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%X�oDOÕúPDGD��KHP�GR÷DO� IHUPDQWDV\RQ�\ROX\OD�KHP�GH�Lactobacillus plantarum 11B 
VWDUWHU� N�OW�U�� NXOODQÕODUDN� KÕ\DU� WXUúXVX� �UHWLPL� \DSÕOPÕú� YH� IHUPDQWDV\RQ� V�UHVLQFH�
ROXúDQ�EL\RMHQ�DPLQOHULQ�PLNWDUODUÕ�<�NVHN�3HUIRUPDQVOÕ�6ÕYÕ�.URPRWRJUDILVL� �+3/&� 
\|QWHPL� LOH� EHOLUOHQPLúWLU��$\UÕFD� EHOLUOL� J�QOHUGH� DOÕQDQ� |UQHNOHUGH� WRSODP�PH]RILOLN�
aerobik bakteriler (TMAB), laktik asit bakterileri (LAB), enterobakteri ve koliform 
grubu bakteriler ile maya-N�I� VD\ÕPODUÕ� YH� S+�� WLWUDV\RQ� DVLWOL÷L� YH� WX]� JLEL� NLP\DVal 
DQDOL]OHU�GH�\DSÕOPÕúWÕU� 
 

6WDUWHU�NDWÕODUDN��UHWLOHQ�KÕ\DU� WXUúXVX�|UQHNOHULQGH�S+������� WLWUDV\RQ�DVLWOL÷L���������
WX]���������NRQWURO�|UQHNOHULQGH�S+�������WLWUDV\RQ�DVLWOL÷L��������YH�WX]��������RODUDN�
EXOXQPXúWXU��)HUPDQWDV\RQ�V�UHVLQFH�HQ�\�NVHN�/$%��70$%�YH�PD\D�VD\ÕODUÕ�VWDUWHUOL�
|UQHNOHUGH�� VÕUDVÕ\OD�� ������ ����� YH� ���� log kob/mL�� NRQWURO� |UQHNOHULQGH�� VÕUDVÕ\OD��
8,35, 8,32 ve 5,56 log kob/mL� RODUDN� EHOLUOHQPLúWLU� Küf, enterobakteri ve koliform 
VD\ÕP� VRQXoODUÕ� �� ORJ� NRE�P/¶� GHQ� G�ú�N� EXOXQPXúWXU�� 'HQHPHGH� NXOODQÕODQ�
Lactobacillus plantarum� ��%¶� QLQ�056� VÕYÕ� EHVL\HULQGH� ROXúWXUGX÷X� WRSODP� EL\RMHQ�
DPLQ�PLNWDUÕQÕQ��������J�P/�ROGX÷X�EHOLUOHQPLúWLU��)HUPDQWDV\RQXQ�ELWLPLQGH�VWDUWHU�
NDWÕODQ� |UQHNOHUGH�� VÕUDVÕ\OD�� SXWUHVLQ� �������� �J�P/-salamura), feniletilamin (4,633 
µg/mL-salamura) ve triptamin (1,936 µg/mg-meyve); kontrol örneklerinde ise 
feniletilamin (29,817 µg/mL-salamura), putresin (20,492 µg/mg-meyve) ve triptamin 
(9,246 µg/mL-salamura) en yüksek konsantrasyona sahip biyojen aminler olarak 
belLUOHQPLúWLU�� 6SHUPLQ� YH� KLVWDPLQ� G�]H\OHULQLQ� LVH� GR÷DO� IHUPDQWDV\RQOD� �UHWLOHQ�
NRQWURO� |UQHNOHULQGH� �VÕUDVÕ\OD� �������J�P/-salamura ve 3,810 µg/mg-meyve) starter 
NDWÕODUDN� �UHWLOHQ� KÕ\DU� WXUúXODUÕQD� NÕ\DVOD� GDKD� \�NVHN� ROGX÷X� VDSWDQPÕúWÕU�� .ontrol 
örnekleULQGHNL� IHQLOHWLODPLQ�PLNWDUODUÕ� KDULo�� IHQLOHWLODPLQ�� SXWUHVLQ�� KLVWDPLQ�� WLUDPLQ�
YH�WRSODP�EL\RMHQ�DPLQ�PLNWDUODUÕQÕQ�WRNVLN�OLPLWOHULQ�DOWÕQGD�ROGX÷X�DQODúÕOPÕúWÕU� 
 

2006, 72 sayfa 
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Zeynep TURGUT 

 
Ankara University  

Graduate School of Natural and Applied Sciences 
Department of Food Engineering 

 
Supervisor: Prof. Dr. Kamuran AYHAN 

 

In this study, cucumber pickle was produced by spontaneous fermentation or using 
Lactobacillus plantarum 11B as starter culture, then amount of biogenic amines, which 
were produced during fermentation, was determined by High Performance Liquid 
Chromatography (HPLC). Additionally, on certain days during fermentation, 
enumeration of total mesophilic aerobic bacteria (TMAB), lactic acid bacteria (LAB), 
enterobacteria, coliforms and yeast-mold were performed, as well as the chemical 
analyses such as pH, titration acidity and salt. 
 

The pH, titration acidity and salt content of the samples produced by adding starter 
culture were found as 3.43, 0.88% and 4.20%, respectively, while those of control 
samples were 3.45, 0.98% and 4.15%, respectively. The highest LAB, TMAB and yeast 
counts during fermentation in starter added samples were 8.58, 8.55 and 4.75 log 
cfu/mL, respectively; in control samples those were 8.35, 8.32 and 5.56 log cfu/mL, 
respectively. Mold, enterobacteria and coliform counts were found lower than 1 log 
cfu/mL. Lactobacillus plantarum 11B strain, which was used as starter culture for the 
experiments, produced 0.413 µg/mL total biogenic amine in MRS broth. At the end of 
the fermentation period, putrescine (11.863 µg/mL-brine), phenylethylamine (4.633 
µg/mL-brine) and tryptamine (1.936 µg/mg-fruit) were determined as the biogenic 
amines which had the highest concentration in starter added samples. Whereas 
phenylethylamine (29.817 µg/mL-brine), putrescine (20.492 µg/mg-fruit) and 
tryptamine (9.246 µg/mL-brine) displayed the highest concentrations in control 
samples. On the other hand, spermine and histamine levels were higher in control 
samples (6.536 µg/mL-brine and 3.810 µg/mg-fruit, respectively) produced by 
spontaneous fermentation than the samples produced by adding starter culture. It was 
determined that phenylethylamine, putrescine, histamine tyramine and total biogenic 
amine contents of the samples were lower than the toxic limits, except the 
phenylethylamine content of control samples. 
 

2006, 72 pages 
 

Key Words: Pickle, biogenic amine, fermentation, HPLC, lactic acid bacteria 
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���*ø5øù 
 

dHúLWOL� PH\YH� YH� VHE]HOHUGHQ� WXUúX� \DSÕPÕ� oRN� HVNL� ]DPDQODUGDQ� EHUL� ELOLQHQ� YH�
X\JXODQDQ� ELU� JÕGD� �UHWLP� úHNOLGLU�� 6HE]H� YH� PH\YHOHU� ODNWLN� DVLW� IHUPDQWDV\RQXQD�
X÷UDWÕODUDN�KHP�GD\DQÕNOÕ�KDOH�JHWLULOPHNWH�KHP�GH� WDW�� NRNX�YH�NXOODQÕP�EDNÕPÕQGDQ�
IDUNOÕ� RODQ� JÕGD� PDGGHOHULQH� G|Q�úW�U�OPHNWHGLU�� %X� úHNLOGH� ODNWLN� DVLW�
IHUPDQWDV\RQXQD� X÷UDWÕODQ�PH\YH� YH� VHE]HOHU� ERO� YH� XFX]� ROGXNODUÕ� PHYVLPOHUGH� EX�
\ROOD� GH÷HUOHQGLULOHUHN�� WD]H� RODUDN� EXOXQPDGÕNODUÕ� G|QHPOHUGH� W�NHWLPH�
sunulabilmeNWHGLU��dDOÕú�YH�$NEXOXW������� 
 

+Õ\DU� WXUúXVX� ³WXUúXOXN� KÕ\DUODUÕQ� �Cucumis sativus), sirke ve/veya salamura içindeki 

ODNWLN� DVLW� IHUPDQWDV\RQX� LOH� YH\D� VXODQGÕUÕOPÕú� DVHWLN� DVLW� LoLQGH� EHNOHWLOHUHN�
JHUHNWL÷LQGH�oHúQL�PDGGHOHUL��NDWNÕ�PDGGHOHUL�LODYHVL\OH�HOGH�HGLOHQ�PDPXOG�U´�úHNOLQGH�
WDQÕPODQPDNWDGÕU� �$QRQLP� ������� 7XUúX� \DSÕPÕQGD� VWDUWHU� N�OW�U� NXOODQÕPÕ� L\L� ELU�
IHUPDQWDV\RQ� YH� VWDQGDUW� NDOLWHGH� WXUúX� HOGH� HWPHQLQ� EDúWD� JHOHQ� NRúXOXGXU� �dDOÕú� YH�
$NEXOXW�������g]oHOLN�YH�øo������� 
 

Biyojen aminler, amino� DVLWOHULQ� GHNDUERNVLODV\RQX� YH\D� DOGHKLW� YH� NHWRQ� JUXSODUÕQÕQ�
WUDQVDPLQDV\RQX� LOH� ROXúDQ� D]RWOX� ELOHúLNOHUGLU�� *ÕGDODUGD� \�NVHN� PLNWDUGD� EL\RMHQ�
DPLQ� YDUOÕ÷Õ�� oR÷XQOXNOD� PLNUREL\HO� DNWLYLWH� LOH� DoÕNODQPDNWD� ROXS�� LVWHQPH\HQ�
IL]\RORMLN� HWNLOHUH� ED÷OÕ� UDKDWVÕ]OÕNODUÕQ� \DQÕ� VÕUD�� KLM\HQLN� ROPD\DQ��UHWLP�NRúXOODUÕQÕ�
J|VWHUPHVL� DoÕVÕQGDQ� GD� |QHPOLGLU�� <�NVHN� VÕFDNOÕN�� VHUEHVW� DPLQR� DVLW� YDUOÕ÷Õ�� WX]�
PLNWDUÕ�� VWDUWHU� N�OW�U� NRQVDQWUDV\RQX�� ROJXQODúPD�� ÕVÕO� LúOHP� YH� RNVLMHQ� JÕGDODUGD�
EL\RMHQ� DPLQ� ROXúXPXQX� HWNLOH\HQ� |QHPOL� IDNW|UOHU� DUDVÕQGDGÕU� �*DUFtD-García et al. 

�������$PLQOHU�WHUPDO�VWDELOLWH\H�VDKLS�ROGXNODUÕ�LoLQ�JÕGDODUGD�ELU�NH]�ROXúWXNWDQ�VRQUD�
SDUoDODQPDODUÕ� ROGXNoD� ]RUGXU�� dR÷XQOXNOD� JÕGD� PDGGHOHULQLQ� LúOHQPHVL� VÕUDVÕQGD��
|UQH÷LQ� W�WV�OHPH� YH\D� IHUPDQWDV\RQGD� PLNURRUJDQL]PDODUÕQ� YH� HQ]LPOHULQ� HWNLVL�
sonucu meydana gelmektedirler (Silla-Santos 1996). 

 

*ÕGDODUGD� EL\RMHQ� DPLQOHULQ� EHOLUOHQPHVL� WRNVLN� ROPDODUÕ� \DQÕQGD� ED]Õ� JÕGDODUGD�
�|UQH÷LQ�EDOÕN�YH��U�QOHULQGH�\�NVHN�KLVWDPLQ�YH� WLUDPLQ�PLNWDUÕ��ER]XOPD� Lndikatörü 
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RODUDN�NXOODQÕOPDODUÕ�DoÕVÕQGDQ�|QHPOL�EXOXQPDNWDGÕU��+HUQDQGH]-Jover et al. 1997a,b, 

Aytac et al. 2000). 

 

hONHPL]GH�IHUPHQWH�HW��U�QOHULQGHQ�VXFXN�YH�oHúLWOL�SH\QLUOHUGH�EL\RMHQ�DPLQ�PLNWDUODUÕ�
NRQXVXQGD�\DSÕOPÕú�DUDúWÕUPDODU�EXOXQPDNOD�ELUOLNWH��7�UN�PXWID÷ÕQGD�NÕú�PHYVLPLQGH�
\D\JÕQ� RODUDN� W�NHWLOHQ� YH� IHUPHQWH� ELU� �U�Q� RODQ� WXUúXODUÕQ� �UHWLP� V�UHFLQGH�EL\RMHQ�
DPLQ� ROXúXPX� YH�PLNWDUODUÕQÕQ� DUDúWÕUÕOPDVÕ� LOH� LOJLOL� ED]Õ� DUDúWÕUPDODU� EXOXQPDNWDGÕU�
�<�FHO� YG�� ������ (NLFL� DQG� &RúNXQ� ������ $NEDú� ����).� $UDúWÕUPDGD� KHP� GR÷DO�
IHUPDQWDV\RQ�\ROX\OD�KHP�GH�VWDUWHU�N�OW�U�NXOODQÕODUDN� WXUúX��UHWLPLQLQ�\DSÕOPDVÕ�YH�
IHUPDQWDV\RQ� V�UHVLQFH� ROXúDQ� EL\RMHQ� DPLQOHULQ� PLNWDUODUÕ� LOH� NLP\DVDO� YH�
PLNUREL\RORMLN� GH÷LúLPOHULQ� EHOLUOHQPHVL� DPDoODQPÕúWÕU. Bu nedenle yapÕODFDN� RODQ�
oDOÕúPDQÕQ� VRQXoODUÕ�� W�NHWLFL� VD÷OÕ÷Õ� DoÕVÕQGDQ�|QHP� WDúÕPDNOD� ELUOLNWH�� SUDWLNWH� WXUúX�
�UHWLPL�\DSDQ�ILUPDODUD�\|QHOLN�ELOJLOHU�DoÕVÕQGDQ�GD�\DUDUOÕ�RODFD÷Õ�G�ú�Q�OPHNWHGLU�� 
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���.$<1$.�g=(7/(5ø 
 

%L\RMHQ� DPLQOHU�� JÕGDODUGD� ED]Õ� VSHVLILN� DPLQR asitlerin dekarboksilasyonuna veya 

DOGHKLW�YH�NHWRQODUÕQ�WUDQVDPLQDV\RQXQD�ED÷OÕ�RODUDN�ROXúDQ� WHPHO�D]RWOX�ELOHúLNOHUGLU� 
Histidin, tirozin, triptofan ve fenilalaninden mono aminler olan histamin (HIS), tiramin 

(TRA), triptamin (TRP) ve feniletilamin (FE$�� PH\GDQD� JHOLUNHQ�� EHQ]HU� úHNLOGH�
RUQLWLQ� YH� OLVLQGHQ� GLDPLQOHU� RODQ� SXWUHVLQ� �387�� YH� NDGDYHULQ� �.$'�� ROXúPDNWDGÕU��
Poliaminlerden spermidin (SPD) ve spermin (SPM) ise putresinden meydana 

JHOPHNWHGLU��ùHNLO�������+DOiV]�et al. 1994, Moret and Conte 1996, .DODþ et al. 2000a,b, 

.DODþ������ Anonymous 2006). 

