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THE IMPACT OF AGRICULTURAL SUPPORTS ON THE LIVESTOCK SECTOR IN
NAKHCHIVAN AUTONOMOUS REPUBLIC

NAHCIVAN OZERK CUMHURIYETINDE TARIMSAL DESTEKLERIN HAYVANCILIK
SEKTORU UZERINE ETKIiSi

Polad Aliyev', Yakup Erdal ERTURK?

Dr. Ogr. Uyesi, Igdir Universitesi, iktisat, ORCID numarasi: 0000-0003-0998-7211
’Dog. Dr, Igdir Universitesi, Tarim Ekonomisi, ORCID umarasi: 0000-0002-9892-6797

Ozet

Nahgivan Ozerk Cumbhuriyeti’nde niifusun biiyiik gogunlugu kirsal alanda yasamaktadir. Hayvancilik,
bu kirsal alanlarda bolgenin en kadim {iretim faaliyetlerinden biri olmustur. Tarim sektoriinde bitkisel
dretim agirhikli olsa da, bolgenin ¢ogunlukla daglik ve dag etegi arazilerden olusan cografi yapisi
hayvancilik i¢in 6nemli bir potansiyel sunmaktadir.

Bagimsizhgmn ardindan ilk 6zellestirilen isletmeler hayvancilik giftlikleri olmustur. Ulkenin petrol
kaynaklarini diinya piyasasina agmasiyla elde edilen gelirler, bolgesel kalkinma ve petrol dist sektorlerin
gelisimine yonelik onlemlerde hayvanciligin da dikkate alinmasini saglamistir. Bu kapsamda, 2004
yilindan itibaren uygulanan bdlgesel kalkinma programlar1 ve 2008 yilindan itibaren tarim sektoriine
yonelik destekler 6ne ¢ikmaktadir.

Ozerk Cumhuriyet’te hayvancilik sektoriine yonelik devlet desteklerinde iki temel alan dikkat
¢cekmektedir. Bunlardan ilki, ¢iftciler tarafindan alinan veya ithal edilen hayvanlara yonelik leasing
hizmetleri kapsaminda saglanan indirimler ve diger tesviklerdir. ikincisi, hayvanlarm gelisimini
desteklemek amaciyla uygulanan suni tohumlama hizmetleri ve bunun sonucunda dogan buzagilara
verilen katkilardir.

Makalemizin amaci, bu desteklerin hayvancilik {izerindeki etkisini belirlemektir. Analizlerde yontem
olarak Brodersen ve arkadaslarmin (2015) gelistirdigi nedensel etki (Causallmpact) yaklasimi
kullanilmistir. Yanit degiskeni olarak Nahgivan Ozerk Cumhuriyeti Istatistik Komitesi’nden elde edilen
hayvan sayist verileri kullanilmistir. Kovaryat olarak ise, tiim devlet harcamalarinin ve tarimsal
desteklerin kaynagi sayilabilecek sanayi iiretimi verileri modele dahil edilmistir. Analiz sonuglari,
desteklerin hayvancilik lizerinde olumlu etkiler yarattigini gostermektedir.

Anahtar kelimeler: Nahcivan Ozerk Cumhuriyeti, Kirsal kalkinma, Hayvancilik sektdrii, Tarim
destekleri, Devlet tegvikleri, Leasing hizmetleri
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Abstract

In the Nakhchivan Autonomous Republic, the majority of the population lives in rural areas. Livestock
farming has long been one of the most traditional production activities in these rural regions. Although
crop production dominates the agricultural sector, the region’s predominantly mountainous and foothill
terrain offers significant potential for livestock farming.

Following independence, the first enterprises to be privatized were livestock farms. With the country’s
oil resources being introduced to the world market, the revenues obtained enabled regional development
and the advancement of non-oil sectors, with livestock farming also taken into consideration in these
measures. In this context, regional development programs implemented since 2004 and agricultural
supports introduced since 2008 have been particularly noteworthy.

In the Autonomous Republic, state supports for the livestock sector stand out in two main areas. The
first includes discounts and other incentives provided through leasing services for animals purchased or
imported by farmers. The second consists of artificial insemination services aimed at improving
livestock development and the contributions granted for calves born as a result.

The purpose of this article is to determine the impact of these supports on livestock farming. For the
analysis, we employed the causal impact approach developed by Brodersen et al. (2015). As the response
variable, we used livestock numbers obtained from the Nakhchivan Autonomous Republic Statistical
Committee. As a covariate, we included industrial production data, which can be considered the source
of all government expenditures and agricultural supports.

The results of the analysis indicate that these supports have created positive effects on livestock farming.

Keywords: Nakhchivan Autonomous Republic, Rural development, Livestock sector, Agricultural
supports, State incentives, Leasing services
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SEROLOGICAL INVESTIGATION OF ANTIBODIES AGAINST Rhodococcus equi AND
VapA IN DOGS USING AN IN-HOUSE ELISA

KOPEKLERDE Rhodococcus equi VE VapA ANTIKORLARININ IN-HOUSE ELISA
YONTEMIYLE SEROLOJIK OLARAK iNCELENMESI

Gokcenur SANIOGLU GOLEN ', Ash BALEVi?, Osman ERGANIS?

'Dr.Ogr. Uyesi, Aksaray Universitesi Veteriner Fakiiltesi, Mikrobiyoloji ABD, Aksaray,
Tiirkiye, 0000-0001-9950-330X

2Doc.Dr., Selcuk Universitesi Veteriner Fakiiltesi, Mikrobiyoloji ABD, Konya, Tiirkiye,
0000-0002-7266-1049

3Prof.Dr., Selguk Universitesi Veteriner Fakiiltesi, Mikrobiyoloji ABD, Konya, Tiirkiye,
0000-0002-9340-9360

Ozet

Rhodococcus equi (R. equi) genellikle taylarda pndmoni etkeni olan toprak kokenli fakiiltatif intraseliiler
bir bakteridir. Ancak kedi, kdpek ve insan gibi bir¢ok tiirde de lokal veya sistemik enfeksiyonlara yol
acabilmektedir. Gliniimiizde bagisiklik sistemi baskilanmis insan ve evcil hayvan vakalarinin artmasiyla
R. equi’nin zoonotik potansiyelinin énemi artmistir. Enfeksiyon siklikla taylarda, domuzlarda ve
sigirlarda goriiliir. Evcil hayvanlarin enfekte atlar ve gevreyle temasi, asemptomatik maruziyeti olasi
kilmaktadir. Kedi ve kopeklerde R. equi enfeksiyonlari nadir bildirilmis ve atlardakinin aksine olgularin
¢ogu ekstrapulmoner seyir gostermistir. Kopeklerde, R. equi nadiren digkidan, trakeitis, burun
mukozasindan, konjunktivasindan, kopeklerin derisinden veya deri lezyonlarimdan ve vajinitis
orneginden kiiltiirlenmistir. Etkenin viriilensi genellikle makrofaj i¢i yasami kolaylastiran 15—17 kDa
lipoprotein “viriilens ile iligkili protein A” (VapA) y1 kodlayan plazmidlerin varligi ile iliskilidir.

Klasik tam1 yontemleri genis Olgekli popiilasyon taramalar agisindan bazi sinirliliklar gosterebilir.
Serolojik testler, Ozellikle Enzim baglantili immiinosorbent testi (ELISA), R. equi maruziyetini
saptamada pratik araglardan biridir. Bu ¢alismada, viriilan R. equi susundan hazirlanan tiim hiicre lizat
ve konsantre VapA proteini antijenleri kullanilarak, kdpek serumlarinda R. equi’ye ve VapA proteinine
0zgiil antikorlarin belirlenmesi amaglanmistir. Caligmada 75’1 solunum semptomlu ve 75’1 saglikli
olmak tizere 150 kdpek serumu test edilmistir. Semptomatik kopeklerin %5,3iinde tiim hiicre antijenine
kars1 antikor pozitifligi saptanmis, ancak hicbir 6mekte VapA’ya 6zgili antikor tespit edilmemistir.
Sonuglar, kopeklerde R. equi maruziyetinin diigiik diizeyde olabilecigini ve VapA pozitif suglarla
olasiliginin sinirlt oldugunu disiindiirmektedir. Elde edilen veriler, serolojik taramalarda tiim hiicre ve
VapA antijenlerinin farkli amaglarla kullanilma potansiyeli olabilecegini gdstermektedir.

Bu ¢aligma, Aksaray Universitesi Hayvan Deneyleri Yerel Etik Kurulu tarafindan onaylanmustir (Karar
No: 25/11/92).

Anahtar kelimeler: ELISA, kopek, Rhodococcus equi, seroprevalans, VapA
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Abstract

Rhodococcus equi (R. equi) is a soil-borne, facultative intracellular bacterium that primarily causes
pneumonia in foals. However, it can also lead to local or systemic infections in various species, including
cats, dogs, and humans. In recent years, with the increasing number of immunocompromised human and
domestic animal cases, the zoonotic potential of R. equi has become evident, thereby increasing the
importance of accurate diagnosis of this pathogen. Infection is most commonly observed in foals, pigs,
and cattle. Contact of companion animals with infected horses and contaminated environments makes
asymptomatic exposure possible. In cats and dogs, R. equi infections have been reported rarely and,
unlike in horses, most cases exhibit an extrapulmonary course. In dogs, R. equi has rarely been isolated
from feces, cases of tracheitis, nasal mucosa, conjunctiva, skin or skin lesions, and vaginal samples.

The virulence of the pathogen is generally associated with the presence of plasmids encoding a 15-17
kDa lipoprotein, known as virulence-associated protein A (VapA), which facilitates intracellular
survival within macrophages. Conventional diagnostic methods are not always suitable for population-
based screening. Serological tests, particularly enzyme-linked immunosorbent assay (ELISA), represent
a practical tool for detecting exposure to R. equi.

In this study, the aim was to determine antibodies specific to R. equi and the VapA protein in canine
sera using whole-cell lysate and concentrated VapA protein antigens prepared from a virulent R. equi
strain. A total of 150 dog serum samples were tested, including 75 dogs with respiratory symptoms and
75 clinically healthy dogs. Positivity against the whole-cell antigen was detected in 5.3% of symptomatic
dogs, while no VapA antibodies were detected in any of the samples. These results indicate a low level
of R. equi exposure in dogs and the absence of VapA-positive virulent strains. The obtained data suggest
that whole-cell and VapA antigens may have potential for use in serological surveys for different
purposes.

This study was approved by the Aksaray University Animal Experiments Local Ethics Committee,
Tiirkiye (Number: 25/11/92).

Keywords: dogs, ELISA, Rhodococcus equi, seroprevalence, VapA
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TREATMENT OF SARCOPTIC MANGE IN A DOG USING SINGLE DOSE
AFOXOLANER: A CASE REPORT

BiR KOPEKTE TEK DOZ AFOKSOLANER KULLANIMI iLE SARKOPTIK UYUZUN
TEDAVISi: OLGU SUNUMU

Tugrul KIRKULAK' Sebnem CANIKLI ENGIN?

"Research Assistant, Tekirdag Namik Kemal University, Faculty of Veterinary Medicine,
Department of Internal Medicine, ORCID: 0009-0009-0239-166X

?Assist. Prof, Tekirdag Namik Kemal University, Faculty of Veterinary Medicine, Department of
Internal Medicine, ORCID: 0009-0007-7528-0333

Abstract

Sarcoptes scabiei var canis infestation is a common, highly contagious parasitic disease caused by mites
in dogs. The mites are mostly host-specific, but the disease has zoonotic significance. It spreads easily
between dogs through direct contact. Clinically, infected dogs typically present with severe itching,
papulocrustous eruptions, erythema, excoration and alopecia. In severe cases, secondary bacterial and
yeast infections may develop. Lesions usually begin on the lower abdomen, chest, ears, elbows, and
knees, and can spread throughout the body if left untreated. Traditionally, macrocyclic lactones such as
ivermectin and moxidectin are used in treatment. However, recently, isoxazoline class drugs
(afoxolaner, fluralaner, and sarolaner) have gained popularity in the treatment of sarcoptic mange in
dogs. The present study aimed to evaluate the successful treatment of a dog diagnosed with sarcoptic
mange using afoxolaner in light of current literature.

The animal material for the study consists of a 10-year-old, 30 kg female Labrador retriever brought to
the Tekirdag Namik Kemal University Veterinary Health Application and Research Center with
complaints of itching, hair loss, and malodor on the skin that had been ongoing for one year. Clinical
examination revealed crusting, alopecia, excoration, erythema, thickening, and seborrhea. Peripheral
lymphadenopathy and a positive pinnal-pedal scratch reflex were also determined. Itching, alopecia, and
crusting were scored together with the owner (0: none, 1: mild, 2: moderate, 3: severe), and all lesions
were considered a score of 3 on the first day. Skin scraping and contact smear samples were taken from
the lesioned areas. Microscopic examination of the skin scraping revealed more than four pathogens in
one area, leading to a diagnosis of Sarcoptes. In the contact smear, numerous blue-purple, cocci-like
bacterial agents were observed. Treatment consisted of a single dose of oral afoxolaner (4,5 mg/kg).
Along with this, a chlorhexidine shampoo was used as an antibacterial treatment for weekly washes, and
5 days of oral cetirizine tablets (1 mg/kg once daily) were administered. On the 7th day of treatment,
the pruritus score decreased from 3 to 1, and alopecia and crusting decreased to 2. By the 28th day,
pruritus and alopecia had completely disappeared. Subsequent skin scrapings performed at 2-week
intervals showed no traces of any pathogens.

In this case, demonstrated that a single application of afoxolaner resulted in a very rapid clinical
improvement in a short period of one week in sarcoptic mange that had persisted for a year and was
quite severe. Furthermore, no negative side effects were observed during the treatment process. In
conclusion, afoxolaner was found to be highly effective in the prevention and treatment of sarcoptic
mange in dogs.

Keywords: afoxolaner, dog, isoxazoline, sarcoptes, treatment.
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Ozet

Sarcoptes scabiei var canis enfestasyonu, kopeklerde yaygin olarak goriilen, oldukga bulasici, akarlarin
neden oldugu paraziter bir hastaliktir. Akarlar ¢cogunlukla konakgiya 6zgilidiir ancak hastaligin zoonotik
olarak 6nemi bulunmaktadir. Kopekler arasinda dogrudan temas yoluyla kolaylikla bulagir. Enfekte
kopeklerde klinik olarak genellikle siddetli kaginti, papiilokrust dokiintiiler, ekskorasyon, eritem ve
alopesi goriiliir. Siddetli durumlarda, sekonder olarak bakteri ve maya enfeksiyonlar1 gelisebilir.
Lezyonlar genellikle karm alt kisminda, gogiiste, kulaklarda, dirsek ve dizlerde baslar, tedavi edilmezse
tim viicuda yayilabilir. Genellikle tedavide geleneksel olarak ivermektin ve moksidektin gibi
makrosiklik laktonlar kullanilmaktadir. Ancak son zamanlarda izoksazolin sinifi ilaglar (afoksolaner,
fluralaner ve sarolaner) kopeklerdeki sarkoptik uyuzun tedavisinde popiilerlik kazanmistir. Bu
caligmada Sarkoptes tanis1 konulmus bir kopekte, afoksolaner ile yapilan basarili tedaviyi literatiir
bilgiler esliginde degerlendirmeyi amaglamaktadir.

