuttur.

Anahtar Kelimeler: Endustriyel 6zellikler, Probiyotik bakteri, Probiyotik gidalar, Probiyotik 6zellikler
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DETERMINATION OF PROBIOTIC PROPERTIES AND INDUSTRIAL RESISTANCE OF PROBIOTIC BACTERIA

Kefyalew CHIRKENA, Beyza ULUSOY, Wubshet Asnake METEKIA, Fatma KAYA YILDIRIM

Near East University Faculty of Veterinary Medicine Department of Food Hygiene and Technology, Nicosia/ NCTR
Corresponding author e-mail: beyza.ulusoy@neu.edu.tr

ABSTRACT

Probiotics are live microorganisms that improve the microbial balance in the gastrointestinal tract and provide health benefits.
It is included in their diets under the concept of functional food due to its contribution to health. On the other hand, it is also
important to make sure that the probiotics added to the foods will show the expected benefit. In this review, it is aimed to
summarize the laboratory tests to understand that probiotics maintain their properties in the food matrix after technological
processes. The most important common features that bacteria must have in order to be considered probiotic are; low pH and
bile salt tolerance, adhering to intestinal epithelial cells and forming a colony, producing antimicrobial substances, antibiotic
resistance, cell surface hydrophobicity, auto-aggregation ability. These properties of bacteria are used as laboratory analyzes
to identify probiotic activities. In vitro intestinal modeling is one of the methods used to test the viability of probiotics in the
digestive tract. The desired qualities of probiotic bacteria are not always sufficient in terms of usability of these bacteria in
industry, especially in fermented food technology. With this point of view, these bacteria should also be resistant to technological
processes. Viability of probiotic bacteria in food matrix (especiallyin fermented products) depends on: chemical composition
of the fermentation medium (ex. carbohydrate source), acidity value at the end of fermentation, dry matter content of milk,
availability of nutrients, growth promoters and inhibitors, bacterial strains used, interaction between strains, osmotic pressure,
dissolved oxygen, inoculation level, incubation temperature, fermentation time and storage temperature. Therefore, experiments
should be carried out under laboratory conditions in order to evaluate the suitability of the resistance to food technology. The
live bacteria in the probiotic foodstuff purchased by the consumer must remain alive throughout the production process, remain
alive through gastrointestinal tract after consumption and colonize in the intestines. With this point of view, the effectiveness
and stability of probiotic strains to be used in new functional probiotic food should be tested in laboratory.

Keywords: Industrial properties, Probiotic bacteria, Probiotic foods, Probiotic properties
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iKLiM DEGIiSiKLIGINDE VETERINER HEKIMLERIN GOREV VE SORUMLULUKLARI

Yeliz YILDIRIM, Zafer GONULALAN, Nurhan ERTAS ONMAZ, Harun HIZLISOY, Mukaddes BAREL, Candan
CANDEMIR, Adalet DISHAN, Kiirsat KOSKEROGLU, Dursun Alp GUNDOG

Erciyes Universitesi Veteriner Fakiiltesi, Gida Hijyeni ve Teknolojisi ABD, Kayseri/Tiirkiye

