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Laktuloz ølave Edilerek hretilen SucuklarÕn BazÕ Kalite Özelliklerinin Belirlenmesi 

Determining of Some Quality Properties of Sucuks Produced by Lactulose Addition 

 
Harun URAN1*, Hatice ùANLIDERE ALOöLU1, Bayram ÇETøN1 

Özet 
LakWXOR], SURbi\RWik bakWeUiOeUiQ geOiúiPiQi WeúYik edeQ SUebi\RWik |]eOOi÷e VahiS biU diVakkaUiWWiU. GÕda 
eQd�VWUiViQde kXOOaQÕPÕ gideUek aUWPakWa ROXS, |]eOOikOe SURbi\RWik gÕdaOaUda kXOOaQÕPÕ �]eUiQde dXUXOPakWadÕU. 
PURbi\RWik eW �U�QOeUi, QiVSeWeQ \eQi Ye eW eQd�VWUiViQiQ oRk i\i WaQÕQPaPÕú biU aOaQÕdÕU. hOkePi]de bX W�Ude �UeWiOeQ 
�U�QOeUiQ baúÕQda feUPeQWe VXcXk geOPekWediU. PUebi\RWik |]eOOi÷e VahiS OakWXOR]XQ, �OkePi]de oRk eVki \ÕOOaUdaQ 
beUi �UeWiOeQ Ye VeYiOeUek W�keWiOeQ feUPeQWe VXcXkOaUÕQ kaOiWe |]eOOikOeUiQi ROXPOX \|Qde eWkiOe\ebiOece÷iQdeQ 
haUekeWOe SOaQOaQaQ bX oaOÕúPada, faUkOÕ kRQVaQWUaV\RQOaUda (%0.5, %1 Ye %2) OakWXOR] iOaYeVi\Oe ha]ÕUOaQaQ 
VXcXkOaU, feUPaQWaV\RQ V�UeciQdeQ VRQUa oeúiWOi |]eOOikOeUi bakÕPÕQdaQ iQceOeQPiúWiU. EOde ediOeQ YeUiOeUe g|Ue 
OakWXOR] iOaYeVi VXcXkOaUÕQ kXUXPadde, k�O Ye SH de÷eUOeUiQde faUkOÕOÕk ROXúWXUPaPÕú (p>0.05), bununla 
birlikte %2 OakWXOR] kaWkÕOÕ VXcXkOaU OakWXOR] iOaYe ediOeQ di÷eU gUXSOaU Ye ediOPe\eQ kRQWURO gUXbXQa g|Ue VX 
aktivitesi aoÕVÕQdaQ |QePOi d�]e\de d�ú�k bXOXQPXúWXU (p<0.05). LakWXOR] kaWkÕVÕ �U�QOeUiQ L* de÷eUiQi (SaUOakOÕk) 
aUWWÕUPÕú, b* de÷eUiQi (VaUÕOÕk) a]aOWPÕú, aQcak iVWaWiVWikVeO ROaUak faUk ROXúWXUPaPÕúWÕU (p>0.05). Örneklerin a* 
de÷eUi (kÕUPÕ]ÕOÕk) de OakWXOR] iOaYeVi\Oe d�ú�ú g|VWeUPiú Ye bX dXUXP kRQWURO gUXbX |UQekOeUe g|Ue |QePOi 
d�]e\de faUkOÕ (p<0.05) bXOXQPXúWXU. LakWXOR] kaWkÕVÕ VXcXkOaUÕQ WekVW�UeO (VeUWOik, \aSÕúkaQOÕk, eOaVWiki\eW, 
oi÷QeQebiOiUOik Ye ba÷OÕOÕk) Ye dX\XVaO |]eOOikOeUiQde faUkOÕOÕk \aUaWPaPÕú, dX\XVaO de÷eUOeQdiUPe\i \aSaQ SaQeO 
eQ oRk %2 OakWXOR] kaWkÕOÕ VXcXkOaUÕ be÷eQdikOeUiQi ifade eWPiúOeUdiU. A\UÕca PikURbi\RORjik aQaOi] VRQXoOaUÕQa 
göre fermantasyon süreci sonunda örneklerde Enterobacteriacea, Toplam Aerobik Mezofilik Bakteri (TAMB) ve 
maya-k�f Va\ÕOaUÕ aoÕVÕQdaQ faUk beOiUOeQPePiú, aQcak LakWik AViW BakWeUiOeUi (LAB) Va\ÕVÕQÕQ OakWXOR] iOaYe ediOeQ 
örneklerde kontrol örneklerine g|Ue \�kVek ROdX÷X (p<0.05) WeVSiW ediOPiúWiU. SXcXk |UQekOeUiQdeQ WaUaPaOÕ 
eOekWURQ PikURVkRbX (SEM) iOe g|U�QW� de aOÕQPÕú Ye %2 OakWXOR] iOaYe ediOPiú VXcXk |UQekOeUiQde baViO \aSÕdaki 
bakWeUiOeUiQ \R÷XQ ROdX÷X g|U�OP�úW�U.    

Anahtar Kelimeler: : Laktuloz, Prebiyotik, Sucuk, Fiziksel kalite, Laktik asit bakterileri 
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Abstract 
Lactulose is a disaccharide with a prebiotic property that promotes the development of probiotic bacteria. It is 
increasingly used in the food industry, especially in the use of probiotic foods. Probiotic meat products are 
relatively new and not well known area of the meat industry. In the study, which is planned based on the possibility 
that lactulose can influence the quality properties of sucuks positively, sucuks prepared with the addition of 
lactulose at different concentrations (0.5%, 1% and 2%) were examined according to their various properties 
following the fermentation process. According to the results, the addition of lactulose did not cause any difference 
in the dry matter, ash and pH values of the sucuks (p>0.05), however, the water activity of the sucuks containing 
2% lactulose were found significantly lower when compared to the other groups (p<0.05). The addition of 
lactulose increased the L* value (brightness) of the products, and decreased the b* value (yellowness), but did not 
cause any statistical difference (p>0.05). Lactulose supplementation did not cause any difference in the textural 
properties of samples, on the other hand sucuks with 2% lactulose were the most favored group for sensory 
evaluation. In addition, according to the results of microbiological analysis, there was no difference in the number 
of Enterobacteriacea, Total Aerobic Mesophilic Bacteria (TAMB) and yeast-mold in the samples at the end of the 
fermentation process. However, the count of Lactic Acid Bacteria (LAB) was found to higher (p<0.05) in the 
samples with lactulose added compared to the control samples. In the SEM images of the samples, bacil bacteria 
were observed very dense in the 2% lactulose added sucuks.  

Keywords: Lactulose, Prebiotic, Sucuk, Physical quality, Lactic acid bacteria   
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1. Giriú 
 PUebi\RWik ifadeVi ³kRORQ bakWeUiOeUiQdeQ biUiQiQ Ye\a a] biU kÕVPÕQÕQ oR÷aOPaVÕQÕ Ye/Ye\a akWiYiWeViQi eWkiOe\iS 
\aUaUOÕ biU eWki ROXúWXUaQ, ViQdiUiOePe\eQ gÕda kaWkÕ PaddeVi´ úekOiQde WaQÕPOaQPakWadÕU (GibVRQ Ye RRbeUfURid, 
1995). Pek oRk fa\daOaUÕQÕQ ROdX÷X biOiQeQ bX PaddeOeUiQ �]eUiQde eQ oRk dXUXOaQOaUÕ ROigRfUXkWR], QeRúekeU, 
inülin gibi fruktooligosakkaritler (FOS) ve laktuloz, laktitol gibi galaktooligosakkaritlerdir (GOS) (Gülmez ve 
Güven, 2002).  

 Prebiyotikler içerisinde yer alan laktulozun, iOk ke] 1930 \ÕOÕQda MRQWgRPeU\ Ye HXdVRQ WaUafÕQdaQ eOde 
edildi÷i biOdiUiOPekWediU. DR÷ada dR÷aO ROaUak PeYcXW ROPa\ÕS, süt ürünleriniQ ÕVÕWÕOPaVÕ\Oa laktozun 
izomeri]aV\RQX VRQXcX ROXúPakWa Ye UHT V�WWe % 0.5 RUaQÕQda bXOXQPakWadÕU (MRQWiOa Ye aUk., 2005). LakWXOR], 
\aUÕ VeQWeWik biU diVakkaUiW W�UeYi ROXS gaOakWR]XQ fUXkWR]a ȕ(1-4) gOikR]idik ba÷ iOe ba÷OaQPaVÕ VRQXcX ROXúXU. 
øQce ba÷ÕUVak kaQaOÕQda de÷iúikOi÷e X÷UaPadaQ kaOÕQ ba÷ÕUVa÷a geoeUek |QceOikOe BifidRbakWeUOeU gibi PeWabROi]Pa 
için oRk fa\daOÕ ROaQ SURbi\RWik bakWeUiOeU WaUafÕQdaQ de÷eUOeQdiUiOPekWe Ye bX bakWeUiOeUiQ geOiúiPiQi 
desteklemektedir. HaVWaOÕk \aSÕcÕ bakterilere kaUúÕ SURbi\RWik bakWeUiOeUiQ eWkiViQiQ OakWXOR] kaWkÕVÕ iOe önemli 
d�]e\de deVWekOeQdi÷i belirtilmektedir. BX QedeQOe fRQkVi\RQeO de÷eUi \�kVek bir prebiyotik olarak kabul 
edilmektedir. (AkaOÕQ, 2002; KaYaV Ye KaYaV, 2011).  