Caligmanin hayvan materyalini Tekirdag Namik Kemal Universitesi Veteriner Saghk Uygulama ve
Aragtirma Merkezine 1 yildir devam eden kaginti, tily dokiilmesi ve deride koétii koku sikayetiyle
getirilen 10 yasl, 30 kg agirliginda, Labrador retriever irki disi bir kdpek olusturmaktadir. Yapilan klinik
muayenede deride kabuklanma, alopesi, ekskorasyon, eritem, kalinlasma ve sebore goriildii. Ayrica
periferik lenfadenopati ve pozitif pinnal-pedal kasinti refleksi belirlendi. Hasta sahibiyle birlikte kaginti,
alopesi ve kabuklanmalar skorland1 (0: yok, 1: hafif, 2: orta, 3: siddetli) ve ilk giin tiim lezyonlar skor 3
olarak kabul edildi. Lezyonlu bolgelerden deri kazintis1 ve temas frotisi 6rnekleri alindi. Alinan deri
kazintisinin mikroskobik incelenmesinde bir alanda 4’ten fazla etkenin goriilmesiyle Sarkoptes tanisi
konuldu. Temas frotisinde ise ¢ok sayida mavi-mor renkli kok seklinde bakteri etkenleri goriildii.
Tedavide sadece tek seferlik afoksolaner (4,5 mg/kg) iceren oral tablet verildi. Yanmda ise
antibakteriyel olarak haftalik yikama seklinde klorheksidin i¢eren bir sampuan ve 5 giinliik oral setirizin
(1 mg/kg giinde bir) tablet kullanildi. Tedavinin daha 7. giiniinde kasint1 skoru 3’ten 1’e, alopesi ve
kabuklanma 2’ye diistii. 28. giinde ise kasint1 ve alopesi tamamen kayboldu. Daha sonra 2 hafta arayla
yapilan deri kazintinda ise herhangi bir etkene rastlaniimadi.

Bu ¢alismada, 1 yildan beri devam eden ve oldukga siddetli seyreden sarkoptik uyuzun tedavisinde tek
bir uygulama afoksolanerin, 1 hafta gibi kisa siirede klinik olarak oldukc¢a hizli bir iyilesme sagladigi
gOriilmiistlir. Ayrica tedavi siirecinde bu olumlu etkilerinin yaninda herhangi bir olumsuz yan etkide
gozlemlenmemistir. Sonug olarak kdpeklerde Sarkoptik uyuzun 6nlenmesi ve tedavisinde afoksolaner
oldukgca etkili oldugu belirlenmistir.

Anahtar kelimeler: afoksolaner, izoksazolin, kopek, sarkoptes, tedavi.
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GECIiS DONEMINDEKI DUSUK KONDiSYONLU SUT INEKLERINDE OKSiDAN-
ANTIOKSIDAN VE THIiOL/DiSULFIT DUZEYLERININ DEGERLENDIRMESI

EVALUATION OF OXIDANT-ANTIOXIDANT STATUS AND THIOL/DISULFIDE LEVELS
IN LOW-BODY-CONDITION DAIRY COWS DURING THE TRANSITION PERIOD

Sezai ARSLAN ", Kudret YENILMEZ?*, Halef DOGAN?
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Ozet

Bu c¢aligsmada, gec¢is doneminde diisiik viicut kondisyon skoruna (BCS 2,0-2,5) sahip, klinik olarak
saglikli multipar Holstayn siit ineklerinde metabolik durum ve oksidatif stres gostergelerindeki
degisimler degerlendirildi. Calismanin amaci; prepartum ve postpartum donemde kalsiyum (Ca),
esterlesmemis yag asitleri (NEFA), B-hidroksibiitirik asit (BHBA), total antioksidan kapasite (TAS),
total oksidan kapasite (TOS), oksidatif stres indeksi (OSI) ile thiol/disiilfit homeostaz1 parametrelerini
oOlcerek, gecis doneminde oksidatif stresin roliine ve thiol/distilfit dengesinin onemine katki saglamakti.
Yaslar1 3-5 yil arasinda degisen 20 inekten, doguma yaklasik 7 giin kala (7 £+ 4 giin) ve dogumdan 7
glin sonra kan 6rnegi alindi. Alinan 6rneklerden serumlar ayristirildi ve analizler yapilincaya kadar
—80°C’de sakland1. Ca, NEFA ve BHBA diizeyleri otoanalizor ile; TAS, TOS, nativ thiol (NTHIOL) ve
total thiol (TTHIOL) diizeyleri ise ticari test kitleri kullanilarak kolorimetrik-spektrofotometrik
yontemle 06l¢iildii. Bulgulara gore postpartum dénemde, prepartum déneme kiyasla NEFA ve TOS
diizeylerinde anlamli bir artis saptandi. Buna karsin postpartum donemde Ca diizeyinde azalma; BHBA,
TAS, OSI ile nativ/total thiol ve disiilfit diizeylerinde artig egilimi goriilse de bu degisimler istatistiksel
olarak anlamli bulunmadi.Sonu¢ olarak bu c¢aligma, diisiik kondisyonlu ve klinik olarak saglikli
ineklerde dahi gecis doneminde enerji metabolizmasi acisindan stresin olusabilecegini ve oksidatif
yiikiin artabilecegini gostermektedir. Bu nedenle gecis doneminde metabolik ve oksidatif gdstergelerin
izlenmesi, olasi risklerin erken fark edilmesi agisindan faydali olabilir.

Anahtar kelimeler: Geg¢is donemi, oksidan, antioksidan, thiol, disiilfit
Abstract

In this study, changes in metabolic status and oxidative stress markers were evaluated in clinically
healthy multiparous Holstein dairy cows with a low body condition score (BCS 2.0-2.5) during the
transition period. The aim was to contribute to understanding the role of oxidative stress and the
importance of thiol/disulfide balance in the transition period by measuring calcium (Ca), non-esterified
fatty acids (NEFA), B-hydroxybutyric acid (BHBA), total antioxidant capacity (TAS), total oxidant
capacity (TOS), oxidative stress index (OSI), and thiol/disulfide homeostasis parameters in the
prepartum and postpartum periods. Blood samples were collected from 20 cows aged 3-5 years
approximately 7 days before calving (7 + 4 days) and 7 days after calving. Serum was separated from
the samples and stored at —80°C until analysis. Ca, NEFA, and BHBA levels were measured using an
autoanalyzer, while TAS, TOS, native thiol (NTHIOL), and total thiol (TTHIOL) levels were
determined by a colorimetric—spectrophotometric method using commercial test kits. According to the
results, NEFA and TOS levels increased significantly in the postpartum period compared with the
prepartum period. In contrast, although a decrease in Ca and increases in BHBA, TAS, OSI, native/total
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thiol, and disulfide levels were observed postpartum, these changes were not statistically significant. In
conclusion, this study indicates that even clinically healthy cows with low body condition may
experience energy metabolism-related stress and an increased oxidative load during the transition
period. Therefore, monitoring metabolic and oxidative indicators during the transition period may be
useful for early detection of potential risks.

Keywords: Transition period, oxidant, antioxidant, thiol, disulfide
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IiVESI KOYUNLARINDA KOLOSTRUM YOGUNLUGUNUN KUZU SUTTEN KESIiM
AGIRLIGINA ETKIiSi

THE EFFECT OF COLOSTRUM CONCENTRATION ON WEANING WEIGHT OF LAMBS
IN AWASSI SHEEP
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Ozet

Bu calisma, Ivesi koyunlarinda kolostrum yogunlugunun dogum sonrasi ilk 24 saatte zamana bagli
degisimini yas gruplarma gore ortaya koymak ve kolostrum kalitesi ile kuzu biiyiimesi (siitten kesim
agirhigi) arasindaki iligkiyi degerlendirmek amaciyla yiiriitiilmiistiir. Arastirmada 2 yas (n=7), 3 yas
(n=6), 4 yas (n=6) ve >5 yas (n=6) olmak iizere toplam 25 bas Ivesi koyun kullanilmistir. Dogumu
takiben 0., 12. ve 24. saatlerde kolostrum ornekleri alinmis; 6rnekler optik refraktometre ile Brix (%)
olarak oSlgiilerek kolostrum yogunlugu/kalitesi belirlenmistir. Kuzularin siitten kesim agirliklart 20 g
hassasiyetli teraziyle tartilmis, siitten kesime kadar canli agirlik artislar1 hesaplanmistir. Kolostrum
yogunlugu tiim yas gruplarinda dogum sonrasi saat ilerledik¢e azalmig; ayn1 zaman noktasinda ileri yas
gruplarinda daha yiiksek degerler saptanmistir. Bulgular, dogumdan hemen sonra yiiksek kaliteli
kolostrum alimmin kuzu biiylimesi agisindan kritik 6nem tasidigini ve siirli yonetiminde kolostrum
yoOnetimi uygulamalarmin giiglendirilmesi gerektigini géstermektedir.

Anahtar kelimeler: Ivesi, kolostrum, Brix, siitten kesim agirlig1
Abstract

This study aimed to determine age-related temporal changes in colostrum concentration during the first
24 hours postpartum in ivesi ewes and to evaluate the relationship between colostrum quality and lamb
growth (weaning weight). A total of 25 ewes were included: 2 years (n=7), 3 years (n=6), 4 years (n=6),
and >5 years (n=6). Colostrum samples were collected at 0, 12, and 24 h after birth and analyzed using
an optical refractometer as Brix (%). Lamb weaning weights were recorded with a 20 g precision scale,
and weight gains until weaning were calculated. Colostrum concentration declined over time in all age
groups, while older ewes tended to show higher values at the same time point. These findings emphasize
that timely intake of high-quality colostrum is critical for lamb growth and that colostrum management
should be strengthened in sheep production systems.

Keywords: ivesi, colostrum, Brix, weaning weight
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1. GIRIS

Gegmisten giiniimiize kadar, doga kosullarma gore farklilik gostermekle birlikte hemen hemen tiim
iilkelerin ekonomilerinde degerli bir konuma sahip olan hayvancilik, tarimin dnemli kollarindan biridir.
Insanoglu ekonomik kazanimlar ve gegimini saglamak igin hayvanlardan yararlanmistir. Insanoglu
hayvanlarin evcillestirilmesi ile bakim, besleme ve 1slah gibi konularda giin gegtikce geliserek daha
kolay ve kaliteli hayvansal {irlinler elde etmislerdir. Gilinlimiizde tarima dayali sanayi diinya tilkelerinin
ekonomisi i¢in énemli bir hal almistir. Almanya, ingiltere, A.B.D, Fransa ve Avustralya gibi zengin ve
sanayide iyi olan iilkelerin bugiinkii gelismislik diizeylerine ulagsmalarinda hayvancilik sektdriiniin cok
biiyiik rolii olmustur (Yaprak 1997).

Kolostrum, dogumdan hemen sonra memeli hayvanlar tarafindan salgilanan ilk siittiir. Yeni dogmus
yavrunun hayatta kalmasmi saglayan zengin igerige sahip en 6nemli besin kaynagidir. Dogumdan
sonraki ilk glinlerde yavrunun hayatta kalmasi, kolostrumu yeterli seviyede almasina baghdir. Sindirim
sisteminin etkin caligmasinda da goérev yapan kolostrum, pasif bagisiklik sisteminin kaynagidir.
Yavrular1 hastaliklardan koruyarak 6liim riskini azaltan en dnemli etkendir (Kaymake1 2013).

Halk arasinda agiz siitii de denilen kolostrum; rengi, tadi, kokusu, bilesimi siitten ¢ok farklidir. Yiiksek
besleyici besin degerlerini barindiran beyaz ve sari renk arasinda degisen renklerde bir sividir. Siitten
en onemli farki ise bilesimidir (Ozhan vd 2009; Kivrak ve Ugar 2012). Kolostrum normal siite gére
bilesiminde antimikrobiyal ve biiyliime faktdrlerini daha ¢ok barindirmaktadir. Antimikrobiyal olarak
laktoferrin, lizozim, laktoperoksidaz, polipeptitler (PRP), sitokinler, glikoproteinler ve tripsin inhibitori
dogumun ilk haftalarinda dis tehditlere ve hastalik yapici enfeksiyonlara karsi pasif bagisiklik gérevi
goriirler. Biiyiime hormonu (GH) insiilin gibi biiyiime faktorleri (IGF-I, IGF-II) ve trombosit kaynagi
tastyan biiyiime faktorleri (PDGFs) ise yeni dogan yavrunun biiyiimesini, gelismesini ve bagirsaklarin
calismasini saglayan etkilere sahiptir (Kul vd 2014).

Kolostrumun kuzular tarafindan zamaninda ve yeterince alinmasinin 6liim oranini azaltmada en etkili
ve en ucuz yol oldugu belirtilmistir. Bu kapsamda kolostrumun dogumdan sonraki ilk 18 saat igerisinde
alinmas1 gerektigi ve bu siire i¢erisinde yavrunun bagirsak yapisi, kolostrum molekiiliinii absorbe edecek
capa sahip oldugunun unutulmamasi gerektigini ve bir kuzu yetersiz kolostrum aldiginda ishal, pndmoni
ve menenjit gibi saglik sorunlar ile karsilagsma olasiliginin arttig1 belirtilmistir. 18 Yetersiz kolostrum
alimu ile iligkili en yaygin hastalik E.coli (sulu agi1z) oldugu, E. coli hastaliginin ¢evresel bir patojen olup
dogumu takip eden ilk 12 saatinde kuzunun bagirsaginda cogaldigi, kaliteli kolostrumun varligi
hastaligin olusumunu engelledigi ifade edilmistir. Oztabak ve Ozpinar (2006) kolostrum alimi
engellenmis ve suni olarak beslenmis Sakiz irki kuzularin biiylime performansi ve metabolik profilinin
arastirildigi ¢alismada, dogumdan sonra kuzular1 iki gruba aymrmislardir. 1.gruba siit ikame yemleri,
2.gruba da kolostrum verilmistir. Kolostrum verilen kuzular toplam protein, albiimin, globiilin, lre,
glikoz ve total lipid igerigi olarak siit ikame yemlerine gore daha yiiksek ¢ikmistir. Kolostrum verilen
kuzularda globiilin miktarin1 2.30 £ 0.18 g/dl olarak belirlemislerdir.