 

'�ú�N� PROHN�OHU� D÷ÕUOÕ÷D� VDKLS� RODQ� EL\RMHQ� DPLQOHU�� GR÷DO� EL\RORMLN� DNWLYLWHOHUL�
QHGHQL\OH�SHN�oRN�JÕGDGD�EXOXQPDNWDGÕUODU��%X�JÕGDODU�DUDVÕQGD�EDOÕN�YH�EDOÕN��U�QOHUL��
et ve et ürünleri (Maijala et al. 1995a, Bodmer et al. 1999), yumurta, peynir gibi 

SURWHLQFH�]HQJLQ�JÕGDODU��IHUPHQWH�VHE]HOHU�YH�VR\DOÕ��U�QOHU��ELUD�YH�úDUDS�JLEL�DONROO��
LoHFHNOHU� �6KDODE\� ������ .�tåHN� DQG� 3HOLNiQRYi� ������� PH\YHOHU�� IÕQGÕN� YH� oLNRODWD�
�6LOOD�6DQWRV�������JLEL�JÕGDODU�\HU�DOPDNWDGÕU� 
 

*ÕGDODUGD� EL\RMHQ� DPLQ� ROXúXPX�� KHP� GHNDUERNVLOD]� HQ]LP� �UHWPH� \HWHQH÷L� RODQ�
PLNURRUJDQL]PDODUÕQ� YDUOÕ÷ÕQD� KHP� GH� X\JXQ� NRIDNW|U� YH�YH\D� ELU� LQG�NOH\LFL� LOH�
GHNDUERNVLOD]� HQ]LP� VHQWH]L� LoLQ� NRúXOODUÕQ� X\JXQ� ROPDVÕQD� YH� RUWDPGDNL� DPLQR� DVLt 
NRQVDQWUDV\RQXQD� ED÷OÕGÕU�� %X� QHGHQOH� \�NVHN� PLNWDUGD� EL\RMHQ� DPLQ� ROXúXPXQX�
NRQWURO� DOWÕQD� DODELOPHN� LoLQ�� ROXúXPX� HWNLOH\HQ� NULWLN� IDNW|UOHULQ� PXWODND� ELOLQPHVL�
gerekmektedir (Maijala et al. 1995b). 
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ùHNLO�����%L\RMHQ�DPLQ�ROXúXPX��+DOiV]�et al. 1994, Anonymous 2006) 
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$PLQR� DVLW� GHNDUERNVLOD]� HQ]LPL� EDNWHULOHU� DUDVÕQGD� \D\JÕQ� ROPDPDNOD� ELUOLNWH��
Achromobacter, Bacillus, Citrobacter, Clostridium, Escherichia, Klebsiella, 

Lactobacillus, Pediococcus, Photobacterium, Proteus, Pseudomonas, Salmonella, 

Shigella, Streptococcus ve Vibrio cinsi pek çok bakteri bir veya daha fazla amino asidi 

GHNDUERNVLOH� HWPH� \HWHQH÷LQGHGLU� �6XPQHU� DQG� 7D\ORU� ������ WHQ� %ULQN� et al. 1990, 

Hwang et al. 1995, Silla Santos 1996). Birçok Enterobacteriaceae türü putresin ve/veya 

kadDYHULQ� �UHWPH� \HWHQH÷LQH� VDKLSNHQ� \DOQÕ]FD� ELUNDo�Lactobacillus� VXúXQXQ� KLVWLGLQ�
dekarboksilaz enzimi pozitiftir (ten Brink et al. 1990). 

 

Ayhan et al. �����������DGHW�NÕ\PD�|UQH÷LQGHQ�L]ROH�HGLS�WDQÕPODGÕNODUÕ�WRSODP����DGHW�
(QWHUREDFWHULDFHDH� VXúXQX� 7ULStik Soy Broth besiyerinde üreterek mL’ deki 

PLNURRUJDQL]PD� VD\ÕODUÕ� LOH� EHVL\HULQH� NDWWÕNODUÕ� KLVWLGLQLQ� EDNWHULOHU� WDUDIÕQGDQ�
NXOODQÕOPDVÕ� VRQXFX� ROXúDQ� KLVWDPLQ� G�]H\OHULQL� +3/&� WHNQL÷L� LOH� EHOLUOHPLúOHUGLU��
'L÷HU� \DQGDQ� VXúODUÕQ�PRGLIL\H�1LYHQ�$JDU� EHVLyerinde histidin dekarboksilaz enzim 

DNWLYLWHOHULQL� GH� LQFHOHPLúOHUGLU�� 6RQXo� RODUDN�� PLNURRUJDQL]PD� VD\ÕVÕ� LOH� �UHWLOHQ�
KLVWDPLQ�G�]H\L�DUDVÕQGD�ELU�NRUHODV\RQ�VDSWD\DPDGÕNODUÕQÕ��Hafnia alvei�1���VXúXQXQ�
EHVL\HULQGHNL� VD\ÕVÕQÕQ� ����� ORJ� NRE�P/� G�]H\LQH� XODúWÕ÷Õ� KDOGH� KLVWLGLQL� HQ� D]�
LQGLUJH\HQ� VXú� ROGX÷XQX� LIDGH� HWPLúOHUGLU�� 0RGLIL\H� 1LYHQ� RUWDPÕQÕQ� KLVWLGLQ�
dekarboksilaz enzim üretiminin EHOLUOHQPHVLQGH� KDWDOÕ� SR]LWLI� VRQXoODU� ROXúWXUDELOGL÷L�
VRQXFXQD�YDUPÕúODUGÕU� 
 

Durlu et al.� ������� NÕ\PD� YH� KDPEXUJHUOHUGHQ� L]ROH� HGLOLS� WDQÕPODQPÕú�
Enterobacteriaceae�IDPLO\DVÕQD�DLW����DGHW�VXúXQ�%UDLQ�+HDUW�,QIXVLRQ�VÕYÕ�EHVL\HULQGH�
EL\RMHQ�DPLQ��UHWPH�\HWHQHNOHULQL�DUDúWÕUGÕNODUÕ�oDOÕúPDODUÕQGD��E. coli (&���VXúXQXQ�
65,88 mg/100 mL ile en yüksek düzeyde histamin üretWL÷LQL�� DUGÕQGDQ�E. coli EC03 

VXúXQXQ�������PJ�����P/�G�]H\LQGH�NDGDYHULQ�YH�Citrobacter freundii CF02’ nin ise 

������ PJ����� P/� SXWUHVLQ� �UHWLFLVL� ROGX÷XQX� VDSWDPÕúODUGÕU�� (QWHUREDFWHULDFHDH 
IDPLO\DVÕQD� PHQVXS� VXúODUÕQ� �UHWWLNOHUL� HVDV� EL\RMHQ� DPLQOHULQ� KLstamin, putresin ve 

NDGDYHULQ�ROGX÷XQX�LOHUL�V�UP�úOHUGLU� 
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%LOLQGL÷L� JLEL� VWDUWHU� N�OW�U� NXOODQÕPÕ�� NÕVD� V�UHGH� VWDQGDUW� NDOLWHGH� ELU� JÕGD� �UHWLPLQL�
RODQDNOÕ� NÕOPDNWDGÕU�� %X� QHGHQOH� \DSÕODQ� DUDúWÕUPDODUGD� JÕGD� IHUPDQWDV\RQODUÕQGD�
NXOODQÕODQ� VWDUWHU� N�OW�Ulerin seçiminde sadece laktik asit üretiminin göz önünde 

WXWXOPDPDVÕ�� EL\RMHQ� DPLQ� ROXúWXUPD� \HWHQHNOHULQLQ� GH� ELOLQPHVLQLQ� JHUHNOL� ROGX÷X�
YXUJXODQPDNWDGÕU��6WUDXE�et al. 1995, Halász et al. 1999). 

 

)DHWK� YH� 5RGOHU� ������� KHP� oHúLWOL� JÕGD� PDGGHOHULQGHQ� L]Rle ettikleri hem de kendi 

HQVWLW�OHULQGHNL� W�P� ODNWLN�DVLW�EDNWHULOHULQLQ�VÕYÕ�N�OW�UGH�ROXúWXUGXNODUÕ�EL\RMHQ�DPLQ�
G�]H\OHULQL� +3/&� WHNQL÷L� NXOODQDUDN� LQFHOHPLúOHU� YH� oR÷X� VXúXQ� G�ú�N� G�]H\GH�
KLVWDPLQ� �UHWWL÷LQL�� DQFDN� Lactobacillus buchneri B189 ve B190 QXPDUDOÕ� VXúODUÕQÕQ�
49,7-41,3 mg/L gibi yüksek düzeyde histamin, yine Streptococcus B218’ in de 408 

PJ�/�G�]H\LQGH�WLUDPLQ�ROXúWXUGX÷XQX�EHOLUOHPLúOHUGLU� 
 

Straub et al.� ������� oHúLWOL� JÕGDODUGDQ� L]ROH� HWWLNOHUL� ���� DGHW� ODNWLN� DVLW� EDNWHULVLQLQ�
biyojen amLQ� ROXúWXUPD� \HWHQH÷LQL� DUDúWÕUPÕúODUGÕU�� dDOÕúPDGD�� L]ROH� HGLOHQ� VXúODUÕQ�
SXWUHVLQ��NDGDYHULQ��KLVWDPLQ��WLUDPLQ�YH�IHQLOHWLODPLQ�ROXúWXUPD�\HWHQHNOHULQH�EDNÕOPÕú�
ve Carnobacteria spp., Lactobacillus buchneri, L. curvatus ve L. reiteri’ nin yüksek 

düzeyde� EL\RMHQ� DPLQ� ROXúWXUGX÷XQX� EHOLUOHPLúOHUGLU�� 6�W� �U�QOHUL�� úDUDS� YH� ODKDQD�
WXUúXVXQGD� \D\JÕQ� RODUDN� NXOODQÕODQ� ED]Õ� VWDUWHU� N�OW�UOHULQ� \�NVHN� G�]H\GH� EL\RMHQ�
DPLQ� ROXúWXUGX÷XQX�� EX� QHGHQOH� VWDUWHU� N�OW�U� VHoLPLQGH� EX� |]HOOLNOHULQ� GLNNDWH�
DOÕQPDVÕ�JHUHNWL÷LQL�YXUJXODPÕúODUGÕU� 
 

Aytaç vd. (1997), Morganella morganii ve Proteus vulgaris�LOH�KLVWDPLQ�ROXúXPXQD�HWNL�
HGHQ�ED]Õ�SDUDPHWUHOHUL�LQFHOHGLNOHUL�oDOÕúPDODUÕQGD��|UQHNOHUGHNL�KLVWDPLQ�PLNWDUODUÕQÕ�
NDORULPHWULN� \|QWHPOH� VSHNWURIRWRPHWULN� RODUDN� EHOLUOHPLúlerdir. Buna göre; Tripton 

6R\D�+LVWLGLQ��76+��VÕYÕ�EHVL\HULQGH�M. morganii’ nin optimum pH 5,0 ve % 4 NaCl 

konsantrasyonunda, P. vulgaris’ in ise optimum pH 6,0 ve % 1 NaCl 

konsantrasyonunda maksimum düzeyde histamin ürettiklerini; her iki bakterinin de 30 
oC’ da ve 24 saatte en yüksek histamin üretimi (M. morganii için 291,21 µg/mL, P. 

vulgaris�LoLQ��������J�P/��VHYL\HVLQH�XODúWÕNODUÕQÕ�EXOPXúODUGÕU� 
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%L\RMHQ� DPLQOHU� Y�FXWWD� SURWHLQ�� KRUPRQ� YH� Q�NOHLN� DVLW� VHQWH]LQLQ� LON� EDVDPD÷ÕQÕ�
ROXúWXUXUODU (Hornero-Méndez and Garrido-Fernández 1997). Putresin, spermin, 

VSHUPLGLQ� JLEL� SROLDPLQOHU� FDQOÕ� K�FUHOHULQ� YD]JHoLOPH]� ELOHúHQOHULGLU�� $\UÕFD�
SROLDPLQOHU��ED÷ÕUVDNODUGDNL�LPP�QRORMLN�VLVWHPGH�YH�QRUPDO�PHWDEROLN�IRQNVL\RQODUÕQ�
aktivitesinin sürdürülmesinde de gerekOLGLU��6LOOD�6DQWRV��������*ÕGDODUGDNL�SXWUHVLQ�YH�
SROLDPLQOHULQ� VÕQÕUOÕ� PLNWDUODUGD� DOÕQPDVÕ� LQVDQ� EHVOHQPHVLQGH� ROXPOX� ELU� URO�
R\QDPDVÕQD� NDUúÕQ�� |]HOOLNOH� KLVWDPLQ� YH� WLUDPLQ� JLEL� EL\RMHQ� DPLQOHULQ� D÷Õ]� \ROX\OD�
DúÕUÕ�PLNWDUODUGD�DOÕQPDVÕ� VRQXFXQGD�PLGH�EXODQWÕVÕ�� NXVPD�� DúÕUÕ� \RUJXQOXN�� VROXQXP�
J�oO�÷��� NDOS� oDUSÕQWÕVÕ�� EDú� D÷UÕVÕ�� EDú� G|QPHVL�� KLSRWDQVL\RQ� �KLVWDPLQ�� SXWUHVLQ��
NDGDYHULQ�� YH\D� KLSHUWDQVL\RQ� �WLUDPLQ��� NXUGHúHQ�� EH\LQ� NDQDPDVÕ�� DQDILODNWLN� úRN�
sendromu ve ölüm meydana gelmektedir (Moret et al.� ������ .�tåHN� DQG� 3HOLNiQRYi�
1998, Lange et al. 2002, Erkmen and Bozkurt 2004, McCabe-Sellers et al. 2006). 

 

Memelilerin intestinal bölgelerinde oldukça etkili detoksifikasyon sistemleri mevcuttur. 

Bu detoksifikasyon sisteminde mono amin oksidaz (MAO) ve di amin oksidaz (DAO) 

HQ]LPOHUL� |QHPOL� URO� R\QDPDNWDGÕU� �WHQ� %ULQN� et al.� ������ âSLþND� et al. 2002). 

'HWRNVLILNDV\RQXQ� HWNLQOL÷L� ELUH\OHU� DUDVÕQGD� IDUNOÕOÕN� J|VWHUHELOGL÷L� JLEL� ED]Õ�
antidepresan ilaçlar ve alkol gibi MAO-LQKLELW|UOHULQLQ� Y�FXGD� DOÕPÕQGan da 

HWNLOHQPHNWHGLU��6WUHV��GHSUHV\RQ�YH�3DUNLQVRQ�KDVWDOÕ÷ÕQÕQ� WHGDYLVLQGH�NXOODQÕODQ�D÷UÕ�
NHVLFL�YH�GL÷HU�LODoODU�0$2-LQKLELW|UOHUL�LoHUPHNWHGLU��.DODþ et al. 2000a,b, Moret et al. 

2005, McCabe-Sellers et al.� ������� 7LUDPLQ� YH\D� GL÷HU� DPLQOHUL� LoHUHQ� ROJXQODúPÕú�
SH\QLU�� úDUDS�� ELUD� YH� PD\D� HNVWUDNWODUÕ\OD� ELUOLNWH� VDXHUNUDXW� �VXVX]� ODKDQD� WXUúXVX���
bakla ve avokado gibi sebze ve meyvelerin tüketimini takiben hipertansiyon krizlerinin 

J|U�OG�÷��YH���VDDWOLN�]DPDQ�GLOLPL� LoLQGH�WLUDPLQ�DOÕPÕQÕQ���PJ¶� Õ�JHçmesinin hasta 

LoLQ�WHKOLNH�ROXúWXUGX÷X�ELOGLULOPHNWHGLU��0RUHW�et al. 2005). 

 

%L\RMHQ� DPLQOHULQ� ]DUDUOÕ� HWNLOHUL� NLúLOHULQ� IL]\RORMLN� \DSÕVÕQD�� WROHUH� HGHELOGLNOHUL�
konsantrasyona, ortamdaki biyojen aminlerin birbirleri ile interaksiyonuna ve MAO 

enzimlerLQLQ� DNWLYLWHVLQH� ED÷OÕ� RODUDN� GH÷LúPHNWHGLU� �WHQ� %ULQN� et al. 1990). 

Feniletilamin, putresin ve kadaverin histamin detoksifikasyon enzimleri olan DAO ve 

HMT (histamin N-metiltransferaz) enzimlerinin her ikisini de inhibe ederken; tiramin 

0$2¶�ODUÕ��WULSWDPLQ�GH�'$2¶�ODUÕ�LQKLEH�HWPHNWHGLU��6WUDWWRQ�et al. 1991). 
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%L\RMHQ� DPLQOHUGHQ� ND\QDNODQDQ� JÕGD� ND\QDNOÕ� LQWRNVLNDV\RQODU� LoLQGH� HQ� ID]OD�
UDVWODQDQ� KLVWDPLQR]LVWLU�� %LUH\OHU� DUDVÕQGD� GHWRNVLILNDV\RQ� PHNDQL]PDVÕ� IDUNOÕOÕN�
J|VWHUPHNOH� ELUOLNWH� JÕGDODUGD� HQ� \�ksek toksik limit 100 mg histamin/kg, alkollü 

LoHFHNOHUGH� LVH� ��PJ�/� RODUDN� UDSRU� HGLOPLúWLU� �WHQ�%ULQN� et al.� �������'L÷HU� EL\RMHQ�
DPLQOHULQ� WRNVLN� GR]ODUÕ� KDNNÕQGD� GDKD� D]� YHUL� EXOXQPDNOD� ELUOLNWH� HúLN� GH÷HUOHULQLQ�
tiramin için 100-800 mg/kg, feniletilamin için 30 mg/kg ve toplam biyojen amin için 

100-200 mg/kg ROGX÷X�ELOGLULOPLúWLU��0DLMDOD�DQG�(RUROD������ Nout 1994, Halász et al. 