 FRQkVi\RQeO |]eOOi÷i \aQÕQda WekQRORjik ROaUak da |QeP aU] edeQ Ye eQd�VWUi\eO ROaUak da oeúiWOi SURVeVOeUde 
de÷eUOeQdiUiOeQ biU kaWkÕdÕU. LakWXOR]XQ gÕda VaQa\iiQde |]eOOikOe fÕUÕQcÕOÕk Ye V�W �U�QOeUi\Oe, oeúiWOi ioecekOeUde 
Ye ba]Õ |]eO gÕdaOaUÕQ �UeWiPiQde kXOOaQÕOdÕ÷Õ beOiUWiOPekWedir (Alpkent ve Göncü, 2005).  

 LakWXOR]XQ baúWa \R÷XUW Ye Se\QiU ROPak �]eUe |]eOOikOe V�W �U�QOeUiQde kXOOaQÕPÕ �]eUiQe Sek oRk aUaúWÕUPa 
bXOXQPakWadÕU. BXQa kaUúÕQ bX kaWkÕ PaddeViQiQ eW �U�QOeUiQde kXOOaQÕPÕ �]eUiQe oRk a] oaOÕúPa bXOXQPakWadÕU. 
Son yÕOOaUda feUPeQWe �U�QOeUde kaWkÕ PaddeVi ROaUak OakWXOR], fUXkWRROigRVakkaUiW, gaOakWRROigRVakkaUiWOeU gibi 
SUebi\RWik VakkaUiWOeUiQ kXOOaQÕPÕ �]eUiQde dXUXOPakWadÕU. Bu maddelerin |]eOOikOe bifidRbakWeUOeUiQ geOiúiPiQi 
WeúYik eWWi÷i biOiQPekWediU (Ba÷daWOÕ Ye KXQdakoÕ, 2013). 

 AUaúWÕUPaPÕ]da SUebi\RWik |]eOOi÷e VahiS biU diVakkaUiW ROaQ OakWXOR]XQ, VXcXk �UeWiPiQde kXOOaQÕOPaVÕ 
aPaoOaQPÕúWÕU. FeUPaQWaV\RQ iúOePi, eWi X]XQ V�Ue PXhafa]a eWPek Ye \eQi �U�Q �UeWPek aPacÕ\Oa kXOOaQÕOaQ 
oldukça eski yöntemlerdeQdiU. G�Q�P�]de faUkOÕ tür eWOeUiQ kXOOaQÕPÕQa ROaQak Va÷OaPak, �U�Q oeúiWOiOi÷iQi 
aUWÕUPak Ye Va÷OÕk aoÕVÕQdaQ fa\daOÕ �U�QOeU �UeWPek aPacÕ\Oa feUPaQWaV\RQ iúOePiQde PikURRUgaQi]Pa, eW Ye 
teknoloji birlikte kXOOaQÕOPakWadÕU (Geçgel ve ark., 2016). Fermantasyon eVQaVÕQda �U�Q oeúiWOi fi]ikVeO, 
biyokimyasal, mikrobiyolojik de÷iúiPOeU geoiUPekWe ve üründe istenilen tat, koku ile tekstür ROXúPakWadÕU (Gökalp 
ve ark., 1998). 

 SXcXk, T�Uk GÕda KRdekVi iOgiOi WebOi÷iQe g|Ue b�\�kbaú Ye/Ye\a k�o�kbaú ha\YaQ kaUkaV eWOeUiQiQ Ye 
\a÷OaUÕQÕQ kÕ\ÕOaUak Oe]]eW YeUiciOeU iOe kaUÕúWÕUÕOdÕkWaQ VRQUa dR÷aO Ye\a \aSa\ kÕOÕfOaUa dROdXUXOaUak beOiUOi 
kRúXOOaUda feUPeQWaV\RQ Ye kXUXWPa iúOePOeUi X\gXOaQaUak keViW \�]e\i PR]aik g|U�Q�P�Qde ROaQ ÕVÕO iúOeP 
X\gXOaQPaPÕú feUPeQWe eW �U�Q� olarak WaQÕPOaQPakWadÕU (AQRQiP, 2019). hOkePi] VWaQdaUW kXUXOXúXQa (TSE) 
g|Ue iVe geOeQekVeO T�Uk VXcX÷X, PeY]XaWÕQa X\gXQ kRPbiQa Ye Pe]bahaOaUda keViOeQ kaVaSOÕk ha\YaQOaUÕQ g|Yde 
eWOeUiQdeQ ha]ÕUOaQaQ VXcXk haPXUXQXQ, dR÷aO Ye\a \aSa\ kÕOÕfOaUa dROdXUXOXS, ROgXQOaúWÕUPa iúOePiQe Wabi 
WXWXOPaVÕ iOe eOde ediOeQ et ürünü olarak WaQÕPOaQPakWadÕU (TSE, 2002).   

 Fermente et �U�QOeUi AYUXSa �OkeOeUi baúWa ROPak �]eUe d�Q\ada \a\gÕQ biU úekiOde �UeWiOPekWe Ye 
tüketilmektedir. Türklere özgü fermente bir et ürünü olan sucuk, ülkemizde de \R÷XQ olarak üretilmesine Ua÷PeQ 
halen standart �UeWiP kRúXOOaUÕ beOiUOi ROPa\aQ biU �U�Q duUXPXQdadÕU. GeOeQekVeO T�Uk VXcXkOaUÕ \a\gÕQ ROaUak 
küçük ve orta ölçekli iúOeWPeOeUde haYa akÕPÕ beraberinde, geleneksel yöntemler takip edilerek üretilmektedir. Bu 
ürünün oeúiWOeUi ioeUiViQde feUPeQWe VXcXkOaUÕQ daha fa]Oa WeUcih ediOPeViQde Ye be÷eQiOPesinde, fermantasyonun 
bX �U�QOeUde hRúa gideQ Oe]]eW, aURPa, UeQk Ye \aSÕVaO QiWeOikOeU iOe nispeten uzun bir raf ömrü ka]aQdÕUPaVÕQÕQ 
etkili ROdX÷X belirtilmektedir (Kara ve Akkaya, 2010). 

 SXcXkOaUda aU]X ediOeQ \aSÕ, Oe]]eW, aURPa Ye UeQk, VXcXk haPXUXQdaki VSRQWaQ PikURRUgaQi]PaOaUÕQ, 
feUPaQWaV\RQ eVQaVÕQda eQ]iPaWik Ye bi\RkiP\aVaO UeakVi\RQOaUÕ aUacÕOÕ÷Õ iOe úekiOOeQPekWediU. SXcX÷XQ 
ROgXQOaúPaVÕ Ye bXQa ba÷OÕ ROaUak kaOiWe QiWeOikOeUiQiQ geOiúPeViQi Va÷Oa\aQ eQ |QePOi eWkeQOeU PikURbi\eO 
aktivitelerdiU. OOgXQOaúPada URO aOaQ baúOÕca bakWeUiOeU OakWRbaViOOeU, SediRkRkOaU, PikURkRkOaU Ye VWafiORkRkOaUdÕU. 
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SXcXkOaUda aU]X ediOeQ kaOiWe kUiWeUOeUiQiQ ROXúPaVÕ, ROgXQOaúPada URO R\Qa\aQ bX bakWeUi gUXSOaUÕQÕQ fORUada 
bXOXQPa d�]e\OeUi Ye ROXúWXUdXkOaUÕ eWkiOeUOe \akÕQdaQ iOiúkiOidiU (G|]�b�\�k Ye g]dePiU, 2005).   

 SXcXk �UeWiPiQde ROgXQOaúPa\Õ hÕ]OaQdÕUPak PakVadÕ\Oa VWaUWeU k�OW�U iOaYeVi \aSÕOabiOdi÷i gibi, VXcXk 
haPXUXQda bXOXQaQ dR÷aO PikURfORUaQÕQ oR÷X ]aPaQ iVWeQeQ QeWice\i Va÷OadÕ÷Õ biOdiUiOPekWediU. Bununla birlikte 
geQeOOikOe eQd�VWUi\eO �UeWiPde oeúiWOi úekeUOeU (gOXkR], VakkaUR] Ye ba]eQ OakWR]) VXcXk haPXUXQa iOaYe 
ediOPekWediU. FeUPaQWaV\RQ Ye ROgXQOaúWÕUPa aúaPaOaUÕQda, OakWik aViW bakWeUiOeUi |QceOikOi eQeUji ka\QakOaUÕ ROaQ 
glukozu, pH azalmaVÕQÕ Va÷Oa\aQ OakWik aVide d|Q�úW�UPekWediUOeU. OUWaPdaki bX aViWOeúPe, d�ú�k SH¶\a a] da 
ROVa diUeQoOi ROaQ SaWRjeQik Ye iVWeQPe\eQ bakWeUiOeUiQ iQhibiV\RQX aoÕVÕQdaQ da |QePOi ROXS, VXcX÷XQ WiSik 
RUgaQROeSWik kaUakWeUiQiQ geOiúPeViQi Va÷OaPakWadÕU (BiOge, 2010). 