Kolostrumda protein degeri ¢ok yiiksektir. Igeriginde %17 civarinda bulunan globulin’ler sayesinde
antikorlarin taginmasimi saglar. Globulinler arasinda bulunan immunoglobulinler ise bagisiklik
kazandirma 6zelligindedir. Bu da yavrunun dis tehditlere ve hastaliklara kars1 savunma mekanizmasi
olarak gorev yapar. Ayrica kolostrumda vitamin ile antikor oranlar1 ¢ok yiiksektir (Giirsoy 2017).
Kolostrum, siite nazaran daha fazla kuru madde, protein, yag ve yagsiz kuru madde igerir. Bunlardan en
onemlisi de daha yiiksek miktarda immunoglobulin (Ig) yogunluguna sahip olmasidir (Waterman 1998;
Selk 2003). Kolostrum, memeli hayvanlar ve insanlar i¢in dogumdan hemen sonra alinmasi gereken
yiiksek besleyici, hastaliklara karst koruyucu ve yagama giiciinii artiran hayati dneme sahip olan sivi
besin kaynagidir. Ozellikle biiyiikbas ve kiiciikbas hayvancilikla ugrasan iireticilerin yavru verimlerini
arttirabilmesi ve 6liim kayiplarini minimize etmeleri i¢in yeterli ve kaliteli kolostrumun verilmesi veya
emzirilmesi gerekmektedir. Nowak and Poindron (2006) ¢alismalarinda yeni dogan kuzularin enerji
rezervlerinin sinirlt oldugunu, viicutlarinin normal sicakligin1 korumak ve hayatta kalabilmek igin 17
kuzularin kolostruma hizli erismesi gerektigini belirtmislerdir. Bu nedenle memeye erken erismelerinin
gerekliligini vurgulamislardir. Kuzularin diisiik enerji rezervi ile dogduklarini, en kisa siirede memeyi
bulmalarini ve kolostruma ulagsmalariin ¢ok 6nemli oldugunu aktarmiglardir. Kuzularin birgogunun
dogumdan sonraki ilk 2 saat iginde emmeye basladigimi ancak kuzularin bu davranislariin iklar

10



CONFERENCE BOOK

arasinda onemli farkliliklar gosterebildigini belirtmislerdir. Koyun gibi epitelyokoryal plasenta yapisina
sahip olan tiirler i¢in immunoglobulinler plasenta bariyerini ge¢gmediginden immunoglobulinlerin
ananin kolostrumundan transferi isleminin kuzunun yasama giicii i¢in biiyiikk onem tasidigini ifade
etmislerdir.

2. YONTEM
2.1. Materyal ve Metod
2.1.1. Kolostrum Orneklerinin Toplanmasi ve Analizi

Bu calisma Arastirma Atatiirk Universitesi Gida Hayvancilik Uygulama ve Arastirma Merkezi’nde
yiiriitiilmiistiir. Calismada toplam 25 bas Ivesi koyun kullanilmis; koyunlar yaslarina gére 2 yas (n=7),
3 yas (n=6), 4 yas (n=6) ve >5 yas (n=60) gruplarina ayrilmistir. Dogumu takiben ilk 0., 12. ve 24.
saatlerde kolostrum 6rnekleri toplanmistir. Toplanan kolostrum drnekleri 20ml’lik steril tek kullanimlik
tiiplere konulmustur. Tiipler iizerine hayvana ait kulak kiipe numarasi ve ilgili kolostrumun alindig1 saat
not edilmistir. Toplanan kolostrum ornekleri Atatiirk Universitesi Ziraat Fakiiltesi Boliimii
laboratuvarina saguk zincir sartlar1 saglanarak getirilmistir. Yogunluk tespiti boylece refraktometre ile
analiz edilmistir. Kolostrum O6rneklerinin Brix yiizdeleri, %0-32 araliginda 6l¢iim yapabilen optik
refraktometre (Loyka ATC, Tiirkiye) kullanilarak belirlenmistir. Analiz sirasinda refraktometre 6nce saf
su ile temizlenip kurulanmis, ardindan vortekslenen kolostrum 6rneginden tek kullanimlik pipetler
yardimiyla, birer damla alinarak prizma yiizeyine damlatilmistir. Cihaz 1518a dogru tutulup mercekten
bakilarak ¢izelgede goriilen deger okunmus ve bu deger kolostrumun kalitesini belirlemede kullanilan
Brix yiizdesi olarak kaydedilmistir. Islem sonunda, her yeni 6rnek olgiimiinden 6nce cihazin
sterilizasyonunu saglamak amaciyla prizma yiizeyi tekrar saf su ile temizlenmistir.

2.1.2 Kuzularn Siitten Kesim Agirhklarmin Belirlenmesi

Ivesi koyunlarindan elde edilen kuzularin siitten kesim agirliklar1 20 grama duyarli terazi ile tartilarak
not edilmistir.

2.1.3. istatistiksel analiz

Kolostrum yogunlugu/kalitesi (Brix) i¢in her bir zaman noktasinda yas gruplan arasindaki farklar tek
yonlii varyans analizi ile degerlendirilmis; ¢coklu karsilagtirmalarda ayni siitun igerisinde farkli harfler
(a, b, c) istatistiksel farklilig1 (P<0.05) gostermistir.

3. BULGULAR
3.1. Kolostrum yogunlugunun zamana ve ana yasi grubuna gore degisimi

Kolostrum yogunlugu tiim yas gruplarinda dogum sonrasi saat ilerledik¢e azalmistir (0. saat > 12. saat
> 24. saat). Bununla birlikte aym1 zaman noktasinda ileri yas gruplarinda daha yiiksek degerler
gozlenmistir. Yogunluk degerleri 0. saatte 29.84-32.18 g/L; 12. saatte 18.97-21.07 g/L; 24. saatte
15.41-17.24 g/L araliginda belirlenmistir (Tablo 1). Bu egilim Sekil 1°de gorsel olarak sunulmustur.

Tablo sonuglarina gore kolostrum Brix (%) degerleri tiim yas gruplarinda dogumu takiben ilk 24 saat
icerisinde diizenli bir azalma gostermistir. En yiliksek degerler 0. saatte, en diisiik degerler ise 24. saatte
belirlenmigtir.

0. saat 6l¢limlerinde en diisiik ortalama deger 2 yash koyunlarda (29.84 + 1.92), en yiiksek deger ise >5
yas grubunda (32.18 + 1.69) saptanmistir. Yasin artistyla birlikte baslangic kolostrum yogunlugunda
kademeli bir artis egilimi gozlenmistir.

12. saat 6l¢limlerinde benzer sekilde yas ilerledik¢e Brix degerlerinin arttigi goriilmiis; 2 yas grubunda
18.97 £ 1.35, >5 yas grubunda ise 21.07 + 1.11 olarak belirlenmistir.

24. saat sonunda ise tiim gruplarda degerlerin daha da diistiigii, ancak yas gruplari arasindaki siralamanin
korundugu tespit edilmistir. Bu déonemde en diigiik deger 2 yash koyunlarda (15.41 + 1.08), en yiiksek
deger ise >5 yas grubunda (17.24 + 0.87) belirlenmistir.
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Genel ortalamalar incelendiginde Brix degerleri 0., 12. ve 24. saatlerde sirastyla 30.99 + 1.81, 20.04 +
1.23 ve 16.36 £ 0.95 olarak hesaplanmistir. Sonug olarak, kolostrum kalitesinin zamanla azaldigi; buna
karsilik ana yasinin artmasinin 6zellikle dogum anindaki ve erken saatlerdeki kolostrum yogunlugunu
olumlu yonde etkiledigi soylenebilir.

Tablo 1

Farkli yas gruplarindaki Ivesi koyunlarda kolostrum yogunlugunun dogum sonrasi saatlere gore
degisimi (g/L, Ortalama + SH)

Yas grubu n 0. saat 12. saat 24, saat

2 yas 7 29.84 +1.92 18.97 £ 1.35 15.41 £1.08
3 yas 6 30.76 = 1.88 19.82 £ 1.27 16.02 £ 0.96
4 yas 6 31.63+1.74 20.54 +1.19 16.88 £0.91
=5 yas 6 32.18 £ 1.69 21.07 £ 1.11 17.24 +0.87
Genel ortalama 25 }30.99+1.81 20.04 +1.23 16.36 + 0.95

3.2. Brix (%) degerleri ve yas gruplar: arasindaki karsilastirma

Kolostrum Brix (%) degerleri yas gruplari arasinda ayni zaman noktasinda karsilastirildiginda, ileri yas
gruplarinda daha yiiksek Brix degerleri elde edilmis; ¢oklu karsilastirmada siitun i¢i harf gruplartyla
farkliliklar gdsterilmistir (Tablo 2). 2 yas grubu tiim zaman noktalarinda daha diisiik degerlerle 6ne
¢ikarken, >5 yas grubu en yiiksek degerlere sahip olmustur.

Yas gruplarina gore kolostrum yogunlugu degerleri 0., 12. ve 24. saatlerde incelendiginde, tiim
gruplarda zaman ilerledik¢e diizenli bir azalma egilimi belirlenmistir. Bununla birlikte her ii¢ 6lglim
zamaninda da yas arttik¢a ortalama degerlerin ylikseldigi gorilmiistiir.

0. saat Ol¢limlerinde en diisiik deger 2 yash koyunlarda (2.98), en yiiksek deger ise >5 yas grubunda
(3.22) saptanmistir. 3 yas (3.08) ve 4 yas (3.16) gruplar1 ara degerler gostermistir. Gruplar arasindaki
fark istatistiksel olarak 6nemli bulunmusg (P<0.05); >5 yas grubu ile 2 yas grubu arasinda anlamh
farklilik belirlenmistir.

12. saat dl¢limlerinde benzer siralama korunmus; 2 yas grubunda 1.90, 3 yasta 1.98, 4 yasta 2.05 ve >5
yas grubunda 2.11 degeri belirlenmistir. Yasin artisiyla birlikte kolostrum yogunlugunun anlamli sekilde
arttig1 tespit edilmistir (P<0.05).

24. saat sonunda tiim yas gruplarinda degerlerin daha da azaldig1 goriilmiis; 2 yas grubunda 1.54, 5 yas
grubunda ise 1.72 olarak saptanmustir. Istatistiksel analiz sonucglarina gore yas gruplar1 arasindaki
farklilik bu donemde de 6nemli bulunmustur (P<0.05).

Genel ortalamalar 0., 12. ve 24. saatlerde sirastyla 3.10, 2.00 ve 1.64 olarak hesaplanmistir. Elde edilen
bulgular, kolostrum yogunlugunun zamanla azaldigini; ancak ana yagmin artmasinin tiim olgiim
zamanlarinda kolostrum yogunlugu iizerinde olumlu ve istatistiksel olarak anlamli bir etkiye sahip
oldugunu gostermektedir.

Tablo 2

Yas gruplarina gore kolostrum Brix (%) degerleri (Ortalama)
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Yas grubu n 0. saat 12. saat 24. saat
2 yas 7 298¢ 1.90°¢ 1.54¢
3 yas 6 3.08 b 1.98 ¢ 1.60 °¢
4 yas 6 3.16%® 2.05® 1.69
>5 yas 6 3.22% 2,112 1.72°
Genel ort. 25 3.10 2.00 1.64

3.3. Kolostrum yogunlugu (Brix, 0. saat) ile kuzularin siitten kesim performansi arasindaki
iligki

Kolostrum kalitesi ile kuza biiylime performansi arasinda pozitif bir iliski belirlenmistir. En yiiksek Brix
degerine sahip >5 yag grubunda siitten kesim agirligi (22.31 kg) ve giinliik canli agirlik artis1 (298 g/giin)
en yliksek bulunurken, en diisiik degerler 2 yas grubunda tespit edilmistir (P<0.05). Bulgular, erken
donemde yiiksek kaliteli kolostrum tiiketiminin bilylime performansini1 énemli diizeyde iyilestirdigini
gostermektedir.

Ana yagma gore 0. saat Brix (%) degeri ile kuzu biliylime performansina ait bulgular birlikte
degerlendirildiginde, yas ilerledik¢e hem kolostrum kalitesinin hem de biiyiime parametrelerinin arttig1
belirlenmistir.

0. saat Brix (%) degerleri incelendiginde, en diisiik ortalama 2 yasl koyunlarda (2.98 + 0.19), en yiiksek
deger ise >5 yas grubunda (3.22 £ 0.16) saptanmustir. Yag gruplar arasindaki fark istatistiksel olarak
onemli bulunmus (P<0.05); >5 yas grubu ile 2 yas grubu arasinda anlaml farklilik belirlenmistir. 3 ve
4 yas gruplari ise ara gruplar olarak yer almistir. Dogum agirlig1 (kg) bakimindan yas gruplart arasinda
artis egilimi gozlenmis; 2 yas grubunda 3.92 + 0.21 kg olan deger, >5 yas grubunda 4.26 + 0.17 kg’a
yliikselmistir. Ancak dogum agirlig1 bakimindan istatistiksel farklilik bulunmamistir (P>0.05). Siitten
kesim agirlig1 (kg) degerleri yas ilerledik¢e anlamli sekilde artmis (P<0.05); 2 yas grubunda 18.84 +
0.72 kg iken >5 yas grubunda 22.31 + 0.58 kg olarak belirlenmistir. 3 ve 4 yas gruplar1 sirastyla 19.96
+0.65 kg ve 21.14 £ 0.61 kg degerleri ile ara gruplar olusturmustur.

Glinliik canli agirlik artis1 (g/giin) bakimindan da benzer bir egilim saptanmis; 2 yas grubunda 246 + 9
g/giin olan artig, >5 yas grubunda 298 + 6 g/giin’e ulasmistir. Yas gruplan arasindaki farklilik
istatistiksel olarak dnemli bulunmustur (P<0.05). Genel ortalamalar 0. saat Brix i¢in 3.10 + 0.18, dogum
agirligi i¢in 4.10 + 0.19 kg, siitten kesim agirligi igin 20.53 + 0.64 kg ve giinliik canli agirlik artis1 i¢in
272 + 8 g/glin olarak hesaplanmigtir. Sonug olarak, ana yagmin artmasmin kolostrum kalitesi ile birlikte
ozellikle siitten kesim agirlig1 ve giinliik canli agirlik artisi iizerinde olumlu ve istatistiksel olarak anlamli
etkiler olusturdugu belirlenmistir.

Tablo 3

Kolostrum yogunlugu (Brix, 0. saat) ile kuzularin siitten kesim performansi arasindaki iligki

Ana ;o < U . NV Giinliikk canh agirbk artisy
vagt 0. saat Brix (%) |[Dogum agirhg: (kg) |[Siitten kesim agirhgi (kg) (g/giin)

2 yas 2.98ﬂz0.19C 3.92+0.21 18.84+0.72 ¢ 246+9°
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;::1;: n (|0. saat Brix (%) |[Dogum agirh@ (kg) ||Siitten kesim agirhg (kg) g;lgnﬁ;( canlt agirhk artis
3 yas 6_ 3.08 £0.18 4.05+0.18 19.96 £ 0.65 > 263 £ 8%

4 yas 6_3.16ﬂ:0.17ab 4.18+£0.20 21.14 £0.61 % 281 +7%

;5‘5 6 |3.22+0.16* 4.26+0.17 22.314+0.582 298+6*

OGretf‘el 25/3.10 £ 0.18 4.10 £0.19 20.53 = 0.64 27248

4. SONUC, TARTISMA VE ONERILER

Bu ¢alismada Ivesi koyunlarinda kolostrum yogunlugunun dogum sonrast ilk 24 saatte belirgin bigimde
azaldig1; ayni zamanda ileri yas gruplarinda kolostrum yogunlugu/kalitesinin daha yiiksek seyrettigi
ortaya konmustur. Kolostrumun zamanla seyrelmesi fizyolojik olarak normal siite gecis siirecinin bir
pargasidir; bu nedenle 6zellikle dogumu takiben ilk saatlerde kolostrum aliminin saglanmasi kuzu
sagkalimi ve biiylime performansi bakimindan kritik 6neme sahiptir (Kaymakei, 2013; Nowak ve
Poindron, 2006).