1999). $\UÕFD�� 6WUDWWRQ�et al�� ������� WDUDIÕQGDQ� SXWUHVLQ� LoLQ� EHOLUOHQHQ� WRNVLN� OLPLWLQ�
����PJ�NJ�ROGX÷X�LOHUL�V�U�OP�úW�U� 
 

*ÕGDODUGD� EL\RMHQ� DPLQOHULQ� EXOXQXúX� YH� DUWÕúÕQGDQ� NDoÕQÕOPDVÕQÕQ� ELU� QHGHQL� GH�
SXWUHVLQ��VSHUPLQ�YH�VSHUPLGLQ�JLEL� VHNRQGHU�DPLQOHULQ�QLWULW� LOH�ELUOHúHUHN�NDQVHURMHQ�
QLWUR]DPLQOHUH�G|Q�úPHOHULGLU��WHQ�%ULQN�et al. 1990). 

 

Ülkemiz de dahil olmak üzere pHN�oRN��ONHGH�IHUPHQWH�JÕGDODUGD�EL\RMHQ�DPLQ�ROXúXPX�
YH�PLNWDUODUÕ��]HULQH�oRN�VD\ÕGD�DUDúWÕUPD�\DSÕOPÕúWÕU��g]HOOLNOH�IHUPHQWH�HW��U�QOHULQGH�
(Maijala and Eerola 1993, Maijala et al. 1995a,b, Cantoni 1995, Hernandez-Jover et al. 

1997a,b, Ayhan et al. 1999, Aytac et al. 2000, Komprda et al. 2001, Durlu-Özkaya et 

al. 2001, Cosansu and Ayhan 2002, Ansorena et al. 2002, Gonzalez-Fernandez et al. 

2003, Bruna et al. 2003, Komprda et al. 2004, Erkmen and Bozkurt 2004, Bozkurt 

������ YH� oHúLWOL� SH\QLUOHUGH� �6FKQHOler et al. 1997, Durlu-Özkaya et al. 1999, Durlu-

Özkaya et al. 2000, Durlu-Özkaya 2001, Durlu-Özkaya 2002, Novella-Rodriguez et al. 

2002, Gennaro et al. 2003, Novella-Rodriguez et al. 2003, Sagun et al. 2005) biyojen 

DPLQOHULQ�ROXúXPX�YH�PLNWDUÕQÕQ�EHOLUOHQPHVL��]HULQH�SHN�oRN�oDOÕúPD�EXOXQPDNWDGÕU��
<DSÕODQ� DUDúWÕUPDODUGD� (OHNWURNLQHWLN� .DSLOOHU� (OHNWURIRUH]�� %LRVHQV|U� YH�+3/&� JLEL�
oHúLWOL�\|QWHPOHU�NXOODQÕOPÕúWÕU� 
 

)HUPHQWH��U�QOHU�LoLQGH�\HU�DODQ�YH�\D\JÕQ�RODUDN�W�NHWLOHQ�WXUúXODUÕQ��UHWLP�V�UHFLQGH�
biyoMHQ� DPLQ� ROXúXPXQGD� \LQH� KDPPDGGH�� VÕFDNOÕN�� S+�� IHUPDQWDV\RQ� V�UHVL�� GR÷DO�
IORUD�YH\D�NDWÕODQ�VWDUWHU�N�OW�U�JLEL�SHN�oRN�IDNW|U�Q�URO�R\QDGÕ÷Õ�DoÕNWÕU� 
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����¶� GH� .HLO� YH� .ULWWHU� VDXHUNUDXWGD� �VXVX]� ODKDQD� WXUúXVX�� SXWUHVLQ� YH� KLVWDPLQ�
EXOXQGX÷XQX� EHOLUOHPLúOHUGLU�� $\QÕ� DUDúWÕUPDFÕODU� ODKDQDGD� VHUEHVW� KLVWLGLQ� LoHUL÷LQL�
LQFHOHPLúOHU� DQFDN� YDUOÕ÷ÕQÕ� VDSWD\DPDPÕúODUGÕU�� 6RQXo� RODUDN�� histaminin histidin 

DPLQR� DVLGLQLQ� HQ]LPDWLN� UHDNVL\RQD� X÷UDPDVÕ� VRQXFX� PH\GDQD� JHOGL÷LQL� LOHUL�
V�UP�úOHUGLU��+DOiV]�et al. 1999). 

 

Mayer et al. (1973), 50 adet WLFDUL�VDXHUNUDXW�|UQH÷LQGHNL�KLVWDPLQ�NRQVDQWUDV\RQODUÕQÕ�
LQFHOHPLúOHU�YH�EX�NRQVDQWUDV\RQODUÕQ��-����PJ�NJ�DUDVÕQGD�GH÷LúWL÷LQL�EHOLUOHPLúOHUGLU��
'L÷HU� ELU� oDOÕúPD� %XFNHQK�VNHV� et al.� ������� WDUDIÕQGDQ� \DSÕOPÕú� YH� DUDúWÕUÕFÕODU�
sauerkraut� |UQHNOHULQGH� KLVWDPLQ� NRQVDQWUDV\RQODUÕQÕ� ��-78 mg/kg olarak 

VDSWDPÕúODUGÕU��%DUiWK�YH�+DOiV]�����������DGHW�sauerkraut |UQH÷LQGH�KHP�VHE]H�KHP�GH�
VDODPXUDGD�KLVWDPLQ�G�]H\OHULQL�DUDúWÕUPÕúODUGÕU��+LVWDPLQ�NRQVDQWUDV\RQXQXQ�ODKDQDGD�
42-52 mg/kg, salamurada ise daha yüksek konsantrasyonda (143-����PJ�NJ��ROGX÷XQX�
EHOLUOHPLúOHUGLU��+DOiV]�et al. 1999). 

 

Taylor et al. ������� oHúLWOL� PDUNHWOHUGH� VDWÕúD� VXQXODQ� ��� DGHW� VDXHUNUDXW� |UQH÷LQLQ�
KLVWDPLQ� LoHUL÷LQL� DUDúWÕUPÕúODU� YH� ����-13,0 mg/100 g olarak belirledikleri histamin 

GH÷HUOHULQLQ�JÕGD�]HKLUOHQPHOHULQH�QHGHQ�RODQ������PJ�NJ�VHYL\HVLQGHQ�G�ú�N�ROGX÷X�
VRQXFXQD�YDUPÕúODUGÕU��(NLFL�DQG�&RVNXQ������� 
 

Kuensch et al.��������WLFDUL�RODUDN�VDWÕúD�VXQXODQ�sauerkraut |UQHNOHUL�LOH�\DSWÕNODUÕ�ELU�
çDOÕúPDGD�� LQFHOHQHQ� |UQHNOHULQ� WDPDPÕQÕQ� |QHPOL� |Oo�GH� �HQ� \�NVHN� ���� PJ�NJ��
EL\RMHQ�DPLQ�LoHUGL÷LQL�VDSWDPÕúODUGÕU� 
 

Kuensch et al.� ������� VDXHUNUDXW� IHUPDQWDV\RQXQXQ� EDúODQJÕo� DúDPDVÕQGD� SXWUHVLQ�
PLNWDUÕQÕQ� ���� PJ�NJ¶� GDQ� GDKD� ID]OD� ROGX÷XQX� YH� IHUPDQWDV\RQXQ� VRQXQD� GR÷UX�
KLVWDPLQ� YH� WLUDPLQ� DPLQOHULQLQ� J|U�OG�÷�Q�� ELOGLUPLúOHUGLU� �+RUQHUR-Méndez and 

Garrido-Fernández 1997). 

 

Halász et al. (1999) starter kültür seçiminin sauerkraut fermantasyonu üzerine etkisini 

DUDúWÕUGÕNODUÕ� oDOÕúPDODUÕQGD�� LNL� IDUNOÕ� Vtarter kültürün biyojen amin üretim düzeyini 
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LQFHOHPLúOHUGLU�� 056� VÕYÕ� EHVL\HULQGH Lactobacillus curvatus 2775’ in histamin 

VHQWH]OHPHGL÷LQL�YH��UHWWL÷L� WRSODP�DPLQ�GH÷HULQLQ�GH�G�ú�N�oÕNWÕ÷ÕQÕ�EHOLUOHPLúOHUGLU��
6WDUWHU� N�OW�U� NXOODQÕPÕQÕQ� ODKDQD� IHUPDQWDVyonu süresince pH ve biyojen amin 

ROXúXPXQXQ� D]DOPDVÕQÕ� ROXPOX� \|QGH� HWNLOHGL÷LQL� L. plantarum¶� XQ� G�ú�N� G�]H\GH�
DPLQ� �UHWLFLVL� ROGX÷XQX� YH� EHOLUOHQHELOLU� PLNWDUGD� KLVWLGLQ� GHNDUERNVLOD]� HQ]LP�
DNWLYLWHVLQH�VDKLS�ROGX÷XQX�ELOGLUPLúOHUGLU��%XQD�J|UH�VWDUWHU kültür olarak L. plantarum 

VHoLOGL÷LQGH�����J�ODKDQD�LoLQ�����6-2.107�G�]H\LQGH�NXOODQÕOPDVÕQÕ��DQFDN�L. curvatus 

LoLQ� WLUDPLQ�NRQVDQWUDV\RQXQX�DUWÕUPDPDN�DPDFÕ\OD�GDKD�G�ú�N�G�]H\GH�NXOODQÕOPDVÕ�
JHUHNWL÷LQL�YXUJXODPÕúODUGÕU� 
 

.DODþ� et al. (1999) 121 adet� VDXHUNUDXW� |UQH÷LQGH� K�FUHVHO� HOHNWURNLQHWLN� NDSLOHU�
NURPRWRJUDIL� \|QWHPL� LOH� EL\RMHQ� DPLQOHUL� EHOLUOHPLúOHUGLU�� gUQHNOHU� dHN� �UHWLPL��
$YXVWXU\D� �UHWLPL�� HY� \DSÕPÕ� YH� VDODPXUDVÕ\OD� ELUOLNWH� NDYDQR]GD� VWHULOL]H� HGLOHQOHU�
ROPDN� �]HUH� G|UW� JUXS� DOWÕQGD� WRSODQPÕúWÕU�� 7LUDPLQ�� SXWUHVLQ� YH� NDGDYHULQ� LoLQ� HQ�
\�NVHN� NRQVDQWUDV\RQODU�� VÕUDVÕ\OD�� ����� ���� YH� ��� PJ�NJ� RODUDN� EHOLUOHQPLúWLU�� (Y�
\DSÕPÕ� VDXHUNUDXWODUGD� LVH� oRN� G�ú�N� NRQVDQWUDV\RQODU� EHOLUOHPLúOHUGLU�� +LVWDPLQ�
VHYL\HVLQLQ� |UQHNOHULQ��� ��¶� �QGH� ��PJ�NJ¶� ÕQ� DOWÕQGD� YH� |UQHNOHULQ� \DOQÕ]FD��� ��¶�
XQXQ����PJ�NJ¶�ÕQ��]HULQGH�ROGX÷XQX��EXQD�NDUúÕQ�WULSWDPLQ�(1,3 mg/kg) ve spermidinin 

�����PJ�NJ��HQ�G�ú�N�NRQVDQWUDV\RQD�VDKLS�EL\RMHQ�DPLQOHU�ROGX÷XQX�VDSWDPÕúODUGÕU� 
 

.DODþ� et al.� �����D�� �� DGHW� EH\D]� ODKDQD� oHúLGLQL� NXOODQDUDN�� �� IDUNOÕ� VDXHUNUDXW�
KD]ÕUODPÕúODUGÕU��%DúODQJÕoWD���� o&¶�GD����J�Q� IHUPDQWDV\RQD�EÕUDNÕODQ�YH�GDKD�VRQUD��
5-6 oC’ da depolanan |UQHNOHUL� �� D\� VRQXQGD� DQDOL]� HWPLúOHUGLU�� $UDúWÕUPDGD� VWDUWHU�
NDWÕOPDGDQ� IHUPDQWDV\RQD� X÷UDWÕODQ� NRQWURO� |UQHNOHUi ile Lactobacillus plantarum, 

Lactobacillus casei, Pediococcus pentosaceus, Enterococcus faecium� YH� KD]ÕUODQDQ�
NDUÕúÕN�0LFURVLO�WLFDUL�ODNWLN�DVLW�EDNWHUL�W�UOHUL��KHU�ELULQGHNL�GR]�����6 kob/g lahana) ile 

LQRNXOH�HGLOHQ�|UQHNOHU�ROPDN��]HUH���IDUNOÕ�GHQHPH�NXUXOPXú�YH�|UQHNOHUGHNL�EL\RMHQ�
DPLQ� ROXúXPX� K�FUHVHO� HOHNWURNLQHWLN� NDSLOHU� NURPDWRJUDIL� \|QWHPL\OH� LQFHOHQPLúWLU��
$QDOL]� VRQXFXQGD� KLVWDPLQ�� WULSWDPLQ�� VSHUPLGLQ� YH� VSHUPLQ� NRQVDQWUDV\RQODUÕQÕ�
JHQHOOLNOH� ��� PJ�NJ¶� ÕQ� DOWÕQGD� EXOPXúODUGÕU�� 7LUDPLQ�� SXtresin ve kadaverin 

ROXúXPXQXQ� WRSODP� NRQVDQWUDV\RQXQX� NRQWURO� |UQHNOHULQGH� ���-780 mg/kg, L. 

plantarum� NXOODQÕODQ� |UQHNOHUGH� ����-���� PJ�NJ�� 0LFURVLO� NXOODQÕODQ� |UQHNOHUGH� LVH�
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41,1-������ PJ�NJ� RODUDN� EHOLUOHPLúOHUGLU�� L. plantarum ve Microsil’ in bu oranlDUÕQ�
G�ú�ú�QGH�|QHPOL�URO�R\QDGÕNODUÕQÕ�LVWDWLVWLNVHO�RODUDN�GD�VDSWDPÕúODUGÕU� 
 

.DODþ�et al.� �����E��\DSWÕNODUÕ�GL÷HU�ELU� oDOÕúPDGD���EH\D]� ODKDQD�oHúLGL� LOH��UHWLOPLú�
�U�QOHULQLQ� GHSRODQPDVÕ� V�UHFLQGH� EL\RMHQ� DPLQ� ROXúXPX� YH� DPLQ�
NRQVDQWUDV\RQODUÕQGDNL� GH÷LúLPOHUL� LQFHOHPLúOHUGLU�� 'HQHPHGH� WXUúXODUÕ� ��� oC’ da 14 

J�Q�V�UH\OH�GR÷DO�IHUPDQWDV\RQD�EÕUDNWÕNWDQ�VRQUD��-6 o&¶�GD�GHSRODPÕúODU�YH���������YH�
���� D\ÕQ� VRQXQGD� |UQHN� DOPÕúODUGÕU�� $QDOL]� VRQXoODUÕQD� J|UH� WLUDPLQL� ���� PJ�NJ¶� ÕQ�
�]HULQGH� EHOLUOHPLúOHU�� DUGÕQGDQ� HQ� \�NVHN� GH÷HUOHU� RODUDN� SXWUHVLQ� YH� NDGDYHULQL�
VDSWDPÕúODUGÕU�� %XQD� NDUúÕQ�� VSHUPLGLQ� NRQVDQWUDV\RQXQXQ� ��� PJ�NJ¶� ÕQ� DOWÕQGD�
ROGX÷XQX�� KLVWDPLQ�� WULSWDPLQ� YH� VSHUPLQ� NRQVDQWUDV\RQODUÕQÕQ� LVH� WHúKLV� OLPLWOHULQH�
XODúPDGÕ÷ÕQÕ� EHOLUOHPLúOHUGLU�� $\UÕFa tiramin konsantrasyonunun depolamayla önemli 

PLNWDUGD�DUWWÕ÷ÕQÕ�ELOGLUPLúOHUGLU� 
 

García-García et al.� ������� \DSWÕNODUÕ� oDOÕúPDODUÕQGD� WLFDUL� RODUDN� KD]ÕUODQDQ� IDUNOÕ�
VRIUDOÕN�]H\WLQOHULQ�YH�GL÷HU�WXUúXOXN�JÕGDODUÕQ�EL\RMHQ�DPLQ�LoHULNOHULQL�VDSWDPÕúODUGÕU��
6RIUDOÕN�]H\WLQ��NHEHUH��NHEHUH�PH\YHVL�YH�KÕ\DUODUGD� WRSODP�EL\RMHQ�DPLQ�PLNWDUÕQÕQ�
PH\YHQLQ� KHU� �� NJ� LoLQ� ��� PJ¶� GDQ� GDKD� D]� ROGX÷XQX�� EX� QHGHQOH� GH� V|]�� JHoHQ�
�U�QOHULQ� LQVDQ� VD÷OÕ÷Õ� LoLQ� ELU� ULVN� ROXúWXUPDGÕ÷ÕQÕ� LIDGH� HWPLúOHUGLU��<HúLO� ]H\WLQ� YH�
VDODWDOÕN�|UQHNOHULQLQ�KHSVLQGH�SXWUHVLQ�EXOXQGX÷XQX�DQFDN����PJ�NJ¶�GDQ�GDKD�G�ú�N�
VHYL\HGH�ROGX÷XQX�WHVSLW�HWPLúOHUGLU� 
 

