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INVESTIGATION OF TOXOPLASMA GONDII AND NEOSPORA CANINUM IN
ABORTED FETUSES OF SHEEP AND GOAT IN CENTRAL ANATOLIA REGION

IC ANADOLU BOLGESINDEKI KOYUN VE KECIi ABORTE FOTUSLERINDE
TOXOPLASMA GONDII VE NEOSPORA CANINUM’UN ARASTIRILMASI

Cem TOPCU !, Sami GOKPINAR 2

Dr., Veteriner Kontrol Merkez Arastirma Enstitiisii Miidiirliigii, Veteriner Parazitoloji,
0000-0001-8868-1805
2Prof. Dr., Kirikkale Universitesi Veteriner Fakiiltesi, Parazitoloji Ana Bilim Dal,
0000-0001-7071-869X

Ozet

Bu c¢alismada, i¢ Anadolu Bolgesi'ndeki farkli illerde yetistirilen koyun ve kegilerden elde
edilen aborte fotiislerde 7oxoplasma gondii ve Neospora caninum varligr molekiiler
yontemlerle arastirilmistir. Her iki etken de Apicomplexa anacinda yer alan zorunlu hiicre igi
coccidian protozoonlardir ve ruminantlarda abort ya da konjenital enfeksiyonlara yol agarak
onemli ekonomik kayiplara neden olabilmektedir. Arastirma kapsaminda, bahsedilen bdlgenin
yedi farkli ilinden temin edilen 45’1 koyun, 5’1 keci olmak tlizere 50 aborte fotiise ait beyin, kalp,
karaciger, akciger ve bobrek dokularindan ayri ayr1 250 genomik DNA ekstraksiyonu yapilmis
ve PCR analizleri gerceklestirilmistir. Yapilan analizler sonucunda, 21 fotiise ait 39 dokuda
(%15,6) T. gondii DNA’s1 Nested PCR yontemiyle; 7 fotiise ait 11 dokuda (%4,4) ise N.
caninum DNA’s1 konvansiyonel PCR yontemiyle tespit edilmistir. Toxoplasma gondii pozitiflik
orani koyunlarda %44,44 (20/45), kecilerde %20 (1/5); N. caninum orani ise koyunlarda
%11,11 (5/45), kegilerde %40 (2/5) olarak belirlenmistir. Iki koyun fotiisiinde her iki parazitin
de varlig1 saptanmig; bu fotiislerden birinin beyin dokusunda digerinin ise kalp dokusunda
etkenler tespit edilmistir. Pozitif 6rneklerden bazilari iizerinde hizmet alimiyla sekans analizi
yaptirilmis ve sonuglar BLAST veritabani ile dogrulanmistir. Sonug olarak, daha once I¢
Anadolu Bolgesi’nin bazi illerini kapsayan molekiiler caligmalar yapilmis olsa da, bu kapsamda
T. gondii ve N. caninum etkenlerinin varlig1 bolgede ilk kez molekiiler diizeyde ortaya
konmustur. Bulgular, bu parazitlerin bdlgede hayvancilik agisindan dikkate deger ekonomik
kayiplara neden olabilecegini gostermektedir. Daha genis 6rneklemle ve tiim illeri kapsayacak
sekilde yapilacak ileri arastirmalarin, bu enfeksiyonlarin kontroliinde ve 6nlenmesinde yol
gosterici olacagi diisiiniilmektedir.

Anahtar kelimeler: Aborte fotiis, keci, koyun, Neospora caninum, PCR, Toxoplasma gondii.

*Bu ¢alisma birinci yazarin doktora tezinden 6zetlenmistir.

** Bu ¢aliyma Kirikkale Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi
tarafindan desteklenmistir. Proje numarasi1 2022/027.
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Abstract

In this study, the presence of Toxoplasma gondii and Neospora caninum was investigated using
molecular methods in aborted fetuses obtained from sheep and goats raised in various provinces
of the Central Anatolia Region. Both pathogens are obligate intracellular coccidian protozoa
belonging to the phylum Apicomplexa and can cause abortions or congenital infections in
ruminants, leading to significant economic losses. As part of the study, a total of 250 genomic
DNA was extracted separately from the brain, heart, liver, lung, and kidney tissues of a total of
50 aborted fetuses - 45 from sheep and 5 from goats - collected from seven different provinces
in the region and PCR analyses were performed. As a result of the analyses, 7. gondii DNA was
detected in 39 tissues (15.6%) from 21 fetuses using the Nested PCR method, while N. caninum
DNA was identified in 11 tissues (4.4%) from 7 fetuses using the conventional PCR method.
Toxoplasma gondii positivity rate was determined as 44.44% (20/45) in sheep and 20% (1/5) in
goats, while N. caninum rate was determined as 11.11% (5/45) in sheep and 40% (2/5) in goats.
Both pathogens were identified in two sheep fetuses; in one case, the parasite was found in
brain tissue, and in the other, in heart tissue. Some of the positive samples were sequenced
through service procurement, and the results were confirmed with the BLAST database. In
conclusion, although molecular studies have previously been conducted in some provinces of
the Central Anatolia Region, the presence of Toxoplasma gondii and Neospora caninum has
been demonstrated at the molecular level for the first time in this scope across the region. The
findings indicate that these parasites may cause considerable economic losses in livestock
farming in the region. It is believed that future studies with larger sample sizes and covering all
provinces will provide valuable guidance in the control and prevention of these infections.

Keywords: Aborted fetus, goat, sheep, Neospora caninum, PCR, Toxoplasma gondii.

*This work was summarized from the first author's doctoral thesis.

**This work was supported by Scientific Research Projects Coordination Unit of Kirikkale
University, project number 2022/027.
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PROGNOSTIC IMPORTANCE OF OXIDATIVE STRESS AND BLOOD GAS
PARAMETERS IN CALVES WITH PNEUMONIA

Emre SAYAR!"

L* Department of Internal Medicine, Faculty of Veterinary Medicine, Yozgat Bozok
University, 66100, Yozgat, Tiirkiye;

* Corresponding Author: Emre SAYAR

Pneumonia in neonatal and young calves is one of the most important respiratory diseases that
increase morbidity and mortality rates. The clinical course of the disease is closely related to
the virulence of the pathogen, the immune status of the animal, and environmental factors. In
recent years, it has been emphasized that clinical findings alone are not sufficient to evaluate
the prognosis of pneumonia cases, and that laboratory-based biomarkers provide significant
contributions. In this context, blood gas analysis allows for the objective assessment of
respiratory functions and is typically characterized by hypoxemia (decreased pO: and Sa0:),
respiratory alkalosis, or in advanced cases, respiratory/metabolic acidosis (changes in pH,
pCO:, and HCOs"). Regarding oxidative stress parameters, increases in malondialdehyde
(MDA) and total oxidant levels are observed, while decreases occur in superoxide dismutase
(SOD), glutathione peroxidase (GPx), and total antioxidant capacity. In this study, the
relationship between blood gas and oxidative stress parameters with the clinical course and
prognosis in calves diagnosed with pneumonia is discussed, and current findings reported in
the literature are summarized. The combined evaluation of these parameters may contribute to
the early identification of high-risk cases and the optimization of treatment strategies.

Keywords: Calf, pneumonia, blood gas, oxidative stress, prognosis
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Serum Paraoxonase-1 Activity According to California Mastitis Test Score in Cows with
Subclinical Mastitis

Subklinik Mastitisli Ineklerde California Mastitis Test Skoruna Gore Serum
Paraoksanaz-1 AKktivitesi

Serpil AYGORMEZ!, Mushap KURU?, Mustafa MAKAV?,

Asst. Prof. Dr., Department of Veterinary Biochemistry, Faculty of Veterinary, Kafkas
University, Kars, Turkey,
ORCID: 0000-0002-5675-5096
2Prof. Dr., Department of Obstetrics and Gynecology, Faculty of Veterinary Medicine,
Kafkas University, Kars, Turkey,
ORCID: 0000-0003-4409-251X
3Assoc. Prof. Dr., Department of Physiology, Faculty of Veterinary Medicine, Kafkas
University, Kars, Turkey,
ORCID: 0000-0003-1879-8180

Ozet

Bu caligmada memede ve siitte herhangi bir belirti gdstermeyen mastitisin tiirii olan subklinik mastitisin (SM),
Kaliforniya Mastitis Testi (CMT) ile belirlenerek ineklerden aliman kan orneklerinden biyokimyasal olarak
malondialdehit (MDA), glutatyon (GSH) diizeyleri ile paraoksanaz-1 aktivitesinin analiz edilmesi amaglanmstir.
Bu amagla bu ¢alismada 40 adet Isvigre Esmeri inek kullanilmistir ve dort gruba ayrilmistir. Kontrol (n=10), CMT
ile negatif sonug veren ineklerden secildi. SM gruplar siiriiniin rutin kontrolii sirasinda CMT ile pozitif oldugu
tespit edilen ve siniflandirma CMT kriterlerine uygun olacak sekilde yapildi ve SM+1 (n=10), SM+2 (n=10),
SM+3 (n=10) olarak ayrildi. Bu ineklerden alinan kan 6rneklerinden serum MDA, GSH diizeyleri ve paraoksanaz-
1 aktivitesi belirlendi. MDA kontrol grubu ile SM+2 ile SM+3 gruplar arasinda istatistiksel olarak anlamli bir fark
oldugu (p<0.05), SM+1 grubu ile bir fark olmadig: tespit edildi (p>0.05). SM+1, SM+2 ve SM+3 gruplar1 arasinda
ise anlaml bir fark olmadigi1 bulundu (p>0.05). GSH diizeyinde SM+1, SM+2 ve SM+3 gruplar1 arasinda anlamli
bir fark olmadig1 bulundu (p>0.05). Fakat kontrol ve SM+1, SM+2 ve SM+3 gruplar: arasinda istatistiksel olarak
anlamli bir fark oldugu tespit edildi (p<0.05). Paraoksanaz-1 aktivitesinde kontrol ve SM+1, SM+2 ve SM+3
gruplan arasinda istatistiksel olarak anlamli bir fark olmadigi bulundu (p>0.05). Sonug olarak, ineklerde SM
hastaliginda oksidatif stres statii degisiminin degerlendirilmesi hastaligin teshisi i¢in faydali biyobelirtegler olabilir
ve daha ytiksek sayida ornek kullanilarak ¢aligmalar detaylandirilabilir.

