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Abstract

Enterococcus-associated biogenic amines are frequently found in foods such as cheese, fermented beverages, and
fish. Histamine, tyramine, cadaverine, and putrescine are commonly detected biogenic amines in food items.
Consumption of certain levels of biogenic amines can lead to symptoms like migraines, hypertension, nausea, and
vomiting. Given these adverse health effects, our study aimed to investigate the histamine-producing capabilities
of Enterococcus strains isolated from cheese using qualitative, quantitative, and molecular methods. In this study,
452 cheese samples obtained from markets and bazaars were analyzed. Suspicious Enterococcus spp. colonies
were identified in 391 samples based on morphology. Amino acid decarboxylase activity test was performed to
determine whether enterococci isolates were histamine producers. Of the isolates analyzed, 276 were found to
produce histamine. Biochemical identification tests were performed on these histamine-producing isolates,
revealing that 25 strains exhibited strong histamine production. Histamine concentrations produced by selected
Enterococcus strains were determined through HPLC analysis, yielding concentrations ranging from 14,874 to
26,239 mg/L. Moreover, 16S rDNA sequence analysis was employed to identify 25 Enterococcus strains at the
species level, and the presence of the amino acid decarboxylase gene region was investigated. Among these strains,
7 (28%) were identified as E. faecalis and 18 (72%) as E. faecium. The gene regions responsible for histamine
production were detected in all 25 strains. These findings highlight the importance of maintaining stringent hygiene
conditions during cheese production and storage, as the presence of Enterococcus strains capable of producing
high levels of histamine underscores the need for increased vigilance in food safety practices.
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Histamin iireticisi Enterococcus suslarimin beyaz peynirlerden izolasyonu
Ozet

Enterokoklarla iligkili biyojen aminlere peynir, fermente igecekler ve balik gibi gidalarda siklikla rastlanmaktadir.
Histamin, tiramin, kadaverin ve putresin gida maddelerinde yaygin olarak tespit edilen biyojen aminlerdir. Biyojen
aminlerin belirli seviyelerde tiiketilmesi migren, hipertansiyon, bulanti ve kusma gibi semptomlara neden
olabilmektedir. Bu olumsuz saglik etkileri goz oOniine alindiginda, ¢alismamizda peynirden izole edilen
Enterococcus suslarinin histamin iiretme yeteneklerinin kalitatif, kantitatif ve molekiiler yontemler kullanarak
arastirilmas1 amaglanmistir. Bu calismada market ve pazarlardan temin edilen 452 adet peynir 6rnegi analiz
edilmigtir. Morfolojik olarak 391 o&rnekte stipheli Enterococcus spp. kolonileri belirlenmistir. Enterokok
izolatlarinin histamin iireticisi olup olmadigini belirlemek i¢in amino asit dekarboksilaz aktivite testi yapilmistir.
Analiz edilen izolatlardan 276'sinin histamin iirettigi tespit edilmistir. Bu histamin tireten izolatlar iizerinde
biyokimyasal tanimlama testleri yapilmis ve 25 susun giiglii histamin tiretimi gosterdigi ortaya ¢ikmistir. Secilen
Enterococcus suslari tarafindan tiretilen histamin konsantrasyonlari, HPLC analizi yoluyla belirlenmis ve 14.874
ile 26.239 mg/L arasinda degisen konsantrasyonlar elde edilmistir. Ayrica 25 Enterococcus susunun tiir diizeyinde
tanimlanmas1 i¢in 16S rDNA dizi analizi kullanilarak aminoasit dekarboksilaz gen bolgesinin varligi
aragtirllmistir. Bu suslarin 7'sinin (%28) E. faecalis, 18'inin (%72) E. faecium oldugu belirlenmistir. Histamin
uretiminden sorumlu gen bolgeleri 25 susun tamaminda tespit edilmistir. Bu bulgular, peynir iretimi ve
depolamasi sirasinda siki hijyen kosullarinin korunmasinin énemini vurgulamaktadir; ciinkil yiiksek diizeyde
histamin tiretebilen Enterococcus suslarinin varligi, gida giivenligi uygulamalarinda daha fazla dikkatli olunmasi
gerektiginin altini ¢izmektedir.
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