<�FHO�YG���������+3/&�\|QWHPLQL�NXOODQDUDN�JHOHQHNVHO�RODUDN��UHWLOPLú�VDODPXUDOÕ�YH�
�� �� VLWULN� DVLWOH� S+¶� VÕ� D\DUODQPÕú� VDODPXUDOÕ� ODKDQD� WXUúXODUÕQGDNL� EL\RMHQ� DPLQ�
ROXúXPODUÕQÕ� LQFHOHPLúOHUGLU�� �� ��� �� ���� YH� ��� G�]H\LQGH� WX]� LoHUHQ� WXUúXODUGDQ� HQ�
\�NVHN� EL\RMHQ� DPLQ� PLNWDUODUÕQÕ� �� ��� WX]� LoHUHQ� |UQHNWH� VDSWDPÕúODUGÕU��
Fermantasyonun 12. gününde % 6, 8 ve 10 düzeyinde tuz içeren sitriN� DVLWOL� WXUúX�
|UQHNOHULQLQ�VLWULN�DVLW� LoHUPH\HQOHUH�RUDQOD�GDKD�D]�EL\RMHQ�DPLQ�LoHUGL÷LQL�������WX]�
LoHUHQ�DVLWOL�YH�DVLWVL]�|UQHNOHUGH� LVH�D\QÕ� LOLúNLQLQ�J|U�OPHGL÷LQL� WHVSLW�HWPLúOHUGLU����
10 düzeyinde tuz içeren örnekte fermantasyonun 12. gününde 39,8 mg/kg putresin, 8,94 

mg/kg kadaverin, 88,4 mg/kg triptamin, 219,3 mg/kg spermin, 9,40 mg/kg spermidin ve 
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0,64 mg/kg tiramin belirlerken, fermantasyonun 19. gününde ise 27,4 mg/kg putresin, 

71,4 mg/kg kadaverin, 29,5 mg/kg triptamin, 5,67 mg/kg spermin ve 9,85 mg/kg tiramin 

WHVSLW�HWPLúOHUGLU��6RQXo�RODUDN������WX]�NRQVDQWUDV\RQXQGD� IHUPHQWH�RODQ��VLWULN�DVLW�
LODYH� HGLOPHPLú� ODKDQD� WXUúXODUÕQÕQ� \�NVHN� VHYL\HGH� EL\RMHQ� DPLQ� ROXúXPXQD� RODQDN�
VD÷ODGÕ÷ÕQÕ�EHOLUOHPLúOHUGLU� 
 

âSLþND�et al. (2002) hücresel elektrokinetik kapiler kromatografi yöntemini kullanarak 

\DSWÕNODUÕ� ELU� oDOÕúPDGD�� KHP� GR÷DO� \ROOD� KHP� GH� VWDUWHU� NDWDUDN� �UHWWLNOHUL�
VDXHUNUDXWODUGD�EL\RMHQ�DPLQ�ROXúXPXQX�L]OHPLúOHUGLU��$OWÕ�DGHW�NÕ\ÕOPÕú�EH\D]�ODKDQD�
oHúLGLQLQ� ��� �&¶� GD� ��� J�Q� V�UHQ� EDúODQJÕo� IHUPDQWDV\RQX� LOH� KD]ÕUODGÕNODUÕ� ODKDQD�
WXUúXODUÕQÕ���-���&¶�GD�GHSRODPÕú�YH����D\�VRQXQGD�DQDOL]�HWPLúOHUGLU��'HQHPHGH�VWDUWHU�
kültür olarak L. plantarum (5.105� NRE�J� RODFDN� úHNLOGH�� NXOODQPÕúODUGÕU�� dDOÕúPDGD�
DOÕQDQ�VRQXoODUD�J|UH�VWDUWHU�NDWNÕVÕQÕQ�SXWUHVLQ��WLUDPLQ�YH�NDGDYHULQLQ��UHWLP�PLNWDUÕQÕ�
|QHPOL�|Oo�GH�D]DOWWÕ÷ÕQÕ�EHOLUOHPLúOHUGLU��'L÷HU�\DQGDQ��VSHUPLGLQ�LoHUL÷LQLQ����LOH����
PJ�NJ� DUDVÕQGD� GH÷LúWL÷LQL� YH� VSHUPLGLQ� PLNWDUÕQGD� VWDUWHU� N�OW�U�Q� KHUKDQJL� ELU�
D]DOPD\D� QHGHQ� ROPDGÕ÷ÕQÕ�� DQFDN� WULSWDmin, spermin ve histamin seviyelerinin 

D]DOGÕ÷ÕQÕ� YH� KDWWD� WHúKLV� OLPLWOHULQLQ� DOWÕQD� LQGL÷LQL� VDSWDPÕúODUGÕU�� 3UDWLNWHNL�
X\JXODPDODU� LoLQ�� DUDúWÕUPDGD� NXOODQÕODQ� L. plantarum� VXúXQXQ� HQ� D]� ����5 kob/g 

G�]H\LQGH��VDXHUNUDXW�IHUPDQWDV\RQODUÕ�LoLQ�NXOODQÕODELOHFH÷L�VRQXFXQD�YDUPÕúODUGÕU� 
 

(NLFL� YH� &RúNXQ� ������� 9DQ� LOLQGHNL� PDUNHWOHUGHQ� WRSODQDQ� ��� DGHW� VHE]H� WXUúXVX�
|UQH÷LQGH� ���� DGHW� NDUÕúÕN�� �� DGHW� NÕUPÕ]Õ� ELEHU� YH� �� DGHW� KÕ\DU� WXUúXVX�� KLVWDPLQ�
LoHUL÷LQL� IOXRURPHWULN� \|QWHP� NXOODQDUDN� LQFHOHPLúOHUGLU�� 7�P� WXUúX� |UQHNOHULQGH�
KLVWDPLQ� VHYL\HVLQLQ� ������ PJ�NJ� LOH� ������ PJ�NJ� �RUWDODPD� ������ PJ�NJ�� DUDVÕQGD�
GH÷LúWL÷LQL� EHOLUOHPLúOHUGLU�� +Õ\DU� WXUúXVXQGDNL� KLVWDPLQ� VHYL\HVLQL� PLQLPXP� ������
PJ�NJ��PDNVLPXP�������PJ�NJ��RUWDODPD�������PJ�NJ��RODUDN�VDSWDPÕúODUGÕU.  
 

Moret et al. (2005) HPLC yöntemi ile taze ve konserve sebzelerde serbest biyojen amin 

LoHUL÷LQL� DUDúWÕUPÕúODUGÕU�� 6DXHUNUDXW� GÕúÕQGDNL� |UQHNOHUGH� SXWUHVLQ� ����-0,5 mg/100 g 

WD]H�D÷ÕUOÕN��YH�VSHUPLGLQLQ� ����-����PJ�����J� WD]H�D÷ÕUOÕN�� HQ�oRN�EHOLUOHQHQ�aminler 

ROGX÷XQX�YH�JHQHOOLNOH�EXQODUÕ�VSHUPLQLQ��PDNVLPXP�����PJ�����J��WDNLS�HWWL÷LQL�WHVSLW�
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HWPLúOHUGLU�� .RQVHUYH� VDXHUNUDXWWD� WLUDPLQ� VHYL\HVLQLQ� ����PJ����� J� ROGX÷XQX�� DQFDN�
GL÷HU�|UQHNOHUGHNL�WLUDPLQ�VHYL\HVLQLQ�����PJ�����J¶�Õ�JHoPHGL÷LQL�VDSWDPÕúODUGÕU��7D]H�
ÕVSDQDN�|UQHNOHULQGH�LVH�����PJ�����J�G�]H\LQGH�KLVWDPLQ�EHOLUOHPLúOHUGLU� 
 

$NEDú��������+3/&�\|QWHPLQL�NXOODQDUDN�\DSWÕ÷Õ�oDOÕúPDVÕQGD�SL\DVDGDQ�WHPLQ�HWWL÷L�
WRSODP�����DGHW�SDVW|UL]H�YH�SDVW|UL]H�HGLOPHPLú�RODUDN�VDWÕODQ�oHúLWOL� WLSWHNL� WXUúX�ve 

���DGHW�HY�\DSÕPÕ�WXUúX�|UQH÷LQLQ�EL\RMHQ�DPLQ�LoHUL÷LQL�DUDúWÕUPÕúWÕU��7XUúXODUÕQ�PH\YH�
YH�YH\D� VDODPXUDODUÕQGD� HQ� \�NVHN� NRQVDQWUDV\RQD� VDKLS� EL\RMHQ� DPLQOHUL�� VÕUDVÕ\OD��
SXWUHVLQ�� NDGDYHULQ� YH� WULSWDPLQ� �VÕUDVÕ\OD� HY� \DSÕPÕ� |UQHNOHUGH� ������ PJ�/�� ���48 

mg/L, 7,00 mg/kg; ticari örneklerde ise 59,69 mg/L, 18,47 mg/L, 19,51 mg/kg), en 

G�ú�N�NRQVDQWUDV\RQD�VDKLS�EL\RMHQ�DPLQL�LVH�VSHUPLQ�������PJ�/��RODUDN�EHOLUOHPLúWLU��
7LFDUL� |UQHNOHUGH� HQ� \�NVHN� WRSODP� EL\RMHQ� DPLQ� PLNWDUÕQÕ� ������ PJ�/�� HY� \DSÕPÕ�
örnekOHUGH� LVH� ������ PJ�/� RODUDN� EHOLUOHPLúWLU�� 6RQXo� RODUDN�� LQFHOHQHQ� W�P� WXUúX�
örneklerinde toplam biyojen amin düzeylerinin literatürde verilen ve pek çok ülkede 

\DVDO�RODUDN�NDEXO�J|UHQ�WRNVLN�OLPLWOHULQ�DOWÕQGD�EXOXQGX÷XQX�LIDGH�HWPLúWLU� 
 

Günümüzde pek çRN��U�QGH�EL\RMHQ�DPLQOHULQ�ROXúXPX�YH�PLNWDUODUÕ�LOH�GH÷LúLN�WHNQLN�
YH�IDUNOÕ�\|QWHPOHULQ�NXOODQÕPÕ�NRQXVXQGD�\DSÕODQ�oDOÕúPDODU�V�UPHNWHGLU� 
 

g]HOOLNOH�VRQ�\ÕOODUGD�JÕGDODUGD�EL\RMHQ�DPLQOHULQ�EHOLUOHQPHVL�DPDFÕ\OD�GDKD�KDVVDV�YH�
KÕ]OÕ� WHNQLNOHULQ� JHOLúWLULOPHVLQH� \|QHOLN� oDOÕúPDODU� GHYDP� HWPHNWHGLU�� (HUROD� et al. 

�������VÕYÕ�NURPRWRJUDIL�WHNQL÷L�NXOODQDUDN�NXUXWXOPXú�VRVLVOHUGH�\DSWÕNODUÕ�oDOÕúPDGD��
EL\RMHQ� DPLQLQ� WHúKLV� OLPLWOHULQLQ� WLUDPLQ�� VSHUPLQ�� VSHUPLGLQ� YH� NDGDYHULQ� LoLQ� ��
mg/kg, feniletilamin, putresin ve triptamin için 2 mg/kg ve serotonin için de 5 mg/kg 

RODUDN� WHVSLW� HWPLúOHUGLU�� 6RQXo� RODUDN�� EX� \|QWHPLQ� NXUXWXOPXú� VRVLV� |UQHNOHULQGHNL�
EL\RMHQ�DPLQOHULQ�EHOLUOHQPHVLQGH�NXOODQÕODELOHFH÷LQL�YH�D\QÕ�]DPDQGD�NÕ\PD��SH\QLU�YH�
7XQD�EDOÕ÷Õ�JLEL�GL÷HU�JÕGDODUÕQ�DQDOL]OHULQGH�GH�X\JXODQDELOHFH÷LQL�EHOLUOHPLúOHUGLU� 
 

Kirschbaum et al. (2000) HPLC ile biyojen aminlerin ön-kolon türevlendirmesi için 3,5-

dinitrobenzoil klorür (DNBZ-&O��D\ÕUDFÕQÕ�WHVW�HWWLNOHUL�oDOÕúPDODUÕQGD�WHúKLV�OLPLWOHULQL�
\DNODúÕN� RODrak 124-���� �J�/� �HQMHNVL\RQ� PLNWDUÕ� ���-����� SJ�� EHOLUOHPLúOHUGLU��
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.DGDYHULQ� �������� YH� VHURWRQLQ� �������� GÕúÕQGD� EHOLUOHPH� NDWVD\ÕODUÕQÕ� �����-0,996 

DUDVÕQGD� EXOPXúODUGÕU�� %X� \|QWHPL� IHUPHQWH� ODKDQD� VX\X�� VR\D� VRVX�� 0LVR� �VR\D�
H]PHVL��� IHUPHQWH� EDOÕN� VRVu ve ançüez ezmesinde agmatin, kadaverin, histamin, 

oktopamin, 2-feniletilamin, putresin, serotonin, spermidin, spermin, triptamin ve tiramin 

PLNWDUODUÕQÕQ�EHOLUOHQPHVLQGH�X\JXODPÕúODUGÕU��7�P�IHUPHQWH�ODKDQD�VX\X�|UQHNOHULQGH�
366 mg/L putresin, 39-63 mg/L histamin, 37-73 mg/L tiramin ve 9-97 mg/L spermidin 

WHVSLW�HWPLúOHUGLU��6RQXo�RODUDN�EX�\|QWHPLQ��\�NVHN�JHUL�G|Q�ú�P�RUDQÕ�YH�GR÷UXVDO�ELU�
W�UHYOHQGLUPH�VD÷ODGÕ÷Õ�LoLQ�IHUPHQWH��U�QOHUGH�EL\RMHQ�DPLQ�G�]H\OHULQLQ�EHOLUOHQPHVL�
DPDFÕ\OD�NXOODQÕODELOHFH÷LQL�LOHUL�V�UP�úOHUGLU� 
 

Shakila et al. �������EDOÕN�YH�EDOÕN��U�QOHULQGH�EL\RMHQ�DPLQ�DQDOL]OHUL�LoLQ�LQFH�WDEDND�
kromotografi (TLC)–GDQVLWRPHWUL� YH�\�NVHN�SHUIRUPDQVOÕ� VÕYÕ�NURPRWRJUDILVL� �+3/&��
JLEL� NURPRWRJUDIL� WHNQLNOHULQLQ� X\JXQOX÷X� �]HULQH� NDUúÕODúWÕUPDOÕ� ELU� oDOÕúPD�
\DSPÕúODUGÕU��+3/&�\|QWHPLQLQ�GDKD�GR÷UXVDO���-100 ng), hassas ve tekrarlanabilir (< 

�����ROPDVÕQÕQ�\DQÕ�VÕUD�NRPSOLNH�DOHWOHU�� WHNQLN�ELOJL�YH�\�NVHN�X\JXODPD�PDVUDIODUÕ�
LOH� ]DPDQ� JHUHNWLUGL÷LQL� EHOLUOHPLúOHUGLU�� 'L÷HU� WDUDIWDQ� GR÷UXVDOOÕN (20-300 ng) ve 

WHNUDUODQDELOLUOLNWH� ��� �� ��� oRN� D]� ELU� ND\ÕSOD� 7/&–GDQVLWRPHWULQLQ� KÕ]OÕ� YH� +3/&�
\|QWHPLQH�J|UH�GDKD�XFX]�ROGX÷XQX�LIDGH�HWPLúOHUGLU� 
 

Lange et al. �������oHúLWOL�JÕGD�|UQHNOHULQGH�EL\RMHQ�DPLQOHULQ�EHOLUOHQPHVL�LoLQ�NDSLOHU�
elektroforez (&(��\|QWHPL�LOH�\�NVHN�SHUIRUPDQVOÕ�VÕYÕ�NURPRWRJUDIL�\|QWHPLQL��+3/&��
NDUúÕODúWÕUPÕúODUGÕU��+3/&�WHNQL÷L�LOH�\�U�W�OHQ�oDOÕúPDGD�WLUDPLQ�LoLQ�WHúKLV�OLPLWOHULQLQ�
���� PJ�NJ� YH� &(� WHNQL÷L� LOH� \�U�W�OHQ� oDOÕúPDGD� LVH� �� PJ�NJ� ROGX÷XQX�� SXWUHVLQ��
spermidin, kaGDYHULQ��DJPDWLQ�JLEL�GL÷HU�DPLQOHULQ�GH�+3/&�\|QWHPL�LOH����-8,5 mg/kg 

DUDVÕQGD�VÕUDODQGÕ÷ÕQÕ�EHOLUOHPLúOHUGLU��6RQXoWD�&(�YH�+3/&�DUDVÕQGD�L\L�ELU�NRUHODV\RQ�
ROGX÷XQX�VDSWDPÕúODUGÕU� 
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3. MATERYAL VE YÖNTEM 
 

3.1 Materyal 
 

$UDúWÕUPDGD� SL\DVDGDQ� WHPLQ� HGLOHQ� .RUQLúRQ� oHúLGL� WXUúXOXN� KÕ\DUODU� NXOODQÕOPÕúWÕU��
dDOÕúPDGD� VWDUWHU� NDWNÕOÕ� |UQHNOHU� LoLQ� NXOODQÕODQ� Lactobacillus plantarum� ��%� VXúX�
$QNDUD�hQLYHUVLWHVL�0�KHQGLVOLN�)DN�OWHVL�*ÕGD�0�KHQGLVOL÷L�%|O�P��g÷UHWLP�h\HVL�
3URI��'U�� )LOL]�g=d(/ø.¶� WHQ� WHPLQ� HGLOPLúWLU�� 6DODPXUD� KD]ÕUODPDGD�+Õ\DU� 7XUúXVX�
6WDQGDUGÕ�76������¶�\H��$QRQLP�������X\JXQ�WX]�YH�VX��&D&O2.2H2O (Merck), glasiyel 

DVHWLN� DVLW� ��� ������ 0HUFN�� NXOODQÕOPÕúWÕU�� )HUPDQWDV\RQ� GHQHPHOHUL� �� OLWUH� KDFLPOL��
NDSDNOÕ�FDP�NDYDQR]ODUGD�JHUoHNOHúWLULOPLúWLr. 
 