 AUaúWÕUPaPÕ]da faUkOÕ kRQVaQWUaV\RQOaUda SUebi\RWik biU biOeúik ROaQ OakWXOR] iOaYe ediOeUek �UeWiOeQ VXcXkOaU, 
feUPaQWaV\RQ V�UeciQi WakibeQ kaOiWe |]eOOikOeUiQiQ biU kaWkÕ ROaQ OakWXOR]XQ, VXcX÷XQ feUPaQWaV\RQ V�UeciQe ROaQ 
kaWkÕVÕ beOiUOeQPe\e oaOÕúÕOPÕúWÕU. 

2. Materyal ve Metot 

 SXcXk �UeWiPi ioiQ kXOOaQÕOacak PaO]ePeOeU (VÕ÷ÕU eWi, kX\UXk \a÷Õ, bahaUaWOaU) KÕUklareli'de faaliyet gösteren 
|]eO biU eW iúOePe WeViViQdeQ (DeUe EW Ye EW hU�QOeUi) WePiQ ediOPiú Ye �UeWiP de a\QÕ WeViVWe \aSÕOPÕúWÕU. gWe \aQdaQ 
�UeWiPde kXOOaQÕOaQ NaNO2 ve Na-aVkRUbaW MeUck'WeQ (AOPaQ\a), OakWXOR] SigPa'daQ (L7877, ABD) aOÕQPÕúWÕU. 
TüP aQaOi]OeU KÕUkOaUeOi hQiYeUViWeVi, GÕda M�heQdiVOi÷i B|O�P� OabRUaWXaUOaUÕQda (KÕUkOaUeOi, T�Uki\e) 
\aSÕOPÕúWÕU. 

2.1. Sucuk üretimi 

SXcXk �UeWiPi ioiQ aQa biOeúeQOeUi VÕ÷ÕU eWi (%80) Ye kX\UXk \a÷Õ (%20) ROXúWXUPXúWXU. BX aQa kaUÕúÕPÕQ kg¶Õ 
baúÕQa iOaYe ediOeQ di÷eU biOeúeQOeU úXQOaUdÕU: kÕUPÕ]Õ bibeU (7 g), WX] (25 g), VaUÕPVak (WR]) (10 g), kaUabibeU (5 g), 
kimyon (9 g), yenibahar (2.5 g), Na-aVkRUbaW (0.45 g) Ye NaNO2 (0.15 g). hUeWiPde |QceOikOe eW Ye dRQdXUXOPXú 
kX\UXk \a÷Õ biU kÕ\Pa PakiQeViQde (AUÕ MakiQe, øVWaQbXO, T�Uki\e) \akOaúÕk 1-1.5 cP bR\XWOaUÕQda ROacak úekiOde 
oekiOPiúWiU. Daha VRQUa WX] (NaNO2 iOaYe ediOiS kaUÕúWÕUÕOPÕú úekiOde), bahaUaWOaU, Na-aVkRUbaW ekOeQPiú Ye kÕ\ÕOPÕú 
eW iOe kaUÕúWÕUÕOPÕúWÕU. KaUÕúÕP diQOeQdiUiOdikWeQ VRQUa (0-4RC'de 12 VaaW), d|UW gUXba a\UÕOPÕú, bXQOaUdaQ �o�Qe 
OakWXOR] ekOeQPiú (%0.5, 1 Ye 2) Ye VRQXQcXVX iVe kRQWURO ROaUak a\UÕOPÕúWÕU. EOde ediOeQ VXcXk haPXUX eO 
\aUdÕPÕ\Oa i\ice kaUÕúWÕUÕOaUak hRPRjeQ haOe geWiUiOPiúWiU. HaPXU WekUaU iQce g|]eQek oaSÕQa Vahip aynadan 
geoiUiOeUek dROXPa ha]ÕU haOe geWiUiOPiúWiU. SXcXk haPXUX, |QcedeQ ÕVOaWÕOPÕú dR÷aO VÕ÷ÕU ba÷ÕUVakOaUÕQa dROdXUXOXS 
ba÷OaQaUak aVkÕ\a aVÕOPÕúWÕU. Ha]ÕUOaQaQ VXcXkOaU |Qce 3 g�Q bR\XQca 25�1RC Ye %90 RH'de Ye VRQUa da 12 g�Q 
boyunca 20±1oC'de ve %80-85 RH'de bekOeWiOeUek ROgXQOaúWÕUÕOPÕúWÕU. BX V�UeQiQ VRQXQda ROgXQOaúPa V�Ueci 
WaPaPOaQaQ VXcXkOaU aQaOi]e aOÕQPÕúWÕU. hUeWiP 2 WekeUU�UO� \aSÕOPÕú Ye aQaOi]OeU SaUaOeOOi ROaUak \�U�W�OP�úW�U. 

2.2. Analizler 

2.2.1. Fizikokimyasal analizler 

SXcXk |UQekOeUiQiQ kXUXPadde Ye k�O aQaOi]OeUi AOAC (1990)¶a g|Ue \aSÕOPÕúWÕU. SH |Oo�POeUiQde, 
hRPRjeQi]e ediOPiú |UQekOeUdeQ 10 g aOÕQPÕú Ye 100 PO Vaf VX ioeUiViQde hRPRjeQi]aW|U kXOOaQÕOaUak 1 dk 
homojenize edildikten sonra pH-metre (WTW Inolab Level 2) SURbX daOdÕUÕOPÕúWÕU Ye de÷eUOeU ka\dediOPiúWiU 
(AOAC, 1984).  

SX akWiYiWeVi |Oo�P�, VX akWiYiWeVi Wa\iQ ciha]Õ (NRYaViQa LabSZifW, øVYioUe) kXOOaQÕOaUak 25oC¶de 
geUoekOeúWiUiOPiúWiU (FUei Ye aUk., 2012).  

SXcXkOaUÕQ CIE L* (SaUOakOÕk), a* (kÕUPÕ]ÕOÕk) Ye b* (VaUÕOÕk) de÷eUOeUi CR-400 Conica Minolta (Minolta, Osaka, 
JaSRQ\a) ReQk gOo�P Ciha]Õ kXOOaQÕOaUak beOiUOeQPiúWiU. EúiW bR\OaUda keViOeQ heU |UQekWeQ beú |Oo�P \aSÕOdÕkWaQ 
VRQUa aUiWPeWik RUWaOaPaOaUÕ heVaSOaQPÕúWÕU (GRkRgOX Ye aUk, 2010).  

PiúiUPe ka\bÕ WeVSiWi ioiQ VXcXkOaU eOekWUikOi Õ]gaUada (SiPbR, T�Uki\e) \akOaúÕk 180oC¶de 5 dakika V�Ue iOe 
SiúiUiOPiúWiU. SXcXkOaUda SiúiUPe ka\bÕ, SiúiUPedeQ |Qceki VXcXk a÷ÕUOÕ÷ÕQÕQ SiúPiú VXcXk a÷ÕUOÕ÷ÕQdaQ oÕkaUÕOÕS, 
oi÷ VXcXk a÷ÕUOÕ÷ÕQa b|O�P�Q�Q \�] iOe oaUSÕPÕ VRQXcX WeVSiW ediOPiúWiU (BRVWaQ Ye aUk., 2001).  
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SXcXk |UQekOeUiQiQ TekVW�U PURfiO AQaOi]i (TPA), WekVW�U aQaOi] ciha]Õ (TA.HD POXV SWabOe MicUR S\VWePV LWd., 
SXUUe\, øQgiOWeUe) kXOOaQÕOaUak geUoekOeúWiUiOPiúWiU. gOo�P ioiQ 36 PP oaSÕQda aO�PiQ\XP ViOindir prob (SMS P/36, 
36PPdiaPeWeU, TA.HD POXV SWabOeMicUR S\VWePV LWd., SXUUe\, øQgiOWeUe) kXOOaQÕOPÕúWÕU. gOo�P ioiQ G�o-zaman 
defRUPaV\RQ e÷UiOeUi, 30 kg¶OÕk \�k h�cUeVi X\gXOaQaUak eOde diOPiúWiU. gOo�POeUi \aSÕOacak VXcXk |UQekOeUi, 
bX]dROabÕQda bekOeWiOPiú Ye oÕkaUÕOdÕkWaQ VRQUa 1 cP \�kVekOi÷iQde Ye 1.5 cP keQaU X]XQOX÷XQda eúiW bR\OaUda 
keViOeUek ciha]a \eUOeúWiUiOPiúWiU. Ciha]ÕQ |Q WeVW, WeVW Ye VRQ WeVW hÕ]Õ VÕUaVÕ\Oa 1, 5 Ye 1 PP/V ROaUak a\aUOaQPÕúWÕU. 
Güç-X]akOÕk e÷UiOeUi ka\dediOPiúWiU Ye kXYYeW Ye PakViPXP kXYYeW SikiQiQ PeVafeVi iOe e÷Ui\i WePViO edeQ 
PekaQik SaUaPeWUeOeU (VeUWOik, oi÷QeQebiOiUOik, \aSÕúkaQOÕk, eOaVWiki\eW Ye kRhe]ifOik) beOiUOeQPiúWiU. gOo�POeU heU 
|UQek ioiQ 5¶eU ke] WekUaU ediOPiú Ye RUWaOaPa de÷eUOeU ka\dediOPiúWiU (DeUWOi ve ark., 2016). 