Anahtar kelimeler: Kaliforniya Mastitis Testi, Subklinik Mastitis, Oksidatif Statii, Paraoksanaz-1, Inek

Abstract

This study aimed to determine subclinical mastitis (SM), a type of mastitis that does not show any symptoms in
the udder or milk, using the California Mastitis Test (CMT). Blood samples taken from cows were biochemically
analyzed for malondialdehyde (MDA), glutathione (GSH), and paraoxonase-1 activity. For this purpose, 40 Brown
Swiss cows were used in this study and divided into four groups. Controls (n=10) were selected from cows with
negative CMT results. SM groups were classified according to CMT criteria and identified as positive by CMT
during routine herd inspections. SM was further classified as SM+1 (n=10), SM+2 (n=10), and SM+3 (n=10).
Serum MDA, GSH, and paraoxonase-1 activity were determined from blood samples taken from these cows. A
statistically significant difference was found between the MDA control group and the SM+2 and SM+3 groups
(p<0.05), while no difference was found with the SM+1 group (p>0.05). No significant difference was found
between the SM+1, SM+2 and SM+3 groups (p>0.05). No significant difference was found in GSH levels between
the SM+1, SM+2 and SM+3 groups (p>0.05). However, a statistically significant difference was found between
the control and SM+1, SM+2 and SM+3 groups (p<0.05). No statistically significant difference was found in
paraoxonase-1 activity between the control and SM+1, SM+2 and SM+3 groups (p>0.05). In conclusion,
evaluation of changes in oxidative stress status in SM disease in cows may be useful biomarkers for the diagnosis
of the disease, and studies can be detailed using larger sample sizes.

Keywords: California Mastitis Test, Subclinical Mastitis, Oxidative Status, Paraoxonase-1, Cow
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1. INTRODUCTION

Mastitis, caused by various bacterial species, manifests as local or systemic clinical symptoms
(Hussein et al., 2018; McDougall et al., 2022). There are two types: clinical and subclinical
mastitis (SM). While clinical mastitis is treatable, SM is almost impossible to treat and can be
a source of infection for other animals (McDougall et al., 2022). SM, which infects 20-30% of
dairy cows, has been reported to be one of the most common infections worldwide (Pakrashi et
al., 2023). SM does not exhibit visible symptoms such as redness and bloating, but it is
associated with increased somatic cell counts in milk (Khasanah et al., 2021; Zeweld and
Tarekegn 2025). Increased somatic cell counts cause significant decreases in milk quality and
yield, leading to economic losses (Zeweld and Tarekegn 2025). Furthermore, decreases in milk
quality and yield in SM have negative effects on reproductive performance (Hussein et al.,
2018). This disease is observed in early lactation and older cows. The risk generally varies
depending on the number of births (Pakrashi et al., 2023). This disease has become more
prevalent in recent years (Hiitio et al., 2017). Although somatic cell count is one of the
laboratory tests for SM, the California Mastitis Test (CMT) is a sensitive, convenient, and
reliable method (Wang et al., 2024). CMT, used for its ease of use and cost, is a validated
method for determining somatic cell counts (Saleem et al., 2021). Reactive oxygen species
(ROS), which oxidize macromolecules such as proteins and lipids, cause oxidative damage. In
inflammation, phagocytes produce ROS to kill bacteria. The ROS produced disrupt the
antioxidant balance, leading to a deterioration of the cow's immune system. The oxidative stress
resulting from these events triggers inflammation in the mammary tissue by causing activated
neutrophils to adhere to mammary endothelial cells (Turk et al., 2012). For these reasons,

monitoring udder health through biochemical changes is beneficial (Kuru et al., 2018; Saleem
et al., 2021).

Studies investigating the relationship between serum biochemical parameters in SM are limited.
Therefore, our current study aimed to biochemically determine serum paraoxonase-1 activity
and some oxidative status markers in SM cows determined according to the CMT test score.

2. MATERIALS and METHODS

2.1. Ethical approval and farm permit

Before commencing the study, approval was obtained from the Kafkas University Animal
Experiments Local Ethics Committee (KAU-HADYEK) with the approval of KAU-
HADYEK/2025-170 and from the Kafkas University Prof. Dr. Ali Riza AKSOY Education,
Research, and Application Farm with the session number 2024/2025-15 and decision number
24,

2.2. Animals

The study material consisted of Brown Swiss cows from the Kafkas University Prof. Dr. Ali
Riza Aksoy Training, Research, and Application Farm. A total of 40 Brown Swiss cows, aged
3-5 years, with at least one calving, a daily milk yield of 10-15 liters, and a body condition
score of 2.75-3.25, were used in the study.

2.3. Study Groups

A total of four groups were formed in the study. Controls (n=10) were selected from cows with
no clinical signs in the udder or milk and negative CMT results. SM groups were composed of
cows that were found to be CMT positive during routine herd inspection and that, despite the
presence of infectious agents in the udder tissue, showed no visible abnormalities in the udder
or milk. Classification was performed according to the CMT score according to the method
described by Schalm and Noorlander (1957) and were divided into SM+1 (n=10), SM+2
(n=10), and SM+3 (n=10).
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Table 1: Correlation between CMT score and somatic cell count

CMT Score Somatic Cell Range
0 0 to 200.000
1 200.000 to 400.000
2 400.000 to 1.200.000
3 Over 5.000.000

2.4. Biochemical Analyses

Blood was collected from the cows in the groups into 8.5 mL empty vacuum gel tubes via the
coccygeal vein. Blood samples were centrifuged at 3000 rpm for 10 minutes, and then the serum
samples were stored at -20°C until analyzed.

Serum malondialdehyde (MDA) analysis was performed using the method of Yoshioka et al.,
(1979). Glutathione (GSH) analysis was performed spectrophotometrically at 412 nm according
to the method of Beutler et al., (1963). Paraoxonase-1 activity was determined colorimetrically
using the Rel Assay Diagnostics® (Gaziantep, Tiirkiye) kit.

2.5. Statistical Analyses

The conformity of all parameters to normal distribution was assessed using the Shapiro-Wilk
test. Because MDA values were normally distributed between groups, comparisons were
performed using one-way analysis of variance, and post hoc analysis was performed between
groups where significant differences were detected using the Tukey HSD test. Because GSH
and PON levels were not normally distributed, the Kruskal-Wallis test was used for intergroup
comparisons; pairwise group comparisons were evaluated using the Mann-Whitney U test. Data
are presented as mean + standard error of the mean (SEM). Statistical significance was accepted
as p<0.05. All analyses were performed using SPSS software (IBM SPSS Statistics for
Windows, Version 26.0; IBM Corp., NY, USA).

3. RESULTS

3.1. Serum MDA level

The MDA levels of control and SM cows were analyzed based on the CMT score, and the
results are shown in Figure 1. Based on the data obtained, a statistically significant difference
was found between the control and SM+2 groups (p<0.05) and between the control and SM+3
groups (p<0.05), while there was no difference between the control and SM+1 group (p>0.05).



ASES IV. INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY CONGRESS
September 19-21, 2025, ANKARA, TURKIYE

CONFERENCE BOOK
MDA
1,22 . :
1,20 + I
ab
1,18 + I l
1,16 1 l
]
= b
= 1,14 1 I
£
£
1,12 o l
1,10 +
1,08 +
i Control SM+1 SM+2 SM+3
1,13 1,17 1,19 1,20

Figure 1: Serum MDA level according to CMT score. Values for each group are given as mean + standard error (SEM). **: Different letters
in the columns indicate statistical difference (p<0.05). CMT: California Mastitis Test, MDA: Malondialdehyde.

3.2. Serum GSH level

According to the CMT score, a statistically significant difference in GSH levels was found
between the control and SM+1 groups (p<0.05), between the control and SM+2 groups
(p<0.05), and between the control and SM+3 groups (p<0.05) (Figure 2).
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Figure 2: Serum GSH level according to CMT score. Values for each group are given as mean + standard error (SEM). *®: Different letters in
the columns indicate statistical difference (p<0.05). CMT: California Mastitis Test, GSH: Glutathione.
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3.3. Serum paraoxonase-1 activity

According to the CMT score, there was no statistically significant difference in serum
paraoxonase-1 activity between the control and SM+1, SM+2, and SM+3 groups (p>0.05)
(Figure 3).
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Figure 3: Serum paraoxonase-1 activity according to CMT criteria (p>0.05). Values for each group are given as mean =+ standard error (SEM).
CMT: California Mastitis Test

4. CONCLUSION

In conclusion, it was determined that oxidant and antioxidant status in the blood serum of cows
with SM was statistically affected. Therefore, assessing MDA and GSH levels in cows with SM
may be useful in understanding the mechanisms involved in the disease, and studies can be
detailed using larger sample sizes.
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INVESTIGATION OF SARCOCYSTIS SPP IN BEEF PRODUCTS OFFERED FOR
SALE IN ANKARA AND KIRIKKALE

ANKARA VE KIRIKKALE’DE SATISA SUNULAN SIGIR ET URUNLERINDE
SARCOCYSTIS TURLERININ ARASTIRILMASI

Niran Nur OLMEZ!, Prof. Dr. Sami GOKPINAR?

