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th_erm:-phflus (PASE ve PAS31) tlrlne alt alduklan belirlenmistir. Bu izolatlarin PAS ortaminda EPS dretim I
miktarlari (98.6-1180mg/L) tespit ediimistir. PASE ve PAS31 suslarinin besi ortamina gére, PAS ortaminda %40
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dretilen EPS'lerin monosakkarit kompozisyonlan HPLC ile anallz edilmis ve EPS'lerin allkoz ve galaktozdan olustudu [
belidlenmistir. FTIR analizi sonuclarina gére 6 nolu EPS érmedl piran iceren o tipi polisakkarit, 31 nolu EPS Grnedi ise
piran iceren B tip polisakkarit olarak yorumlanmistin. Termal iletkenlik degisimi igin termogravimetrik analiz (TGA)
sonuclanna gire sicakliklar EPS & ve EPS 31 Igin sirasiyla 118.7-497.8:°C ve 131.7-472,6 UC'dir. Diferansiyel
taramal kalorimetre (DSC) analizl sonucu PASE ve PAS31 endotermik pikl, 275.52 2C ve 263.32 °C 'lik bir erime
noktas: sergilemistic. Antioksidan ve antimikrobiyel Gzellikleri igin projede verilen metotlar denenmis antioksidan ve
antimikroblyel aktivite tespit edilememistin. Ayrica probivotik dzellik tasimadidi da bellrlenmistir. Proje kapsaminda
belirlenen S, thermophilus PAS6 ve PAS31 suslanimin, dnemli bir sit endistrisi ati§i olan PAS'in mikrobiyal déntsim
lle sadece cevre Icin dedil, ayni zamanda sirdiirilebillr ekonomi icin de avantaj sadlayacafyi ve gerceklestirilen EFS

dretimi ile grda endiistrisinde mevcut kullamim alanlari géz 8nlne alindidinda katma deder sadlayacad
distindlmektedir.
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OZET

Peynir alt1 suyu (PAS) siit endiistrisinin yan tiriinii olarak peynir {iretimi esnasinda
aciga ¢ikmakta, ancak bu iiriin giinlimiizde istenilen Ol¢iide degerlendirilememektedir. Bu
baglamda zengin karbon kaynagi olarak gorilen PAS’in degerlendirilmesi ig¢in
ekzopolisakkarit (EPS) tiretiminde kullanilmasi, bu amagla secilmis EPS iireten laktik asit
bakterileri (LAB) ile hem siit ve siit iiriinleri atiklarinin degerlendirilmesi hem de gida
endistrisinde cesitli gidalarin formiilasyonlarinda kullanilmasi 6nem tasimaktadir. Bu
calismada, LAB izolasyonu i¢in eksi hamur, yogurt ve peynir izolasyon kaynagi olarak
kullanilmistir. Elde edilen izolatlardan gram pozitif, katalaz negatif 6zellik gosteren 40 adet
izolat laktik asit bakterisi olarak secilmistir. Belirlenen izolatlarin EPS iiretim miktarlari
(38.14-408.73mg/L) besi ortaminda tespit edilmis ve yiiksek EPS {ireticisi olan izolatlarin
molekiiler tanimlamasi gergeklestirilerek S. thermophilus (PAS6 ve PAS31) tiiriine ait
olduklar1 belirlenmistir. Bu izolatlarin PAS ortaminda EPS iiretim miktarlar1 (98.6-
1180mg/L) tespit edilmistir. PAS6 ve PAS31 suslarinin besi ortamina gore, PAS ortaminda
%40 fazla EPS tirettikleri belirlenmistir. Elde edilen EPS’ler izole edilerek saflastirilmis ve
liyofilize edilmistir. PAS’da iiretilen EPS’lerin monosakkarit kompozisyonlar1t HPLC ile
analiz edilmis ve EPS’lerin glikoz ve galaktozdan olustugu belirlenmistir. FTIR analizi
sonuglarina gore 6 nolu EPS 6rnegi piran igeren o tipi polisakkarit, 31 nolu EPS 6rnegi ise
piran iceren B tip polisakkarit olarak yorumlanmistir. Termal iletkenlik degisimi igin
termogravimetrik analiz (TGA) sonuglarina gore sicakliklar EPS 6 ve EPS 31 i¢in sirasiyla
118.7-497.8 °C ve 131.7-472.6 °C’dir. Diferansiyel taramali kalorimetre (DSC) analizi
sonucu PAS6 ve PAS31 endotermik piki, 275.52 °C ve 263.32 °C 'lik bir erime noktasi
sergilemistir.  Antioksidan ve antimikrobiyel o6zellikleri ig¢in projede verilen metotlar
denenmis antioksidan ve antimikrobiyel aktivite tespit edilememistir. Ayrica probiyotik
Ozellik tasimadig1 da belirlenmistir. Proje kapsaminda belirlenen S. thermophilus PAS6 ve
PAS31 suslarinin, 6nemli bir siit endiistrisi ati§1 olan PAS’in mikrobiyal doniisiim ile
sadece ¢evre i¢in degil, ayn1 zamanda siirdiiriilebilir ekonomi i¢in de avantaj saglayacagi
ve gerceklestirilen EPS iiretimi ile gida endiistrisinde mevcut kullanim alanlar1 g6z 6niine
alindiginda katma deger saglayacag diisiintilmektedir.