2.2.2. Mikrobiyolojik analizler 

 SXcXkOaUÕQ feUPaQWaV\RQ V�UeciQiQ 7. Ye 15. g�QOeUiQde Entereobacteriaceae, Toplam aerobik mezofilik 
bakteri (TAMB), maya-k�f Ye LakWik aViW bakWeUiOeUi (LAB) Va\ÕPÕ \aSÕOPÕúWÕU. Entereobacteriaceae analizi Violet 
Red BiOe De[WURVe AgaU (VRBDA, O[Rid, EQgOaQd) kXOOaQÕOaUak d|kPe SOak \|QWePi iOe 37oC¶de 24 VaaW inkübe 
ediOeUek \aSÕOPÕúWÕU (TSE, 2018). TAMB Va\ÕPÕ ioiQ ha]ÕUOaQaQ |UQekOeU POaWe CRXQW AgaU (PCA, O[Rid) �]eUiQe 
d|kPe SOak \|QWePi iOe ekiOPiú Ye 30oC¶de 24-48 VaaW iQk�be ediOPiúWiU (TSE, 2014a) Toplam maya-k�f Va\ÕPÕ 
RRVe BeQgaO ChORUaPSheQicRO AgaU (O[Rid) kXOOaQÕOaUak \a\Pa SOak \|QWePi iOe 25oC¶de 5-7 gün inkübe edilerek 
\aSÕOPÕúWÕU (TSE, 2014b). LAB Va\ÕPÕ ioiQ MaQ RRgRVa ShaUSe AgaU (MRS)¶a ekiP \aSÕOPÕú Ye |UQekOeU 37�C¶de 
72 VaaW V�Ue iOe aQaeURb kRúXOOaUda iQk�be ediOeUek Va\ÕPOaUÕ geUoekOeúWiUiOPiúWiU (GiPeQR Ye aUk., 2001). 
Sa\ÕPOaUdaQ eOde ediOeQ VRQXoOaU ORg kRb g-1 ROaUak ifade ediOPiúWiU.  

2.2.3. Duyusal analizler 

SXcXkOaUÕQ oeúiWOi dX\XVaO |]eOOikOeUiQiQ (ReQk, kRkX, Oe]]eW, dRkX, geQeO kabXO) beOiUOeQPeVi aPacÕ\Oa, 
VRQXoOaUÕQ 10 cP X]XQOX÷XQda oi]giOeUe \aSÕOdÕ÷Õ de÷eUOeQdiUPe VkaOaVÕ kXOOaQÕOPÕúWÕU. SkaOa\a g|Ue 0: kabXO 
ediOePe] Ye 10:P�kePPeO de÷eUOeUiQi WePViO eWPekWediU. De÷eUOeQdiUPe VRQXcXQda iúaUeWOePeOeU ceWYeO 
\aUdÕPÕ\Oa |Oo�OeUek ka\dediOPiúWiU. DX\XVaO SaQeO, VXcXk W�keWiP aOÕúkaQOÕ÷Õ ROaQ 10 kiúiOik biU SaQeOiVW gUXbX 
WaUafÕQdaQ \�U�W�OP�úW�U (BiQg|O Ye aUk., 2015).   

2.2.4. TaramalÕ elektron mikroskobunda (SEM) gör�nt� alÕnmasÕ 

SXcXkOaUÕQ TaUaPaOÕ EOekWURQ MikURVkRbX (SEM) iOe PikUR \aSÕOaUÕQÕQ iQceOeQPeViQde YÕOPa] Ye aUk. 
(2015)¶ÕQ beOiUOePiú ROdX÷X PeWRW kXOOaQÕOPÕúWÕU. Y�kVek YakXP aOWÕQda oaOÕúaQ Fei PaUka (FEI, QXaQWa feg 250, 
USA) SEM ile numuneOeUdeQ 10.000 b�\�WPe g�c�Qde g|U�QW� aOÕQPÕúWÕU. økiQciO eOekWURQ g|U�QW�OeUi 5 kV'OÕk 
hÕ]OaQaQ biU YROWajda ka]aQÕOPÕúWÕU. gOo�P |QceVi VXcXkOaUÕQ io kÕVÕPOaUÕQdaQ hRPRjeQ biU úekiOde 1 PP 
kaOÕQOÕ÷ÕQda Ye 0.5 cP keQaU X]XQOX÷XQa VahiS bR\XWOaUda |UQek aOÕQPÕú Ye ciha]a \eUOeúWiUiOPiúWiU. 

2.2.5. østatistik analiz 

DeQePeOeU iki WekeUU�UO� Ye ikiúeU SaUaOeOOi ROaUak \�U�W�OP�úW�U. EOde ediOeQ VRQXoOaUa SPSS (18.0; SPSS 
SWaWiVWicV/IBM, AUPRQk, NY) SakeW SURgUaPÕ kXOOaQÕOaUak YaU\aQV aQaOi]i X\gXOaQPÕú Ye |QePOi bXOXQaQ 
YaU\aV\RQ ka\QakOaUÕQdaQ faUkOÕ eWkide bXOXQaQÕ beOiUOePek aPacÕ\Oa RUWaOaPaOaU DXQcaQ dRkOX KaUúÕOaúWÕUPa 
TeVWi iOe kaUúÕOaúWÕUÕOPÕúWÕU (p<0.05) 

3. AraútÕrma SonuolarÕ ve TartÕúma 

 AUaúWÕUPa QeWiceViQde VXcXk |UQekOeUiQe aiW oeúiWOi fi]ikRkiP\aVaO |]eOOik bXOgXOaUÕ TabOR 1¶de YeUiOPiúWiU. 
Fermantasyon süreci sonunda laktuloz ilave edilmeyen ve %0.5, %1 ve %2 laktuloz içeren sucuk örneklerinin 
kXUXPadde ioeUikOeUi VÕUaVÕ\Oa %64.17; 63.93; 61.11; 61.72 ROaUak WeVSiW ediOPiúWiU. hU�QOeUde VX ioeUi÷iQiQ T�Uk 
SXcX÷X SWaQdaUdÕ¶Qda YeUiOeQ VÕQÕUÕQ (%40) aOWÕQda ROdX÷X g|U�OPekWediU (TSE, 2002). A\UÕca OakWXOR] iOaYeVi 
�U�QOeUiQ kXUXPadde ioeUikOeUiQde a] da ROVa a]aOPa Pe\daQa geWiUPeViQe Ua÷PeQ (TabOR 1), bX dXUXP iVWaWiVWiki 
olarak faUk ROXúWXUPaPÕúWÕU (p>0.05).  
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Tablo 1. Sucuk Örneklerinin Analiz SonuçlarÕ 11 

Table 1. Analysis Results of Sucuks 11 

Analizler 
Örnek* 

A  B  C  D 
Kuru madde (%) 64.17±2.52a 63.93±1.82a 61.11±1.87a 61.72±1.75a 
Kül (%) 5.82±0.43a 6.07±1.07a 6.65±0.42a 6.71±0.27a 
Su Aktivitesi (aw) 0.876±0.00a 0.875±0.00a 0.872±0.00a 0.849±0.00b 
pH de÷eri 5.41±0.03a 5.24±0.02a 5.23±0.02a 5.17±0.06a 

*A:Kontrol; B: %0.5 laktuloz ilaveli; C: %1laktuloz ilaveli; D: %2 laktuloz ilaveli 
1De÷erler � standart sapmayÕ ihtiva etmektedir. SatÕrda aynÕ harflerle iúaretlenen ortalamalar istatistiksel olarak 
birbirinden farklÕ de÷ildir (p>0.05) 
*A:No lactulose added; B: 0.5% lactulose added; C: 1% lactulose added; D: 2% lactulose added 
1Values include ± standard deviation. The averages marked with the same letters in rows are not statistically 
different from each other (p>0.05) 
 