Veteriner Hekim, Kirikkale Universitesi Saghk Bilimleri Enstitiisii, Veterinerlik
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Ozet

Bu ¢aligmada Ankara ve Kirikkale illerinde satisa sunulan si8ir eti, kasap kofte ve sucuklarda
Sarcocystis mikrokistlerinin percoll gradient santrifiij teknigi kullanilarak incelenmesi ve
mikrokist tespit edilen 6rneklerde Sarcocystis cruzi, S. hominis-benzeri ve S. hirsuta tiirlerinin
yayginligimin multiplex PCR yontemi kullanilarak belirlenmesi amaglanmistir. Ankara ve
Kirikkale’de sigir eti satis1 yapan kasap diikkanlar1 ve marketlerden toplam 300 olmak {izere,
s1g1r eti, kasap kofte ve sucuk 6rneklerinden 100 er adet adet alinmis ve soguk zincir kurallarina
uyularak laboratuvara ulastirilmigtir. Her bir 6rnekten 5’er gram tartilarak plastik steril kaplara
alinmis ve iizerine 20 ml steril Phosphate buffer saline (PBS) eklenmistir. Bir homojenizator
yardimiyla homojen hale getirilen 6rnekler percoll gradient santrifiij teknigine tabii tutulmustur.
Istk mikroskobu altinda her bir numuneden on lamel sahasi incelenmistir. Incelenen 300
numunenin %71,7 sinde en az bir Sarcocystis mikrokisti gorilmiistiir. Sarcocystis mikrokistleri
sigir eti, kasap kofte ve sucuk orneklerinde sirasiyla %63, %70,8 ve %63 olarak saptanmustir.
Igerisinde Sarcocystis mikrokisti goriilen orneklerin homojenatlarindan DNA izolasyonu
yapilarak, multiplex PCR’a tabii tutulmustur. Multiplex PCR sonucunda, sigir etlerinde
sirastyla %98,41 S. cruzi ve %80,25 S. hominis benzeri tir tespit edilmistir. Kasap kofte
orneklerinde bu oranlar sirasiyla %100 ve %70,78, sucuk drneklerinde ise yine sirasiyla %98,41
ve %>55,56 olarak belirlenmistir. incelenen numunelerin hicbirinde S. hirsuta tiiriine ait DNA
tespit edilmemistir. Sonug¢ olarak incelenen sigir eti, kasap kofte ve sucuk orneklerinde en
yaygin tespit edilen tiir olarak S. cruzi olmus, bunu S. hominis benzeri tiir takip etmistir. Bu
calisma ile Ankara ve Kirikkale illerinde perakende olarak satisa sunulan sigir et ve et
iirinlerinde bulunan Sarcocystis tiirleri molekiiler olarak ilk defa tespit edilmistir.

Anahtar kelimeler: Multiplex PCR, Percoll gradient, Sarcocystis, sigir et iirlinleri.

*Bu caligma birinci yazarin yiiksek lisans tezinde 6zetlenmistir.

**% Bu calisma Kirikkale Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi
tarafindan desteklenmistir. Proje numarasi 2023/014.
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Abstract

In this study, the examination of Sarcocystis microcysts in beef, butcher's meatballs, and
sausages sold in Ankara and Kirikkale provinces was aimed at using the percoll gradient
centrifugation technique, and determining the prevalence of Sarcocystis cruzi, S. hominis-like,
and S. hirsuta species in samples where microcysts were detected using the multiplex PCR
method. A total of 300 samples of beef, butcher's meatballs, and sausages were collected from
butcher shops and markets selling beef in Ankara and Kirikkale, with 100 samples each, and
transported to the laboratory in compliance with cold chain rules. 5 grams of each sample was
weighed and placed in sterile plastic containers, to which 20 ml of sterile Phosphate Buffer
Saline (PBS) was added. The samples were homogenized with the help of a homogenizer and
subjected to the percoll gradient centrifugation technique. Ten coverslip fields from each sample
were examined under a light microscope. At least one Sarcocystis microcyst was observed in
71.7% of the 300 samples examined. Sarcocystis microcysts were detected in beef, butcher's
meatballs, and sausage samples at rates of 63%, 70.8%, and 63%, respectively. DNA isolation
was performed from the homogenates of samples containing Sarcocystis microcysts, and they
were subjected to multiplex PCR. As a result of multiplex PCR, S. cruzi was detected at a rate
of 98.41% and S. hominis-like species at 80.25% in beef, respectively. In butcher's meatball
samples, these rates were 100% and 70.78%, respectively, while in sausage samples, they were
again 98.41% and 55.56%, respectively. DNA belonging to the S. hirsuta species was not
detected in any of the examined samples. As a result, the most commonly detected species in
the examined beef, butcher's meatballs, and sausage samples was S. cruzi, followed by S.
hominis-like. In this study has molecularly identified Sarcocystis species for the first time in
beef and meat products sold at retail in the provinces of Ankara and Kirikkale.

Keywords: Beef products, multiplex PCR, percoll gradient, Sarcocystis.

*This work was summarized from the first author's master's thesis.

**This work was supported by Scientific Research Projects Coordination Unit of Kirikkale
University, project number 2023/014.
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GUIDE DOGS: THEIR ROLE IN HUMAN LIFE AND THE VETERINARY
PERSPECTIVE

REHBER KOPEKLER: INSAN HAYATINDAKI YERI VE VETERINERLIK
PERSPEKTIFi

Seda CAVUS ALAN!, Caner YILMAZ?

'Dr. Ogretim Uyesi, Kafkas Universitesi, Veteriner Hekimligi Tarihi ve Deontoloji AD,
ORCID: 0000-0002-4989-4813

2Lisans Ogrencisi, Kafkas Universitesi, Veteriner FakiiltesiNORCID: 0009-0005-9035-
4922

Ozet

Rehber kopekler, engelli bireylerin bagimsizliklarin1 artirmak ve giinliik yasamlarini
kolaylastirmak amaciyla dzel olarak egitilen hizmet hayvanlaridir. Ozellikle gérme engellilerin
giivenli bir sekilde hareket etmelerini saglayan bu kopekler, bireylerin sosyal yasama
katiliminda kritik bir rol iistlenmektedir. Bunun yani1 sira isitme kaybi yasayan bireylere sesli
uyarilart iletmekte, psikiyatrik rahatsizliklarda kaygiyr azaltmakta ve otizm spektrum
bozuklugu olan bireylerin sosyal uyumunu gii¢lendirmektedir. Bu ¢ok yonlii islevleri sayesinde
rehber kopekler, yalnizca bireysel fayda saglamakla kalmaz; ayni zamanda toplumsal
farkindaligin artmasina ve engellilige yonelik 6nyargilarin azalmasina katkida bulunur.

Tarihsel olarak rehber kdpeklere iliskin ilk kayitlar 16. yiizyila kadar uzanmaktadir. Modern
anlamda rehber kopek egitimi ise I. Diinya Savasi’nda gorme yetisini kaybeden askerlerin
topluma yeniden kazandirilmasi amaciyla Almanya’da baslatilmistir. 1929 yilinda ABD’de
kurulan ‘The Seeing Eye’ okulu, bu alandaki en 6nemli kurumsal adim olmustur. Giiniimiizde
rehber kopekler, uluslararasi standartlar ¢ercevesinde 6zel egitim programlarindan gegmekte ve
engelli bireylerle 0miir boyu siirecek bir bag kurmaktadir. Salty ve Roselle adli rehber
kopeklerin 11 Eyliil saldirilarinda sahiplerini giivenle kurtarmasi gibi drnekler, bu hayvanlarin
olaganiistii sadakatini ve kriz anlarinda gosterdikleri yiiksek performansi ortaya koymaktadir.

Rehber kopeklerin saglikli, etkin ve hayvan refahi ilkelerine uygun sekilde gorev yapabilmeleri
icin veteriner hekimlik meslegi kritik bir rol iistlenmektedir. Diizenli saglik kontrolleri, asilama
programlari, parazit tedavileri, géz ve eklem sagliginin korunmasi bu siirecin ayrilmaz
parcalaridir. Ayrica dogru beslenme plani, davranigsal degerlendirmeler ve stres yOnetimi
rehber kdpeklerin gorev siirelerini uzatarak performanslarini artirmaktadir. Tiirkiye’de 2014
yilinda kurulan Rehber Kopekler Dernegi, bu alanda dncii bir sivil toplum kurulusu olarak 6ne
cikmaktadir. Dernek, goniillii aileler ve veteriner hekimlerin is birligi ile gérme engelli bireylere
iicretsiz rehber kopek destegi sunmakta ve ayni1 zamanda farkindalik ¢aligmalariyla toplumsal
doniisiime katkida bulunmaktadir.

Sonu¢ olarak rehber kopekler, engelli bireylerin yasam kalitesini artiran, toplumsal
kapsayiciligi gliglendiren ve veterinerlik bilimini de i¢ine alan ¢ok yonlii bir uygulama alanidir.

Anahtar Kelimeler: Hayvan Refahi, Insan-Hayvan iliskisi, Rehber Kopek, Veteriner hekimlik
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Abstract

Guide dogs are service animals specially trained to enhance the independence of people with
disabilities and facilitate their daily lives. These dogs play a critical role in enabling visually
impaired individuals to move safely and participate actively in social life. In addition, they alert
people with hearing loss to auditory cues, help reduce anxiety in psychiatric conditions, and
strengthen the social adaptation of individuals with autism spectrum disorder. Through these
multifaceted functions, guide dogs not only provide individual benefits but also contribute to
raising social awareness and reducing prejudices against disability.

Historically, the earliest records of guide dogs date back to the 16th century. Modern training
began during World War I in Germany, with the aim of reintegrating blinded soldiers into
society. The establishment of ‘The Seeing Eye’ School in the United States in 1929 marked one
of the most significant institutional steps in this field. Today, guide dogs undergo specialized
training programs within the framework of international standards and form lifelong bonds with
individuals with disabilities. Examples such as Salty and Roselle, who successfully guided their
owners to safety during the September 11 attacks, highlight the extraordinary loyalty and high
performance of these animals even under crisis conditions.

Veterinary medicine plays a critical role in ensuring that guide dogs can carry out their duties
in a healthy, effective, and animal welfare—compliant manner. Regular health checks,
vaccination programs, parasite treatments, and the monitoring of ocular and joint health are
integral components of this process. Moreover, proper nutritional planning, behavioral
assessments, and stress management extend the working lifespan of guide dogs while
improving their overall performance. In Turkey, the Guide Dogs Association, established in
2014, stands out as a pioneering non-governmental organization in this field. Through
collaboration with volunteer families and veterinarians, the association provides free guide dog
support to visually impaired individuals and contributes to social transformation through
awareness-raising initiatives.