Bu ¢alismada ana yaginin kolostrum kalitesi (0. saat Brix %), siitten kesim agirlig1 ve giinliik canli agirlhik
artis1 iizerinde anlaml etkiler olusturdugu; buna karsilik dogum agirlig: lizerinde istatistiksel olarak
onemli bir farklilik yaratmadig1 belirlenmistir. Ozellikle >5 yas grubundaki koyunlarin hem daha yiiksek
kolostrum yogunluguna sahip oldugu hem de kuzularmin siitten kesim agirhigi ve giinliik canli agirlik
artislarinin daha yiiksek oldugu tespit edilmistir. Bu durum, ileri yash koyunlarda maternal fizyolojik
olgunlugun ve kolostrum kalitesinin yavru performansina olumlu yansidigini diisiindiirmektedir.

Elde edilen dogum ve siitten kesim agirliklar1, Bas vd. (1986)’nin Merinos, Morkaraman, Ivesi, Tuj ve
Karagiil rklarinda bildirdigi degerlerle genel olarak benzerlik gdstermektedir. S6z konusu ¢alismada
dogum agirliklar1 3.40—4.09 kg, siitten kesim agirliklart ise 19.13-21.53 kg araliginda rapor edilmis;
ayrica 5, 6 ve 7 yash koyunlarin kuzu agirlik ortalamalarinin daha yiiksek oldugu belirtilmistir. Bu
bulgu, mevcut ¢aligmada ileri yas gruplarinda daha yiiksek siitten kesim agirligi ve giinliik canli agirhik
artis1 saptanmasit ile paralellik gostermektedir.

Day1oglu (1987)’nun farkli irklarda canli dogan ve siitten kesilen kuzu sayilar1 {izerine yaptig1 calisma
ise ana yasinin ve irk faktoriiniin yavru yasama giicii ve siirii verimliligi tizerinde etkili oldugunu ortaya
koymustur. Bu sonuglar, ana yasinin yalnizca biiyiime performansi degil, ayn1 zamanda dol verimi ve
kuzu yasama oranlar1 acisindan da dikkate alinmasi gereken Onemli bir faktér oldugunu
desteklemektedir.

Yaprak (1992) ise ivesi ve Morkaraman koyunlarinda dogum ve siitten kesim agirlig1 iizerine ana
yasmin etkisini onemsiz bulmustur. Mevcut ¢alismada dogum agirli§i bakimindan benzer sekilde
istatistiksel farklilik saptanmamis; ancak siitten kesim agirligi ve giinliik canli agirlik artis1 bakimindan
yasin etkisi 6nemli bulunmustur. Bu farkliliklar; siirii yonetimi, besleme diizeyi, ¢evre kosullar1 ve
genotip X ¢evre etkilesimleri gibi faktdrlerden kaynaklanabilir.

Sonug olarak, ana yasinin 6zellikle kolostrum kalitesi ve siitten kesim performansi lizerinde belirleyici
bir rol oynadig1 goriilmektedir. Siirii yonetiminde 4 yas ve tlizeri koyunlarin {iretimde etkin sekilde
degerlendirilmesi, hem kuzu biiylime performanst hem de igletme verimliligi agisindan avantaj
saglayabilir. Bununla birlikte, ileri yas gruplarmda dol verimi ve yasama giicli parametrelerinin de
birlikte degerlendirilmesi Onerilmektedir. Gelecekte yapilacak c¢aligmalarda kolostrum bilesimi,
immiinoglobulin diizeyleri ve yavru bagisiklik parametreleri ile biiylime performansi arasindaki
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iligkilerin daha ayrintili olarak incelenmesi, ana yasinin biyolojik etkilerinin daha net ortaya konmasina
katk1 saglayacaktir.
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DETERMINATION of PROBIOTIiC PROPERTIES of MICROORGANISMS
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Ozet

Tiiketicilerin saglikli yasam konusunda bilinglenmesi sonucu olarak, beslenme yoluyla sagligin
korunmasina olan egilim artmistir. Bunun sonucunda fonksiyonel gida terimi ve sektorii ortaya
cikmistir. Fonksiyonel gidalar kisaca, “besinsel degerine ilave olarak sagligi olumlu etkileyen gidalar”
olarak tanimlanmakta olup, bu iiriinler icerisinde probiyotik gidalar biiyiik bir yer olmaktadir.

Probiyotikler yeterli diizeyde alinmalar1 sonucu, konakgilarm sagligi tizerinde olumlu etki saglamasinin
yaninda, bagirsak sisteminin mikrobiyel dengesini gelistirerek, faydali etki olusturan canli
mikroorganizmalar grubudur. Probiyotik mikroorganizmalarin insan sagligi ve beslenmesi agisindan
oldukca 6nemli terapétik ve diyetetik 6zellikleri oldugu belirlenmistir. Probiyotik mikroorganizmalarin
aktivitesi gosterebilmesi i¢in ince bagirsakta en az 10%-10° canli mikroorganizma bulunmasi ve giinliik
doz olarak da 10°-10'° canli hiicre alinmasi gerekmektedir. Probiyotik gidalarda raf 6mrii sonuna kadar;
canli probiyotik mikroorganizma 108-10'° kob/(g veya ml) olmasi gerektigi belirtilmektedir. Probiyotik
irlinlerin tiikketimi sonucu belirlenen faydalari; laktoz toleransini arttirmasi, sindirim sistemi
enfeksiyonlarini engellemesi, kanser riskini azaltmasi, kolesterolii diistirmesi, kalp-damar hastaliklarini
engellemesi, sindirim zorluklarini gidermesi, ¢esitli vitaminleri sentezleyerek besleyici 6zelliklerinin
artmast ve bagisiklik sisteminin kuvvetlenmesi seklinde siralanmaktadir. Probiyotik iiriinler; boza,
salgam, soya triinleri, sirke, parmesan, tursu, probiyotik yogurt, tarhana, kefir, vb. gidalarin yaninda,
mikroenkapsiilasyon ve kapsiilleme teknolojisiyle ayran gibi {iriinler gelmektedir.

Probiyotik 6zellik gosteren mikroorganizmalar; Lactobacillus, Bifidobacterium, Bacillus, Pediococcus,
Streptococcus, Bacteriodes, Propionibacterium, Leuconostoc, Enterococcus, Carnobacterium,
Lactococcus,  Lactosphaera,  Melissococcus,  Oenococcus,  Pediococcus,  Streptococcus,
Tetragenococcus, Vagococcus, Weisella, Debaryomyces, Hanseniaspora, Pichia, Kazachstania,
Wickerhamomyces,  Clavispora, — Metschnikowia,  Candida,  Kluyveromyces, = Meyerozyma,
Kluyveromyces, Saccharomyces, Aspergillus bakteri, maya ve kiif cinslerine ait suslar gelmektedir.

Cesitli kaynaklardan elde edilen mikroorganizmalar probiyotik Ozelliklerinin belirlenmesinde; asit
toleransiin odlgiilmesi, safra suyu toleransi, fenol varliginda canlilik, safra tuzu hidrolaz (BSH)
aktivitesi, antibiyotik duyarhilik testi, hidrojen peroksit (H,O,) iiretme yetenekleri, kolesterol
asimilasyonu, mide asitligine direnci, patojen mikroorganizmalara karsi antagonostik etkilerin
belirlenmesi, EPS Uretimi, 26S rDNA-PCR ve DNA sekans analizi kullanilmaktadir.

Bu derlemede mikroorganizmalarin probiyotik 6zelliklerinin belirlenmesinde kullanilan y&ntemler
aciklanacaktir.

Anahtar Kelimeler: Probiyotik, Bakteri, Maya ve Kiif
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Abstract

As consumers become more conscious of healthy living, the tendency to protect health through nutrition
has increased. Functional foods are briefly defined as “foods that have a positive effect on health in
addition to their nutritional value,” and probiotic foods have a large place among these products.

Probiotics are a group of living microorganisms that, when consumed at adequate levels, not only have
a positive effect on the health of the host but also have a beneficial effect by improving the microbial
balance of the intestinal system. Probiotics are a group of living microorganisms that, when consumed
at adequate levels, not only have a positive effect on the health of the host but also have a beneficial
effect by improving the microbial balance of the intestinal system. It has been determined that probiotic
microorganisms have very important therapeutic and dietetic properties in terms of human health and
nutrition. In order for probiotic microorganisms to show activity, there must be at least 103-10° live
microorganisms in the small intestine and a daily dose of 10°-10'° live cells must be taken. It is stated
that probiotic foods should contain 108-10'° cfu/(g or ml) of live probiotic microorganisms until the end
of their shelf life. The benefits of consuming probiotic products include increasing lactose tolerance,
preventing digestive system infections, reducing the risk of cancer, lowering cholesterol, preventing
cardiovascular diseases, eliminating digestive difficulties, increasing nutritional properties by
synthesizing various vitamins, and strengthening the immune system. Probiotic products include foods
such as boza, turnip juice, soy products, vinegar, parmesan, pickles, probiotic yogurt, tarhana, kefir, etc.,
as well as products such as ayran, made with microencapsulation and encapsulation technology.

Microorganisms with probiotic properties include strains of bacteria, yeast and mold species such as;
Lactobacillus, Bifidobacterium, Bacillus, Pediococcus, Streptococcus, Bacteriodes, Propionibacterium,
Leuconostoc, Enterococcus, Carnobacterium, Lactococcus, Lactosphaera, Melissococcus, Oenococcus,
Pediococcus, Streptococcus, Tetragenococcus, Vagococcus, Weisella, Debaryomyces, Hanseniaspora,
Pichia, Kazachstania, Wickerhamomyces, Clavispora, Metschnikowia, Candida, Kluyveromyces,
Meyerozyma, Kluyveromyces, Saccharomyces, Aspergillus.

In determining the probiotic properties of microorganisms obtained from various sources, measurement
of acid tolerance, bile water tolerance, viability in the presence of phenol, bile salt hydrolase (BSH)
activity, antibiotic susceptibility testing, hydrogen peroxide (H.O:) production abilities, cholesterol
assimilation, resistance to gastric acidity, determination of antagonistic effects against pathogenic
microorganisms, EPS production, 26S rDNA-PCR and DNA sequence analysis are used.

In this review, the methods used to determine the probiotic properties of microorganisms will be
explained.

Keywords: Probiotics, Bacteria, Yeast, Mold and 26S rDNA-PCR.
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Ozet

Insanoglu uzun yillardir bitkilerin yararlarmi, deneme yanilma yoluyla bularak, bu {iriinlerin hem temel
besin kaynagi hem de kendilerini tedavi etmek amaciyla ilag olarak kullanilmasma imkan
saglanmislardir. Ayrica insanlar bitkileri, ¢esitli endiistri alanlarinda (kozmetik ve ila¢ sanayiinde,
parfiim, baharat, mesrubat, dis macunu, sabun, esans, sekerleme, aroma, sifali caylar, ¢iklet vb.
iiretiminde) kullanilmaktadir.

Tiirkiye, cografi konumu bakimindan bitkisel ¢esitlilik yoniinden oldukca zengindir. Ulkemizin bu
zenginligi ii¢ fitocografik bolgenin kesistigi bolgede bulunmasinin yaninda, Giliney Avrupa ile Giiney
Bat1 Asya arasinda koprii olmasindan ileri gelmektedir.

Son yillarda dogal {iriinlerin kullanimi artis sonucunda, bitki ekstraktlariin antimikrobiyel 6zelligi gida
endiistrisinde kullanilmasi ve bu konu tizerindeki arastirilmalara hiz kazandirmistir. Bu amagla ekstrakti
kullanilan bitki olarak karabiber, akbiber, yeni bahar, kirmizi biber, kiigiik hint cevizi, mazi, kakule,
zencefil, karanfil, kignis, kimyon, karaman kimyonu, nane, aycicegi, misir, beyaz hardal, feslegen,
biberiye, kekik, sarimsak, sogan, badem, defne, tar¢in, kisnis, greyfurt, limon, mandalina, portakal,
kusburnu, adagay1, mercankosk, karabas otu, gokbas, dag nanesi, duman agaci, dag kekigi vb. seklinde
siralanabilmektedir. Kullanilan bitkilerin; Staphylococcus aureus, Bacillus subtilis, Enterococcus
faecalis, Micrococcus luteus, Listeria monocytogenes, Salmonella enteritidis, Salmonella typhi,
Klebsiella pneumoniae, Yersinia enterocolitica, Campylobacter jejuni, Escherichia coli O157:H7,
Aspergillus flavus, A. niger, Candida Albicans, Saccharomyces cerevisiae vb. basta patojen ve toksin
olusturma yeteneginde olan bir ¢ok bakteri, maya ve kiif suslar iizerine antimikrobiyel etkileri
belirlenmistir.

Bitkisel antimikrobiyel maddeler; fenolikler, ugucu yaglar, alkaloidler, lektinler-polipeptidler ve
poliasetilenler olmak iizere bes grupta toplanmustir. Bitkilerde kullanilan ekstraksiyon yontemleri; klasik
ekstraksiyonu, basingli solvent ekstraksiyonu, mikrodalga destekli solvent ekstraksiyonu, stiperkritik
akigkan ekstraksiyonu, ultason destekli ekstraksiyon vb. yontemler gelistirilmistir.

Bu derlemede cesitli bitki ekstraktlarinin mikroorganizmalar iizerine antimikrobiyel etkileri, bu
ekstraktlarm elde edilis yontemleri ve antimikrobiyel etki mekanizmalar1 agiklanacaktir.

Anahtar Kelimeler: Antimikrobiyel, Bitki Ekstrakti, Mikroorganizma, Kimyonu, Nane.
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Abstract

For many years, human beings have discovered the benefits of plants through trial and error, enabling
them to use these products both as a basic food source and as medicine for self-treatment. In addition,
people use plants in various industrial areas (cosmetics and pharmaceutical industries, in the production
of perfumes, spices, soft drinks, toothpaste, soap, essences, confectionery, flavorings, medicinal teas,
chewing gum, etc.).

Tiirkiye is very rich in plant diversity due to its geographical location. This richness of our country
comes from being located at the intersection of three phytogeographic regions and being a bridge
between Southern Europe and Southwest Asia. As a result of the increase in the use of natural products
in recent years, the antimicrobial properties of plant extracts have accelerated their use in the food
industry and research on this subject. For this purpose, the plants whose extracts are used can be listed
as black pepper, white pepper, allspice, red pepper, nutmeg, azure, cardamom, ginger, clove, coriander,
cumin, caraway, mint, sunflower, corn, white mustard, basil, rosemary, thyme, garlic, onion, almond,
bay leaf, cinnamon, coriander, grapefruit, lemon, tangerine, orange, rosehip, sage, marjoram, black
pepper grass, skybas, mountain mint, smoke tree, mountain thyme, etc. The antimicrobial effects of the
plants used were determined on many bacterial, yeast and mold strains that are pathogenic and have the
ability to produce toxins, such as Staphylococcus aureus, Bacillus subtilis, Enterococcus faecalis,
Micrococcus luteus, Listeria monocytogenes, Salmonella enteritidis, Salmonella typhi, Klebsiella
pneumoniae, Yersinia enterocolitica, Campylobacter jejuni, Escherichia coli O157:H7, Aspergillus
flavus, A. niger, Candida Albicans, Saccharomyces cerevisiae etc.