Sorumlu yazar e-posta: yyildirim@erciyes.edu.tr

OZET

iklim degisikligi, veteriner hekimlik mesleginin sinirlarini tekrar ¢izme, yeni anlam ve kimlik yiikleme agisindan kritik bir siireg
ve global bir sorundur. Veteriner Hekimligin iklim degisikligine karsi gorev ve sorumluluklarini belirlemek igin uluslararasi bir
iletisime ihtiya¢ duyulmaktadir. Diinyanin birgok tlkesinin katilimiile alinacak kararlar ve deklarasyonlar gelecegin planlanmasinda
blylk 6nem tasimakta ve toplum gereksinimlerini karsilamak agisindan veteriner hekimligin bu stirecte mutlak etkin bir rol
almasi gerekmektedir. iklim degisikliginin yol acacagi olumsuz etkilere karsi bircok lkenin heniiz bir hazirlik icinde olmadig
bilinmektedir. Ulkelerin iklim degisikligine iliskin olumsuz etkilerden korunmak igin arastirma ve bilim temelli uygulamalara
yénelmesi ve bu yénde program ve proje hazirliklari igerisinde olmalari gerektigi vurgulanmaktadir. Ozellikle vektdrle bulasan
hastaliklar, sel baskilari, orman yanginlari, gida ve su giivenligi, yabani hayatin korunmasi konularinin Glkelerin stratejik planlarinda
yer almasi gerektiginin alti cizilmektedir. iklim degisikligi etkilerinin halk saghigi acisindan, vektér ile bulasan ve atesle seyreden
hastaliklarin artmasi yoniinde olacagi 6ngérulmekte ve bu durum kaginilmaz bir stireg olarak tanimlanmaktadir. Bu siirecte gida
alternatiflerinin de degisebilecegi, geleneksel et ve sit Uretiminin tiketici trendlerine gore farklilasabilecegi belirtilmektedir.
Veteriner Hekimlik mesleginin iklim degisikligine iliskin; “cevre ve hayvan saghgi”, “hayvan refahi” ve “hayvansal gida tretiminde
sureklilik” alanlarindaki olumsuz etkileri azaltmada kritik bir rol alabilecegi, bununda ancak veteriner hekimlik mifredatinda

PRV NS “nu ” o«

ve sirekli egitim kapsaminda; “iklim degisikligi”, “cevre ve halk saghgi”, “vektorlerle bulasan hastalklar”, “epidemiyoloji”,
“gida glvenligi”, “surdirilebilir gida Gretimi” ve “yaban hayatinin korunmasi” gibi konularin yer almasi ile mimkin olabilecegi
belirtilmektedir. Veteriner akademisyenlerin galismalarini, iklim degisikligine iliskin hastaliklarin epidemiyolojisi, dnlenmesi
ve tedavisi gibi dncelikli alanlara odaklamalari, mifredati iklim degisikligi icerikleriyle zenginlestirmeleri ve ayni zamanda bu

konunun sirekli egitim kapsamina da alinmasi gerektiginin aciliyeti glindemdedir.

Anahtar Kelimeler: Hayvan ve halk saghg), iklim Degisikligi, Oncelikli alanlar, Veteriner hekimlik miifredat:
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VETERINARIANS IN GLOBAL CLIMATE CHANGE

Yeliz YILDIRIM, Zafer GONULALAN, Nurhan ERTAS ONMAZ, Harun HIZLISOY, Mukaddes BAREL, Candan
CANDEMIR, Adalet DISHAN, Kursat KOSKEROGLU, Dursun Alp GUNDOG

Faculty of Veternary Medicine of Erciyes University Food Hygiene and Technology Department Kayseri/Turkiye
Corresponding author e-mail: yyildirim@erciyes.edu.tr

ABSTRACT

Climate change is a critical process and a global issue in terms of redrawing the boundaries of the veterinary profession and
instilling new meaning and identity. An international communication is needed to determine the duties and responsibilities of
veterinary medicine against climate change. Decisions and declarations to be taken with the participation of many countries of
the world are of great importance in the planning of the future, and veterinary medicine must take an active role in this process
in order to meet the needs of the society. It is well known that many countries are not yet in a preparation to combat against
climate change. It is emphasized that countries should turn to research and science-based practices in order to be protected
from the negative effects of climate change and that they should be in program and project preparations in this direction.
It is underlined that especially the issues of vector-borne diseases, flood pressures, forest fires, food and water safety, and
protection of wildlife should be included in the strategic plans of countries. It is predicted that the effects of climate change will
increase in terms of public health, vector-borne diseases and fever, and this situation is defined as an inevitable process. In this
process, it is also stated that food alternatives may also change and traditional meat and milk production may differ according to
consumer trends. Veterinary medicine could play a critical role in reducing the negative impacts of climate change in the fields
of “environment and animal health”, “animal welfare” and “continuity in animal food production”, which could be feasible by

” o u » ou

including topics such as “climate change”, “environmental and public health”, “vector-borne diseases”, “epidemiology”, “food
safety”, “sustainable food production” and “protection of wildlife” within the veterinary curriculum and continuing education;
There is an urgency for veterinary academicians to focus their research on emerging fields of epidemiology, prevention and
treatment of climate change-related diseases and veterinary curriculum to be enriched with these contents which should also

be included in continuing education.

Keywords: Animal and public health, Climate Change, Emerging fields, Veterinary Curriculum
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