0LNUREL\RORMLN� VD\ÕPODUGD� HQWHUREDNWHUL� YH� NROLIRUP� JUXEX� EDNWHULOHULQ� VD\ÕPÕ� LoLQ��
VÕUDVÕ\OD�� 9LROHW� 5HG� %LOH� *OXFRVH� $JDU� �95%*�� 0HUFN�� YH� 9LROHW� 5HG� %LOH� $JDU�
�95%��0HUFN��EHVL\HUOHUL��WRSODP�PH]RILOLN�DHURELN�EDNWHUL��70$%��VD\ÕPÕ�LoLQ�3ODWH�
Count $JDU� �3&$��0HUFN��EHVL\HUL�� ODNWLN� DVLW�EDNWHULOHULQLQ�VD\ÕPÕ� LoLQ�0DQ�5RJRVD�
Sharpe Agar (MRS, Merck) besiyeri ve maya-N�I� VD\ÕVÕQÕ� EHOLUOHPHN� LoLQ� 3DWDWR�
'H[WURVH�$JDU��3'$��2[RLG��EHVL\HUL�NXOODQÕOPÕúWÕU� 
 

Biyojen amin analizleri için gerekli olan tiramin (TRA), putresin (PUT), kadaverin 

(KAD), triptamin (TRP), feniletilamin (FEA), histamin (HIS), spermin (SPM) ve 

spermidin (SPD) biyojen aminleri Sigma Chemical Co. (St. Louis, MO)’ den 

VD÷ODQPÕúWÕU� 
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3.2 Yöntem 
 

������7XUúXOXN�KÕ\DUODUÕQ�KD]ÕUODQPDVÕ 
 

DHQHPH� NXUXODFD÷Õ� J�Q� SD]DUGDQ� VDWÕQ� DOÕQDUDN� ODERUDWXYDUD� JHWLULOHQ� KÕ\DUODU�
EHNOHWLOPHGHQ� D\QÕ� J�Q� NXOODQÕOPÕúWÕU�� 0�PN�Q� ROGX÷XQFD� HúLW� E�\�NO�NWH� VHoLOHQ�
KÕ\DUODU� WR]�� WRSUDN� YH� \DEDQFÕ� PDGGHOHU� JLEL� NDED� SLVOLNOHULQLQ� X]DNODúWÕUÕOPDVÕ�
DPDFÕ\OD�PXVOXN�VX\X�LOH�\ÕNDQPÕúWÕU� 
 

������6WDUWHU�N�OW�U�KD]ÕUODQPDVÕ 
 

6WDUWHU� N�OW�U� KD]ÕUODQPDVÕQGD�056� VÕYÕ� EHVL\HUL� YH� KÕ\DU� VX\X� NXOODQÕOPÕúWÕU�� +Õ\DU�
VX\X�HOGH�HWPHN�LoLQ��NDEXNODUÕ�VR\XOPXú�KÕ\DUODU� �EOHQGHU�\DUGÕPÕ\OD�SDUoDODQPÕú�YH�
V�]JHoWHQ�JHoLULOHUHN�SRVDVÕ�D\UÕOPÕúWÕU������YH�����RUDQODUÕQGD�1D&O�LODYH�HGLOHQ�KÕ\DU�
VXODUÕ�����o&¶�GD����GDNLND�V�UH\OH�VWHULOL]H�HGLOPLúOHUGLU� 
 

Lactobacillus plantarum���%�VXúX��GHQHPHQLQ�NXUXOPDVÕQGDQ���J�Q�|QFH��LoHULVLQGH���
P/�056�VÕYÕ�EHVL\HUL� EXOXQDQ��� W�SH�DúÕODQPÕú� YH� �� oC’ da 24 saat süreyle inkübe 

HGLOPLúWLU��$\QÕ�LúOHP�ELU�NH]�GDKD�WHNUDUODQPÕúWÕU��øQN�EDV\RQXQ�DUGÕQGDQ��¶HU�P/¶OLN�
056� VÕYÕ� EHVL\HULQGH� JHOLúWLULOHQ� DNWLI�L. plantarum 11B kültürleri içinde % 2 NaCl 

EXOXQDQ��� W�SWHNL� �¶� HU�P/¶� OLN� KÕ\DU� VXODUÕQD�DNWDUÕOPÕúWÕU��7HNUDU� ��� oC’ da 24 saat 

LQN�EDV\RQ� VRQUDVÕQGD��� W�S� LoHUL÷L� �WRSODP����P/�������1D&O� LoHUHQ�����P/�KÕ\DU�
VX\X�EXOXQDQ�����P/¶�OLN�(UOHQPD\HU¶�H�DNWDUÕOPÕú�YH����oC’ da 24 saat süreyle inkübe 

HGLOPLúWLU� �ùHNLO� ������ %X� úHNLOGH� VWDUWHU� N�OW�U� NDGHPHOL� RODUDN� WX]D� DOÕúWÕUÕOPÕú� YH�
IHUPDQWDV\RQ�RUWDPÕQD�GDKD�oDEXN�DGDSWH�ROPDVÕ�VD÷ODQPD\D�oDOÕúÕOPÕúWÕU� 
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ùHNLO� ���� Lactobacillus plantarum� ��%� VXúXQXQ� DNWLIOHúWLULOPHVL� YH� KÕ\DU� VX\XQD�

DGDSWDV\RQXQXQ�DúDPDODUÕ 
 

6DI�N�OW�U�Q�WX]OX�KÕ\DU�VX\XQD�DGDSWDV\RQX�VÕUDVÕQGD�KHU�DúDPDGD��VDI�N�OW�U������YH�
����WX]OX�KÕ\DU�VX\X��056�$JDU�EHVL\HULQH�\D\PD�N�OW�UHO�VD\ÕP�\|QWHPLQH�J|UH�HNLP�
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\DSÕOPÕúWÕU�� 3HWULOHU�� ��-30 o&¶� GD� ��� VDDW� V�UH� LOH� LQN�EDV\RQD� EÕUDNÕOPÕú� YH� JHOLúHQ�
NRORQLOHU�VD\ÕOPÕúWÕU��%|\OHFH�KHP�VWDUWHU�N�OW�U�Q�IHUPDQWDV\RQ�RUWDPÕQD�DGDSWDV\RQX�
L]OHQPLú�KHP�GH�VDODPXUD\D�LODYH�HGLOHQ�N�OW�U�PLNWDUÕ�EHOLUOHQPLúWLU� 
 

������6DODPXUDQÕQ�KD]ÕUODQPDVÕ 
 

6DODPXUDQÕQ�KD]ÕUODQPDVÕQGD�NXOODQÕODQ�PXVOXN�VX\X��NORUXQ�X]DNODúWÕUÕOPDVÕ�DPDFÕ\OD�
ND\QDWÕOÕS�VR÷XWXOPXúWXU��'HQJH�DQÕQGD�����WX]�NRQVDQWUDV\RQXQX�VD÷ODPDN�DPDFÕ\OD�
% 8 tuz, % 0,4 CaCl2 YH�������JODVL\HO�DVHWLN�DVLW� LoHUHQ�����OLWUHOLN�LNL�D\UÕ�VDODPXUD�
KD]ÕUODQPÕúWÕU��6DODPXUDODUGDQ�ELULQH�������¶�GH�DQODWÕOGÕ÷Õ�úHNLOGH�KD]ÕUODQDQ�N�OW�UGHQ��
starter kültür orDQÕ�����RODFDN�úHNLOGH�����P/�LODYH�HGLOPLúWLU��'L÷HU�VDODPXUD�ELGRQX�
NRQWURO� RODUDN� VHoLOPLúWLU�� �� /� KDFLPOL� FDP� NDYDQR]ODUD� \DNODúÕN� ���¶� HU� J� KÕ\DU�
NRQXOPXú�YH��]HUOHUL�KD]ÕUODQDQ�VDODPXUDODUOD� WDPDPODQPÕúWÕU� �KÕ\DU� �� VDODPXUD�RUDQÕ�
1:1). Daha sonra turúX� NDYDQR]ODUÕ� RGD� VÕFDNOÕ÷ÕQGD� IHUPDQWDV\RQD� EÕUDNÕOPÕúWÕU��
'HQHPH���NH]�WHNUDUODQPÕúWÕU�� 
 

3.2.4 Fermantasyonun izlenmesi 
 

ho� WHNHUU�UO�� \DSÕODQ� IHUPDQWDV\RQ� GHQHPHOHUL� RGD� VÕFDNOÕ÷ÕQGD� ���� ± 2 oC) 

\�U�W�OP�úW�U�� 6WDUWHU� NDWNÕOÕ� |UQHNOHULQ� KD]ÕUODQPDVÕQGa çizelge 3.1’ de belirtilen 

günler için 11 adet kavanoz (2 adet kavanoz yedek), kontrol örneklerinin 

KD]ÕUODQPDVÕQGD� LVH� oL]HOJH� ���¶� GH� EHOLUWLOHQ� J�QOHU� LoLQ� ��� DGHW� NDYDQR]� ��� DGHW�
NDYDQR]�\HGHN��WXUúX�NXUXOPXúWXU� 
 

'HQHPHGH� DVHSWLN� NRúXOODUÕQ� NRUXQPDVÕQD� |]HQ� J|VWHULOHUHN� DOÕQDQ� KÕ\DU� GRNXVX� YH�
VDODPXUD�|UQHNOHULQGH�\DSÕODQ�DQDOL]OHUOH��VWDUWHUOL�|UQHNOHU�LoLQ����YH�NRQWURO�|UQHNOHUL�
LoLQ� ��� J�QO�N� GHQHPH� V�UHVL� LoHULVLQGH� RUWD\D� oÕNDQ� NLP\DVDO� YH� PLNUREL\RORMLN�
GH÷LúLNOLNOHU� çizelge 3.1 ve çizelge 3.2’ de� YHULOHQ� SODQODUGD� J|VWHULOGL÷L� úHNLOGH�
L]OHQPLúWLU. 
 



 19 

dL]HOJH�����6WDUWHU�NDWNÕOÕ�|UQHNOHUH�DLW�DQDOL]�SODQÕ 
 

Analiz 
günleri 

pH 
Titrasyon 
DVLWOL÷L Tuz 

Mikrobiyolojik 
analizler 

Biyojen amin 
analizleri 

0.  + + + + +/* 
1.  +   + +/* 
2.  + +  + +/* 
3. +  + + +/* 
4.  + +  + +/* 
6. +  + + +/* 
8.  + +  + +/* 
10.  +   + +/* 
12.  + + + + +/* 

����6DODPXUDGD�\DSÕODQ�DQDOL]OHU 

���+Õ\DU�GRNXVXQGD�\DSÕODQ�DQDOL]OHU 
 

dL]HOJH�����.RQWURO�|UQHNOHULQH�DLW�DQDOL]�SODQÕ 
 

Analiz 
günleri 

pH 
Titrasyon 
DVLWOL÷L Tuz 

Mikrobiyolojik 
analizler 

Biyojen amin 
analizleri 

0. + + + + +/* 
1.  +   + +/* 
2.  + +  + +/* 
3.  +  + + +/* 
4.  + +  + +/* 
6.  +  + + +/* 
8.  + +  + +/* 
11.  +   + +/* 
16.  + +  + +/* 
22.  +   + +/* 
30.  + + + + +/* 

����6DODPXUDGD�\DSÕODQ�DQDOizler 

���+Õ\DU�GRNXVXQGD�\DSÕODQ�DQDOL]OHU 
 

3.2.5 Kimyasal analizler 
 

6DODPXUD� |UQHNOHULQGH� S+�� WX]� YH� WLWUDV\RQ� DVLWOL÷L� DQDOL]OHUL TS 11112’ ye (Anonim 

������J|UH�\DSÕOPÕúWÕU� 
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3.2.5.1 pH  
 

Salamura örneklerinde pH tayini için NEL pH 890 dijital tip pH�PHWUH�NXOODQÕOPÕúWÕU� 
 

3.2.5.2 Tuz  
 

dL]HOJH�����YH����¶�GH�YHULOHQ�DQDOL]�SODQODUÕQD�J|UH�NRQWURO�YH�VWDUWHU�LODYHOL�|UQHNOHULQ�
0, 3 ve 6. günleri ile kontrolde 30., starterli örneklerde 12. günde her bir kavanozdan 

DOÕQDQ���P/�VDODPXUD�|UQH÷L�����P/¶� OLN�(UOHQPD\HU¶�H�DNWDUÕOPÕúWÕU��(UOHQPD\HU¶� LQ�
LoLQH�WHIORQ�NDSOÕ�NDUÕúWÕUÕFÕ�oXEXN�DWÕOPÕú�YH�PDQ\HWLN�NDUÕúWÕUÕFÕ��]HULQH�RWXUWXOPXúWXU��
gUQH÷LQ��]HULQH����P/�GHVWLOH�VX�LODYH�HGLOHUHN�VH\UHOWPH�LúOHPL�\DSÕOPÕúWÕU���-2 damla 

metil oranj (% 0,1) indikatörü� GDPODWÕOGÕNWDQ� VRQUD�� |UQH÷LQ� Q|WUDOL]DV\RQX� DPDFÕ\OD��
VDUÕ�UHQN�ROXúDQD�NDGDU���-��GDPOD����1�1D2+�HNOHQPLúWLU��'DKD�VRQUD���P/����¶�OLN�
K2CrO4 ilave edilerek 1 N AgNO3� LOH� VDELW� NLUHPLW� NÕUPÕ]Õ� UHQN� ROXúXQFD\D� NDGDU�
WLWUDV\RQ�\DSÕOPÕúWÕU��6RQXoODU���WX]�PLNWDUÕ�RODUDN�KHVDSODQPÕúWÕU� 
 

��������7LWUDV\RQ�DVLWOL÷L 
 

7LWUDV\RQ�DVLWOL÷L�WD\LQL�LoLQ�VWDUWHU�NDWNÕOÕ�YH�NRQWURO�|UQHNOHULQGHQ���������YH����J�QOHU�
ile starterli örneklerde 12. günde, kontrol örneklerinde 16 ve 30. günlerde örnek 

DOÕQPÕúWÕU�� $OÕQDQ� ��� P/� VDODPXUD� |UQH÷L� ���� P/¶� OLN� (UOHQPD\HU¶� H� DNWDUÕOPÕúWÕU��
gUQHN� ���P/� GHVWLOH� VX� LOH� VH\UHOWLOPLú� YH�PDQ\HWLN� NDUÕúWÕUÕFÕ� �]HULQH� RWXUWXOPXúWXU��
Üzerine 1-2 damla fenol fitalein (% 1) indikatörü ilave edildikten sonra 0,1 N NaOH 

çözeltisi ile pembe renN� ROXúDQD� NDGDU� WLWUH� HGLOPLú� YH� VRQXoODU��� ODNWLN� DVLW� RODUDN�
KHVDSODQPÕúWÕU� 
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3.2.6 HPLC analizi 
 

��������+3/&�FLKD]Õ 
 

$UDúWÕUPDGD� NXOODQÕODQ� +3/&� FLKD]ÕQÕQ� |]HOOLNOHUL� YH� NURPDWRJUDIL� NRúXOODUÕ� oL]HOJH�
���¶�WH�YHULOPLúWLU� 
 

dL]HOJH� ���� +3/&� FLKD]ÕQÕQ� |zellikleri ve biyojen amin analizi için kromatografi 
NRúXOODUÕ 