Plant antimicrobial substances are grouped into five groups: phenolics, essential oils, alkaloids, lectins-
polypeptides and polyacetylenes. Extraction methods used in plants; classical extraction, pressurized
solvent extraction, microwave-assisted solvent extraction, supercritical fluid extraction, ultrasound-
assisted extraction, etc. methods have been developed.

In this review, the antimicrobial effects of various plant extracts on microorganisms, the methods of
obtaining these extracts and their antimicrobial action mechanisms will be explained.

Keywords: Antimicrobial, Plant Extract, Microorganism Cumin, Mint.
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GIDA MUHAFAZASINDA GIDA ISINLAMA TEKNOLOJIiSi VE RADYOAKTIVITE
ANALIZLERININ ONEMIi

Sinem KELES!

!Gida Miihendisi, Akdeniz Universitesi, Fen Bilimleri Enstitiisii, Gida Miihendisligi

Anabilim Dal, 0000-0003-1861-7116

Ozet

Gida giivenliginin siirdiiriilebilirligi, artan kiiresel niifus ve gida kaynakli risklerin cesitlenmesi
nedeniyle modern gida endiistrisinin en kritik konularindan biridir. Bu baglamda, niikleer tekniklerin
gida bilimine entegrasyonu; hem gidalarin uzun siire muhafaza edilmesi (ismmlama) hem de
giivenilirliklerinin denetlenmesi (radyoaktivite analizleri) agisindan biiyiik 6nem tagimaktadir. Bu
caligmanin amaci; bir "soguk pastOrizasyon" yontemi olan gida 1sinlama teknolojisinin temel
prensiplerini incelemek ve gida matrislerinde gerceklestirilen radyoaktivite analizlerinin gida
giivenligindeki roliinii giincel literatiir ve yasal mevzuatlar c¢ergevesinde degerlendirmektir. Gida
1sinlama; iirlinlerin kontrollii dozlarda iyonlastirici radyasyona (Gama, X-1sinlar1 veya E-beam) maruz
birakilarak, i¢ sicaklik artisi olmaksizin patojen mikroorganizmalarin inaktive edilmesini ve
filizlenmenin baskilanmasini saglayan fiziksel bir islemdir.

Ancak bu teknolojinin basarisi ve tiiketici tarafindan kabulii, "isinlanmis gida" ile "radyoaktif bulasiya
ugramis gida" kavramlariin net bir sekilde ayrilmasina baglidir. Bu noktada radyoaktivite analizleri
devreye girmektedir. Gidalarda radyoaktivite analizleri gidalarin dogal radyoaktivite seviyelerinin
izlenmesi amaciyla yapilmaktadir. Ozellikle Gama Spektrometresi ve Gross Alfa/Beta saymmi gibi
hassas teknikler, gidalarin belirlenen sinir degerlere uygunlugunu dogrulamak i¢in kullamlmaktadir.
Sonug olarak; dogru dozlarda uygulanan iginlama islemi gida kayiplarini 6nleyen giivenli bir
teknolojidir; ancak bu giivenligin teminati, ham madde ve son tirlinde gergeklestirilen diizenli ve hassas
radyoaktivite analizleridir.

Anahtar kelimeler: Gida giivenligi, Gida 1ginlama, Radyoaktivite analizi.
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USE OF ARONIA POMACE IN SAUCE PRODUCTION

ARONYA ATIGININ SOS URETIMINDE KULLANILMASI

Alican AKCICEK1

1Dr. Ogretim Uyesi, Kocaeli Universitesi Turizm Fakiiltesi Gastronomi ve Mutfak Sanatlar
Béliimii, Gida Bilimleri ve Miihendisligi, 0000-0001-5586-1228

Ozet

Bu calismada, soguk pres aronya atig1 fonksiyonel bir bilesen olarak sos iiretiminde kullanilmistir. % 3,
% 6 ve % 9 oranlarinda aronya atig1 ilave edilerek soslar iiretilmistir. Sos 6rneklerinin renk, akig davranig
ozellikleri ve toplam fenolik madde miktar1 belirlenmistir. Soguk preslenmis aronya atig1 yiiksek
karbohidrat ve fenolik igerigi nedeniyle sos iirlinlerinde fonksiyonel olarak zenginlestirme amach
kullanilmistir. Renk bulgular1 degerlendirildiginde, sos orneklerinin L* degerleri 45,77- 85,84, a*
degerleri -2,70-11,92, b* degerleri ise -1,54-10,08 degerleri arasinda degisiklik gostermistir. Aronya
at1ig1 konsantrasyonu arttik¢a soslarin L* ve b* degerleri azalirken a* degeri ise artig gostermistir. Sos
orneklerinin L*, a* ve b* degerleri arasinda istatistiksel olarak anlamli farklilik bulunmustur (p <0,05).
Aronya atig1 konsantrasyonu arttikca AE degerleri artig gdstermistir. Soslarin AE degerleri arasinda
istatistiksel olarak anlamli farklilik bulunmustur (p <0,05). Kontrol ve aronya atig1 ilaveli sos
orneklerinin viskozitesi artan kayma hiziyla beraber azalmistir. Soslar kayma incelmesi davranisi
gOstermistir. Sos igerisindeki aronya atigi konsantrasyonu arttikca goriiniir viskozite degeri artig
gostermistir. Aronya atig1 ilaveli sos drneklerinin toplam fenolik madde miktar1 15,82 ile 63,27 mg
GAE/100 g sos (yas agirlik) arasinda degisim gdstermistir. Aronya atig1 konsantrasyonu arttikga TPC
miktar1 artmis ve sos drnekleri arasinda farklilik istatistiksel olarak anlamli bulunmustur (p <0,05). Bu
calisma, soguk pres aronya atiginin fonksiyonel bilesen olarak sos iiretiminde kullanim potansiyeline
sahip oldugunu gostermistir.

Anahtar kelimeler: Sos, Aronya Atig1, Renk, Toplam Fenolik Madde.
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Abstract

In this study, cold-pressed aronia pomace was utilized as a useful ingredient in the production of sauce.
3%, 6%, and 9% of aronia pomace were added to sauces. The sauce samples' color, flow behavior, and
total phenolic content were assessed. Because of its high carbohydrate and phenolic content, cold-
pressed aronia pomace was utilized for functional enrichment in sauce products. The sauce samples' L*
values varied from 45.77 to 85.84, their a* values from -2.70 to 11.92, and their b* values from -1.54 to
10.08 when color results were assessed. The sauces' L* and b* values decreased as the concentration of
aronia pomace rose, while their a* value rose. A statistically significant difference was found between
the L*, a*, and b* values of the sauce samples (p < 0.05). As the aronia pomace concentration increased,
the AE values increased. A statistically significant difference was found between the AE values of the
sauces (p <0.05). The viscosity of both the control and aronia pomace-added sauce samples decreased
with increasing shear rate. The sauces exhibited shear thinning behavior. Apparent viscosity rose as the
aronia pomace content in the sauce increased. The total phenolic content of the aronia pomace-added
sauce samples ranged from 15.82 to 63.27 mg GAE /100 g sauce (fresh weight). As the concentration
of aronia pomace increased, the amount of TPC increased, and the difference between the sauce samples
was found to be statistically significant (p <0.05). This study demonstrated the potential of cold-pressed
aronia pomace as a functional component in sauce production.

Keywords: Sauce, Aronia Pomace, Color, Total Phenolic Content.
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THE EFFECT OF PLANT DENSITY ON YIELD AND PHYSIOLOGICAL
CHARACTERISTICS IN FIELD CROPS

TARLA BIiTKIiLERINDE BiTKi SIKLIGININ VERIM VE FiZYOLOJIiK OZELLIiKLER
UZERINE ETKIiSi

Anita SILWAL!, Hakan UZUNDEMIR?, Hatice Kiibra GOREN?, Ugur TAN?, Oner
CANAVAR?
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Tiirkiye,

ORCID: 0000-0003-4168-953X

OZET

Bu calisma, tarla bitkileri iiretiminde bitki sikliginin verim, biiyiime dinamikleri ve fizyolojik tepkiler
iizerindeki etkilerini sistematik bir literatiir taramasi1 araciligiyla incelemeyi amaglamaktadir. Bitki
sikligi, yalnizca birim alana diigen bitki sayisi degil, ayn1 zamanda agroekosistemlerin yapisal
dengelerini ve kaynak kullanim verimliligini belirleyen temel bir yonetim degiskeni olarak ele
alinmaktadir. Elde edilen bulgular, siklik artisinin belirli bir diizeye kadar verim artigina katki
sagladigini, ancak bu artisin dogrusal olmadigini; fizyolojik sinirlarin asilmasiyla birlikte bireysel bitki
performansinda diisiis yasandigini ortaya koymaktadir. Ayrica, yaprak alan indeksi, 151k gecirgenligi,
toprak sicakligi, nem dengesi ve besin kullanimi gibi birgok gostergenin siklikla birlikte degiskenlik
gosterdigi tespit edilmistir. Genetik ¢esitliligin ve ¢evresel faktdrlerin sikliga verilen tepkiler iizerindeki
belirleyici etkisi vurgulanmis; geleneksel ve modern cesitlerin yogunluk toleranslar1 arasindaki
farkliliklar detayli bicimde degerlendirilmistir. Calisma, bitki sikliginin yalnizca iiretim ¢iktilar
lizerinde degil, ayn1 zamanda ekosistem hizmetleri, mikroklima kosullari, siirdiiriilebilir tarim
uygulamalar1 ve sosyo-ekonomik karar mekanizmalari {izerinde de ¢ok boyutlu etkiler yarattigini ortaya
koymaktadir. Bu dogrultuda, gelecekteki arastirmalarin disiplinlerarasi yaklagimlarla ¢esitlendirilmesi
ve dijital tarim teknolojileriyle biitiinlestirilmesi 6nerilmektedir.

Anahtar Kelimeler: Bitki sikligi, Tarimsal verimlilik, Agroekosistem dinamikleri, Siirdiiriilebilir
iretim.
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Abstract

This study aims to examine the effects of plant density on yield, growth dynamics, and physiological
responses in field crop production through a systematic literature review. Plant density is considered not
only as the number of plants per unit area but also as a fundamental management variable that determines
the structural balance and resource use efficiency of agroecosystems. The findings reveal that increasing
density contributes to yield improvement up to a certain threshold; however, this increase is not linear,
and exceeding physiological limits results in a decline in individual plant performance. Furthermore,
several indicators—such as leaf area index, light transmittance, soil temperature, moisture balance, and
nutrient utilization—vary with density. The study emphasizes the decisive influence of genetic diversity
and environmental factors on responses to density, providing a detailed evaluation of the differences in
density tolerance between traditional and modern varieties. It demonstrates that plant density has
multidimensional effects not only on production outputs but also on ecosystem services, microclimate
conditions, sustainable agricultural practices, and socio-economic decision-making processes.
Accordingly, the study suggests that future research should adopt interdisciplinary approaches and
integrate digital agriculture technologies.

Keywords: Plant density, Agricultural productivity, Agroecosystem dynamics, Sustainable production.
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REDUCING AND REMOVING PESTICIDE RESIDUES IN FOOD: AN EVALUATION OF
TRADITIONAL AND INNOVATIVE METHODS

GIDALARDA PESTISIT KALINTILARININ AZALTILMASI VE ARINDIRILMASI:
GELENEKSEL VE YENILIiKCi YONTEMLERIN DEGERLENDIRMESI

Sezen HARMANKAYA!

Doktor (")gretim I"Iyesi, Kafkas Universitesi Kars Meslek Yiiksek Okulu Gida isleme Béliimii,
Veteriner Gida Hijyeni ve Teknolojisi, ORCID: 0000-0003-2498-5003

Ozet

Pestisit kalintilarinin gidalarda varligi, modern tarimsal iiretimde kimyasal miicadele yontemlerinin
yaygin kullanim1 nedeniyle kiiresel dlgekte dnemli bir gida giivenligi sorunu olugturmaktadir. Her ne
kadar maksimum kalint1 limitleri (MRL) diizenleyici otoriteler tarafindan belirlenmis olsa da, hasat
sonrast uygulanan arindirma islemleri tiikketici maruziyetinin azaltilmasinda tamamlayici bir rol
iistlenmektedir. Pestisitlerin gidalardan uzaklastirilma etkinligi; bilesigin fizikokimyasal 6zelliklerine
(suda ¢oziniirliik, lipofilisite, uguculuk, kimyasal stabilite ve sistemik davranig), gida matriksinin
yapisal 6zelliklerine (ylizey morfolojisi, yag icerigi, lif yapisi) ve uygulanan islem parametrelerine
(sicaklik, pH, siire ve oksidan konsantrasyonu) baglh olarak degiskenlik gostermektedir. Bu derlemede,
geleneksel yontemler (yikama, soyma, ayiklama, haglama ve pisirme) ile birlikte ozon uygulamalari,
ultrason destekli yikama, soguk plazma, fotokatalitik oksidasyon ve ileri oksidasyon prosesleri gibi
yenilikei teknolojiler kapsamli bicimde degerlendirilmistir.

Yikama ve soyma gibi basit uygulamalar, 6zellikle yiizeyde bulunan ve kismen suya ¢dziinebilen
pestisitlerde anlamli azalma saglayabilmekte; ancak sistemik ve yiiksek lipofilisiteye sahip bilesiklerde
giderim orani sinirh kalmaktadir. Isil islemler bazi pestisitlerde kismi degradasyon veya volatilizasyona
yol acabilmekle birlikte, bazi durumlarda toksikolojik agidan heniiz tam olarak karakterize edilmemis
doniisiim irilinlerinin olusmasina neden olabilmektedir. Ozon, soguk plazma ve ileri oksidasyon
stirecleri gibi teknolojiler, reaktif oksijen tiirleri araciligryla daha yiiksek degradasyon verimi sunmakta;
ancak bu yontemlerin maliyet, Ol¢eklenebilirlik ve kalite parametreleri iizerindeki etkileri dikkatle
degerlendirilmelidir.

Isleme faktorii (PF) kavrami, armndirma siireglerinin risk degerlendirmesine entegrasyonunda kritik
oneme sahiptir; ¢linkii islem sonrasi kalint1 diizeylerindeki degisim, tahmini giinlik alim (EDI) ve
tehlike katsayisi (HQ) hesaplamalarin1 dogrudan etkilemektedir. Sonug olarak, pestisit kaynakli diyet
risklerinin azaltilmasinda en etkili yaklagim; iyi tarim uygulamalar1 ile uyumlu, iiriin ve pestisit
Ozelliklerine 6zgii optimize edilmis ¢ok katmanli arindirma stratejilerinin birlikte uygulanmasidir.