In conclusion, guide dogs represent a multifaceted practice that enhances the quality of life of
people with disabilities, strengthens social inclusion, and encompasses the principles of
veterinary science.

Keywords: Animal Welfare, Guide Dog, Human—Animal Interaction, Veterinary Medicine
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SILENT EPIDEMICS TRANSMITTED BY FOOD AND WATER: HEPATITIS A AND
E

GIDA VE SU iLE BULASAN SESSIiZ EPIDEMILER: HEPATIT A VE E
Selcuk ALAN', Sudenaz GOKCE?

Dr. Ogr. Uyesi, Kafkas Universitesi, Veteriner Fakiiltesi, Gida Hijyeni ve Uretimi
Anabilim Dal, Kars, Tiirkiye ORCID: 0000-0002-4473-7835

2Veteriner Hekim, Gokge Veteriner Klinigi, Corum, Tiirkiye ORCID: 0009-0006-8182-
6155

Gida kaynakl viral hepatitler, 6zellikle Hepatit A (HAV) ve Hepatit E (HEV), diisiik ve orta
gelirli iilkelerde endemik seyir gostermesi ve periyodik epidemilere yol agmasi nedeniyle
kiiresel saglik agisindan 6nemli morbidite ve mortalite nedenleri arasinda yer almaktadir. HAV,
Picornaviridae ailesinde siniflandirilan, zarfsiz ve pozitif polariteli tek zincirli RNA viriisti olup
diisiik infeksiyoz dozuyla fekal-oral yolla kolaylikla bulagsmakta, kontamine igme sular1 ve
kabuklu deniz iiriinlerinde uzun siire hastalik olusturabilme kabiliyetini koruyabilmektedir.
HEV ise Hepeviridae familyasinda yer alan, zoonotik potansiyeli yiiksek, tek zincirli RNA
viriisii olup insanlarda akut hepatitin en sik nedenlerinden biri olarak bildirilmektedir. Literatiir,
HEV’in su kaynakli salginlarin yan1 sira 6zellikle domuz ve geyik etinin ¢i§ veya yetersiz
pisirilmis tiiketimiyle gida zincirine entegre oldugunu ve farkli genotiplerinin hem insanda hem
de hayvanda dolasimda oldugunu ortaya koymaktadir. Klinik spektrum her iki infeksiyonda da
asemptomatik olgulardan fulminan hepatite kadar degiskenlik gdstermekle birlikte; ikter,
anoreksi, gastrointestinal semptomlar ve halsizlik en sik bildirilen bulgular arasinda yer
almaktadir. Spesifik antiviral tedavi segeneklerinin bulunmamasi nedeniyle korunma 6nlemleri
kritik 6nem tasimaktadir. HAV i¢in inaktive ve ateniie asilar ile uzun siireli bagisiklik
saglanabilmekte, HEV i¢in ise yalnizca Cin’de ruhsatlandirilmis bir rekombinant ag1 mevcut
olup kiiresel kullanimi sinirlidir. Bu baglamda, giivenli su ve sanitasyon altyapisinin
saglanmasi, gida giivenligi protokollerinin etkin uygulanmasi, zoonotik gegislerin kontroliine
yonelik veteriner halk sagligi onlemlerinin gii¢lendirilmesi ve risk gruplarina yonelik
hedeflenmis asilamalar, gida kaynakli hepatitlerin kontroliinde vazgegilmez stratejiler olarak
degerlendirilmektedir. Sonu¢ olarak, HAV ve HEV infeksiyonlarinin yiikiinii azaltmak i¢in
multidisipliner yaklasimlar ve uluslararas is birligi temel bir gereklilik olarak 6ne ¢ikmaktadir.

Anahtar Kelimeler: Hepatit A, Hepatit E, Gida kaynakli infeksiyonlar, Viral hepatit,
Epidemiyoloji
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Abstract

Foodborne viral hepatitis, particularly Hepatitis A (HAV) and Hepatitis E (HEV), are significant
causes of morbidity and mortality in global health due to their endemic nature and periodic
epidemics in low- and middle-income countries. HAV is a non-enveloped, positive-sense,
single-stranded RNA virus classified in the Picornaviridae family. It is easily transmitted via
the fecal-oral route with a low infectious dose and can maintain its ability to cause disease for
long periods in contaminated drinking water and shellfish. HEV, on the other hand, is a single-
stranded RNA virus in the Hepeviridae family with high zoonotic potential and is reported to
be one of the most common causes of acute hepatitis in humans. Literature indicates that HEV
is integrated into the food chain, particularly through the consumption of raw or undercooked
pork and venison, in addition to waterborne outbreaks, and that different genotypes circulate in
both humans and animals. While the clinical spectrum of both infections varies from
asymptomatic cases to fulminant hepatitis, the most commonly reported findings are icterus,
anorexia, gastrointestinal symptoms, and weakness. Due to the lack of specific antiviral
treatment options, preventive measures are critical. For HAV, inactivated and attenuated
vaccines provide long-term immunity, while for HEV, only a recombinant vaccine licensed in
China is available, and its global use is limited. In this context, ensuring safe water and
sanitation infrastructure, effective implementation of food safety protocols, strengthening
veterinary public health measures to control zoonotic transmission, and targeted vaccination of
at-risk groups are considered indispensable strategies for controlling foodborne hepatitis.
Consequently, multidisciplinary approaches and international collaboration are essential to
reduce the burden of HAV and HEV infections.

Keywords: Hepatitis A, Hepatitis E, Foodborne Infections, Viral Hepatitis, Epidemiology
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Abstract

Proliferative lesions of the oral cavity are quite common in dogs. These lesions can be classified
as either reactive or neoplastic. Some of them may present as an epulis - a tumor-like growth
on the gums. Epulis in dogs is a benign lesion characterized by the proliferation of connective
tissue on the surface or within the thickness of the gingiva. Over time, the mass gradually
increases in size, often reaching 2—3 cm or more. It grows slowly and does not show breed or
age predisposition - occurring in both puppies and adult dogs. The study of epulis in dogs
remains relevant, as early diagnosis and treatment are essential for preventing complications
and improving the animal’s quality of life. Epulis in dogs is particularly concerning because it
is asymptomatic in 8 out of 10 cases. It is important to differentiate epulis from other oral
conditions such as papillitis, malignant tumors, and abscesses. To confirm the diagnosis, a
thorough examination of the oral cavity is performed, along with specific diagnostic methods,
including morphological (cytological and histological) and radiographic studies. Evaluation of
surgical intervention effectiveness and the development of a comprehensive postoperative
treatment plan, including the selection of cytostatic drugs, are also essential. Epulis in dogs can
be classified into fibrous, angiomatoid, and giant cell types. Each form of epulis differs in
location and appearance. For example, the angiomatoid type typically develops at the neck of
the tooth and has a finely nodular, and sometimes smooth, surface.

The treatment of epulis in dogs is primarily surgical and involves resection (removal) of the
alveolar process along with one or two adjacent teeth under general anesthesia. A bur or surgical
drill is used to excise the tissue, as epulis typically originates from the periodontal ligament or
bone. A key feature of the procedure is en bloc removal-that is, the lesion is excised together
with the surrounding gingiva, bone, and affected teeth. To ensure proper wound closure, the
edges of the surgical site are coagulated. The resulting defect is packed with a tampon soaked
in a special solution, which is gradually expelled as new tissue forms during the healing process.
The early treatment of this condition primarily involves eliminating external irritants, such as
removing dental calculus and mobile teeth. In its initial stages, the disease may be resolved
through routine oral sanitation alone; however, close monitoring of the healing process is
essential afterward.

Postoperative care includes regular treatment of the oral cavity with antiseptic solutions to
prevent inflammation. Antibiotic therapy, pain management, and a gentle diet are also
recommended to support recovery. Conclusion: It is essential to thoroughly differentiate epulis
from other oral and maxillofacial conditions using modern diagnostic tools. The most effective
treatment method is radical surgical removal, as epulides tend to recur if not completely excised.
Histological examination of the excised tissue is required for definitive differentiation of the
pathological process.

Keywords: epulis, dogs, treatment, surgical

16


https://orcid.org/0000-0001-8927-5219

ASES IV. INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY CONGRESS
September 19-21, 2025, ANKARA, TURKIYE
CONFERENCE BOOK

LEGG-PERTHES DISEASE IN DOGS

(a review)

Yelyzaveta GLUSHCHENKO', Nina DANKEVYCH!, Artem DANKEVYCH!

1. Department of Surgery, Obstetrics and Small Animal Diseases, Faculty of Veterinary
Medicine, Odesa State Agrarian University, Odesa — Ukraine, Yelyzaveta
GLUSHCHENKO ORCID https://orcid.org/0009-0000-8237-8485 master's degree
student; Nina DANKEVYCH ORCID: https://orcid.org/0000-0001-8927-5219; Artem
DANKEVYCH ORCID: https://orcid.org/0009-0002-9451-2383 master's degree student.

Abstract

Legg-Calvé-Perthes disease (LCPD) is a hip joint pathology and a fairly common orthopedic
problem in small dog breeds, which leads to severe lameness and, eventually, loss of weight-
bearing ability on the affected limb. This condition, also known as avascular necrosis of the
femoral head, is a non-inflammatory aseptic necrosis of the femoral head and is observed in
young dogs, usually between 5 and 8 months of age. LCPD was first described in the veterinary
literature by Tutt in 1935. Tutt described the disease as almost the same as what Waldenstrom
(1909) had reported in humans. This congenital disease affects young small-breed dogs
predisposed to it (pugs, Yorkshire terriers, toy poodles, toy terriers, bichon frises).

The systemic nature of the lesion, hidden progression, severe complications, high disability
rate, and significant differences in views on the etiology, diagnosis, treatment, and prevention
all indicate that LCPD is an important problem.