 PUebi\RWik |]eOOikWe �U�Q kaWkÕOÕ feUPeQWe VXcXk �UeWiPi �]eUiQe oaOÕúPa\a UaVWOaQPaPÕú, aQcak feUPeQWe 
sucuklaUÕQ de÷iúik |]eOOikWe kaWkÕ iOaYeVi Ye kRúXOOaUda �UeWiPi �]eUiQe oeúiWOi oaOÕúPaOaUÕQ bXOXQdX÷X g|]OeQPiúWiU. 
A\UÕca feUPeQWe VXcXk ROaUak VaWÕúa VXQXOaQ VXcXkOaUÕQ da kaOiWeOeUiQiQ iQceOeQdi÷i aUaúWÕUPaOaU PeYcXWWXU. 
øVWaQbXO Si\aVaVÕQda feUPeQWe VXcXk ROaUak VaWÕOaQ VXcXkOaUÕQ kaOiWeOeUiQiQ aUaúWÕUÕOdÕ÷Õ biU oaOÕúPada, WRSOaP 30 
adeW VXcXk |UQe÷iQiQ 6 WaQeViQiQ VX ioeUi÷iQiQ oaOÕúPaPÕ]daki VRQXoOaUa beQ]eU úekiOde %35-40 aUaVÕQda ROdX÷X 
beOiUOeQPiúWiU (PehOiYaQR÷OX Ye aUk., 2015). YiQe baúka biU oaOÕúPada KaUa Ye aUk. (2012) faUkOÕ RUaQOaUda PaQda 
eWi Ye \a÷ kXOOaQaUak �UeWWikOeUi feUPeQWe VXcXkOaUda 12. g�Q VRQXQda VX ioeUikOeUiQiQ % 38.09 iOa 40.82 aUaVÕQda 
de÷iúWikOeUiQi biOdiUPiúOeUdiU. gkV�]WeSe Ye aUk. (2011)¶QiQ biOdiUdi÷i biU aUaúWÕUPada iVe, EOa]Õ÷¶da W�keWiPe 
VXQXOaQ 100 adeW feUPeQWe VXcXk, faUkOÕ |]eOOikOeUi aoÕVÕQdaQ iQceOeQPiú Ye aUaúWÕUPa QeWiceViQde |UQekOeUin nem 
içeriklerinin ortalama %38.75 ROdX÷XQX beOiUWPiúOeUdiU. DeUWOi Ye aUk. (2016), faUkOÕ VWaUWeU k�OW�U Ye feUPaQWaV\RQ 
úaUWOaUÕ deQe\eUek �UeWWikOeUi feUPeQWe VXcXkOaUÕ, feUPaQWaV\RQ V�Ueci bR\XQca fi]ikRkiP\aVaO Ye WekVW�UeO 
|]eOOikOeUi bakÕPÕQdaQ iQceOePiúOeUdiU. FeUPaQWaV\RQXQ 16. g�Q�Qde ROXúWXUdXkOaUÕ faUkOÕ VXcXk gUXSOaUÕQÕQ 
kurumadde içeriklerinin %51.23; %57.88 ve %63.27 düze\iQde ROdX÷XQX g|]OePOePiúOeUdiU.  

 daOÕúPaPÕ]da kRQWURO gUXbX VXcXk |rneklerinin kül içeriklerinin %5.82 ROdX÷X,  OakWXOR] iOaYeViQe SaUaOeO 
ROaUak k�O ioeUi÷iQde de aUWÕú ROdX÷X Ye eQ \�kVek k�O ioeUi÷iQiQ %2 lakWXOR] ioeUeQ |UQekOeU ROdX÷X (%6.72) 
beliUOeQPiúWiU. AQcak k�O PikWaUÕQda g|U�OeQ bX aUWÕú, |UQekOeU aUaVÕQda iVWaWiVWiki ROaUak faUk Pe\daQa 
geWiUPePiúWiU (p>0.05).  

 FeUPeQWe VXcXkOaUÕQ kaOiWeOeUiQiQ beOiUOeQPeVi �]eUiQe \aSÕOaQ biU oaOÕúPada, |UQekOeUiQ (100 adet) kül 
içeriklerinin %6.18 ile %5.39 aUaVÕQda de÷iúWi÷i beOiUOeQPiúWiU (gkV�]WeSe Ye aUk., 2011). SRQXoOaU oaOÕúPaPÕ] iOe 
paralellik göstermektedir. 

 hUeWWi÷iPi] VXcXk |UQekOeUiQiQ feUPaQWaV\RQ VRQXQdaki SH de÷eUOeUi VÕUaVÕ\Oa 5.41; 5.24; 5.23 Ye 5.17 ROaUak 
bXOXQPXú Ye |UQekOeU aUaVÕQda iVWaWiVWiki ROaUak faUk WeVSiW ediOPePiúWiU (p>0.05).  

 FeUPeQWe VXcXkOaUda SH de÷eUi, feUPaQWaV\RQ SURVeVi bR\XQca de÷iúiPe X÷Ua\aQ Ye SURVeViQ Ve\UiQi Wa\iQ 
edeQ |QePOi biU kUiWeUdiU. FeUPaQWaV\RQXQ iOk aúaPaVÕQda d�ú�ú g|]OeQiU Ye VRQUa WekUaU aUWÕúa geoeU. PehOiYaQR÷OX 
Ye aUk. (2015) \aSWÕkOaUÕ aUaúWÕUPada feUPeQWe VXcXkOaUÕQ %26¶VÕQÕQ SH de÷eUiQiQ 5.4 iOe 6 aUaVÕQda ROdX÷XQX, 
b�\�k oR÷XQOX÷XQXQ iVe oaOÕúPaPÕ]daki gibi 5 iOe 5.4 aUaVÕQda biU SH de÷eUiQe VahiS ROdX÷XQX biOdiUPiúOeUdiU. 
Öksüztepe Ye aUk. (2011) \aSWÕkOaUÕ oaOÕúPada feUPeQWe VXcXkOaUÕQ SH de÷eUOeUiQiQ RUWaOaPa 5.18 ROdX÷XQX 
beOiUWPiúOeUdiU. BXQXQOa biUOikWe geQeO ROaUak feUPeQWe VXcXkOaU �]eUiQe \aSÕOaQ oaOÕúPaOaUda SH de÷eUOeUiQiQ 
oaOÕúPaPÕ]a beQ]eU ROdX÷X biOdiUiOPekWediU (SR\eU ve ark., 2005; Bozkurt ve Erkmen, 2007; Kara ve ark., 2012; 
Dertli ve ark., 2016). 

 AUaúWÕUPaPÕ]da VXcXk |UQekOeUiQiQ VX akWiYiWeVi (aw) de÷eUOeUi 0.876 (kRQWURO grubu) ila 0.849 (%2 laktuloz 
iOaYeOi gUXS) aUaVÕQda beOiUOeQPiúWiU. LakWXOR] iOaYeVi sucuk örneklerinin aw de÷eUOeUiQde d�ú�ú Pe\daQa geWiUPiú 
Ye bX d�ú�ú kRQWURO, %0.5 Ye %1 OakWXOR] iOaYeOi gUXSOaU aUaVÕQda faUk ROXúWXUPa]keQ, % 2 OakWXOR] iOaYeOi gUXS 
di÷eU gUXSOaUa g|Ue |QePOi deUecede (p<0.05) faUkOÕ bXOXQPXúWXU. BX dXUXP, biU diVakkarit olan laktulozun suyu 
ba÷OaPaVÕ Ye bX Va\ede aw de÷eUiQi d�ú�UPeVi úekOiQde aoÕkOaQabiOiU.  
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 HaPSik\aQ Ye U÷XU (2007), QiViQ iOaYeViQiQ T�Uk WiSi feUPeQWe VXcXkWa L. monocytogenes üzerine etkisini 
iQceOedikOeUi oaOÕúPaOaUÕQda, faUkOÕ RUaQOaUda QiViQ iOaYe edeUek ROXúWXUdXkOaUÕ VXcXk |UQekOeUiQiQ VX akWiYiWeVi 
de÷eUOeUiQiQ feUPaQWaV\RQXQ 1. g�Q�Qde 0.985 ROdX÷XQX Ye 15. g�Q VRQXQda bX de÷eUiQ 0.93 VeYi\eViQiQ aOWÕQa 
d�úW�÷�Q� biOdiUPiúOeUdiU. YiQe SR\eU Ye aUk. (2005) faUkOÕ iúOePe kRúXOOaUÕQÕQ feUPeQWe VXcXkOaUÕQ |]eOOikOeUi 
�]eUiQe eWkiOeUiQi iQceOedikOeUi aUaúWÕUPaOaUÕQda, 10. g�Q VRQXQda VXcXkOaUÕQ VX akWiYiWeVi de÷eUOeUiQiQ 0.90¶ÕQ aOWÕQa 
d�úW�÷�Q� biOdiUPiúOeUdiU.  

 SXcXk |UQekOeUiQiQ UeQk de÷eUOeUiQe aiW bXOgXOaU TabOR 2¶de YeUiOPiúWiU. EOde ediOeQ verilere göre laktuloz 
iOaYeVi |UQekOeUiQ a* de÷eUOeUi (kÕUPÕ]ÕOÕk) dÕúÕQda UeQk |]eOOikOeUi �]eUiQde faUkOÕOÕk ROXúWXUPaPÕúWÕU. L* de÷eUi 
(SaUOakOÕk) |UQekOeUde VÕUaVÕ\Oa 48.71; 51.82; 50.08 Ye 50.41 ROaUak bXOXQPXúWXU. LakWXOR] iOaYeVi |UQekOeUiQ 
parlaklÕ÷ÕQda aUWÕú ROXúWXUVa da bX aUWÕú iVWaWiVWiki ROaUak faUkOÕ bXOXQPaPÕúWÕU (p>0.05). gUQekOeUiQ a* de÷eUOeUi 
iQceOeQdi÷iQde kRQWURO gUXbX |UQekOeUde 17.97 de÷eUi g|]OeQiUkeQ, OakWXOR] iOaYe ediOeQ |UQekOeUde VÕUaVÕ\Oa 14.73; 
12.92 Ye 12.77 de÷eUOeUi beOiUOeQPiúWiU. LakWXOR] iOaYeVi |UQekOeUiQ kÕUPÕ]ÕOÕ÷ÕQÕ aUWWÕUPÕú Ye bX dXUXP kRQWURO 
gUXbX |UQekOeUe g|Ue faUk \aUaWPÕúWÕU (p<0.05). Di÷eU WaUafWaQ OakWXOR] ioeUeQ gUXSOaU keQdi ioeUiViQde faUk 
ROXúWXUPaPÕúWÕU (p>0.05). gUQekOeUiQ b* de÷eUOeUi (VaUÕOÕk) iQceleQdi÷iQde, eQ d�ú�k de÷eUiQ %1 laktuloz ilaveli 
gUXSWa (6.86), eQ \�kVek de÷eUiQ iVe kRQWURO gUXbXQda (8.20) ROdX÷X g|U�OPekWediU. LakWXOR] iOaYeVi |UQekOeUiQ a] 
da ROVa VaUÕOÕk de÷eUOeUiQde aUWÕú ROXúWXUPXú, aQcak W�P gUXSOaU iVWaWiVWiki ROaUak faUkOÕ bXOXQPaPÕúWÕU (p>0.05). 