 
HPLC Thermo Finnigan, Surveyor (Waltham, USA) 
.RORQ�IÕUÕQÕ 7KHUPR�)LQQLJDQ��6XUYH\RU��6ÕFDNOÕN����& 
Kolon C-18 (250x4.6 mm, ID) Phenomenex Luna  
Pompa 6XUYH\RU�G|UWO��G�ú�N�EDVÕQo�JUDGLHQW�pompa 
Degasser Otomatik vakum degasser 
Dedektör ���� QP�� 3'$� �3KRWR� 'LRGH� $UUD\��� SLN� VDIOÕ÷ÕQÕQ� NRQWURO�� LoLQ�

195-����QP�DUDVÕQGD�VSHNWUXP�WDUDPDOÕ��EDQW�JHQLúOL÷L����QP 
<D]ÕOÕP�SURJUDPÕ Chrom Quest Chromatography Software 
Mobil faz Solvent A: 30 mL buffer / 550 mL asetonitril / 420 mL destile su 

Solvent B: 2 mL buffer / 900 mL asetonitril / 100 mL destile su 
$NÕú�KÕ]Õ 1,3 mL/dak. 
Enjeksiyon 25 µL 

 

 
 

ùHNLO�����dDOÕúPDGD�NXOODQÕODQ�+3/&�VLVWHPL��$QNDUD�hQLYHUVLWHVL�%ø7$80� 
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3.2.6.2 Biyojen amin standart çözeltilerinin�KD]ÕUODQPDVÕ 
 

Tiramin (TRA), putresin (PUT), kadaverin (KAD), triptamin (TRP), feniletilamin 

(FEA), histamin (HIS), spermin (SPM) ve spermidin (SPD) 50 mL’ lik balon jojeler 

LoLQGH� ���� 0� SHUNORULN� DVLW� LOH� o|]�QG�U�OP�ú� YH� KHU� ELU� EL\RMen aminin son 

NRQVDQWUDV\RQX� ��� PJ���� P/� RODFDN� úHNLOGH� EL\RMHQ� DPLQ� VWDQGDUW� o|]HOWLOHUL�
KD]ÕUODQPÕúWÕU��0LNV�VWDQGDUW�o|]HOWLVL�KD]ÕUODPDN�LoLQ�LVH�KHU�ELU�EL\RMHQ�DPLQLQ���P/�
VWRN�o|]HOWLVL����P/�OLN�EDORQ�MRMH\H�DNWDUÕOPÕú�YH�KDFLP�����0�SHUNORULN�DVLW ile 50 mL’ 

\H�WDPDPODQPÕúWÕU��'DQVLO�NORU�U�o|]HOWLVL�LoLQ����PJ�GDQVLO�NORU�U���P/�DVHWRQ�LoLQGH�
o|]�QG�U�OP�úW�U��7�P�o|]HOWLOHU�J�QO�N�RODUDN�KD]ÕUODQPÕúWÕU��%�WLNRIHU�et al. 1990). 

 

3.2.6.3 Mobil faz 
 

����0�WULV������0�DVHWLN�DVLW�YH�GHVWLOH�VX��VÕUDVÕ\OD������������RUDQÕQGD�NXOODQÕODUDN�EXIIHU�
�S+����KD]ÕUODQPÕúWÕU��6ROYHQW�$�LoLQ����P/�EXIIHU�������P/�DVHWRQLWULO�������P/�GHVWLOH�
su ve Solvent B için de 2 mL buffer / 900 mL asetonitril / 100 mL destile su 

NXOODQÕOPÕúWÕU� 
 

��������gUQHNOHULQ�KD]ÕUODQPDVÕ�YH�HNVWUDNVL\RQX 
 

dL]HOJH� ���� YH� oL]HOJH� ���¶� GH� YHULOGL÷L� JLEL� IHUPDQWDV\RQXQ� EHOLUOL� J�QOHULQGH� WXUúX�
örneklerinin VDODPXUDODUÕQGDQ� ��¶� DU� P/�� HO� UHQGHVLQGHQ� JHoLULOHUHN� N�o�N� SDUoDODUD�
D\UÕOGÕNWDQ� VRQUD� HOGH� HGLOHQ� PH\YH� NÕVÕPODUÕQGDQ� LVH 10’ ar graP� |UQHN� DOÕQPÕúWÕU��
$OÕQDQ� |UQHNOHU� ���� P/¶� OLN� (UOHQPD\HU¶� H� NRQXODUDN� �]HUOHULQH� ���� µL 1-7 

GLDPLQRKHSWDQ� �Lo� VWDQGDUW�� 6LJPD�� YH� ���P/� SHUNORULN� DVLW� LODYH� HGLOPLú�� ��� GDNLND�
V�UH\OH� HOOH� oDONDODQPÕúWÕU�� %X� úHNLOGH� KD]ÕUODQDQ� NDUÕúÕP� NDED� ILOWUH� ND÷ÕGÕQdan 

JHoLULOHUHN����P/¶�OLN�EDORQ�MRMHOHUH�V�]�OP�úW�U��(OGH�HGLOHQ�V�]�QW�Q�Q��]HUL����¶�OLN�
WULNORU�DVHWLN�DVLW��7&$��LOH����P/¶�\H�WDPDPODQPÕúWÕU� 
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��������(NVWUDNWODUÕQ�W�UHYOHQGLULOPHVL 
 

�������¶� WH� DoÕNODQGÕ÷Õ� úHNLOGH� KD]ÕUODQDQ� |UQHN� HNVWUDNWODUÕQGDQ� � ���� �/� DOÕQDUDN�
DO�PLQ\XP�IRO\R� LOH�VDUÕOPÕú�RODQ����P/¶� OLN�NDSDNOÕ�VDQWULI�M� W�SOHULQH�DNWDUÕOPÕú�YH�
üzerlerine 400 µL sodyum karbonat çözeltisi ilave edildikten sonra W�S� NDUÕúWÕUÕFÕGD 
NDUÕúWÕUÕOPÕúWÕU�� .DUÕúÕPODUÕQ� �]HULQH� ���� �/� GDQVLO� NORU�U� LODYH� edilip tekrar 

NDUÕúWÕUÕOGÕNWDQ�VRQUD����GDNLND�V�UH\OH����o&¶�OÕN�VX�EDQ\RVXQGD�EHNOHWLOPLúWLU��.DODQ�
GDQVLO� NORU�U�� X]DNODúWÕUPDN� LoLQ� ���� �/� VRG\XP� JOXWDPDW� HNOHQPLú� YH� NDUÕúÕP� ���
dakika süreyle 40 o&¶� OÕN� VX� EDQ\RVXQGD� EHNOHWLOPLúWLU�� 6X� EDQ\RVXQGD� EHNOetme 

V�UHFLQGH�W�SOHU����GDNLND�DUDOÕNOD�W�S�NDUÕúWÕUÕFÕGD�NDUÕúWÕUÕOPÕúWÕU��%X�V�UHQLQ�ELWLPLQGH�
1 mL asetonitril ilave edilerek örnekler 3500 devirde 20 dakika süreyle santrifüj 

HGLOGLNWHQ� VRQUD� HOGH� HGLOHQ� V�SHUQDWDQWODU� HSHQGRUI� W�SOHULQH� DOÕQDUDN� +3/& analizi 

için –20 o&¶�GD�PXKDID]D�HGLOPLúOHUGLU�(Eerola et al. 1993). 

 

��������6WDUWHU�N�OW�U�Q�EL\RMHQ�DPLQ��UHWPH�\HWHQH÷LQLQ�NRQWURO� 
 

Lactobacillus plantarum���%�VXúX��056�VÕYÕ�EHVL\HULQGH����oC’ da 24 saat süreyle iki 

NH]� DNWLIOHúWLULOPLúWLU�� øoOHULQGH� �� �� RUDQÕQGD� KLVWLGLQ�� WLUR]LQ�� WULSWRIDQ�� IHQLODODQLQ��
OLVLQ��RUQLWLQ�YH� JOXWDPDW� DPLQR�DVLWOHUL�EXOXQDQ����P/¶� OLN���DGHW�056�VÕYÕ�EHVL\HUL�
LoHUHQ� W�SH� DNWLI� N�OW�UGHQ� LQRN�ODV\RQ� \DSÕOPÕú� YH� ��� VDDW� V�UH� LOH� ��� oC’ da 

LQN�EDV\RQD� EÕUDNÕOPÕúWÕU�� øúOHP� ELU� NH]� GDKD� WHNUDU� HGLOPLúWLU�� ��� VDDW� VRQXQGD� KHU�
W�SWHQ��¶� HU�P/�DOÕQPÕú� �WRSODP����P/�� YH� ����P/¶� OLN�(UOHQPD\HU¶� H� DNWDUÕOPÕúWÕU��
(OGH�HGLOHQ�NDUÕúÕPGDQ�VDQWULI�M� W�S�QH���P/�DOÕQDUDN��]HUL�����0�SHUNORULN�DVLWOH����
P/¶�\H�WDPDPODQPÕú�YH������GHYLUGH����GDNLND�V�UH\OH�VDQWULI�M�HGLOPLúWLU��(OGH�HGLOHQ�
V�SHUQDWDQWWDQ�����YH������/�DOÕQDUDN��������¶�WH�DQODWÕOGÕ÷Õ�JLEL�W�UHYOHQGLUPH�LúOHPL�
JHUoHNOHúWLULOPLúWLU��7�UHYOHQGLUPH�VRQXQGD�HSHQGRUI�W�SOHUL�+3/&�DQDOL]L�LoLQ�–20 oC’ 

GD�PXKDID]D�HGLOPLúOHUGLU� 
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3.2.7 Mikrobiyolojik analizler 
 

dL]HOJH� ���� YH� oL]HOJH� ���¶� WH� J|VWHULOGL÷L� JLEL� IHUPDQWDV\RQXQ� EHOLUOL� J�QOHULQGH� YH�
VWHULO�NRúXOODUGD�VDODPXUDODUGDQ�DOÕQDQ���P/�|UQHN��������¶�OLN�VWHULO�VHUXP�IL]\RORMLNWH�
�� �� �� RUDQÕQGD� VH\UHOWLOPLú� YH� HOGH� HGLOHQ� VH\UHltikler toplam mezofilik aerobik 

bakteriler, laktik asit bakterileri, Enterobakteri, koliform grubu bakteriler ve maya-küf 

VD\ÕPODUÕ�LoLQ�NXOODQÕOPÕúWÕU� 
 

��������7RSODP�PH]RILOLN�DHURELN�EDNWHUL�VD\ÕPÕ 
 

7RSODP� PH]RILOLN� DHURELN� EDNWHUL� VD\ÕPÕ� LoLQ� 3ODWH� &ount Agar (PCA, Merck) 

EHVL\HULQH�\D\PD�N�OW�UHO�VD\ÕP�\|QWHPLQH�J|UH�HNLP�\DSÕOPÕú�YH���-30 oC’ da 48 saat 

V�UH� LOH� LQN�EDV\RQ� VRQXFXQGD� JHOLúHQ� NRORQLOHU� VD\ÕOPÕúWÕU�� 6RQXoODU� ORJDULWPLN�
GH÷HUOHUH� oHYULOPLú� YH� ORJ� NRE� �NRORQL� ROXúWXUDQ� ELULP�� �� P/� RODUDN� LIDGH� HGLOPLúWLU�
(Anonymous 1996). 

 

��������/DNWLN�DVLW�EDNWHUL�VD\ÕPÕ 
 

/DNWLN� DVLW� EDNWHUL� VD\ÕPÕ� LoLQ� 056� $JDU� �GH� 0DQ� 5RJRVD� 6KDUSH� $JDU�� 0HUFN��
EHVL\HUL�NXOODQÕOPÕúWÕU��<D\PD�N�OW�UHO�VD\ÕP�\|QWHPLQH�J|UH�HNLP�\DSÕODQ�SHWULOHU����-

30 oC’ da 48 saat süUH� LOH� LQN�EH� HGLOPLú� YH� LQN�EDV\RQ� VRQXQGD� JHOLúHQ� NRORQLOHU�
VD\ÕOPÕúWÕU��6RQXoODU�ORJ�NRE�P/�RODUDN�YHULOPLúWLU��$QRQ\PRXV������� 
 

��������(QWHUREDNWHUL�VD\ÕPÕ 
 

(QWHUREDNWHUL� VD\ÕPÕ�� \D\PD� N�OW�UHO� VD\ÕP�\|QWHPLQH� J|UH�9LROHW�5HG�%LOH�*OXFRVH�
Agar (VRBG,�0HUFN��EHVL\HULQGH�\DSÕOPÕúWÕU��(NLP�\DSÕODQ�SHWULOHUGH����oC’ da 24 saat 

VRQXQGD�� JHOLúPH� ROPD\DQ� SHWULOHUGH� LVH� ��� VDDW� VRQXQGD� JHOLúHQ� SHPEH-NÕUPÕ]Õ�
UHQNWHNL� NRORQLOHU� VD\ÕOPÕúWÕU�� 6RQXoODU� ORJ� NRE�P/� RODUDN� YHULOPLúWLU� �$QRQ\PRXV�
1996). 
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3.2.7.4 KoliIRUP�JUXEX�EDNWHULOHULQ�VD\ÕPÕ 
 

9LROHW�5HG�%LOH�$JDU� �95%��0HUFN�� EHVL\HUL� NROLIRUP� JUXEX� EDNWHULOHULQ� VD\ÕPÕ� LoLQ�
NXOODQÕOPÕúWÕU��<D\PD�N�OW�UHO�VD\ÕP�\|QWHPL�LOH�HNLP�\DSÕODQ�SHWULOHUGH����oC’ da 24 

VDDW� VRQXQGD�� JHOLúPH� ROPD\DQ� SHWULOHUGH� LVH� ��� VDDW� VRQXQGD� JHOLúHQ� SHPEH-NÕUPÕ]Õ�
UHQNWHNL� NRORQLOHU� VD\ÕOPÕúWÕU�� 6RQXoODU� ORJ� NRE�P/� RODUDN� YHULOPLúWLU� �$QRQ\PRXV�
1996). 

 

3.2.7.5 Maya-N�I�VD\ÕPÕ 
 

Toplam maya-N�I� VD\ÕPÕ� 3RWDWR� 'H[WURVH� $JDU� �3'$�� 2[RLG�� EHVL\HUL� NXOODQÕODUDN�
\D\PD�N�OW�UHO�VD\ÕP�\|QWHPLQH�J|UH�\DSÕOPÕúWÕU��%HVL\HULQLQ�S+¶�VÕQÕ����¶�H�D\DUODPDN�
DPDFÕ\OD�EHVL\HUL�LoHULVLQH�����¶�OXN�WDUWDULN�DVLW�o|]HOWLVLQGHQ�����P/�������P/�LODYH�
HGLOPLúWLU��3HWULOHU��PD\DODU�LoLQ���-30 oC’ da 72 saat, küfler için ise 28-30 oC’ da 5 gün 

LQN�EDV\RQD� EÕUDNÕOPÕú� YH� GDKD� VRQUD� JHOLúHQ� NRORQLOHU� VD\ÕOPÕúWÕU�� 6RQXoODU� ORJ�
NRE�P/�RODUDN�YHULOPLúWLU��$QRQ\PRXV������� 
 

������øVWDWLVWLNVHO�GH÷HUOHQGLUPH 
 

$UDúWÕUPDGD� PLNUREL\RORMLN�� NLP\DVDO� YH� EL\RMHQ� DPLQ� DQDOL]� VRQXoODUÕQD� LOLúNLQ�
YHULOHULQ� 6366� �V�U�P����� SURJUDPÕ� LOH� DQDOL]� HGLOPLú�� J�QOHU� DUDVÕQGDNL� IDUNOÕOÕN� LVH�
'XQFDQ�WHVWL�LOH�VDSWDQPÕúWÕU��'�]J�QHú�YG�������� 
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���%8/*8/$5�9(�7$57,ù0$ 
 

4.1 Starter Kültürün Salamuraya Adaptasyonu 
 

�����¶�GH�DQODWÕOGÕ÷Õ�úHNLOGH�KD]ÕUODQDQ�Lactobacillus plantarum 11B starter kültürünün 

IHUPDQWDV\RQ�RUWDPÕQD�DGDSWDV\RQXQXQ�L]OHQPHVL�DPDFÕ\OD�VDI�N�OW�UGHQ�YH�����YH���
�� WX]OX� KÕ\DU� VXODUÕQGDQ�056� DJDU� EHVL\HULQH� \D\PD� N�OW�UHO� VD\ÕP� \|QWHPLQH� J|UH�
HNLPL� \DSÕOPÕúWÕU�� ��� o&¶� GD� ��� VDDW� V�UH� LOH� LQN�EDV\RQ� VRQXQGD� HOGH� HGLOHQ� VD\ÕP�
sonuçlDUÕ�oL]HOJH����¶�GH�YHULOPLúWLU�� 
 