The cause of LCPD in dogs is currently unknown. It is assumed that the cause may be immune-
mediated or genetic. Trauma or certain hormones may increase the risk of this disease, but
further research is needed. Symptoms usually appear after 5 months of age. The disease
manifests as progressive lameness in one or both hind limbs: initially intermittent, lasting about
a year, and later becoming permanent. In the chronic stage, atrophy of the gluteal muscles
occurs. This disease is associated with necrosis of the femoral head and is not related to any
trauma, as it is a congenital disorder. For diagnosis confirmation, radiographic examination of
the hip joints is sufficient.

Surgical treatment is used as the primary method in cases of complete or partial destruction of
the femoral head, pathological fracture, pronounced muscle atrophy, and severe osteoarthritis
of the hip joint. This type of treatment involves eliminating the source of pain by removing the
femoral head. This procedure is called femoral head and neck excision arthroplasty, which is
performed in our clinic.

During this surgery, in order to prevent the resected femoral surface from rubbing against the
acetabulum and causing pain, the gluteal muscle is placed as a cushion between them. After
surgery, the dog is prescribed antibiotics and analgesics for 7 days; sutures are removed on day
10, after which rehabilitation activities are initiated.
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Overall, LCPD is a serious condition that can significantly reduce a dog’s quality of life.
Therefore, early diagnosis and timely (surgical) treatment play an important role in preserving
mobility and relieving pain in the animal.

Keywords: dog, Legg-Calvé-Perthes disease, surgical, treatment, orthopedics
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Ozet

Salca, iilkemizde siklikla tiiketilen geleneksel bir {irlindiir. Sal¢ca yapiminda en fazla tercih
edilen sebze domates olsa da biber ve domates-biber karisimlar1 da siklikla kullanilmaktadir.
Bu calismada Kilis ilinde agikta satisa sunulan iki domates, iki tatli biber ve iki aci biber
salgalarinin kimyasal ve mikrobiyolojik Ozellikleri belirlenmistir. Sal¢alarin 6nemli kalite
parametrelerinden biri olan briks degeri 30.00-36.00, kuru madde degeri ise %38.01-47.03
araliginda tespit edilmistir. Belirlenen degerler Tirk Gida Kodeksinde verilen simirlarin
icerisinde bulunmustur. Yasal olarak sal¢alarda %10’luk HCI’de ¢6zlinmeyen kiil miktar1 kuru
madde de %0.3 altinda olmasi gerekirken, domates salgalarinin kiil miktarinin yiiksek oldugu
belirlenmistir. Siyah leke sayilari salgalarda kiif bulasisinin ve isleme sirasinda meydana
gelebilecek yaniklarin bir gdstergesi olup domates ve biber salcalarina yasal sinirlar farklidir.
Salcalarda siyah leke sayis1 5.00-22.50 araliginda degismistir ve domates salgalar1 ve bir adet
ac1 biber salgasinin siyah leke sayilarinin ilgili tebliglere aykir1 oldugu tespit edilmistir. Toplam
mezofilik aerobik bakteri sayisi salgalarda 4.15-4.98 log kob/g araliginda belirlenirken, en
yiiksek degerler tath biber salgalarinda bulunmustur. Maya-kiif sayis1 domates salcalarinda 1.60
ve 2.46 log kob/g, biber salcalarinda ise 3.75-4.14 log kob/g olarak bulunmustur. En yiiksek
maya-kiif sayisi tatli biber sal¢alarinda belirlenmistir. Tatli biber salgalarinda hi¢ koliform
grubu bakteriye rastlanmazken bir tane ac1 biber ve her iki domates salgalarinda koliform tespit
edilmistir. Yapilan ¢aligma sonucunda salgalarin kalite 6zellikleri iiretimde hijyenik kosullarin
saglanmadigini gostermektedir.

Anahtar kelimeler: Domates salgasi, biber salgasi, kalite, briks, maya-kiif, siyah leke
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Abstract

Tomato paste is a traditional product consumed frequently in our country. While tomatoes are
the most preferred vegetable for making tomato paste, peppers and tomato-pepper mixtures are
also frequently used. This study determined the chemical and microbiological properties of two
tomato, two sweet pepper, and two hot pepper pastes sold openly in Kilis province. The Brix
value, an important quality parameter of the pastes, was found to range from 30.00 to 36.00,
and the dry matter content ranged from 38.01 to 47.03%. These values were within the limits
specified in the Turkish Food Codex. While the legal requirement for insoluble ash in 10% HCl
in tomato paste is below 0.3% dry matter, tomato paste was found to have a high ash content.
Black spots are an indicator of mold contamination and burns that may occur during processing,
and legal limits are different for tomato and pepper pastes. The black spot count in the pastes
ranged from 5.00 to 22.50, and it was determined that the black spot counts in tomato pastes
and one hot pepper paste were in violation of the relevant communiqués. Total mesophilic
aerobic bacteria counts were determined to be between 4.15 and 4.98 log cfu/g in the pastes,
with the highest values found in the sweet pepper pastes. Yeast and mold counts were found to
be between 1.60 and 2.46 log cfu/g in the tomato pastes and 3.75 and 4.14 log cfu/g in the
pepper pastes. The highest yeast and mold counts were found in the sweet pepper pastes. While
no coliform group bacteria were detected in the sweet pepper pastes, coliforms were detected
in one hot pepper paste and in both tomato pastes. The study revealed that the quality
characteristics of the pastes did not meet hygienic production conditions.

Keywords: Tomato paste, pepper paste, quality, brix, yeast-mold, black spot
1. GIRIS

Salca, domates ve kirmizibiberin pulp haline getirildikten sonra 1s1l islemle konsantre edilmesi
ile elde edilen bir iiriindiir (Ayda, 2020). Salga iiretimi, domates ve biberin muhafazasinda
kullanilan baslica yontemlerden biridir (Megep, 2011). Salcalar domates ve biber olarak
tilketilebildigi gibi tiiketim aligkanliklarina gore karisik olarak da kullanilabilir (Ayda, 2020).
Salga tiretimde kullanilan hammaddeler biyoaktif bilesikler bakimindan zengindir ve bu sayede
saglik faydalarinin yani sira dogal renk maddelerini de icermektedir (Sim ve Sil, 2008). Gida
endistrisinde domates basta sal¢a olmak {izere domates suyu, ketgap, sos, konserve gibi birgok
irlinlin hammaddesidir (Safdar ve ark., 2010). Kirmizibiber basta pul biber iiretiminde

kullanilmakla birlikte salca, sos ve ketgap iiretiminde de kullanilmaktadir (Bozkurt ve Erkmen,
2005).

Salca iiretimi, yikama, ayiklama, parcalama, 1sitma, palper, pulp ve evaporasyon iglem
basamaklarini igerir. Salga {iretimi ile nem igerigi azalmakta, iirlin konsantre olmakta ve
mikroorganizmalar ve enzimler inaktive olarak iirlinlin dayanikliligi artmaktadir (Capanoglu ve
ark., 2008).

Tiirk Gida Kodeksi 2014/6 sayili Salga ve Piire Tebligine gore domates salgasi “Domates
bitkisinin (Lycopersicum esculentum P. Mill) olgun, saglam, kirmizi renkli ve taze meyvelerinin
pargalandiktan sonra teknigine uygun olarak kabuk, ¢ekirdek ve lif gibi parcalarindan ayrilarak
elde edilen domates pulpunun ilave tuz hari¢ en az %28 brikse kadar koyulastirilmasiyla elde
edilen ve fiziksel yollarla dayanikli hale getirilen {iriin” olarak belirtilmektedir. Domates salgasi
ikili (duble) ve ti¢lii (triple) konsantre olmak {izere iki alt sinifa ayrilmaktadir. Duble konsantre
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salcada en az %28 brikse sahip olmas1 gerekirken triple konsantre sal¢gada bu deger %36’dir.
Tiirk Gida Kodeksi 2014/6 sayili Salca ve Piire Tebligine gore biber salcast “Taze, olgun,
saglam, kirmiz1 renkli, ac1 veya tatli biberlerin iyice yikanip ezildikten sonra 1sitilarak usuliine
gore kabuk, ¢ekirdek, lif gibi maddelerinden ayrilarak ya da ayrilmaksizin elde edilen biber
pulpunun ilave tuz hari¢ briksi en az %18 oluncaya kadar koyulastirilan ve fiziksel yollarla
dayanikli hale getirilen {iriin” olarak tanimlanmaktadir.

Gidalar su ve kat1 maddeler olmak iizere iki boliimden meydana gelmektedir. Kati maddeler
toplam kuru madde olarak da bilinmektedir. Toplam kuru madde ise suda ¢Oziiniir ve
¢oziinmeyen olmak tizere ikiye ayrilmaktadir. Seker ve organik asitler basta olmak {izere bazi
aminoasitler, mineraller, tuzlar suda ¢oziiniir kuru maddeyi olusturmakta ve briks olarak
adlandirilmaktadir (Cemeroglu, 2013). Salgalarda briks onemli bir kalite kriteri olup
etiketlemede ve mevzuatta da belirtilen 6nemli bir unsurdur (Wilkerson ve ark., 2013).

Siyah lekenin varligi basta uygun olmayan nitelikte hammaddenin kullanilmasindan
kaynaklanan siyah kiiflerden ileri gelmektedir. Ayrica {iretim hatlarinda meydana gelen yanik
tirtin parcalarinin bir gostergesidir (TGK, 2014).

Sal¢a sanayinde mikrobiyolojik bozulmalar biiyilk 6nem tagimaktadir. Salgada kiif gelisimi
mikrobiyal bozulmalarin baginda gelmektedir. Kiifiin en 6nemli bulas1 kaynagi ise topraktir.
Hasat zamanimin gecikmesi ve uygun olmayan nakliye kosullar1 da kiif kontaminasyonunu
arttirmaktadir. Kiiflerin yan1 sira bakteri ve mayalarda salcalarda goriilebilen mikrobiyolojik
bozulmalardir. Aseptik dolum ile ambalajlama yapildig1 i¢in mikrobiyal olarak giivenli olmakta

ancak acikta satigsa sunulan sal¢alarda mikrabiyal kalite korunamamaktadir (Coskun ve Cotra,
2019).