Anahtar Kelimeler: Peyniralti suyu, ekzopolisakkarit, laktik asit bakterileri, endiistriyel
atik
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ABSTRACT

Whey (PAS) is released during cheese production as a by-product of the dairy
industry, but this product cannot be utilized to the desired extent today. In this context, it is
important to utilize PAS, which is seen as a rich carbon source, in the production of
exopolysaccharide (EPS) for its utilization, and to utilize both milk and dairy wastes and to
use it in the formulations of various foods in the food industry with EPS-producing lactic
acid bacteria (LAB) selected for this purpose. In this study, sourdough, yogurt and cheese
were used as sources for LAB isolation. Among the isolated bacteria, 40 Gram positive and
catalase negative isolates were selected as lactic acid bacteria. The EPS production
amounts of the isolates (38.14-408.73mg/L) were determined in the growth media and
isolates with high EPS production were picked and identified as S. thermophilus (PAS6 and
PAS31) with molecular methods. The EPS production amounts of these isolates were
determined in PAS medium (98.6-1180mg/L). It was determined that the PAS6 and PAS31
strains produced 40% more EPS in PAS medium compared to the nutrient medium. The
EPSs obtained were isolated, purified and lyophilized. Monosaccharide compositions of
EPS produced in whey were analyzed by HPLC and it was determined that EPS consisted
of glucose and galactose. According to the FTIR analysis results, EPS sample 6 was
interpreted as a pyran-containing a-type polysaccharide, and EPS sample 31 was a pyran-
containing B-type polysaccharide. Thermogravimetric analysis (TGA) results of EPS 6 and
EPS, the temperatures for thermal conductivity change, are 118.7-497.8 °C and 131.7-472.6
°C respectively. Differential scanning calorimetry (DSC) analysis showed that the
endothermic peak of PAS6 and PAS31 exhibited a melting point of 275.52 °C and 263.32
°C. Antioxidant and antimicrobial properties of EPSs were tested by the methods given in
the project and no antioxidant or antimicrobial activity was detected. It was also
determined that EPSs do not have probiotic properties. It is thought that within the scope of
the project, S. thermophilus strains of PAS6 and PAS31 with the production of EPS by
microbial transformation of PAS, an important dairy industry waste, will provide
advantages not only for the environment but also for the sustainable economy and will
provide added value considering the current usage areas in the food industry.

Keywords: Whey, exopolysaccharide, lactic acid bacteria, industrial waste
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