Tablo 2. Sucuk Örneklerinin Analiz SonuçlarÕ 21 

Table 2. Analysis Results of Sucuks 21 

Analizler 
Örnek*  

A  B  C  D 
 

Renk 
 

L* 48.710±1.515a 51.820±1.621a 50.082±1.430a 50.415±2.791a 
a* 17.970±0.959a 14.737±0.925b 12.920±1.664b 12.772±1.444b 
b* 8.205±0.489a 7.735±0.601a 6.865±1.126a 7.280±0.893a 

Piúirme KaybÕ (%) 20.285±0.989a 18.410±1.796ab 16.595±2.506b 15.422±2.060b 
*A:Kontrol; B: %0.5 laktuloz ilaveli; C: %1laktuloz ilaveli; D: %2 laktuloz ilaveli 
1De÷erler � standart sapmayÕ ihtiva etmektedir. SatÕrda aynÕ harflerle iúaretlenen ortalamalar istatistiksel olarak 
birbirinden farklÕ de÷ildir (p>0.05) 
*A:No lactulose added; B: 0.5% lactulose added; C: 1% lactulose added; D: 2% lactulose added 
1Values include ± standard deviation. The averages marked with the same letters in rows are not statistically 
different from each other (p>0.05) 
  
 BR]kXUW (2007) kekik Ye VXVaP \a÷Õ kXOOaQaUak �UeWWi÷i feUPeQWe VXcXkOaUÕQ, ROgXQOaúPaQÕQ 15. g�Q�Qde L* 
de÷erlerinin 39.28-41.14; a* de÷eUOeUiQiQ 11.57-12.85 Ye b* de÷eUOeUiQiQ iVe 11.99-12.36 aUaVÕQda de÷iúWi÷iQi 
biOdiUPiúWiU. Baúka biU oaOÕúPada faUkOÕ iúOePe kRúXOOaUÕQda iúOeQeQ VXcXkOaUÕQ 10. g�Q VRQXQda L* de÷eUOeUi 36-45 
aUaVÕQda, a* de÷eUOeUi 12-18 aUaVÕQda Ye b* de÷eUOeUi de 14-20 aUaVÕQda de÷iúWi÷i biOdiUiOPekWediU (hUeQ Ye 
Baba\i÷iW, 1996). Si\ah haYXo ekOeQeUek �UeWiOeQ feUPeQWe VXcXkOaUÕQ kaOiWe |]eOOikOeUiQiQ iQceOeQdi÷i oaOÕúPada 
iVe, |UQekOeUiQ L* de÷eUOeUiQiQ 45.72-42.40, a* de÷eUOeUiQiQ 17.20-12.13 Ye b* de÷eUOeUiQiQ de 17.43-9.64 aUaVÕQda 
de÷iúWi÷i WeVSiW ediOPiúWiU (Ekici Ye aUk., 2015). 

 AUaúWÕUPaPÕ]da OakWXOR] iOaYeViQiQ, VXcXkOaUÕQ SiúiUPe ka\ÕSOaUÕQda a]aOPa Pe\daQa geWiUdi÷i beOiUOeQPiúWiU 
(Tablo 2). Kontrol gUXbX |UQekOeUde SiúiUPe ka\bÕ %20.28 ROaUak bXOXQXUkeQ, bX de÷eU OakWXOR] iOaYeOi gUXSOaUda 
VÕUaVÕ\Oa 18.41; 16.59 Ye 15.42 ROaUak beOiUOeQPiúWiU. LakWXOR]XQ %1 Ye %2 RUaQÕQda kXOOaQÕOdÕ÷Õ VXcXk |UQekOeUi, 
SiúiUPe ka\ÕSOaUÕQdaki a]aOPa aoÕVÕQdaQ kRQWURO gUXbX |UQekOeUiQe g|Ue |QePOi deUecede faUkOÕ (p<0.05) 
bXOXQPXúWXU. SX akWiYiWeViQdeki a]aOPa\a SaUaOeO ROaUak SiúiUPe ka\ÕSOaUÕQda beQ]eU dXUXPXQ g|]OeQPeVi, \aQi 
OakWXOR]XQ VX\X ba÷Oa\aUak SiúiUPe ka\ÕSOaUÕQda d�ú�ú Pe\daQa geWiUPeVi QRUPaO ROaUak de÷eUOeQdiUiOebiOiU. 
AQcak WicaUi aoÕdaQ d�ú�Q�Od�÷�Qde, �U�Qde SiúiUPe ka\ÕSOaUÕQÕQ a]aOWÕOPaVÕ |QePOi biU ka]aQÕP ROaUak kabXO 
edilebilir. 

 daOÕúPaPÕ]da faUkOÕ kRQVaQWUaV\RQOaUda ekOeQeQ OakWXOR]XQ, feUPeQWe VXcXkOaUÕQ WekVW�UeO |]eOOikOeUiQi (VeUWOik, 
oi÷QeQebiOiUOik, \aSÕúkaQOÕk, eOaVWiki\eW Ye kRhe]ifOik) |QePOi d�]e\de eWkiOePedi÷i beOiUOeQPiú Ye WekVW�UeO 
|]eOOikOeUe aiW de÷eUOeU TabOR 3¶de YeUiOPiúWiU. LakWXOR] kRQVaQWUaV\RQXQdaki aUWÕú |UQekOeUiQ VeUWOik de÷eUOeUiQde 
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aUWÕú Pe\daQa geWiUPiú, bX de÷eU kRQWURO gUXbX |UQekOeUde 22.03 N iOe eQ d�ú�k d�]e\de bXOXQXUkeQ, %2 laktuloz 
iOaYeOi |UQekOeUde 24.48 N iOe eQ \�kVek d�]e\de WeVSiW ediOPiúWiU. Baúka biU ifade\Oe OakWXOR] |UQekOeUi daha VeUW 
\aSÕ\a d|Q�úW�UP�ú aQcak bX dXUXP iVWaWiVWiki ROaUak faUk ROXúWXUPaPÕúWÕU (p>0.05). Bu duruma paralel olarak 
OakWXOR] iOaYeVi |UQekOeUiQ oi÷QeQebiOiUOi÷iQi a]aOWPÕú, aQcak beQ]eU úekiOde iVWaWiVWiki faUk ROXúWXUPaPÕúWÕU 
(p>0.05).  

 LakWXOR], VXcXkOaUÕQ \aSÕúkaQOÕ÷ÕQÕ faUkOÕ úekiOOeUde eWkiOePekOe biUOikWe geQeO ROaUak aUWWÕUPÕúWÕU. AQcak b�W�Q 
gruplar aUaVÕQda \aSÕúkaQOÕk de÷eUi bakÕPÕQdaQ iVWaWiVWiki aoÕdaQ biU faUk g|]OeQPePiúWiU (p>0.05).  

 A\QÕ úekiOde OakWXOR] iOaYeVi |UQekOeUiQ eOaVWiki\eW Ye kRhe]ifOik |]eOOikOeUiQde aUWÕú Pe\daQa geWiUPiúWiU. 
BXQXQOa biUOikWe \iQe |UQekOeU aUaVÕQda eOaVWiki\eW Ye kRhe]ifOik bakÕPÕQdaQ iVWaWiVWiki faUk ROXúPaPÕúWÕU (p>0.05). 

Tablo 3. Sucuk Örneklerinin Tekst�rel Analiz SonuçlarÕ1 

Table 3. Textural Analysis Results of Sucuks1 

Tekstürel Özellik 
Örnek* 

A  B C D 
Sertlik (N) 22.03±3.827  23.41±2.665  24.02±3.521  24.48±2.412  

Çi÷nenebilirlik 13.69±1.792  11.92±1.467  11.62±1.630  11.26±1.548  
YapÕúkanlÕk (g.s) -30.51±5.907  -25.39±7.275  -28.86±5.085  -29.09±7.197  
Elastikiyet (mm) 0.73±0.100  0.77±0.044  0.82±0.063  0.82±0.077  

Koheziflik  0.67±0.011  0.68±0.022  0.69±0.024  0.70±0.008  
*A:Kontrol; B: %0.5 laktuloz ilaveli; C: %1laktuloz ilaveli; D: %2 laktuloz ilaveli 
1De÷erler � standart sapmayÕ ihtiva etmektedir.  
*A:No lactulose added; B: 0.5% lactulose added; C: 1% lactulose added; D: 2% lactulose added 
1Values include ± standard deviation.  
 