Domates ve kirmizibiberin taze olarak uzun siireli muhafazasinin miimkiin olmadig: i¢in bu
sebzeler salga gibi dayanikli {iriinlere islenmektedir. Bu ¢alismanin amaci Kilis ili piyasasinda
acikta satisa sunulan domates, tatli biber ve aci biber salgalarinin genel kalite 6zelliklerini
belirlemektir. Boylece elde edilen sonuglarin salgca icin belirlenmis standart ve teblige
uygunlugu ortaya konulacaktir.

2. YONTEM
2.1. Materyal

Calismada materyal olarak; ticari sal¢a liretimi yapan yerel firmalara ait agikta satisa sunulan
ikiser adet domates, tatli biber ve ac1 biber salcalar1 temin edilmistir. Ornekler domates salcasi
1 (DS1), domates salgas1 2 (DS2), tatli biber salgas1 1 (TBS1), tatli biber salgasi 2 (TBS2), ac1
biber salgas1 1 (ABS1), ac1 biber salgas1 2 (ABS2) olmak iizere alt1 adettir. Ornekler 2025 yilinin
Ocak ayinda alindiktan sonra analizler yapilincaya kadar +4°C’de muhafaza edilmistir.

2.2. Kuru Madde Tayini

Daras1 alinmig kurutma kaplaria 2-3 g sal¢a 6rnegi tartilmig, 70°C’ye ayarlanmis etlivde sabit
agirhiga getirilmis ve kuru madde miktarlar1 gravimetrik olarak belirlenmistir (Cemeroglu,
2013).

2.3. Suda Coziinebilir Kuru Madde (Briks) Tayini
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Sal¢alarin suda ¢6ziinebilir kuru madde miktarlari, saf su ile kalibre edilen Abbe refraktometresi
(SOIF WYA-2S, Cin) kullanilarak belirlenmis ve sonuglar briks olarak ifade edilmistir
(Cemeroglu, 2013).

2.4. %10’luk HCI’de Coziinmeyen Kiil Oram

Porselen krozelere 25 g salga 6rnegi tartilmis ve 550°C’de ki kiil firninda beyaz kiil oluncaya
kadar yakildiktan sonra sogutulmustur. Krozelere 25 mL %I0’luk HCI asit ilave edilmis ve 5
dakika boyunca kaynatilmistir. Kiilsiiz siizge¢ kagidi kullanilarak kroze igerigi siiziilmiis ve
filtre kagidi iyice yikandiktan sonra krozeye alinarak kiil firminda yakilmistir. Yakma
sonucunda sogutulan kroze tartilmis ve agirhik farkindan yararlanilarak sonu¢ % olarak
belirlenmistir (Cemeroglu, 2013).

2.5. Siyah Leke Tayini

Salcada siyah leke sayisi, 10 g salcanin beyaz bir fayans iizerinde ince bir film haline
getirildikten sonra goriilen lekelerin sayilmasiyla belirlenmistir (Cemeroglu, 2013).

2.6. Mikrobiyolojik Analizler

10 g salga ornegi steril kosullarda alinarak 90 ml dilisyon sivisi igerisinde homojenize
edilmistir. Homojenize edilen 6rnekler seyreltilerek ii¢ paralel olacak sekilde kat1 besiyerlerine
ekimleri yapilmistir. Sonuglar log kob/g olarak ifade edilmistir.

2.6.1. Toplam Mezofilik Aerobik Bakteri (TMAB) Sayimi

TMAB sayisinin tespit edilmesi i¢in hazirlanan diliisyonlar Plate Count Agar (PCA) besiyeri
bulunan petrilere yayilarak ekim yapilmistir. Petriler 48 saat boyunca 37°C sicaklikta
inkiibasyona birakilmis ve siire sonunda sayim yapilmistir (AOAC, 2000).

2.6.2. Maya-Kiif Sayimi

Salcalardaki kiif ve maya sayis1 Potato Dextrose Agar (PDA) besiyeri kullanilarak
belirlenmistir. Ekim yapilan petriler 3-4 giin 25°C sicaklikta inkiibe edildikten sonra koloniler
sayilmistir (AOAC, 2000).

2.6.3. Toplam Koliform Grubu Bakteri Sayimi

Koliform bakteri sayis1 Violet Red Bile Agar (VRBA) besiyerinde yayma plak yontemi
kullanilarak belirlenmistir. Petriler 24 saat boyunca 37°C’de inkiibasyona birakilmis ve siire
sonunda sayim yapilmistir (AOAC, 2000).

3. BULGULAR VE TARTISMA
3.1. Sal¢alarin Kimyasal Ozellikleri

Calismada incelenen agikta satisa sunulan alti farkli salga Orneginde yapilan toplam kuru
madde, briks, %10’luk HCL’de ¢oziinmeyen kiil, siyah leke sonuglar1 Tablo 1°de verilmistir.
Domates sal¢asinda toplam kuru madde degeri DS1°de %41.13 ve DS2’de %38.01 olarak
belirlenirken, briksleri ise sirasiyla 36.00 ve 33.00 olarak tespit edilmistir. Ac1 ve tatli biber
salgalarinda toplam kuru madde miktar1 %41.53-47.03 araliginda, briks degerleri ise 30.00-
32.00 olarak belirlenmistir. Teblige ve TS 7896’ya gore biber sal¢alarinda briks degeri en az
%18 olarak belirtilmistir. Ticari sal¢alarin hepsi bu kriteri saglamistir. %10’luk HCI’de
¢Oziinmeyen kiil miktar1 hem domates hem de biber sal¢alarinda teblig ve TSE standartlarina
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gore kuru maddede en ¢ok %0.3 olarak bildirilmistir. Mevcut ¢calismada tiim biber salgalar1 bu
degerin altinda kalmistir. Domates salcalarinda ise bu deger %0.31 ve 0.37 bulunarak yasal
sinir1 agmisgtir.

Domates sal¢alarinda siyah leke sayis1 teblige gore 10 g’da en ¢ok 7 adet iken TS 1466’ya gore
g’da en ¢ok 2 adet olmalidir. 10 g’da DS1°de 22.50 adet, DS2°de ise 17.50 adet siyah leke tespit
edilmistir. Her iki domates salgasi da tebligin kriterlerini saglamaz iken DS2 TS 1466’ya uygun
bulunmustur. Biber salgalarinda ise siyah leke sayis1 10 g’da 5.00-13.00 araliginda degismistir.
Bu sonuglara gore sadece ABS1, tebligde verilen degere (en ¢ok 10 adet/10 g) uygunluk
gostermemistir. Literatiirde ticari salga orneklerinde siyah leke sayisinin 5.75-11.00 adet/10 g
arasinda degistigini bildirmislerdir (Kaya ve ark., 2013).

Tablo 1

Salgalarin baz1 kalite 6zellikleri

DS1 DS2 TBS1 TBS2 ABS1 ABS2

Kuru madde (%) 41.13£2.36  38.01+£0.61 44.17+0.23  41.53+0.51 47.03+£0.18 42.76+0.13
Briks 36.00+0.00  33.00+£1.00 30.00+£2.00 31.00£3.00 31.00+1.00 32.00+0.00

%10’luk  HCI’de 0.31+0.03 0.37+0.05 0.20+0.00 0.224+0.02 0.28+0.04 0.20+0.01
¢oziilnmeyen Kkiil

(%, kuru maddede)

Siyah leke sayis1 (10 22.50£0.50  17.50+0.50  5.00+1.00  7.50+1.50  13.00+1.00  5.50+0.50
g’da)

Sonuglar ort+standart sapma olarak verilmistir. DS1: Domates salgasi 1, DS2: Domates sal¢asi
2, TBS1: Tatli biber sal¢as1 1, TBS2: Tatli biber sal¢as1 2, ABS1: Ac1 biber salgas1 1, ABS2: Aci
biber salgasi 2

Kaya ve ark. (2013) ticari 10 adet domates salgas1 6rneginde briks degerlerinin 27.93-39.83,
%10'luk HCl’de ¢oziinmeyen kiil miktarlarimi ise %0.16-0.33 araliklarinda oldugunu
bildirmistir. Gtiizel (2017), farkli ambalajlarda ambalajlanmis salcalarin briks degerini domates
salgalarinda 26.13-37.20, biber sal¢alarinda 20.05-37.45 araliginda tespit etmistir. Bu sal¢alarda
%10’luk HCI’de ¢oziinmeyen kiil miktarinin maksimum %0.80’e ulastigin1 bildirmistir. Fidan
(2022), biber salgasinda kuru madde degerini %36.24 ve briksi 38.56 olarak belirlemistir.
Aydogan (2019), farkli islem sicaklik derecelerine sahip domates sal¢alarinin briks degerlerini
33.01-34.22 araliginda bildirmistir. Bu sal¢a 6rneklerinde bulunan siyah leke sayisinin ise 1.50-
2.50 adet/10 g arasinda degistigini tespit etmistir. Akkol (2023), domates sal¢alarinda ortalama
briks degerini 28.08, siyah leke sayisin1 1.78 adet/10 g olarak bildirmistir. Siyah leke sayis1 ise
domates salgalarinda 1.00-10.00, biber salgalarinda ise 1.50-11.50 araliginda degistigini tespit
etmistir (Giizel, 2017).

Bulunan briks sonuglari literatiir ile benzer bulunmustur. Ancak Fidan (2022), biber salg¢alarinin
briks degerini daha yliksek bulmustur. Salcalarin %10’luk HCI’de ¢6ziinmeyen kiil miktar1 ise
Kaya ve ark. (2013) ile paralel bulunmustur. Arastirmacilar salgalarin siyah leke sayisini
mevcut ¢alismadan oldukga diisiik bulmuslardir. Bu durumun ¢alismada kullanilan salgalarin
hammadde, isleme ve ambalaj 6zelliklerinden kaynaklandigi diistiniilmektedir.