Anahtar Kelimeler: Pestisit kalintisi, yikama, ozon, ultrason
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Abstract

The presence of pesticide residues in food poses a significant global food safety issue due to the
widespread use of chemical control methods in modern agricultural production. Although maximum
residue limits (MRLs) are set by regulatory authorities, post-harvest decontamination processes play a
complementary role in reducing consumer exposure. The effectiveness of removing pesticides from food
depends on the physicochemical properties of the compound (water solubility, lipophilicity, volatility,
chemical stability, and systemic behavior), the structural properties of the food matrix (surface
morphology, fat content, fiber structure), and the parameters of the applied process (temperature, pH,
duration, and oxidant concentration). This review comprehensively evaluates traditional methods
(washing, peeling, sorting, blanching, and cooking) along with innovative technologies such as ozone
applications, ultrasonic-assisted washing, cold plasma, photocatalytic oxidation, and advanced oxidation
processes.

Simple applications such as washing and peeling can significantly reduce pesticides that are present on
the surface and are partially water-soluble; however, the removal rate remains limited for systemic
compounds with high lipophilicity. Heat treatments can cause partial degradation or volatilization in
some pesticides; however, in some cases, they can lead to the formation of transformation products that
have not yet been fully characterized from a toxicological perspective. Technologies such as ozone, cold
plasma, and advanced oxidation processes offer higher degradation yields through reactive oxygen
species; however, the effects of these methods on cost, scalability, and quality parameters must be
carefully evaluated.

The processing factor (PF) concept is critical for integrating purification processes into risk assessment,
as changes in post-treatment residue levels directly affect estimated daily intake (EDI) and hazard
quotient (HQ) calculations. Consequently, the most effective approach to reducing pesticide-related
dietary risks is the combined application of optimized multi-layered decontamination strategies tailored
to product and pesticide characteristics, consistent with good agricultural practices.

Keywords: Pesticide residue, washing, ozone, ultrasound
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TITLE: EPIDEMIOLOGY AND MOLECULAR CHARACTERIZATION OF EIMERIA
SPECIES INFECTING POULTRY IN SELECTED DISTRICTS OF CENTRAL PUNJAB,
PAKISTAN
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Department of Parasitology, University of Agriculture, Faisalabad, Pakistan

*Corresponding Author

Abstract

Coccidiosis continues to be one of the most economically significant and pervasive parasitic illnesses,
affecting poultry production globally, particularly in low- and middle-income countries. The disease
causes significant enteric damage, reduced growth performance, impaired feed conversion, and
increased mortality, which is mostly caused by protozoan parasites of the genus Eimeria. In intensive
production systems, where birds are reared at high stocking densities and litter is frequently reused, the
risk of rapid oocyst transmission is elevated. Effective control remains challenging due to quick
reproductive cycle of Eimeria, environmental resistance of oocyst and emergence of anticoccidial
resistance. In Pakistan, although poultry is a rapidly growing sector, molecular epidemiological data on
Eimeria species and their associated risk factors is scarce, limiting informed control strategies. The gap
justified the need for a region-specific, molecular based investigation Therefore, the present study was
designed to detect and molecularly characterize Eimeria species and assess associated risk factors in
selected districts of central Punjab, Pakistan. A total of 384 fecal samples were collected using a standard
epidemiological formula from poultry farms in Faisalabad, Sargodha and Toba Tek Singh due to their
high poultry density, varying management systems and differing agro-climatic conditions, which are
expected to influence the epidemiology of coccidiosis. Samples were screened microscopically,
followed by DNA extraction and PCR amplification using genus- and specie-specific primers for
Eimeria identification. Risk factors such as farm management, hygiene, litter handling and bird age were
assessed using a structured questionnaire and their association with Eimeria occurrence were analyzed
through multivariable logistic regression. Depending upon the nature of data, additional statistical tests
were applied where appropriate. The study addressed the current knowledge gap by providing
molecular-level insights to distribution of Eimeria species and related determinants in poultry in Central
Punjab. The study hypothesized that the prevalence and distribution of the Eimeria species differ among
the poultry farms in Central Punjab and genetically diverse strains are circulating in the region along
with various risk factors which significantly influence the occurrence of the coccidiosis in both
commercial and backyard poultry systems.
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DETERMINATION OF RESERVOIR VOLUMES OF SOME IRRIGATION POND IN
KONYA PROVINCE USING NETCAD, COMPARISON OF PROJECT AND REAL
VOLUMES AND EVALUATION OF CURRENT IRRIGATION SITUATIONS

KONYA iLINDEKi BAZI SULAMA GOLETLERININ HAZNE HACIMLERININ NETCAD
iLE BELIRLENEREK PROJE VE REEL DURUMDAKI HACIMLERININ
KARSILASTIRILMASI VE MEVCUT SULAMA DURUMLARININ DEGERLENDIRILMESI

Ahmet CELiK1, Nurcan YAVUZ2
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2Doc. Dr., Selcuk Universitesi, Ziraat Fakiiltesi, Tarimsal Yapilar ve Sulama Boéliimii,

0000-0003-1833-0668

Ozet

Bu ¢alisma, Konya ilinde yer alan bazi sulama goletlerinin mevcut durumu ile projelendirilmis veriler
arasmndaki farklarin belirlenmesi ve sulama performanslarmin  degerlendirilmesi amaciyla
gerceklestirilmistir. Arastirma kapsaminda Konya I1’inde yer alan 10 adet (Ilmen Goleti, Uziimlii Géleti,
Cakillar Goleti, Mehmetali Goleti, Doganhisar Yenice-3 Goleti, Siileyman Yaylasi Goleti, Seydisehir
Yenice Goleti, Catak Goleti, Eldes Goleti ve Bulcuk Goleti) sulama goletinin, drone (IHA) teknolojisi
kullanilarak yiiksek ¢oziiniirliiklii hava fotograflar ve sayisal yiizey modelleri elde edilmis; bu veriler
NETCAD yazilimi araciligiyla analiz edilerek goletlerin reel hazne hacimleri belirlenmistir. Elde edilen
hacim degerleri, proje asamasinda dngoriilen hacimlerle karsilastirilarak, zaman icerisinde meydana
gelen degisiklikler degerlendirilmistir. Ayrica, sulama performansi degerlendirme dlgiitlerinden
“Toplam Su Temini Oran1 (TSTO), “Sulama Orani (SO)” ve “Sulanan Birim Alan Uretim Degeri
(SBAUD)” belirlenmistir.

Aragtirma sonucunda, TSTO ve SO degerlerine gore, incelenen 10 goletten 7’sinde %100 ve {izeri
degerler hesaplanirken, 3’linde (Doganhisar Yenice-3 Goleti, Siilleyman Yaylas1 Goleti, Catak Goleti)
%79.52 ila %85.69 arasinda degerler hesaplanmigtir. 10 goletten 2’sinin, Glgiilen hacminin, proje
degerinden yaklasik %10 daha az oldugu belirlenirken, digerlerinde proje degerlerine esit ya da daha
fazla bir hacim hesaplanmistir. Ayrica goletlerin gilincel sulama kapasiteleri ve bolgedeki sulama
durumu incelenerek, mevcut su miktarinin tarimsal iiretim tizerindeki etkisi degerlendirilmistir. Elde
edilen bulgular, sulama goletlerinin etkin yonetimi ve gelecekte yapilacak yeni gdlet projelerinde
dikkate alinmas1 gereken hususlar bakimindan 6nemli bilgiler sunmaktadir.

Anahtar kelimeler: CBS, drone, sulama performansi
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Abstract

This study was conducted to determine the differences between the current status and projected data of
some irrigation ponds located in Konya province, and to evaluate their irrigation performance. Within
the scope of the research, high-resolution aerial photographs and digital surface models were obtained
using drone (UAV) technology for 10 irrigation ponds in Konya Province (Ilmen Pond, Uziimlii Pond,
Cakallar Pond, Mehmetali Pond, Doganhisar Yenice-3 Pond, Siileyman Yaylas1 Pond, Seydisehir Yenice
Pond, Catak Pond, Eldes Pond, and Bulcuk Pond). These data were analyzed using NETCAD software
to determine the actual reservoir volumes of the ponds. The obtained volume values were compared
with the volumes predicted during the project phase, and changes over time were evaluated.
Furthermore, the irrigation performance evaluation criteria "Total Water Supply Rate (TWSR),"
"Irrigation Rate (IRR)," and "Irrigation Unit Area Production Value (IUAPV)" were determined. The
research results show that, according to TWSR and IRR values, 7 out of the 10 ponds examined had
values of 100% and above, while 3 (Doganhisar Yenice-3 Pond, Siileyman Yaylas1 Pond, Catak Pond)
had values between 79.52% and 85.69%. It was determined that the measured volume of 2 out of 10
ponds was approximately 10% less than the project value, while the others had volumes equal to or
greater than the project values. In addition, the current irrigation capacities of the ponds and the irrigation
situation in the region were examined, and the impact of the available water quantity on agricultural
production was evaluated. The findings provide important information regarding the effective
management of irrigation ponds and the issues that should be considered in future new pond projects.

Keywords: CBS, drone, irrigation performance
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EFFECT OF HOT-AIR/VACUUM-DRIED ARONIA POMACE ON VEGAN ICE CREAM

SICAK HAVA/VAKUM KURUTULMUS ARONYA POSASININ VEGAN DONDURMAYA
ETKISi

Muhammet Ali CAKIR

Dr. Ogretim Uyesi, Kirklareli Universitesi, Beslenme ve Diyetetik / Gida Miihendisligi,
ORCID ID: 0000-0001-5066-1956

Ozet

Bu ¢alismada, aronya (Aronia melanocarpa) posasinin atik/yan {iriin yonetimi kapsaminda badem siitii
bazli vegan dondurma formiilasyonunda degerlendirilmesi amaglandi. Bezelye proteini (3 g), hindiba
kokii surubu (18 g), hindistan cevizi yagi (18 g), lesitin (0.9 g) ve hidrokolloidler (guar 0.6 g; LBG 0.45
g; ksantan 0.45 g) sabit tutuldu. Aronya posasi, kontrol (0 g) ile birlikte 3 g ve 6 g diizeylerinde {iriine
ilave edildi; posa iki farkli yontemle kurutuldu. Sicak hava kurutma (HAD) 60 °C’de, ortalama 1.5 m
s! hava hizinda, tek katman yerlesimle 30 saat siireyle havalandirmali etiivde (Memmert UF-110)
uygulandi. Vakum kurutma (VD) ise 50 °C’de, 100 Pa basingta, tek katman yerlesimle 24 saat siireyle
vakum etiivde (Weightlab WF-HTV25) gerceklestirildi. Kurutma sonunda numuneler ortam
kosullarinda sogutulduktan sonra formiilasyonda kullanildu.

Olgiimler miks ve dondurma asamalarinda yapildi. Antioksidan aktivite 517 nm’de DPPH radikal
stipiirme testi ile % inhibisyon olarak belirlendi. Toplam fenolik icerik (TPC) i¢in 0.1 g toz 6rnek 10
mL %80 etanol (%0.1 HCI) ile ekstrakte edildi; Folin—Ciocalteu reaksiyonu 760 nm’de 6lgiildii ve galik
asit egrisi (R>=0.91) kullanilarak sonug¢lar mg GAE/g cinsinden hesaplandi. Renk CIELAB (L*, a*, b*)
ile olglildi; zeta potansiyel, pH ve °Brix degerleri kaydedildi. Kurutma yontemi (HAD/VD) ve posa
dizeyi (3/6 g) etkileri iki yonli ANOVA ile degerlendirildi; kontrol 6rnegi tanimlayici olarak
raporlandi.

Miks asamasimnda DPPH inhibisyonu %26.33-37.12, dondurma asamasinda %16.85-24.08 araliginda
belirlendi. TPC, miks asamasinda 21.68-35.38 mg GAE/g, dondurma agamasinda 17.29-34.69 mg
GAE/g araliginda hesaplandi. Aronya posasi ilavesi, kontrol 6rnegine gore L* degerlerinde azalma ve
a* degerlerinde artis ile uyumlu renk degisimleri olusturdu. Tiim &rneklerde zeta potansiyel negatif
aralikta seyretti (—33.55 ile =39.60 mV). pH 5.81-6.29, °Brix 8.30—10.70 araliginda bulundu. Bulgular,
kurutulmus aronya posasinin vegan dondurma matriksinde fonksiyonel bilesen kaynagi olarak
degerlendirilebilecegini gostermistir.

Anahtar kelimeler: Aronya posasi; Vegan dondurma; Toplam fenolik icerik; DPPH; Kurutma

30



CONFERENCE BOOK

Abstract

This study aimed to valorize aronia (Aronia melanocarpa) pomace as an upcycled ingredient in an
almond milk—based vegan ice cream formulation within the scope of by-product management. Pea
protein (3 g), chicory root syrup (18 g), coconut oil (18 g), lecithin (0.9 g), and hydrocolloids (guar gum
0.6 g; locust bean gum 0.45 g; xanthan gum 0.45 g) were kept constant. Aronia pomace was incorporated
at 0 g (control), 3 g, and 6 g, and the pomace was dried using two methods. Hot-air drying (HAD) was
performed in a ventilated laboratory oven (Memmert UF-110) at 60 °C with an average air velocity of
1.5 m s™! for 30 h using a single-layer arrangement. Vacuum drying (VD) was conducted in a vacuum
oven (Weightlab WF-HTV25) at 50 °C and 100 Pa for 24 h, also in a single layer. After drying, samples
were cooled under ambient conditions prior to formulation.

Measurements were carried out at both mix and ice cream stages. Antioxidant activity was determined
as DPPH radical scavenging (% inhibition) at 517 nm. For total phenolic content (TPC), 0.1 g powder
was extracted with 10 mL of 80% ethanol containing 0.1% HCI; TPC was quantified using the Folin—
Ciocalteu assay at 760 nm and expressed as mg gallic acid equivalents (GAE)/g based on a gallic acid
calibration curve (R>=0.91). Color was evaluated using the CIELAB system (L*, a*, b*). Zeta potential,
pH, and °Brix were recorded. The effects of drying method (HAD/VD) and pomace level (3/6 g) were
evaluated by two-way ANOVA, while the control sample was reported descriptively.

DPPH inhibition ranged from 26.33% to 37.12% in the mix and from 16.85% to 24.08% in the ice
cream. TPC was calculated as 21.68-35.38 mg GAE/g in the mix and 17.29-34.69 mg GAE/g in the ice
cream. Compared with the control, aronia pomace addition resulted in color changes consistent with
decreased L* and increased a*. All samples showed negative zeta potential values (—33.55 to —39.60
mV). pH ranged from 5.81 to 6.29 and °Brix from 8.30 to 10.70. Overall, the findings indicated that
dried aronia pomace could be considered a functional ingredient source in vegan ice cream.