 Ekici Ye aUk. (2015) WaUafÕQdaQ \aSÕOaQ oaOÕúPada feUPeQWe VXcXk |UQekOeUiQiQ WekVW�UeO |]eOOikOeUiQde 
oaOÕúPaPÕ]a beQ]eU bXOgXOaUa UaVWOaQPÕúWÕU. AUaúWÕUPacÕOaU |UQekOeUiQ \aSÕúkaQOÕkOaUÕQÕQ -10.99 ile -86.83 g.s. 
aUaVÕQda; eOaVWiki\eWOeUiQiQ 0.50-0.61 aUaVÕQda; ba÷OÕOÕk de÷eUOeUiQiQ 0.44-0.61 aUaVÕQda Ye VeUWOik de÷eUOeUiQiQ de 
463.37-798.76 g aUaVÕQda de÷iúWi÷iQi biOdiUPiúOeUdiU.  

 DeUWOi Ye aUk., (2016) de faUkOÕ úekiOOeUde �UeWWikOeUi feUPeQWe VXcXkOaUÕQ WekVW�UeO |]eOOikOeUiQdeQ VeUWOik 
de÷eUiQiQ 3998 iOa 25,484 g aUaVÕQda; \aSÕúkaQOÕk de÷eUiQiQ -155.4 ile -13.6 g.V. aUaVÕQda; eOaVWiki\eW de÷eUiQiQ 
0.499 iOe 0.699 PP aUaVÕQda Ye ba÷OÕOÕk de÷eUiQiQ de 0.266 iOe 0.517 aUaVÕQda de÷iúWi÷iQi beOiUOePiúOeUdiU.   

 daOÕúPaPÕ]da �UeWiOeQ VXcXkOaU, feUPaQWaV\RQXQ 7. Ye 15. g�QOeUiQde PikURbi\RORjik aoÕdaQ WakiS ediOPiú Ye 
bXOgXOaU TabOR 4¶de YeUiOPiúWiU. 7. g�Q VRQXQda VXcXkOaUda 1.63 iOe 2.21 log kob g-1 aUaVÕQda de÷iúeQ 
Enterobacteriaceae Va\ÕVÕ, 15. g�Q VRQXQda W�P |UQekOeUde VÕfÕUOaQPÕúWÕU. TAMB Va\ÕOaUÕ iQceOeQdi÷iQde, 7. 
Günde 3.66-3.82 log kob g-1 aUaVÕQda de÷iúeQ Va\Õ, 15. g�Qde 3.54-4.29 log kob g-1 aUaVÕQda Ve\UeWPiú, bX V�Ue 
VRQXQda eQ \�kVek Va\Õ kRQWURO gUXbX |UQekOeUde beOiUOeQPiúWiU. BXQXQOa biUOikWe |UQekOeU aUaVÕQda TAMB Va\ÕOaUÕ 
aoÕVÕQdaQ faUk g|]OeQPePiúWiU (p>0.05). Fermantasyonun 7. Gününde maya-küf Va\ÕVÕ eQ \�kVek ROaQ 
|UQe÷iQ %0.5 laktuloz ilave edilen sucuklar (4.57 log kob g-1), eQ d�ú�k ROaQ |UQe÷iQ iVe % 1 OakWXOR] ilave edilen 
sucuklar (3.24 log kob g-1) ROdX÷X WeVSiW ediOPiú Ye iVWaWiVWik ROaUak da faUk Pe\daQa geOPiúWiU (p<0.05). 15. Gün 
sonunda ise maya-k�f Va\ÕVÕ aoÕVÕQdaQ eQ \�kVek aUWÕúÕQ %1¶Oik |UQekOeUde (3.24 ORg kRb g-1¶deQ 4.29 ORg kRb g-

1¶a) ROdX÷X g|U�OP�ú, aQcak |UQekOeU aUaVÕQda faUk g|]OeQPePiúWiU (p>0.05). LAB Va\ÕOaUÕ iQceOeQdi÷iQde, 
feUPaQWaV\RQXQ baúOaQgÕcÕQda 4.77 ORg kRb g-1 ROaQ Va\ÕQÕQ, 7. g�Qde |QePOi biU aUWÕú g|VWeUdi÷i (8.15-8.91 log 
kob g-1) beOiUOeQPiú aQcak |UQekOeU aUaVÕQda faUk ROXúWXUPadÕ÷Õ (p>0.05) WeVSiW ediOPiúWiU. FeUPaQWaV\RQXQ 
VRQXQda iVe VXcXkOaUda LAB Va\ÕOaUÕ 8.57 iOa 9.55 ORg kRb g-1 ROaUak bXOXQPXú Ye |UQekOeUde iVWaWiVWiki ROaUak faUk 
ROXúPXúWXU (p<0.05). LakWXOR] kRQVaQWUaV\RQXQXQ aUWÕúÕ, LAB geOiúiPiQi WeúYik edeUek sayÕOaUÕQda aUWÕú Pe\daQa 
geWiUPiú Ye eQ \�kVek Va\Õ %2 iOaYeOi VXcXkOaUda beOiUOeQPiúWiU (9.55 ORg kRb g-1). Bu durum SEM görüntülerinde 
de g|]OeQPiú ROXS, |UQekOeUiQ SEM g|U�QW�OeUi iQceOeQdi÷iQde (ùekiO 1) \iQe %2 OakWXOR] iOaYeOi VXcXkOaUda \R÷XQ 
olarak baViO \aSÕda bakWeUiOeUiQ bXOXQdX÷X g|U�OP�úW�U.  

Tablo 4. Mikrobiyolojik Analiz SonuçlarÕ1 (log kob g-1) 
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Table 4. Microbiological Analysis Results1 (log cfu g-1) 

Analiz Gün 
Örnek 

A B C D 
 
Enterobacteriaceae 

0 3.56    
7 1.63±0.72a 2.21±0.15a 2.02±0.18a 1.97±0.25a 
15 0 0 0 0 

 
TAMB 

0 5.85    
7 3.69±0.14a 3.66±0.12a 3.82±0.12a 3.78±0.14a 
15 4.29±0.89a 3.84±0.37a 3.54±0.24a 3.93±0.30a 

 
Maya-Küf 

0 4.15    
7 4.15±0.25a 4.57±0.66a 3.24±0.28b 3.92±0.72ab 
15 4.00±0.09a 3.50±0.16a 4.29±0.39a 3.96±1.92a 

 
LAB 

0 4.77    
7 8.15±0.74a 8.20±0.98a 8.90±0.38a 8.91±0.39a 
15 8.57±0.21b 8.95±0.17ab 9.30±0.35a 9.55±0.23a 

*A:Kontrol; B: %0.5 laktuloz ilaveli; C: %1laktuloz ilaveli; D: %2 laktuloz ilaveli 
1De÷erler � standart sapmayÕ ihtiva etmektedir. S�tunda aynÕ harflerle iúaretlenen ortalamalar istatistiksel olarak 
birbirinden farklÕ de÷ildir (p>0.05) 
*A:No lactulose added; B: 0.5% lactulose added; C: 1% lactulose added; D: 2% lactulose added 
1Values include ± standard deviation. The averages marked with the same column in rows are not statistically 
different from each other (p>0.05) 
 
 KaUgR]aUi Ye aUk. (2014), øUaQ¶da W�keWiOeQ |]eO biU Se\QiUdeQ i]ROe eWWikOeUi 3 faUkOÕ k�OW�U iOaYeVi\Oe feUPeQWe 
VXcXk �UeWPiúOeU Ye bX VXcXkOaUÕ 15 g�Q bR\XQca feUPaQWaV\RQa Wabi WXWPXúOaUdÕU. OOgXQOaúPa SeUi\RdXQXQ 
VRQXQda |UQekOeUde LAB Va\ÕOaUÕQÕQ 8.96 iOe 9.14 ORg kRb g-1 aUaVÕQda de÷iúWi÷iQi biOdiUPiúOeUdiU. BX VRQXoOaUÕQ 
oaOÕúPaPÕ]a \akÕQ ROdX÷X g|U�OPekWediU.  