3.2. Sal¢alarin Mikrobiyal Ozellikleri
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Salgalarda yapilan TMAB, kiif-maya ve toplam koliform bakteri sayim1 sonuglar1 Tablo 2’de
verilmistir. TMBA sayis1 salcalarda 4.15-4.98 log kob/g araliginda belirlenirken, toplam
mikroorganizma sayisi en diigiik olan salga DS1, en yiiksek ise TBS1’de tespit edilmistir. Maya-
kiif sayis1 domates salcalarinda (1.60, 2.46 log kob/g) biber salcalarina (3.75-4.14 log kob/g)
gore daha diisiik belirlenmistir. Domates salgalarinda herhangi bir yasal mikrobiyolojik limit
bulunmazken, biber sal¢alarinda standarda gore sadece kiif sayisinda (3 log kob/g) sinir vardir.
Yapilan calismada maya ve kiif bir arada sayildigindan sinirlar hakkinda kesin bir sonuca
varilamamistir. Koliform sayiminda ise domates salgalarinda ve ABS2’de ¢ogalma goriilmiis
ve bu salgalarin hijyenik olmayan kosullarda iiretildigi diistiniilmiistir.

Tablo 2
Salcalarin mikrobiyal yiikii (log kob/g)

TMBA Maya-Kiif Koliform
DS1 4.15+1.39 1.60+0.57 2.54+1.51
DS2 4.53+1.48 2.46+1.21 2.74+1.76
TBS1 4.98+1.68 3.94+1.32 0.00+0.00
TBS2 4.80+1.52 4.14+1.24 0.00+0.00
ABS1 4.43+1.44 3.85+1.12 0.00+0.00
ABS2 4.27+0.98 3.75+1.60 1.70+1.00

Sonuglar ort+standart sapma olarak verilmistir. DS1: Domates salcast 1, DS2: Domates salcasi
2, TBS1: Tath biber sal¢as1 1, TBS2: Tatl1 biber salcas1 2, ABS1: Aci biber sal¢as1 1, ABS2: Aci
biber salgas1 2

Ayda (2020), farkl: tiretim teknikleri ile iirettikleri bes biber salcasi orneginde bes aylik
depolama siiresi sonunda TMAB sayisin1 0.00-4.02, maya-kiif sayisin1 0.00-4.30 log kob/g
araliginda tespit ederken, koliform bakterilerin ise bulunmadigini bildirmistir. Akkol (2023),
domates salcalarinda farkli dolum sicakliklarinda 90 giinliik depolama sonunda TMAB sayisini
50-175 kob/g, maya-kiif sayisin1 0-67.50 kob/g araliginda bildirmistir. Bozkurt ve Erkmen
(2004), farkl yontemlerle islenmis ac1 biber salcasinda TMAB sayist 46 giinliik depolama
sonunda 0.88-2.80 log kob/g araliginda oldugunu, maya-kiif sayisinin depolama siiresince
azaldigini ve 21 giin sonunda bulunmadigini bildirmislerdir. Kalyoncu ve ark. (2005), ev yapimi
30 adet domates salgasinda kiif say1sin1 en fazla 13x10? kob/g olarak belirlemislerdir. Sal¢alarm
depolama siireleri de géz Oniine alindiginda bulunan mikrobiyolojik sonuglar literatiir ile
uyumludur.

4. SONUC

Kilis ilinde ac¢ikta satisa sunulan alt1 sal¢a (iki domates, iki tatl biber ve iki ac1 biber) 6rneginde
yapilan kimyasal ve mikrobiyolojik analizlerin sonuglar1 yasal sinirlar ve literatiir ile
karsilastirilmistir. Domates sal¢alarinin kuru madde miktar1 biber sal¢alarindan daha diisiik
olmasina ragmen briks degeri daha yiiksek belirlenmistir. Domates salgalarinin siyah leke
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sayisinin Sal¢a ve Piire Tebligi (2014/6)’ne uygun olmadigi ancak DS2’nin TS 1466’ya gore
limiti agsmadig1 belirlenmistir. Biber sal¢alarinda ise teblige ABS1 salcast disinda tiim biber
salgalarinin uygun oldugu tespit edilmistir. Maya-kiif sayis1 salgalarda 1.60-4.14 log kob/g
araliginda degismis olup, koliform bakteriler sadece DS1, DS2 ve ABS2’de tespit edilmistir.
Salgalarin mikrobiyolojik sayist ile ilgili herhangi bir yasal sinir bulunmamaktadir. Elde edilen
sonuglar agikta satilan salgalarda denetimlerin daha sik yapilmasi gerektigini gostermistir.
Yapilacak denetimler, iireticilere ve tiiketicilere verilecek egitimler sayesinde standartlara
uygun ve hijyenik tiriinlerin elde edilebilecegi sonucuna varilmistir.
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PHYSICAL EFFECTS OF SOUS-VIDE COOKING AT DIFFERENT
TEMPERATURE-TIME CONDITIONS ON WHITE SEABREAM
(Diplodus sargus Linnaeus, 1758) FILLETS

FARKLI SICAKLIK VE SURELERLE UYGULANAN SOUS-VIDE Y__(")NT]@MiNiN
KARAGOZ (Diplodus sargus Linnaeus, 1758) BALIGI FILETOLARI UZERINDEKI
FiZiKSEL ETKILERI
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Ozet

Son yillarda gastronomi diinyasinda popiilerlik kazanan ve saglikli bir pisirme yontemi olarak
one cikan sous-vide tekniginin, karagoéz balig1 (Diplodus sargus Linnaeus, 1758) filetolari
tizerindeki fiziksel etkilerini belirlemek amaciyla farkli sicaklik ve siire kombinasyonlar test
edilmistir. Calismada karagdz filetolar1 bes gruba ayrilarak islem gérmemis (taze), 50°C'de 20
dakika, 60°C'de 20 dakika, 65°C'de 12 dakika ve 75°C'de 12 dakika kosullarinda pisirilmis;
ardindan filetolarin renk parametreleri olan L* (parlaklik), a* (kirmizilik), b* (sarilik), A
(hue/renk tonu), C (renk doygunlugu), beyazlik indeksi (W1), sarilik indeksi (Y7) ve toplam renk
farki (4F) degerleri ile; tekstiir profil analizlerinden sertlik (N), adezif yapigskanlik (mJ), esneme
direnci, elastikiyet (mm), kohezif yapiskanlik ve c¢ignenebilirlik (N.mm) parametreleri
Ol¢iilmiis, ayrica et randimani ve pisirme kayiplari da belirlenmistir. Elde edilen bulgular detayl
sekilde karsilastirilip istatistiksel olarak degerlendirildiginde, 1s1l islemin karag6z filetolarinin
L* ve b* degerlerini anlamli diizeyde artirirken a* degerlerinde diisiise neden oldugu, W/’ nin
en yiiksek 65°C'de 12 dakika pisirilen grupta, ¥7’nin ise 60°C'de 20 dakika ve 75°C'de 12 dakika
pisirilen gruplarda en yiiksek oldugu, taze filetolara kiyasla 4E’nin en fazla 65°C'de 12 dakika
pisirilen grupta goriildiigii belirlenmistir. Tekstiirel agidan degerlendirildiginde en diisiik sertlik
degerinin 60°C'de 12 dakika pisirilen grupta, en yiiksek sertlik degerlerinin ise taze filetolar ve
65°C'de 12 dakika pisirilen grupta oldugu, ayni zamanda en az pisirme kaybinin da 65°C'de 12
dakika pisirilen grupta gerceklestigi tespit edilmistir.

Anahtar kelimeler: Sous-vide, su iiriinleri, renk, tekstiir, pisirme kayb1
Abstract

The sous-vide technique, increasingly recognized in recent years as both a popular and health-
promoting cooking method, was investigated for its effects on the physical properties of white
seabream (Diplodus sargus Linnaeus, 1758) fillets under different temperature—time conditions.
Fillets were divided into five groups and subjected to treatments of: untreated (fresh), 50°C for
20 min, 60°C for 20 min, 65°C for 12 min, and 75°C for 12 min. Post-cooking analyses included
color parameters [L* (lightness), a* (redness), b* (yellowness), /# (hue angle), C (chroma),
whiteness index (WI), yellowness index (Y7), and total color difference (4FE)], texture profile
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analysis (hardness, adhesiveness, resilience, springiness, cohesiveness, and chewiness), as well
as flesh yield and cooking loss. Statistical evaluation demonstrated that sous-vide treatment
significantly increased L* and b* values, while decreasing a* values. WI reached its highest
level in fillets cooked at 65°C for 12 min, whereas Y/ peaked in those cooked at 60°C for 20
min and 75°C for 12 min. Compared to fresh fillets, the greatest AE was also observed in the
65°C for 12 min group. From a textural standpoint, the lowest hardness occurred in the 60°C
for 12 min group, while the highest values were recorded in fresh fillets and in fillets cooked at
65°C for 12 min. Furthermore, the lowest cooking loss was likewise detected in the 65°C for
12 min group. These results indicate that sous-vide conditions, particularly 65°C for 12 min,

can influence both the color and textural quality of seabream fillets while minimizing cooking
loss.