Çizelge 4.1 Starter kültür adaptasyonu (log kob/mL) 
 

 
I. Tekerrür II. Tekerrür III. Tekerrür 

L. plantarum 11B 9,38 9,34 8,71 

����WX]OX�KÕ\DU�
suyu 

9,51 9,43 9,20 

����WX]OX�KÕ\DU�
suyu 

9,49 8,66 8,79 

 

L. plantarum 11B suúXQXQ� IHUPDQWDV\RQ� RUWDPÕQD� DGDSWDV\RQXQGDQ� VRQUD� KHU� ELU�
WHNHUU�UGH�VDODPXUD\D�LODYH�HGLOHQ�VWDUWHU�N�OW�U�PLNWDUODUÕ��VÕUDVÕ\OD�������������YH������
ORJ�NRE�P/�RODUDN�EXOXQPXúWXU� 
 

����.LP\DVDO�$QDOL]�6RQXoODUÕ 
 

'HQHPHGH� VWDUWHU� LODYH� HGLOHUHN� �UHWLOHQ� KÕ\DU� WXUúXODUÕ� ��� J�Q�� GR÷DO� IHUPDQWDV\RQD�
EÕUDNÕODUDN��UHWLOHQ�NRQWURO�|UQHNOHUL�LVH����J�Q�V�UH\OH�IHUPDQWDV\RQD�EÕUDNÕOPÕúWÕU��%X�
V�UHOHU�LoLQGH�EHOLUOL�J�QOHUGH�S+����WLWUDV\RQ�DVLWOL÷L�YH���WX]�PLNWDUÕQÕQ�EHOLUOHQPHVL�
DPDFÕ\OD�NLP\DVDO�DQDOL]OHU�\DSÕOPÕúWÕU��dL]HOJH������� 
 

)HUPDQWDV\RQ�HVQDVÕQGD�ODNWLN�DVLW�IHUPDQWDV\RQX�QHGHQL\OH�WLWUDV\RQ�DVLWOL÷LQGH�DUWÕú��
DVLW�ROXúXPXQD�SDUDOHO�RODUDN�GD�S+¶�GD�D]DOPD�YH�WX]�PLNWDUÕQÕQ�GHQJH\H�XODúPDVÕ\OD�
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ELUOLNWH�EDúODQJÕoWD�����RODQ�WX]�NRQVDQWUDV\RQXQXQ�\DUÕ\D�G�úPHVL�EHNOHQPHNWHGLU��øo�
������g]oHOLN�YH�8OX��������'HQHPHGH�EHQ]HU�VRQXoODU� HOGH�HGLOPLú�ROXS� VRQXoODU���
WHNHUU�U�Q� RUWDODPDVÕ� RODUDN� oL]HOJH� ����� úHNLO� ���� YH� úHNLO� ���¶� GH� YHULOPLúWLU�� %XQD�
J|UH�� EDúODQJÕo� WX]� NRQVDQWUDV\RQX� �� ��� &D&O2 konsantrasyonu % 0,4 ve asetik asit 

NRQVDQWUDV\RQX� �� ���� RODQ� VWDUWHU� NDWNÕVÕ]� NRQWURO� |UQHNOHUL� LOH� VWDUWHU� LODYH� HGLOHQ�
|UQHNOHUH� DLW� VDODPXUDODUD� KÕ\DUODUÕQ� NRQPDVÕ\OD�ELUOLNWH� KÕ]OÕ� ELU� EHVLQ� YH�PDGGH�DOÕú�
YHULúL�EDúODPÕúWÕU��%XQD�J|UH�KHU�LNL�JUXSWD�GD�KÕ\DUODUÕQ��]HULQGH�GR÷DO�RODUDN�EXOXQDQ�
ODNWLN� DVLW� EDNWHULOHUL� YH� NXOODQÕODQ� VWDUWHU� N�OW�U�Q� HWNLVL\OH� WLWUDV\RQ� DVLWOL÷L�
GH÷HUOHULQLQ�DUWWÕ÷Õ�DQODúÕOPÕúWÕU��dL]HOJH������ 
 

dL]HOJH� ���� .RQWURO� YH� VWDUWHU� N�OW�U� NDWÕODUDN� �UHWLOHQ� KÕ\DU� WXUúXVXQGDNL� NLP\DVDO�
GH÷LúLPOer 

 

pH 
7LWUDV\RQ�DVLWOL÷L 
(% Laktik asit) 

TUZ 
(%) Gün 

Starter Kontrol Starter Kontrol Starter Kontrol 
0. 3,51 d 3,53 d 0,41 c 0,41 c 6,06 a 5,61 a 
1. 4,10 ab 4,15 ab     
2. 4,18 a 4,22 a 0,41 c 0,38 c   
3. 4,10 ab 4,14 ab   4,24 b 4,59 b 
4. 3,72 bc 4,13 bc 0,64 b 0,54 b   
6. 3,63 cd 3,80 cd   4,17 b 4,43 b 
8. 3,54 d 3,73 d 0,88 a 0,75 a   
10.*/11.** 3,40 d 3,61 d     
12.*/16.** 3,43 3,50 0,87 0,90 4,15  
22.  3,45     
30.  3,45  0,98  4,20 

(n=6) 
*  Starter 
**Kontrol 
$\QÕ� V�WXQGD� IDUNOÕ� KDUIOHUOH� J|VWHULOHQ� UDNDPODU� DUDVÕQGDNL� IDUN� LVWDWLVWLNVHO� RODUDN�|QHPOLGLU�
(P<0,01). 
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ùHNLO�����6WDUWHU�LODYH�HGLOHQ�|UQHNOHUGH�IHUPDQWDV\RQ�V�UHVLQFH�S+��WLWUDV\RQ�DVLWOL÷L�YH�

WX]�NRQVDQWUDV\RQXQGD�J|U�OHQ�GH÷LúLPOHU 
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ùHNLO� ���� .RQWURO� |UQHNOHULQGH� IHUPDQWDV\RQ� V�UHVLQFH� S+�� WLWUDV\RQ� DVLWOL÷L� YH� WX]�

NRQVDQWUDV\RQXQGD�J|U�OHQ�GH÷LúLPOHU 
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6WDUWHU� NDWNÕOÕ� YH� NRQWURO� |UQHNOHULQLQ� VDODPXUDODUÕQGD� IHUPDQWDV\RQXQ� EDúODQJÕFÕQGD�
S+� GH÷HUOHUL�� VÕUDVÕ\OD�� ����� YH� ����� RODUDN� EHOLUOHQPLúWLU�� )HUPDQWDV\RQXQ� LON� ��
J�Q�QGH� S+¶� QÕQ�� \LQH� VÕUDVÕ\OD�� ����� YH� ����¶� \H� NDGDU� \�NVHOPHVLQLQ� QHGHQLQLQ� LVH�
KÕ\DUODUGDNL�K�FUH�|]VX\XQXQ�VDODPXUD\D�JHoPHVL�ROGX÷X�G�ú�Q�OPHNWHGLU�� 
 

)HUPDQWDV\RQ�VÕUDVÕQGD�DUWDQ�S+�GH÷HUOHULQLQ��VWDUWHU�NDWNÕOÕ�YH�VWDUWHU�NDWNÕVÕ]�NRQWURO�
|UQHNOHULQGH����J�QGHQ�LWLEDUHQ�D]DOGÕ÷Õ�J|]OHQPLúWLU��dL]HOJH�������6WDUWHUOL�|UQHNOHUGH�
HQ�\�NVHN�S+�GH÷HUL������RODUDN� IHUPDQWDV\RQXQ����J�Q�QGH��HQ�G�ú�N�S+�GH÷HUL� LVH�
3,40 olarak fermantasyonun 10. gününde EHOLUOHQPLúWLU�� .RQWURO� |UQHNOHULQGH� LVH� HQ�
\�NVHN� S+� GH÷HUL� ����� LOH� ��� J�QGH� J|U�O�UNHQ�� HQ� G�ú�N� S+� GH÷HUL� GH� ����� LOH� ����
J�QGH�VDSWDQPÕúWÕU� 
 

S+� EDNÕPÕQGDQ� \DSÕODQ� YDU\DQV� DQDOL]L� VRQXFXQGD� VWDUWHU� LODYH� HGLOHQ� YH� GR÷DO�
IHUPDQWDV\RQD�EÕUDNÕODQ�|UQHNOHU�DUDVÕQGD�ELU� IDUNOÕOÕN�J|]OHQPHPLúWLU��$QFDN�J�QOHUH�
J|UH�PH\GDQD�JHOHQ�D]DOPDQÕQ�LVWDWLVWLNVHO�RODUDN�|QHPOL�ROGX÷X�EXOXQPXúWXU��3������� 
 

$UDúWÕUPDPÕ]GD� VWDUWHU� N�OW�U� NXOODQÕODUDN��UHWLOHQ� |UQHNOHUGHQ�HOGH�HGLOHQ� S+�GH÷HUL��
KÕ\DU� WXUúXVX\OD�\DSÕOPÕú�GL÷HU�oDOÕúPDODUOD�NDUúÕODúWÕUÕOGÕ÷ÕQGD��5RGULJR�et al. (1992)’ 

XQ�IHUPDQWDV\RQ�GHQHPHVLQLQ�VRQ�J�Q��RODQ�����J�QGH�EHOLUOHGL÷L�S+�������\LQH�EHQ]HU�
RODUDN� \DSÕODQ� )OHPLQJ� et al.� ������¶� XQ� ��� J�QO�N� IHUPDQWDV\RQ� oDOÕúPDVÕQÕQ� ����
günde pH 3,70 ve Özçelik vd. (2001)’ nin 10 gün süren fermantasyonun 5. günde pH 

3,84-�����RODUDN�EHOLUOHGLNOHUL�GH÷HUOHUGHQ�G�ú�N�EXOXQPXúWXU��)OHPLQJ�et al. (1973a)’ 

un 21 günlük fermantasyonun 13. gününde pH 3,38, McDonald et al. (1991)’ un 5 

günlük fermantasyonun sonunda pH 3,42 ve Özçelik vd. (1998)’ nin fermantasyonun 

VRQ� J�Q�� RODQ� ���� J�QGH� S+� ����� RODUDN� EHOLUOHGL÷L� GH÷HUOHUOH� EHQ]HU� ROGX÷X�
VDSWDQPÕúWÕU�� $\UÕFD� )OHPLQJ� et al. (1973b)’ un 36 gün süren fermantasyonun 13. 

gününde pH 3,15 ve Ulu (2001)’ nun fermantasyon sonu olan 12. günde pH 3,20 olarak 

EHOLUOHGL÷L� GH÷HUOHUGHQ� LVH� \�NVHN� ROGX÷X� DQODúÕOPÕúWÕU�� 6|]�� JHoHQ� W�P� oDOÕúPDODUGD�
WDPSRQ�NXOODQÕOPÕúWÕU� 
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6WDUWHU� N�OW�U� LODYH� HGLOPHGHQ� \�U�W�OHQ� DUDúWÕUPDODUOD�� GHQHPHGHQ� HOGH� HGLOHQ� S+�
GH÷HUOHUL�NDUúÕODúWÕUÕOGÕ÷ÕQGD� LVH� øo� �2000)’ in 30 gün süren fermantasyon sonunda pH 

3,31-�����RODUDN�EHOLUOHGL÷L�GH÷HUOHUOH�EHQ]HUOLN�J|VWHUGL÷L��2JDEL�YH�3DPLU�������¶�LQ�
IHUPDQWDV\RQXQ�VRQX�RODQ�����J�QGH�EHOLUOHGL÷L�S+������YH�dDOÕú�YH�$NEXOXW�������¶�XQ�
60 gün süren fermantasyonun 23. günGH�EXOGX÷X�S+������GH÷HULQGHQ�LVH�G�ú�N�ROGX÷X�
VDSWDQPÕúWÕU� 
 

'HQHPHGH� HQ� \�NVHN� WLWUDV\RQ� DVLWOL÷L� GH÷HUOHULQH� VWDUWHUOL� |UQHNOHUGH� �� ����� LOH� ���
J�QGH�� NRQWURO� |UQHNOHULQGH� LVH� �� ��� LOH� ���� YH� �� ����� LOH� ���� J�QGH� XODúÕOPÕúWÕU��
<DSÕODQ� LVWDWLVWLN� DQDOL]� sonucunda starter ilave edilen örnekler ve kontrol örnekleri 

DUDVÕQGD� WLWUDV\RQ� DVLWOL÷L� EDNÕPÕQGDQ� IDUNOÕOÕN� J|]OHQPHPLú�� DQFDN� J�QOHUH� J|UH�
PH\GDQD�JHOHQ�DUWÕúÕQ�LVWDWLVWLNVHO�RODUDN�|QHPOL�ROGX÷X�EHOLUOHQPLúWLU��3������� 
 

$UDúWÕUPDGD�� VWDUWHU� N�OW�U� LODYH� HGLOHUHN� �UHWLOHQ� KÕ\DU� WXUúXODUÕQGDQ� HOGH� HGLOHQ�
WLWUDV\RQ� DVLWOL÷L� GH÷HUOHUL� \DSÕODQ� oDOÕúPDODUOD� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� )OHPLQJ� et al. 

������¶�XQ�����J�QGH��������YH�g]oHOLN�YG��������¶�QLQ�����J�QGH��������GH÷HUOHUL�LOH�
benzerlik gösterirken; Fleming et al. (1973a)’ un 13. günde % 0,99, Fleming et al. 

�����E�¶�XQ�����J�QGH��������YH�8OX�������¶�QXQ�����J�QGH��������RODUDN�HOGH�HWWL÷L�
WLWUDV\RQ�DVLWOL÷L�GH÷HUOHULQGHQ�G�ú�N�EXOXQPXúWXU��6WDUWHU�N�OW�U�NXOODQÕOPDGDQ��UHWLOHQ�
NRQWURO�|UQHNOHUL�LOH�\DSÕODQ�DUDúWÕUPDODU�NDUúÕODúWÕUÕOGÕ÷ÕQGD�LVH��2JDEL�YH�3DPLU�������¶�
in fermantasyonun 8-10. gününde % 0,63-���øo�������¶�LQ�����J�QGH�RUWDODPD�������-

�����YH�ùDKLQ�YH�$NEDú�������¶�ÕQ���KDIWDOÕN�IHUPDQWDV\RQ�VRQXQGD�������-1,04 olarak 

belirledikleri titrasyon aVLWOL÷L�GH÷HUOHUL�LOH�EHQ]HUOLN�J|VWHUGL÷L�VDSWDQPÕúWÕU� 
 

'HQHPHQLQ�EDúODQJÕFÕQGD�����RODQ�WX]�NRQVDQWUDV\RQX��IHUPDQWDV\RQXQ�LON���J�Q�QGH�
KÕ]OÕ� ELU� úHNLOGH� D]DOPÕú� YH� IHUPDQWDV\RQXQ� VRQXQGD� VWDUWHU� NXOODQÕODQ� |UQHNOHUGH���
4,15’ e, kontrol örneklerinde isH��������G�]H\LQH�XODúPÕúWÕU�(Çizelge 4.2). Kontrol ve 

VWDUWHU� NDWNÕOÕ� RODQ� |UQHNOHU�DUDVÕQGD�ELU� IDUN� J|]OHQPH]NHQ�� J�QOHU�DUDVÕQGD�PH\GDQD�
JHOHQ�D]DOPDQÕQ�istatistiksel�RODUDN�|QHPOL�ROGX÷X�EHOLUOHQPLúWLU��3������� 
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����0LNUREL\RORMLN�$QDOL]�6RQXoODUÕ 
 

0LNUREL\HO� JHOLúPH�� IHUPDQWDV\RQXQ� EHOOL� J�QOHULQGH� �VWDUWHU� NDWÕODUDN� �UHWLOHQ� KÕ\DU�
WXUúXODUÕQGD� IHUPDQWDV\RQXQ� ��� ��� ��� ��� ��� ��� ��� ��� YH� ���� J�QOHULQGH�� GR÷DO�
IHUPDQWDV\RQOD��UHWLOHQ�KÕ\DU�WXUúXODUÕQGD�IHUPDQWDV\RQXQ���������������������������������
ve 30. günlerinde) laktik asit bakterileri (LAB), toplam mezofilik aerobik bakteri 

(TMAB), koliform grubu bakteriler, enterobakteri ve toplam maya-N�I� VD\ÕPODUÕ 
\DSÕODUDN�EHOLUOHQPLú�ROXS�VRQXoODU�oL]HOJH������úHNLO�����YH�úHNLO����¶�WH�J|VWHULOPLúWLU� 
 

ÇizelJH� ���� .RQWURO� YH� VWDUWHU� N�OW�U� NDWÕODUDN� �UHWLOHQ� KÕ\DU� WXUúXVXQGDNL�
PLNUREL\RORMLN�GH÷LúLPOHU��ORJ�NRE�P/� 