 Baúka biU oaOÕúPada Ekici Ye aUk. (2015) faUkOÕ RUaQOaUda Vi\ah haYXo iOaYe edeUek VXcXk �UeWPiúOeU Ye bX 
VXcXkOaUda oeúiWOi aQaOi]OeU \�U�WP�úOeUdiU. 12 g�QO�k ROgXQOaúWÕUPa SeUi\RdX VRQXQda VXcXk |UQekOeUiQde TAMB 
Va\ÕVÕQÕQ 8.47-8.73 log kob g-1; LAB Va\ÕVÕQÕQ 8.36-8.71 log kob g-1 ve maya-k�f Va\ÕVÕQÕQ iVe 3.54-5.21 log kob 
g-1 aUaVÕQda de÷iúWi÷iQi biOdiUPiúOeUdiU. daOÕúPada VXcXkOaUdaki LAB Ye Pa\a-k�f Va\ÕOaUÕQÕQ oaOÕúPaPÕ]da eOde 
ediOeQ VRQXoOaUOa beQ]eU ROdX÷X, TAMB Va\ÕVÕQÕQ iVe oaOÕúPaPÕ]daQ \�kVek ROdX÷X g|U�OP�úW�U. Öksüztepe ve 
aUk. (2011) EOa]Õ÷¶da VaWÕúa VXQXOaQ feUPeQWe VXcXkOaUÕQ kaOiWe |]eOOikOeUiQi iQceOePiúOeU Ye VXcXkOaUda TAMB, 
LAB ve maya-k�f Va\ÕOaUÕQÕQ RUWaOaPa ROaUak VÕUaVÕ\Oa 8.75, 8.56 Ye 3.08 ORg kRb g-1 d�]e\iQde bXOXQdX÷XQX 
biOdiUPiúOeUdiU.  
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Figure 1. SEM Images of Sucuk Samples* (x10.000 magnified times) 

*A:No lactulose added; B: 0.5% lactulose added; C: 1% lactulose added; D: 2% lactulose added 

ùekil 1. Sucuk Örneklerinin SEM Gör�nt�leri* (x10.000 b�y�tme g�c� ile)  

*A:Kontrol; B: %0.5 laktuloz ilaveli; C: %1laktuloz ilaveli; D: %2 laktuloz ilaveli 

 SXcXk |UQekOeUiQiQ dX\XVaO aQaOi] bXOgXOaUÕ TabOR 5¶de YeUiOPiúWiU. LakWXOR] iOaYeVi VXcXkOaUÕQ dX\XVaO 
|]eOOikOeUiQde UeQk kUiWeUi haUio faUkOÕOÕk Pe\daQa geWiUPePiúWiU. DX\XVaO SaQeOi \aSaQ gUXS WaUafÕQdaQ iQceOeQeQ 
b�W�Q dX\XVaO kaOiWe kUiWeUOeUi (UeQk, kRkX, Oe]]eW, dRkX, geQeO kabXO) aoÕVÕQdaQ eQ oRk be÷eQiOeQ gUXS % 2 OakWXOR] 
iOaYeOi VXcXk gUXbX ROXUkeQ, eQ d�ú�k SXaQÕ % 1 OakWXOR] iOaYeOi VXcXk gUXSOaUÕ aOPÕúWÕU. hU�QOeUiQ geQeO kabXO 
pXaQOaUÕ iQceOeQdi÷iQde VÕUaVÕ\Oa RUWaOaPa 6.03; 5.69; 5.16; 6.07 úekOiQde SXaQ da÷ÕOÕPÕ g|]OeQPiú, |UQekOeU 
aUaVÕQda iVWaWiVWiki faUk WeVSiW ediOPePiúWiU (p>0.05).  

Tablo 5. Sucuk Örneklerin Duyusal Analiz PuanlarÕ1 
Table 5. Sensorial Analysis Scores of Sucuks1 

Duyusal Özellik 
Örnek* 

A  B  C  D 
Renk 6.36±0.311ab 4.99±0.848b 3.30±0.601c 6.60±0.304a 
Koku 6.19±0.02 a 5.77±0.516a 4.91±0.388a 6.28±0.318a 
Tat 6.04±0.254a 5.88±0.417a 5.29±0.134a 6.11±0.247a 

Doku 5.58±0.502a 5.51±0.714a 4.78±0.275a 5.71±0.219a 
Genel Kabul 6.03±0.226a 5.69±0.487a 5.16±0.035a 6.07±0.289a 

*A:Kontrol; B: %0.5 laktuloz ilaveli; C: %1laktuloz ilaveli; D: %2 laktuloz ilaveli 
1De÷erler � standart sapmayÕ ihtiva etmektedir. SatÕrda aynÕ harflerle iúaretlenen ortalamalar istatistiksel olarak 
birbirinden farklÕ de÷ildir (p>0.05) 
*A:No lactulose added; B: 0.5% lactulose added; C: 1% lactulose added; D: 2% lactulose added 
1Values include ± standard deviation. The averages marked with the same letters in rows are not statistically 
different from each other (p>0.05) 
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PehOiYaQR÷OX Ye aUk. (2015), Si\aVada bXOXQaQ feUPeQWe VXcXkOaUÕQ oeúiWOi dX\XVaO |]eOOikOeUiQi (g|U�Q�ú, keViW 
\�]e\i, kÕYaP-\aSÕ, aURPa, geQeO kabXO) iQceOePiú Ye dX\XVaO iQceOePede SXaQOaPa 5 �]eUiQdeQ \aSPÕúOaUdÕU. 
AUaúWÕUPa VRQXQda iOgiOi SaUaPeWUeOeU VÕUaVÕ\Oa RUWaOaPa ROaUak 4.66; 4.87; 4.83; 4.92 Ye 4.82 úekOiQde eOde ediOPiú 
Ye VXcXkOaUÕQ dX\XVaO aoÕdaQ i\i dXUXPda ROdXkOaUÕ beOiUOeQPiúWiU. YiQe baúka biU oaOÕúPada Ekici ve ark. (2015) 
�UeWWikOeUi feUPeQWe VXcXkOaUÕ dX\XVaO aoÕdaQ de÷eUOeQdiUPiú (1-9 SXaQ aUaOÕ÷Õ) Ye VRQXoOaUÕQ oaOÕúPaPÕ]Oa 
beQ]eUOik WaúÕdÕ÷ÕQÕ biOdiUPiúOeUdiU. 

4. Sonuç 

 LakWXOR], OakWR]XQ i]RPeUi]aV\RQX VRQXcX ROXúaQ biU diVakkaUiW ROXS, oRk de÷eUOi biU fRQkVi\RQeO PaddediU. 
BXOXQdX÷X RUWaPda SURbi\RWik |]eOOikWeki \aUaUOÕ bakWeUiOeUiQ geOiúiPiQi WeúYik edeUek Va÷OÕ÷a kaWkÕda 
bXOXQabiOPekWediU. A\QÕ ]aPaQda ViQdiUiP ViVWePiQde bXOXQPaVÕ dXUXPXQda bXUadaki \aUaUOÕ bakWeUiOeUiQ de 
geOiúiPi hÕ]OaQdÕUPakWadÕU. LakWXOR]XQ feUPaQWaV\RQ SURVeVi ioeUeQ Sek oRk gÕdada bX |]eOOikOeUi dROa\ÕVÕ\Oa 
kXOOaQÕOPaVÕQÕQ, \eQi �U�QOeUiQ geOiúWiUiOPeVi Ye W�keWiPe VXQXOPaVÕ bakÕPÕQdaQ |QePOi kaWkÕOaUda bXOXQaca÷Õ 
tahmin edilmektedir. B�W�Q bXQOaUÕ dikkaWe aOaUak \aSWÕ÷ÕPÕ] oaOÕúPada, faUkOÕ RUaQOarda laktuloz ilave edilerek 
VXcXk �UeWiOPiú Ye OakWXOR]XQ VXcXkOaUÕQ feUPaQWaV\RQ V�UeciQi QaVÕO eWkiOedi÷i Ye kaOiWe |]eOOikOeQe ROaQ eWkiVi 
iQceOeQPiúWiU. LakWXOR] iOaYeVi �U�QOeUde SiúiUPe ka\bÕQÕ a]aOWPÕú, dX\XVaO aoÕdaQ SaQeOe kaWÕOaQOaU da OakWXOR] 
iOaYeOi VXcXkOaUÕ daha oRk be÷eQdikOeUiQi ifade eWPiúOeUdiU. Di÷eU WaUafWaQ OakWXOR] iOaYeVi VXcXOaUÕQ WekVW�UeO 
|]eOOikOeUiQi de÷iúWiUPePiúWiU. BXQXQOa biUOikWe OakWXOR] iOaYe ediOeQ VXcXkOaUda, feUPaQWaV\RQXQ 15. G�Q�Qde 
LAB Va\ÕVÕQÕQ daha \�kVek ROdX÷X g|]OeQPiúWiU. Önemli bir et ürünü olan sucukta OakWXOR]XQ kXOOaQÕOPaVÕQÕQ, 
�U�Q�Q kaOiWe |]eOOikOeUiQiQ geOiúWiUiOPeVi aoÕVÕQdaQ, WekQRORjik aoÕdaQ, ekRQRPik aoÕdaQ Ye eQ |QePOiVi de Va÷OÕk 
aoÕVÕQdaQ oRk fa\daOÕ ROaca÷Õ oaOÕúPaPÕ]da eOde ediOeQ VRQXoOaUOa |UW�úPekWediU. BX QedeQOe OakWXOR] Ye beQ]eUi 
SUebi\RWik |]eOOikOi dR÷aO �U�QOeUiQ, feUPeQWe VXcXk Ye beQ]eUi eW Ye di÷eU gÕda �U�QOeUiQde kXOOaQÕPÕ �]eUiQe 
oaOÕúPaOaUÕQ \a\gÕQOaúPaVÕ geUekWi÷i de d�ú�Q�OPekWediU.    

 Teúekk�r 
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