Keywords: Sous-vide, seafood, color, texture, cooking loss
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Abstract

This study focuses on developing sustainable bio-based films using mucilages extracted from
psyllium seeds and seaweed. Six different film formulations were prepared by varying the
concentrations of psyllium seed mucilage (PM; 0-1%, w/v) and seaweed mucilage (SM; 0—
1.5%, w/v). The developed films were characterized with respect to thickness, moisture content
(MC), mechanical properties (tensile strength (TS) and elongation at break (EAB)), color,
opacity, and water vapor permeability (WVP). Results revealed that both the type and
concentration of mucilage significantly (p < 0.05) influenced thickness, MC, TS, and WVP.
Film thickness generally increased with total polymer concentration, with the highest value in
the 0.5% PM + 1.5% SM film and the lowest in the 0% PM + 1% SM and 1% PM + 0% SM
films. The lowest MC was observed in the 0% PM + 1.5% SM film, while the other film samples
showed no significant differences (p > 0.05). WVP varied with the PM—SM ratio, reaching the
highest value in the 0.5% PM + 1.5% SM film and the lowest in the 0% PM + 1% SM and 1%
PM + 0% SM films (p < 0.05). The pure PM film (1% PM + 0% SM) exhibited the lowest TS,
whereas the other films showed comparable TS values (p > 0.05). EAB did not differ
significantly across formulations (p > 0.05). Furthermore, the type and ratio of mucilage had a
statistically significant effect on film opacity and color parameters (L*, a*, b") (p < 0.05). The
highest opacity was observed in the 0% PM + 1% SM and 0% PM + 1.5% SM films, while
overall color values indicated high lightness (L") with nearly neutral a* and b" tones. Overall,
the results indicated that the type and ratio of mucilage significantly influenced the
physicochemical properties, water barrier performance, mechanical strength, and optical
characteristics of the biobased films. Moreover, further studies using microstructural,
spectroscopic, and structural techniques, together with evaluations in food applications, are
essential for a comprehensive understanding of these bio-based films.
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PSYLLIUM TOHUMU VE DENiIZ YOSUNU MUSILAJLARINDAN BIYOBAZLI
FiLMLERIN URETIMIi

Ozet

Bu calisma, psyllium tohumu ve deniz yosunundan elde edilen miisilajlar kullanilarak
stirdiiriilebilir biyobazl filmlerin gelistirilmesine odaklanmaktadir. Farkli konsantrasyonlarda
psyllium tohumu miisilaji (PM; %0-1, a/h) ve deniz yosunu miisilaji (SM; %0-1.5, a/h)
kullanilarak alt1 farkl1 film formiilasyonu hazirlanmustir. Uretilen filmler, kalinlik, nem icerigi
(MC), mekanik 6zellikler (¢ekme dayanimi (TS) ve kopma uzamasi (EAB)), renk, opaklik ve
su buhar gecirgenligi (WVP) agisindan karakterize edilmistir. Sonuglar, hem miisilaj tiirtiniin
hem de konsantrasyonunun kalinlik, MC, TS ve WVP iizerinde anlamli bir etkiye sahip
oldugunu gostermistir (p < 0.05). Film kalinlig1 genel olarak toplam polimer konsantrasyonu
ile artmis, en yiiksek deger %0.5 PM + %1.5 SM filminde, en diisiik deger ise %0 PM + %1
SM ve %1 PM + %0 SM filmlerinde tespit edilmistir. En diisiik MC degeri %0 PM + %1.5 SM
filminde belirlenmis, diger film 6rnekleri arasinda belirgin bir fark gozlenmemistir (p > 0.05).
WVP, PM-SM oranma baglh olarak degismis ve en yiiksek deger %0.5 PM + %1.5 SM
filminde, en diisiik deger ise %0 PM + %1 SM ve %1 PM + %0 SM filmlerinde saptanmistir (p
< 0.05). Saf PM filmi (%1 PM + %0 SM) en diisiik TS degerine sahipken, diger filmler benzer
TS degerleri gostermistir (p > 0.05). EAB tiim formiilasyonlar arasinda benzer bir profil
sergilemistir (p > 0.05). Ayrica, miisilaj tiiriiniin ve oraninin film opaklig1 ve renk parametreleri
(L", a*, b") iizerindeki etkisi istatistiksel olarak 6nemli bulunmustur (p < 0.05). En yiiksek
opaklik, %0 PM + %1 SM ve %0 PM + %1.5 SM formiilasyonlari ile hazirlanan filmlerde tespit
edilmistir. Genel renk degerleri ise yiiksek parlaklik (L") ile birlikte a* ve b* parametrelerinde
notr degerlere yakin sonuglar vermistir. Genel olarak, elde edilen sonuclar, miisilaj tiirii ve
oraninin biyobazli filmlerin fizikokimyasal &zellikleri, su bariyer performansi, mekanik
dayanimi ve optik karakteristikleri iizerinde Onemli bir etkiye sahip oldugunu ortaya
koymaktadir. Bunun yani sira, bu biyobazli filmlerin kapsamli bir sekilde anlasilabilmesi igin
mikroyapisal, spektroskopik ve yapisal teknikleri iceren ileri ¢aligmalar ile gida uygulamalarina
yonelik degerlendirmesi gereklidir.

Anahtar kelimeler: Biyoesasli ambalaj, miisilaj esasli ambalaj, biyolojik olarak pargalanabilir
yenilebilir filmler
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THE SIGNIFICANCE OF MICROGREENS FOR FOOD SAFETY AND PUBLIC
HEALTH
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Ozet

Gliniimiizde saglikli beslenme, fonksiyonel gidalar ve siirdiiriilebilir tarim uygulamalar
giderek daha fazla 6nem kazanmaktadir. Bu baglamda, mikro yesillikler yiiksek besin degerleri,
kisa iiretim siireleri ve fonksiyonel 6zellikleri sayesinde dikkat ¢eken bir gida grubudur. Mikro
yesillikler; sebze, tahil ve baklagil tohumlarinin ¢imlenme sonrasi1 7-21 giin igerisinde hasat
edilen gen¢ formlari olup, vitaminler, mineraller, fenolik bilesikler, karotenoidler ve
glukozinolatlar acisindan zengin igerikleriyle One ¢ikmaktadir. Mikro yesillikler,
kesfedilmelerinden sonra ilk kez mutfaklarda tabak siislemek amaciyla kullanilmaya baslanmus,
zengin icerigi sayesinde ise daha sonralari salatalarda, corbalarda, tathilarda, meze ve
iceceklerde garnitiir olarak tercih edilmistir. Cesitli aragtirmalar, mikro yesilliklerin
antioksidan, antiinflamatuvar ve antikanserojen etkiler gosterdigini; bagisiklik sisteminin
desteklenmesi, inflamasyonun azaltilmasi, kardiyovaskiiler hastaliklar, diyabet ve obezite gibi
kronik hastaliklarin dnlenmesinde potansiyel rol oynadigini ortaya koymaktadir. Yapilan
caligsmalar, mikro yesilliklerin lipid ve kolesterol seviyelerini azaltarak kronik kardiyovaskiiler
hastaliklar1 Onleyebilecegini 6ne siirmektedir. Mikro yesilliklerin iiretimi toprakli ya da
hidroponik sistemlerde kolaylikla gerceklestirilebilmektedir. Ancak kisa raf Omdiirleri ve
genellikle ¢ig olarak tiiketilmeleri nedeniyle gida kaynakli hastaliklara yol agabilecek riskli bir
gida grubu olarak kabul edilmektedirler. Uretim siirecinde kullanilan tohumlar, su, gevresel
faktorler, paketleme sirasinda ¢apraz kontaminasyon ve yetersiz el hijyeni mikroorganizmalarin
kontaminasyon kayna@i olabilir. Ozellikle Salmonella, Listeria ve Shiga-toksin iireten
Escherichia coli gibi patojenlerle kontaminasyon riski, sulama ve yikama stirecinde kullanilan
suyun kalitesi, hijyen kosullar1 ve paketleme siiregleriyle yakindan iligkilidir. Uygun
dezenfeksiyon teknikleri, modifiye atmosfer paketleme ve soguk zincir uygulamalar1 gibi
yontemler, hem mikro yesilliklerin raf dmriinii uzatmak hem de giivenli tiiketimlerini saglamak
icin kritik oneme sahiptir. Sonug olarak, mikro yesillikler yliksek besin degerleri, fonksiyonel
ozellikleri ve siirdiirtilebilir tiretim avantajlariyla gelecek vadeden bir gida kaynagidir. Ancak
bu iiriinlerin yaygin ve giivenilir sekilde tiiketilebilmesi, ciftlikten sofraya tiim asamalarda gida
giivenligi standartlarinin gelistirilmesi miimkiin olacaktir.

Anahtar kelimeler: Besin degeri, Fonksiyonel gida, Gida giivenligi, Halk sagligi, Mikro
yesillikler
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Abstract

Currently, nutritious diets, functional foods, and sustainable agriculture methods are becoming
increasingly significant. In this context, microgreens are a food group that stands out due to
their high nutritional value, short production times and functional properties. Microgreens are
the young forms of vegetable, grain and legume seeds harvested within 7-21 days after
germination and stand out for their rich content of vitamins, minerals, phenolic compounds,
carotenoids and glucosinolates. Microgreens were first used to garnish plates in kitchens after
their discovery, and later became a preferred garnish in salads, soups, desserts, appetizers, and
drinks due to their rich content. Various studies have demonstrated that microgreens exhibit
antioxidant, anti-inflammatory, and anticancer effects, and have the potential to support the
immune system, reduce inflammation, and prevent chronic diseases such as cardiovascular
disease, diabetes and obesity. Studies suggest that microgreens can prevent chronic
cardiovascular diseases by reducing lipid and cholesterol levels. The production of microgreens
can be easily carried out in soil-based or hydroponic systems. However, due to their short shelf
life and the fact that they are often consumed raw, they are considered a high-risk food group
that can lead to foodborne illnesses. The seeds, water, environmental factors used in the
production process, cross-contamination during packaging, and inadequate hand hygiene can
be sources of microbial contamination. The risk of contamination, particularly with pathogens
such as Salmonella, Listeria and Shiga toxin-producing Escherichia coli are closely related to
the quality of water used in irrigation and washing processes, hygiene conditions and packaging
processes. Methods such as appropriate disinfection techniques, modified atmosphere
packaging, and cold chain applications are critically important for both extending the shelf life
of microgreens and ensuring their safe consumption. In conclusion, microgreens are a
promising food source due to their high nutritional value, functional properties, and sustainable
production advantages. However, widespread and reliable consumption of these products will
be possible by developing food safety standards at all stages from farm to table.

Keywords: Food safety, Functional food, Microgreens, Nutritional value, Public health
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