Keywords: Aronia pomace; Vegan ice cream; Total phenolic content; DPPH; Drying
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GIDA GUVENCESI VE ONEMi

FOOD SECURITY AND ITS IMPORTANCE

Nilgiin ONDER '

!Arastirma gorevlisi, Mugla Sitki Kocman Universitesi, Veteriner Fakiiltesi, Gida hijyeni ve
teknolojisi, ORCID 0000-0001-7117-7776

Ozet

Gida giivencesi, tiim bireylerin aktif ve saglikli bir yasam siirdiirebilmeleri i¢in gerekli olan yeterli,
glivenli ve besleyici gidaya her zaman fiziksel, sosyal ve ekonomik olarak erisebilmesi durumu olarak
tanimlanmaktadir. Son yillarda iklim degisikligi, niifus artigi, ekonomik istikrarsizlik, silahli ¢atigmalar
ve gida sistemlerindeki bozulmalar nedeniyle gida giivencesizligi 6nemli bir kiiresel halk saglig1 sorunu
haline gelmistir.

Gida giivencesi; bulunabilirlik, erisilebilirlik, kullanim ve istikrar olmak iizere dort temel boyuttan
olusmaktadir. Gida giivencesizligi siiresi ve siddetine gore degiskenlik gdsterebilmekte olup Yetersiz
Beslenme Yayginhigi (PoU), Gida Giivencesizligi Deneyim Olgegi (FIES) ve Entegre Gida Giivenligi
Asama Siniflandirmasi (IPC) gibi uluslararasi gostergeler kullanilarak degerlendirilmektedir.

Gida giivencesizligi aglik, yetersiz beslenme ve yoksulluk ile yakindan iliskili olup obezite,
kardiyovaskiiler hastaliklar ve tip 2 diyabet gibi diyetle iligkili kronik hastaliklarin gelisimine katkida
bulunmaktadir. Bu etkilesim, gida giivencesizligi ve kronik hastaliklarin birbirini giiclendirdigi sindemi
modeli ile agiklanmaktadir.

Iklim degisikligi, tarrmsal verimlilikte azalma, artan gida fiyatlari, sosyoekonomik esitsizlikler ve gida
sistemlerindeki bozulmalar gida giivencesizliginin baslica nedenleri arasindadir. Iklim degisikligine
bagli asir1 hava olaylar1 gida tiretimini, tedarik zincirlerini ve gidaya erisimi olumsuz etkilemektedir.

Gida giivenligi, gida giivencesinin saglanmasinda kritik bir rol oynamaktadir. Giivensiz gidalar halk
sagligmi tehdit ederek gidanin etkin kullanimini azaltmaktadir. Bu nedenle HACCP, TACCP ve
VACCEP gibi gida giivenligi yonetim sistemleri biiyiik 6nem tagimaktadir.

Gida giivencesinin saglanmasi; siirdiiriilebilir tarim uygulamalarinin gelistirilmesi, etkin gida giivenligi
sistemlerinin uygulanmasi, giiclii kamu politikalarinin olusturulmasi ve Tek Saglik yaklagiminin
benimsenmesini gerektirmektedir. Uzun vadeli gida gilivencesinin saglanmasi ve halk sagliginin
korunmasi i¢in multidisipliner ve siirdiiriilebilir yaklagimlar gereklidir.

Anahtar kelimeler: Gida giivencesi, gida giivencesizligi, gida giivenligi, halk sagligy, siirdiiriilebilirlik,
Tek Saglik

Abstract

Food security is defined as the condition in which all people, at all times, have physical, social, and
economic access to sufficient, safe, and nutritious food necessary to maintain an active and healthy life.
In recent decades, food insecurity has become a major global public health concern due to climate
change, population growth, economic instability, armed conflicts, and disruptions in food systems.

Food security is a multidimensional concept consisting of four core components: availability,
accessibility, utilization, and stability. Food insecurity may vary in duration and severity and is evaluated
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using internationally recognized indicators such as the Prevalence of Undernourishment (PoU), Food
Insecurity Experience Scale (FIES), and Integrated Food Security Phase Classification (IPC).

Food insecurity is closely associated with hunger, malnutrition, and poverty and contributes to the
development of diet-related chronic diseases, including obesity, cardiovascular diseases, and type 2
diabetes. This interaction is explained by the syndemic framework, in which food insecurity and chronic
diseases reinforce each other.

Climate change, agricultural productivity decline, rising food prices, socioeconomic inequalities, and
food system disruptions are among the main drivers of food insecurity. Climate-related extreme weather
events negatively affect food production, supply chains, and accessibility, increasing the vulnerability
of populations.

Food safety also plays a critical role in achieving food security, as unsafe food threatens public health
and reduces the effective utilization of available food. Therefore, food safety management systems such
as Hazard Analysis and Critical Control Points (HACCP), Threat Assessment and Critical Control
Points (TACCP), and Vulnerability Assessment and Critical Control Points (VACCP) are essential
tools.

Ensuring food security requires not only sufficient food production but also sustainable agricultural
practices, effective food safety systems, strong public policies, and the integration of the One Health
approach. A multidisciplinary and sustainable strategy is essential to achieve long-term food security
and protect global public health.

Keywords: Food security, food insecurity, food safety, public health, sustainability, One Health

1. INTRODUCTION

Food insecurity is defined as the inability of individuals to maintain regular access to safe, nutritious,
and sufficient food for an active and healthy life (FAO, 2025). Globally, an estimated 691-783 million
individuals are affected due to economic inequality, conflicts, climate-induced disruptions, and supply
chain crises (Lora lannotti, 2024; FAO, 2025).

According to the Committee on World Food Security (CFS) and FAO, food security consists of four
pillars: availability, accessibility, utilization, and stability (Ko¢ & Uzmay, 2019; CFS, 2009). Failure in
any of these dimensions results in food insecurity and increases public health risks (Jones et al., 2013).

Climate change, inflation, production losses, and logistics barriers are recognized as primary
contributors to vulnerability within food systems (Agbogidi, 2011; Schmidhuber & Tubiello, 2016).
Additionally, food insecurity is associated with obesity, metabolic syndrome, diabetes, and
cardiovascular diseases, forming a syndemic interaction between chronic disease and social inequality
(Franklin et al., 2011; Seligman et al., 2012; Mendy et al., 2018).

The aim of this study is to evaluate food security from a global public health perspective and to examine
determinants, evaluation systems, and health implications through a literature-based approach.
Objective: Food security cannot be sustained solely by increasing food production; it requires holistic
governance integrating socioeconomic, environmental, and health-related components.

2. METHODS
This study was designed as a descriptive narrative literature review.
e Literature period: 2003-2025
e Sources: FAO, CFS, HLPE, WHO, IPC reports; peer-reviewed journals; relevant books

¢ Inclusion criteria: Publications analysing food security, determinants, measurement tools, and
health impacts
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e Exclusion criteria: Experimental studies, animal trials, clinical interventions, laboratory
analyses

No ethical approval was required, as no human or animal data were collected.
No statistical analysis was applied due to the descriptive nature of the study.

The conceptual network illustrating the multidimensional interactions between the four pillars of food
security—availability, access, utilization, and stability—and their associated determinants demonstrates
how structural, environmental, socioeconomic, and public health factors influence each other across the
food system.

3. RESULTS

3.1. Increased Prevalence of Food Insecurity.

Socioeconomic instability and price fluctuations hinder access to adequate food (Kiymaz & Sahindz,
2010; Estiirk & Oren, 2013).

3.2. Climate Change Weakens Food Production Capacity.

Extreme weather events reduce crop yields and harm agricultural sustainability (Schmidhuber &
Tubiello, 2016; Agbogidi, 2011).

3.3. International Measurement Systems are Standardized.

FIES, PoU, and IPC represent global monitoring systems (FAO, 2025; IPC, 2025).

The Integrated Food Security Phase Classification (IPC) is a globally recognized analytical framework
used to classify the severity of food insecurity based on internationally standardized criteria. IPC
evaluates household and population conditions through core indicators such as mortality rates,
malnutrition prevalence, access to food and water, dietary diversity, livelihood stability, and coping
capacity. The system categorizes food insecurity into five phases, progressing from “generally food
secure” conditions to “famine/humanitarian catastrophe,” enabling comparative assessment across
countries and supporting evidence-based decision-making for emergency response and policy planning
(Figure 1).

IPC Phase Classification | Indicators

Chronically food insecure - Malnutrition prevalence
- Food Access/ Avalilability

- Dietary Diversity

- Water Access/Availability
Humanitarian emergency - Coping strategies

- Livelihood Assets

Famine / humanitarian
catastrophe
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Figure 1. Overview of the Integrated Food Security Phase Classification (IPC), a global system for
categorizing food security crises based on livelihood needs, food access, coping capacity, and
vulnerability.

3.4. Chronic vs. Transitory Food Insecurity

Chronic and transitory food insecurity differ in duration, underlying causes, and intervention
requirements. Chronic food insecurity represents a long-term or persistent inability to meet minimum
dietary needs, usually resulting from structural factors such as poverty, lack of assets, and limited access
to productive or financial resources. In contrast, transitory food insecurity is short-term and arises
from sudden shocks that affect food production, access, or income, including price volatility, market
instability, climate-related events, or unexpected socio-economic disruptions. Consequently, transitory
insecurity is less predictable and requires flexible, rapid policy responses, whereas chronic insecurity
demands long-term structural interventions and poverty reduction strategies (Figure 2).

CHRONIC FOOD INSECURITY TRANSITORY FOOD INSECURITY
is... long-term or persistent. short-term and temporary.
occurs people are unable to meet their minimum food there is a sudden drop in the ability to produce or
when... requirements over a sustained period of time. access enough food to maintain a good nutritional
status.
results extended periods of poverty, lack of assets and short-term shocks and fluctuations in food availability
from... inadequate access to productive or financial and food access, including year-to-year variations in
resources. domestic food production, food prices and household
incomes.
can be typical long term development measures also used transitory food insecurity is relatively unpredictable
overcome to address poverty, such as education or access to and can emerge suddenly. This makes planning and
with... productive resources, such as credit. They may also | programming more difficult and requires different
need more direct access to food to enable them to capacities and types of intervention, including early
raise their productive capacity. warning capacity and safety net programmes ( see
Box 1).

Figure 2. Food insecurity can be classified based on duration and severity as chronic and transitory,
depending on the persistence and nature of access limitations (FAO, 2025).

Seasonal food insecurity lies between chronic and transitory insecurity. It shares predictability with
chronic insecurity yet demonstrates a cyclical and limited duration similar to recurrent transitory
insecurity. Seasonal insecurity arises from climate patterns, harvesting cycles, labour market
fluctuations, and disease prevalence, resulting in temporary periods of inadequate availability and access
to food.
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3.5. Food Insecurity Increases Public Health Burden.

Higher risks of obesity, diabetes, and cardiovascular disease are reported in food-insecure communities
(Franklin et al., 2011; Seligman et al., 2012; Mendy et al., 2018).

Food insecurity has been shown to contribute to syndemic interactions between metabolic diseases,
malnutrition, and poverty, increasing healthcare costs and reducing quality of life, particularly in low-
income households.

4. DISCUSSION AND CONCLUSION

The findings of this literature-based review indicate that food insecurity is an increasingly significant
global public health challenge. The reviewed studies demonstrate that socioeconomic instability, food
price volatility, climate change, and disruptions within food systems substantially limit individuals’
access to sufficient and nutritious food. These findings are consistent with global reports published by
the Food and Agriculture Organization and the World Health Organization, which emphasize that food
insecurity remains widespread in many regions of the world.

The results also highlight the importance of standardized measurement systems in monitoring global
food security conditions. Indicators such as the Prevalence of Undernourishment (PoU), the Food
Insecurity Experience Scale (FIES), and the Integrated Food Security Phase Classification provide
internationally comparable data that support evidence-based policy development and humanitarian
interventions. These systems enable policymakers to identify vulnerable populations and implement
targeted food security strategies.

Another key finding is the strong association between food insecurity and adverse public health
outcomes. Numerous studies demonstrate that individuals living in food-insecure environments have
higher risks of diet-related chronic diseases, including obesity, cardiovascular diseases, and type 2
diabetes. This relationship reflects the syndemic interaction between malnutrition, poverty, and chronic
diseases, which increases the burden on healthcare systems and reduces quality of life, particularly
among low-income populations.

In addition to production-related challenges, ensuring food security also requires effective food safety
systems throughout the food supply chain. Unsafe food can lead to foodborne diseases and reduce the
effective utilization of available food resources. Therefore, food safety management systems such as
Hazard Analysis and Critical Control Points (HACCP), Threat Assessment and Critical Control Points
(TACCP), and Vulnerability Assessment and Critical Control Points (VACCP) play a crucial role in
protecting public health and strengthening food system resilience.

Strengthening global food security therefore requires integrated strategies that address environmental,
economic, and public health dimensions simultaneously. Climate-resilient agricultural policies,
equitable food distribution systems, and strong social protection programs are essential components of
sustainable food systems. Furthermore, the integration of the One Health approach can enhance
collaboration between agriculture, environmental management, veterinary sciences, and human health
sectors.

In conclusion, food security should be recognized as a strategic priority for global health and sustainable
development. Achieving long-term food security requires multidisciplinary cooperation, effective
governance, and evidence-based policy implementation that integrates food production, food safety,
environmental sustainability, and public health protection.
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TURKIYE VE KURESEL YUMURTA SEKTORU: QRETiM, ZORLUKLAR VE MEVZUAT
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Ozet

Yumurtalar besin degeri yiiksek gidalar olmakla birlikte, Salmonella Enteritidis ile iligkili salginlar
nedeniyle kiiresel 6l¢ekte taninan bir gida giivenligi riski olusturmaktadir. 2023 yilinda kiiresel yumurta
iiretimi yaklagik 91 milyon tona ulagmus, iiretimin biiyiik kism1 Asya’da yogunlasirken Tiirkiye 6nemli
bir iiretici ve ihracat¢1 konumunu korumustur. TUIK e gore Tiirkiye, 2023 yilinda hem i¢ tiikketimi hem
de biiyiiyen ihracat pazarimi destekleyecek sekilde 20,6 milyar adet tavuk yumurtas: tiretmistir. 2023
BMSK sektor degerlendirmesi, Tiirkiye yumurta sektoriinde ithal yem hammaddelerine yiiksek
bagimlilik, artan liretim ve enerji maliyetleri, kus gribi salginlari, i¢ piyasada fiyat dalgalanmalar1, sinirl
sayida ihracat pazarina bagimlilik ve “organik” ile “serbest gezen” etiketlerine yonelik yetersiz
denetimden kaynaklanan tiiketici gliveni sorunlari gibi ¢esitli yapisal zorluklari tanimlamaktadir.

Tiirkiye’de yumurta iretimi ve pazarlanmasi, smiflandirma, etiketleme, paketleme, hijyen ve
izlenebilirlik gerekliliklerini tanimlayan Tiirk Gida Kodeksi Yumurta Tebligi (2014/55) ve degisiklikleri
kapsaminda diizenlenmektedir. Avrupa Birligi’'nde ise daha once Komisyon Tiiziigli 589/2008
tarafindan diizenlenen pazarlama standartlari, zorunlu 0-3 iiretim sistemi kodlarini, A/B smifi ayrimini,
izlenebilirlik kurallarmi ve hayvan refah1 gerekliliklerini igermekte olup, en son 2023/2465 sayili Yetki
Devri Tiiziigi ile giincellenmistir. Amerika Birlesik Devletleri’'nde yumurta giivenligi diizenlemeleri
esas olarak FDA’nm 21 CFR Boliim 118 kapsamindaki “Yumurta Gilivenligi Kurali” ile sekillendirilmis
olup, Food and Drug Administration tarafindan Salmonella Enteritidis kontrol planlari, biyogiivenlik,
cevresel ve yumurta testleri ile ayrintili kayit tutma zorunlulugu getirilmistir. Ayrica United States
Department of Agriculture kalite siniflandirmasi, kalite denetimi ve pazarlama standartlarini
denetleyerek bu cerceveyi tamamlamaktadir.

