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Abstract

Background: Akgakatik cheese is a traditional cheese produced using traditional methods and containing black
cumin and cloves. This study aimed to determine the effects of fermentation at low temperature using different starter
culture combinations and ripening in rumen and polyethylene packaging materials on selected physicochemical and
microbiological properties of Akcakatik cheese.

Methods: In cheese production, pasteurized milk was inoculated with 3% yogurt culture (YC) and a combination
of yogurt and cheese cultures (YCC). As an alternative to the traditional production method, the milk was allowed to
ferment at 20°C for approximately 24 h. The resulting cheese samples were packaged in rumen and polyethylene
packaging materials and stored at +4°C for 90 days. Physicochemical, color, and microbiological properties of the
samples were analyzed throughout the storage period.

Results: Titratable acidity values increased throughout storage. Acidity development was more pronounced in the
YCC group, in which the combination of yogurt and cheese cultures was used. Cheese samples ripened in rumen
packaging had higher dry matter, fat, ash, salt, and color b* values, while their water activity values were significantly
lower. The similarity of tyrosine values among all samples throughout storage indicated that no significant bitterness
developed during storage. In terms of color, L* and a* values decreased, whereas tyrosine values remained unchanged.
Moisture loss resulting from the permeable structure of the rumen packaging increased dry matter and other parameters
associated with dry matter. The color values were also affected by the matte and dry appearance of the product.
According to the microbiological analyses, cheese samples ripened in polyethylene packaging had higher counts of
Lactobacillus spp. and Lactococcus spp., whereas the counts of these microorganisms decreased in the rumen-packaged
samples due to the reduction in water activity during storage. In addition, prolonged fermentation at 20°C supported the
growth of mesophilic starter culture microorganisms. Yeast and mold counts increased throughout storage and reached
higher levels in the rumen-packaged samples. Lipolytic bacterial counts decreased regularly throughout storage in all
samples, whereas proteolytic bacterial counts showed a limited increase during the initial period followed by a decrease
during the later stages of storage.

Conclusion: Different starter culture combinations had significant effects on both the physicochemical and
microbiological properties of Akgakatik cheese during the ripening process.
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Diisiik Sicakhikta Farkh Starter Kiiltiir Kombinasyonu ile Mayalamanin ve Farkli Ambalaj Kullaniminin
Akc¢akatik Peynirinin Bazi Kalite Parametreleri Uzerine Etkisi

Ozet

Arka Plan: Akgakatik peyniri, geleneksel yontemlerle tiretilen ¢orekotu ve karanfilli geleneksel bir peynirdir. Bu
calismada, diisiik sicaklikta farkl starter kiiltiir kombinasyonlar ile gergeklestirilen fermentasyonun ve karin ile
polietilen ambalaj materyallerinde olgunlastirmanin Akcakatik peynirinin bazi fizikokimyasal ve mikrobiyolojik
Ozellikleri tizerindeki etkilerinin belirlenmesi amaglanmistir.

Yontemler: Peynir tiretiminde diisiik sicaklikta pastorize edilen siite %3 oraninda yogurt kiiltiirii (YK) ile yogurt ve
peynir kiiltiirii kombinasyonu (YPK) ilave edilmistir. Geleneksel iiretime alternatif olarak siitler 20°C’de yaklagik 24
saat fermentasyona birakilmistir. Uretilen peynir drnekleri karm ve polietilen ambalaj materyallerinde paketlenmis ve
+4°C’de 90 giin depolanmistir. Depolama siiresince rneklerin fizikokimyasal, renk ve mikrobiyolojik 6zellikleri analiz
edilmistir.

Sonuglar: Depolama siiresince titrasyon asitligi degerleri artig gostermistir. Yogurt ve peynir kiiltiirii kombinasyonunun
kullanilan YPK grubu omeklerde asitlik gelisiminin daha belirgin oldugu belirlenmistir. Karm ambalajinda
olgunlastirilan peynirlerde kurumadde, yag, kiil, tuz, renk b* degerlerinin daha yiiksek oldugu, su aktivitesi degerlerinin
ise onemli diizeyde azaldig: tespit edilmistir. Tirozin degerinin depolama siiresince tiim 6rneklerde benzer olmasi,
depolama sirasinda acilasmanin meydana gelmedigini gostermektedir. Renk acisindan L* ve a* degerlerinin azaldigy,
tirozin degerinin degismedigi belirlenmistir. Karin ambalajinm gecirgen yapisina bagh olarak olusan nem kaybindan
dolay1 kurumadde ile iliskili olan diger degerlerin de arttigy, tiriiniin mat ve kuru goriiniimii nedeniyle renk degerlerinin
etkilendigi tespit edilmistir. Mikrobiyolojik analiz bulgularma gore, Polietilen ambalajda olgunlastirilan peynirlerin
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Lactobacillus spp. ve Lactococcus spp. sayilarmin daha yiiksek oldugu, karm ambalajda su aktivitesinin depolama
stiresince azalmasi nedeniyle bu mikroorganizma sayilarinin azaldigi saptanmustir. Ayrica 20°C’de gerceklestirilen uzun
stireli fermentasyonun mezofilik starter kiiltiir mikroorganizmalarmin gelisimini destekledigi saptanmistir. Maya-kif
say1ilarinin depolama stiresince arttig1 ve karin ambalajli 6rneklerde daha yiiksek degerlere ulastig: tespit edilmistir. TUm
orneklerin lipolitik bakteri sayilari depolama boyunca diizenli olarak azalirken, proteolitik bakteri sayilarinda baslangigta
sinirl artis, ilerleyen donemlerde ise azalma meydana gelmistir.

Sonug: Farkl starter kulltiir kombinasyonun Akgakatik peynirlerinin olgunlasma siirecinde hem fizikokimyasal hem de
mikrobiyolojik 6zellikler Gizerinde 6nemli etkiler yarattigi belirlenmistir.

Anahtar kelimeler: Akgakatik peyniri, starter kiiltiir, karin ambalaji, olgunlasma
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