Genel olarak Avrupa Birligi, hayvan refahi, izlenebilirlik ve {iretim sistemi seffaflig1 a¢isindan en siki
diizenleyici ¢erceveyi siirdiirlirken; ABD mikrobiyolojik giivenlige oncelik vermekte; Tiirkiye ise her
iki yaklagimin unsurlarini birlestiren orta diizey bir konum benimsemektedir. Bu karsilastirma, bolgeler
arasinda diizenleyici uygulamalarin uyumlastiriimasimin hem miimkiin hem de yumurta giivenliginin
gelistirilmesi ve diizenleyici tutarliligin saglanmasi agisindan potansiyel olarak faydali oldugunu
gostermektedir.

Anahtar kelimeler: Yumurta sektorii zorluklari, yumurta iiretimi; gida giivenligi; diizenleyici gerceve;
Salmonella Enteritidis; izlenebilirlik

Abstract

Eggs are nutrient-dense foods but also constitute a globally recognized food safety risk due to
Salmonella Enteritidis—related outbreaks. In 2023, global egg production reached approximately 91
million tons, with the majority concentrated in Asia, while Tirkiye remained a major producer and
exporter. According to TurkStat, Tiirkiye produced 20.6 billion hen eggs in 2023, supporting both
domestic consumption and a growing export market.The 2023 BMSK sector assessment identifies
several structural challenges in Tiirkiye’s egg industry, including high dependency on imported feed
ingredients, rising production and energy costs, avian influenza outbreaks, domestic price fluctuations,
reliance on a limited number of export markets, and consumer trust issues arising from insufficient
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oversight of “organic” and “free-range” labels.Egg production and marketing in Tiirkiye are regulated
under the Turkish Food Codex Egg Communiqué (2014/55) and its amendments, which define
classification, labeling, packaging, hygiene, and traceability requirements. In the European Union,
marketing standards—previously governed by Commission Regulation 589/2008—establish mandatory
0-3 production system codes, Class A/B distinctions, traceability rules, and animal-welfare
requirements; these were most recently updated by Delegated Regulation 2023/2465 (European
Commission). In the United States, egg safety regulation is primarily shaped by the FDA’s “Egg Safety
Rule” under 21 CFR Part 118, which mandates Salmonella Enteritidis control plans, biosecurity,
environmental and egg testing, and detailed record-keeping. USDA complements this framework by
overseeing grading, quality inspection, and marketing standards.Overall, the EU maintains the strictest
framework in terms of animal welfare, traceability, and production-system transparency; the U.S.
prioritizes microbiological safety; and Tirkiye adopts an intermediate position integrating elements of
both approaches. The comparison indicates that harmonization of regulatory practices across regions is
both feasible and potentially beneficial for advancing egg safety and ensuring regulatory coherence.

Keywords: Egg industry challenges, egg production; food safety; regulatory framework; Salmonella
Enteritidis; traceability

1. GIRIS

Yumurtalar yiiksek kaliteli protein ve temel mikro besin 6geleri saglar; ancak Salmonella Enteritidis
salgmlart ile iligkileri nedeniyle yiiksek riskli gidalar olarak kabul edilmektedir (FAO/WHO, 2002;
Howard ve ark., 2012). Food and Agriculture Organization verilerine gore, kiiresel tavuk yumurtasi
iiretimi 2023 yilinda yaklasik 91 milyon tona ulasmis olup, bu deger 2010 yilina kiyasla %41°lik bir
artig1 temsil etmektedir ve tiretim biiyiik 6l¢iide Asya’da yogunlagmistir (FAO, 2025).

Tiirkiye, 2023 yilinda 20,6 milyar adet yumurta iiretimi ile 6nde gelen lireticilerden biridir; ancak sektor
yem bagimliligi, enerji maliyetleri, kug gribi baskisi ve organik ile serbest gezen etiketlerine yonelik
tilketici giivensizligi gibi faktorlere karsi hassasiyetini slirdiirmektedir (Mert, 2024; Polat, 2025). Bu
nedenle diizenleyici ve piyasa yanitlari, sektoriin dayanikliligini belirleyen temel unsurlar arasinda yer
almaktadir.

1.1. Kuramsal Cerceve

Yumurta giivenligi ve kalite yonetimi, gida glivenligi risk analizi, izlenebilirlik sistemleri ve diizenleyici
kontrol mekanizmalar1 ¢ercevesinde degerlendirilmektedir. Gida giivenligi yaklagimi, ozellikle
Salmonella Enteritidis gibi zoonotik patojenlerin kontroliine odaklanmakta olup, bu kapsamda iiretim
zinciri boyunca biyogiivenlik, hijyen uygulamalar ve izlenebilirlik sistemleri kritik rol oynamaktadir
(FAO/WHO, 2002). izlenebilirlik, gida iiriinlerinin iiretimden tiiketime kadar tiim asamalarmin takip
edilmesini saglayarak, olas1 risklerin hizli sekilde tespit edilmesine ve kontrol altina alinmasina olanak
tanimaktadir. Avrupa Birligi, bu konuda en gelismis mevzuat sistemlerinden birine sahip olup, {iretim
sistemi etiketlemesi ve hayvan refahi kriterlerini de gida giivenligi yaklagimina entegre etmektedir.
Amerika Birlesik Devletleri ise daha c¢ok risk temelli kontrol sistemleri ve Salmonella Onleme
programlar1 tizerine odaklanmaktadir. Tiirkiye’de ise yumurta gilivenligi sistemi, biiyiik 6l¢iide Avrupa
Birligi mevzuati ile uyumlu sekilde gelistirilmis olup, ulusal ve uluslararas: ticaret gereklilikleri
dogrultusunda stirekli giincellenmektedir.

2. YONTEM

Bu calisma, literatiir taramasina dayali tanimlayici ve karsilastirmali bir arastirma niteligindedir.
Calismada, kiiresel ve Tiirkiye yumurta iiretimine iligkin veriler Food and Agriculture Organization
(FAO) ve Tiirkiye Istatistik Kurumu (TUIK) raporlarindan elde edilmistir. Tiirkiye yumurta sektriiniin
yapisal ozellikleri ve ekonomik faktorleri ile ilgili veriler, ulusal ve uluslararasi bilimsel yayimnlar ve
sektor raporlar1 kullanilarak degerlendirilmistir. Ayrica Tiirkiye, Avrupa Birligi ve Amerika Birlesik
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Devletleri’ne ait yumurta mevzuatlar1 incelenmis ve smiflandirma, izlenebilirlik ve gida giivenligi
acisindan karsilagtirilmistir. Elde edilen veriler, sektdriin mevcut durumu ve diizenleyici yapisi
acisindan biitiinciil olarak analiz edilmistir.

3. BULGULAR
3.1. Kiiresel yamurta sektorii ve Salmonella Enteritidis riski

FAO verileri, kiiresel tavuk yumurtasi tiretiminin 2000°li yillarin bagindan bu yana istikrarl bir sekilde
arttigii ve 2023 yilinda yaklagik 91 milyon tona ulastigini géstermektedir. Tavuk yumurtalari toplam
yumurta iiretiminin biiyiik gogunlugunu olusturmakta olup, biiyiime esas olarak Cin, Hindistan ve ABD
gibi 6nde gelen iireticilerin bulundugu Asya kaynaklidir (FAO, 2025).

FAO ve World Health Organization tarafindan yapilan risk degerlendirmeleri, Salmonella Enteritidis’in
yumurtalar1 hem i¢ hem de dig yiizeyden kontamine edebildigini ve enfeksiyonun ciftlik diizeyinde
baglayarak depolama, dagitim ve hazirlama sirasinda yetersiz sicaklik kontrolii ve hijyen kosullari
nedeniyle yayilabildigini gostermistir (FAO/WHO, 2002).

Kuzey Amerika ve Avrupa’da yiiriitiillen ¢aligmalar, entegre kontrol programlarinin uygulanmasinin
ardindan Salmonella Enteritidis salginlarinda 6nemli azalmalar oldugunu, ancak kalti riskin tamamen
ortadan kalkmadigini ortaya koymustur (Howard ve ark., 2012; FDA, 2010).

3.2. Tiirkiye’de yumurta sektorii

19962024 doénemini kapsayan analizler, Tiirkiye’de yumurtaci tavuk sayis1 ve yumurta iiretiminde
onemli bir biiylime oldugunu gostermektedir. Bu biiylime, barmak sistemleri, genetik ve yonetim
uygulamalarma yapilan yatirmlarla desteklenmistir (Mert, 2024). Uretim 2023 yilinda 20,6 milyar
adede ulagarak Tirkiye nin énemli bir liretici konumunu pekistirmistir (Mert, 2024).

Bununla birlikte ampirik ¢aligmalar, yem fiyatlari, doviz kurlar1 ve makroekonomik faktdrlerin hem
iiretici hem de tiiketici yumurta fiyatlar iizerinde giiclii bir etkiye sahip oldugunu gostermektedir (Mert,
2024; Polat, 2025). Ozellikle yem fiyatlarindaki dalgalanma, kar marjlar1 {izerinde bask1 olusturmakta
ve tedarik zincirinde istikrarsizliga neden olabilmektedir (Polat, 2025).

Literatlirde 6zetlenen ihracat verileri, Tiirkiye’'nin yumurta ihracatinin agirlikli olarak Orta Dogu ve
Kuzey Afrika’daki smirli sayida iilkeye yogunlastifini gostermektedir. Bu durum sektérii bu
pazarlardaki siyasi ve ekonomik degisimlere karsi hassas hale getirmektedir (Mert, 2024). Bu
yogunlasma ayni1 zamanda ihracat pazarlarinin gesitlendirilmesi ve katma degerli yumurta iiriinlerinin
gelistirilmesinin 6nemini vurgulamaktadir.

3.3. Tiirkiye’de diizenleyici cerceve

Tirk Gida Kodeksi Yumurta Tebligi (Teblig No: 2014/55), Tirkiye’de yumurta iiretimi ve
pazarlanmasma iliskin yasal c¢erceveyi tanimlamaktadir. Teblig, tanimlar, kalite smiflari,
derecelendirme, paketleme, etiketleme, isaretleme ve depolama gerekliliklerini belirlemektedir.

A smifi yumurtalar, dogrudan insan tiikketimi i¢in uygun ve siki kalite kriterlerini karsilayan yumurtalar
olarak tanimlanirken; B smifi yumurtalar bu kriterleri karsilamayan ve yalnizca yumurta iiriinleri
sanayinde kullanilabilen yumurtalardir.

Teblig ve degisiklikleri, yumurtalarin {iretici ve siirii tanimlama kodu ile {iretim sistemi kodunu igerecek
sekilde damgalanmasini zorunlu kilmaktadir:

0: organik
1: serbest gezen
2: kiimes
3: kafes

A smifi yumurtalar i¢in yumurtlama tarihinden itibaren maksimum 28 giinliik son tiiketim tarihi
belirlenmigtir.

40



CONFERENCE BOOK

Tiirkiye ayrica AB direktifleri ile uyumlu Ulusal Salmonella Kontrol Programi uygulamaktadir.

3.4. Avrupa Birligi pazarlama standartlari

AB’de yumurta pazarlama standartlar1 sunlar1 icermektedir:

. A ve B smifi ayrimi
. Agirhik siniflari (XL, L, M, S)
. Zorunlu iiretim sistemi kodlar1

* Etiketleme ve izlenebilirlik kurallar1
2023 yilinda yeni diizenleme ile izlenebilirlik daha da gii¢clendirilmistir.
AB sistemi 6zellikle su konulara giiclii vurgu yapmaktadir:

. Hayvan refah1
. Seffaflik
» Izlenebilirlik

3.5. ABD Yumurta Giivenligi Kural
ABD’de temel diizenleme, Food and Drug Administration tarafindan uygulanan Egg Safety Rule’dur.

Bu kural iireticilere sunlari zorunlu kilar:

. Salmonella onleme plan1
. Biyogiivenlik
. Hasere kontrolii
. Cevresel testler
. Yumurta testleri
* Sogutma

Ayrica United States Department of Agriculture kalite siniflandirmasi yapmaktadir:
AA

A

B

4. SONUC, TARTISMA VE ONERILER

Bu c¢alisma, Tiirkiye ve kiiresel yumurta sektoriinii liretim diizeyi, sektorel zorluklar ve mevzuat
cergevesi acgisindan karsilagtirmali olarak degerlendirmistir. Kiiresel 6lgekte yumurta iiretiminin son
yillarda 6nemli Ol¢iide arttig1 ve bu artigin biiyiik 6lciide Asya kaynakli oldugu goriilmektedir. Tiirkiye
ise yliksek iiretim kapasitesi ile hem i¢ pazar1 karsilayan hem de ihracat yapan 6nemli iilkeler arasinda
yer almaktadir. Bununla birlikte sektoriin, 6zellikle ithal yem hammaddelerine bagimlilik, tiretim
maliyetlerindeki artis, kus gribi salginlar1 ve ihracat pazarlariin siirli olmasi gibi yapisal risklere karsi
hassas oldugu anlasilmaktadir. Mevzuat acisindan degerlendirildiginde, Tiirkiye’de uygulanan Tiirk
Gida Kodeksi Yumurta Tebligi’nin, Avrupa Birligi diizenlemeleri ile biiyiik dl¢lide uyumlu oldugu ve
siiflandirma, etiketleme ve izlenebilirlik agisindan kapsamli hiikiimler igerdigi goriilmektedir. Avrupa
Birligi mevzuatinin &zellikle hayvan refahi1 ve iretim sistemi seffafligi konularinda daha ayrintili
diizenlemeler icerdigi, Amerika Birlesik Devletleri’nde ise diizenleyici yaklasimin agirlikli olarak
Salmonella Enteritidis kontrolii ve mikrobiyolojik giivenligin saglanmasina odaklandig1 belirlenmistir.
Tiirkiye’nin mevcut diizenleyici yapisinin her iki sistemin 6zelliklerini kismen yansitan bir yapiya sahip
oldugu sdylenebilir. Sonug olarak, Tiirkiye nin yumurta sektoriinde giiclii bir iiretim kapasitesine sahip
oldugu ancak sektorel siirdiiriilebilirligin saglanmasi i¢in yem hammaddesi bagimliliginin azaltilmasi,
ihracat pazarlarmin ¢esitlendirilmesi ve Ttretim sistemi etiketlemelerine yonelik denetimlerin
giiclendirilmesi gerektigi degerlendirilmektedir. Ayrica, Avrupa Birligi ve Amerika Birlesik Devletleri
uygulamalari ile uyumlu izlenebilirlik ve kontrol sistemlerinin gelistirilmesi, hem tiiketici gliveninin
artirilmast hem de uluslararasi rekabet giiciiniin desteklenmesi agisindan 6nemli olacaktir
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