 

LAB1) TMAB2) MAYA***, 2) Gün 
Starter Kontrol Starter Kontrol Starter Kontrol 

0. 6,29 a 1,67 d 6,43 b 2,96 b 1,67 cd 2,12 cd 
1. 7,11 a 3,15 cd 7,28 b 3,46 b 1,67 d 2,00 d 
2. 7,98 a 5,00 bc 8,13 a 5,65 a 2,62 bcd 2,67 bcd 
3. 8,21 a 6,62 ab 8,33 a 6,65 a 3,17 bc 3,24 bc 
4. 8,58 a 7,01 ab 8,55 a 7,16 a 3,72 b 3,18 b 
6. 8,30 a 8,05 a 8,37 a 8,32 a 4,34 a 5,25 a 
8. 8,28 a 8,35 a 8,25 a 8,32 a 4,42 a 5,37 a 
10.*/11.** 7,99 a 8,24 a 8,07 a 8,27 a 4,54 a 5,56 a 
12.*/16.** 7,89 7,72 x 7,89 7,69 4,75 5,02 
22.  7,24 xy  7,18  4,67 
30.  6,89 y  7,37  3,00 

(n=6) 
*    Starter 
**  Kontrol 
***Bu sonuçlar maya GH÷HUOHULQH�DLWWLU��|UQHNOHUGH�N�I�EXOJXVXQD�UDVWODQPDPÕúWÕU� 
1)�$\QÕ�V�WXQGD�IDUNOÕ�KDUIOHUOH�J|VWHULOHQ�UDNDPODU�DUDVÕQGDNL�IDUN�LVWDWLVWLNVHO�RODUDN�|QHPOLGLU�
(P<0,05). 
2)�$\QÕ�V�WXQGD�IDUNOÕ�KDUIOHUOH�J|VWHULOHQ�UDNDPODU�DUDVÕQGDNL�IDUN�LVWDWLVWLNVHO�Rlarak önemlidir 
(P<0,01). 
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6WDUWHU� NDWÕODUDN� �UHWLOHQ� KÕ\DU� WXUúXVXQGDNL� ODNWLN� DVLW� EDNWHULOHULQLQ� EDúODQJÕo� VD\ÕVÕ�
6,29 log kob/mL’ dir. Laktik asit bakterileri 4. günde 8,58 log kob/mL ile en yüksek 

VHYL\H\H� XODúPÕúWÕU. Fermantasyonun sonunda ortamda asit birikmesi nedeniyle 

WLWUDV\RQ�DVLWOL÷LQLQ�DUWPDVÕ�YH�EXQD�ED÷OÕ�RODUDN�S+�GH÷HUOHULQLQ�G�úPHVL�VRQXFX�/$%�
VD\ÕVÕ�D]DOPÕú�YH������ORJ�NRE�P/�RODUDN�EHOLUOHQPLúWLU��dL]HOJH������ 
 

6WDUWHU� NDWNÕVÕ]� RODUDN� �UHWLOHQ� KÕ\DU� WXUúXVXQGDNL� ODNWLN� DVLW� EDNWHULOHULQLQ� EDúODQJÕo�
VD\ÕVÕ� ����� ORJ� NRE�P/� RODUDN� EHOLUOHQPLúWLU�� )HUPDQWDV\RQXQ� ��� J�Q�QGHQ� LWLEDUHQ�
EHOLUJLQ�ELU�úHNLOGH�DUWDQ�/$%�VD\ÕVÕ�����J�QGH������ ORJ�NRE�P/¶�\H�NDGDU�\�NVHOPLú��
IHUPDQWDV\RQXQ� VRQXQD� GR÷UX� D]DOPD\D� EDúODPÕú� YH� ���� J�QGH� GH� ����� ORJ� NRE�P/�
RODUDN�EXOXQPXúWXU��dL]HOJH������ 
 

/$%� VD\ÕVÕ� EDNÕPÕQGDQ� YDU\DQV� DQDOL]L� WHNQL÷LQH� LOLúNLQ� KHVDSODPDODU� VRQXQGD� *UXS�
�VWDUWHU� NDWNÕOÕ� YH� NRQWURO�� ;� *�Q� LQWHUDNVL\RQX� LVWDWLVWLN� RODUDN� |QHPOL� EXOXQPXúWXU�
�3�������� ùHNLO� ���¶� WH�JUXSODU� DUDVÕQGDNL� IDUNÕQ�J�QOHUH� J|UH� GH÷LúWL÷L�J|U�OPHNWHGLU��
Buna göre 4. güne kadar önemli bir fark gözlenirken, 4. günden itibaren fark 

J|U�OPHGL÷L�WHVSLW�HGLOPLúWLU� 
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ùHNLO� ���� /$%� VD\ÕVÕ� EDNÕPÕQGDQ� VWDUWHU� YH� NRQWURO� RUWDODPDODUÕ� DUDVÕQGDNL� IDUNODUÕQ�

J�QOHUH�J|UH�GH÷LúLPL 
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.RQWURO�|UQHNOHULQGH�IHUPDQWDV\RQXQ��������YH�����J�QOHUL�NDUúÕODúWÕUÕOPÕú��dL]HOJH������
YH�/$%�VD\ÕVÕ�EDNÕPÕQGDQ�\DSÕODQ�YDU\DQV�DQDOL]L�VRQXQGD�J�Q�RUWDODPDODUÕ�DUDVÕQGDNL�
IDUNOÕOÕNODUÕQ�LVWDWLVWLN�RODUDN�|QHPOL�ROGX÷X�VRQXFXQD�YDUÕOPÕúWÕU��3������� 
 

/$%�VD\ÕODUÕQÕQ�XODúWÕ÷Õ�HQ�\�NVHN�GH÷HUOHU�GLNNDWH�DOÕQGÕ÷ÕQGD��g]oHOLN�YG��������¶�QLQ�
tampon içermeyen salamuralarda 6,40.107-2,08.108 kob/mL ve tampon içeren 

salamuralarda 5,8.107-9,4.108 kob/mL, Karacakol (1998)’ un 7,4.108-3,0.109 kob/mL, 

Özçelik vd. (2001)’ nin 4,7.108-8,6.108 kob/mL, øo� ������¶� LQ� �������7-1,73.108 

kob/mL, Ulu (2001)’ nun 3,0.108� NRE�P/� RODUDN� oDOÕúPDODUÕQGD� XODúWÕNODUÕ� GH÷HUOHUH�
benzerlik göstermektedir. 

 

$UDúWÕUPDPÕ]GD� salamura örneklerindeki toplam mezofilik aerobik bakteri (TMAB) 

VD\ÕP�VRQXoODUÕ�oL]HOJH������úHNLO�����YH�úHNLO����¶�WH�YHULOPLúWLU��6WDUWHU�N�OW�U�NDWÕODUDN�
�UHWLOHQ�KÕ\DU�WXUúXVX�VDODPXUDVÕQGD�70$%�VD\ÕVÕQÕQ�EDúODQJÕo�GH÷HUL������ORJ�NRE�P/�
olarak belirlHQPLúWLU�� (Q� \�NVHN� GH÷HU� RODQ� ����� ORJ� NRE�P/� IHUPDQWDV\RQXQ� ���
J�Q�QGH�VDSWDQPÕúWÕU��%X�VD\ÕQÕQ�����J�Q�VRQXQGD������ORJ�NRE�P/¶�\H�NDGDU�D]DOGÕ÷Õ�
DQODúÕOPÕúWÕU��.RQWURO�|UQHNOHULQLQ�VDODPXUDVÕQGD�LVH�EDúODQJÕoWD������ORJ�NRE�P/�RODQ�
70$%� VD\ÕVÕQÕQ� IHUPDQWDV\RQXQ� ��� J�Q�QGHQ� LWLEDUHQ� EHOLUJLQ� ELU� úHNLOGH� DUWWÕ÷Õ� YH�
IHUPDQWDV\RQXQ� ��� J�Q�QGH� ����� ORJ� NRE�P/¶� \H� NDGDU� \�NVHOGL÷L� VDSWDQPÕúWÕU��
)HUPDQWDV\RQXQ�����J�Q�QGH�LVH������ORJ�NRE�P/�RODUDN�EHOLUOHQPLúWLU� 
 

Kontrol ve starter ilave edilerek üretilen tuUúXODUÕQ� 70$%� GH÷HUOHUL� RUWDODPDODUÕ�
DUDVÕQGDNL� IDUNODUÕQ� KHP� JUXSODUD�� KHP� GH� J�QOHUH� J|UH� GH÷LúWL÷L� YH� EX� IDUNODUÕQ�
LVWDWLVWLN�RODUDN�|QHPOL�ROGX÷X�EHOLUOHQPLúWLU��3������� 
 

$UDúWÕUPD� VRQXQGD� HOGH� HGLOHQ� 70$%� VD\ÕP� VRQXoODUÕ� KÕ\DU� WXUúXVX\OD� \DSÕODQ�
oDOÕúPDODUOD�NDUúÕODúWÕUÕOGÕ÷ÕQGD��.DUDFDNRO�������¶�XQ�������8-1010�NRE�P/��øo�������¶�
in 1,44.108-5,24.108 kob/mL, Özçelik vd. (2001)’ nin 5,9.108-1,1.109�NRE�P/�GH÷HUOHUL�
LOH�EHQ]HUOLN�J|VWHUGL÷L�VDSWDQPÕúWÕU� 
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+Õ\DU� WXUúXVX� IHUPDQWDV\RQXQGD�� ODNWLN� DVLW� EDNWHULOHULQGHQ� VRQUD� |QHPOL� ELU� GL÷HU�
PLNURRUJDQL]PD� JUXEXQX� PD\DODU� ROXúWXUPDNWDGÕU�� %DúODQJÕo� VD\ÕODUÕ� G�ú�N� RODQ�
PD\DODUÕQ��S+¶�QÕQ�D]DOPDVÕ\OD�ELUOLNWH��JHOLúPHOHUL�VÕQÕUODQDQ�ODNWLN�DVLW�EDNWHULOHULQLQ�
NXOODQDPDGÕNODUÕ�úHNHUOHUL� W�NHWPHOHUL�VRQXFXQGD�VD\ÕODUÕQGD�DUWÕú�J|]OHQHELOGL÷L� øo�YH�
g]oHOLN� ������� WDUDIÕQGDQ� LIDGH� HGLOPHNWHGLU�� $UDúWÕUPDPÕ]GD� oL]HOJH� ���¶� WH� VWDUWHU�
NDWÕODUDN� �UHWLOHQ� KÕ\DU� WXUúXVXQGD� HQ� \�NVHN� PD\D� VD\ÕVÕ� ����� ORJ� NRE�P/� RODUDN�
fermantasyonun 12. gününde�EHOLUOHQPLúWLU��.RQWURO�|UQHNOHULQLQ�VDODPXUDVÕQGD� LVH�HQ�
\�NVHN�GH÷HU� ����� ORJ�NRE�P/� LOH� IHUPDQWDV\RQXQ����� J�Q�QGH�J|U�O�UNHQ�� EX�GH÷HU�
fermantasyonun son günü olan 30. günde 3,00 log kob/mL’ ye NDGDU�D]DOPÕúWÕU��dL]HOJH�
4.3). 

 

Kontrol örnekleri ile starter ilave edilen örnekleULQ� PD\D� VD\ÕODUÕQÕQ� RUWDODPDODUÕ�
DUDVÕQGD� ELU� IDUN� J|]OHQPH]NHQ�� J�QOHU� DUDVÕQGD� L]OHQHQ� GH÷LúLPLQ� LVWDWLVWLN� RODUDN�
|QHPOL�ROGX÷X�VDSWDQPÕúWÕU��3������� 
 

dDOÕúPDGD�HOGH�HGLOHQ�PD\D�VD\ÕP�VRQXoODUÕ�\DSÕODQ�GL÷HU�KÕ\DU�WXUúXVX�GHQHPHOHULQGH�
elde edilen sonXoODUOD� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� øo� ������¶� LQ� �������5-1,04.106 kob/mL, 

Özçelik vd. (2001)’ nin 1,9.103-6,0.105 kob/mL ve Ulu (2001)’ nun 7,2.105-1,15.106 

NRE�P/�GH÷HUOHUL�LOH�EHQ]HU�ROGX÷X��DQFDN�.DUDFDNRO�������¶�XQ�\DSWÕ÷Õ�oDOÕúPDGD�HOGH�
HWWL÷L�VRQXoOD�������NRE�P/��EHQ]HUOLN�J|VWHUPHGL÷L�EHOLUOHQPLúWLU� 
 

$UDúWÕUPDPÕ]GD�N�I�VD\ÕVÕQÕQ�����ORJ�NRE�P/�G�]H\LQGH�NDOGÕ÷Õ�EHOLUOHQPLú�ROXS�EXQXQ�
QHGHQLQLQ� IHUPDQWDV\RQODUÕQ� NDSDOÕ� NDSODUGD� JHUoHNOHúWLULOPHVL� ROGX÷X�
G�ú�Q�OPHNWHGLU��%X�GXUXP�.DUDFDNRO���������øo��������YH�8OX�������¶�QXQ�oDOÕúPDODUÕ�
ile de uyum göstermektedir. 

 

'HQHPH� VRQXQGD� HOGH� HGLOHQ� HQWHUREDNWHUL� YH� NROLIRUP� VD\ÕP� VRQXoODUÕ� \DSÕODQ� ��
WHNHUU�U�Q� W�P�QGH� �� ORJ� NRE�P/¶� GHQ� G�ú�N� EXOXQPXúWXU�� 8ODúÕODQ� EX� VRQXoODU��
GHQHPH�|UQHNOHULQGHNL�S+�GH÷HULQLQ�G�ú�N�ROPDVÕ\OD�LOLúNLOHQGLULOPLúWLU� 
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McDonald et al. (������\DSWÕNODUÕ�ELU�oDOÕúPDGD�DVHWLN�DVLW� LODYH�HGLOPHPLú�|UQHNOHUGH�
IHUPDQWDV\RQXQ� EDúODQJÕFÕQGDQ� VRQUDNL� �� J�Q� LoHULVLQGH� ����5 kob/mL olan 

HQWHUREDNWHUL� VD\ÕVÕQÕ� ��� J�Q�Q� VRQXQGD� \DNODúÕN� ��3 kob�P/� RODUDN� EXOPXúODUGÕU��
$VHWLN�DVLW�LODYH�HWWLNOHUL�|UQHNOHUGH�LVH�HQWHUREDNWHUL�VD\ÕVÕQÕQ���3 kob/mL’ den gittikçe 

D]DOGÕ÷ÕQÕ�YH����J�Q�Q�VRQXQGD������NRE�P/�VHYL\HVLQGH�ROGX÷XQX�EHOLUOHPLúOHUGLU� 
 

%HQ]HU� úHNLOGH� )OHPLQJ� et al.� ������� \DSWÕNODUÕ� KÕ\DU� WXUúXVX� GHQHPHVLQGH�
IHUPDQWDV\RQXQ� EDúODQJÕFÕQGD� ���� ORJ� NRE�P/� RODQ� HQWHUREDNWHUL� VD\ÕVÕQÕQ��
IHUPDQWDV\RQXQ� ��� J�Q�QH� NDGDU� D]DOGÕ÷ÕQÕ� YH� ��� J�QGHQ� VRQUD� \DSÕODQ� DQDOL]OHUGH�
EHOLUOH\HPHGLNOHULQL�ELOGLUPLúOHUGLU� 
 

Özçelik vd. (2001) starter kültür kullanarak� �UHWWLNOHUL� KÕ\DU� WXUúXVX� LOH� \�U�WW�NOHUL�
oDOÕúPDODUÕQGD�� ��� J�Q� V�UHQ� IHUPDQWDV\RQXQ� ��� J�Q�QGH� DOGÕNODUÕ� VDODPXUD�
örneklerinde 3,2.102-4,3.103� NRE�P/� DUDVÕQGD� HQWHUREDNWHUL� EHOLUOHUNHQ�� GR÷DO�
IHUPDQWDV\RQ� LOH� \�U�WW�NOHUL� oDOÕúPDGD� LVH� \LQH� IHUPDQWDV\Rnun 1. gününde 8,6.102 

NRE�P/�HQWHUREDNWHUL�WHVSLW�HWPLúOHU��DQFDN�GDKD�VRQUDNL�J�QOHUGH�EHOLUOH\HPHPLúOHUGLU� 
 

.DUDFDNRO��������\DSWÕ÷Õ�oDOÕúPDGD�SDVW|UL]DV\RQ�LúOHPL�X\JXOD\DUDN�KD]ÕUODGÕ÷Õ�KÕ\DU�
WXUúXODUÕQÕQ� VDODPXUDODUÕQGD� HQWHUREDNWHUL� EHOLUOH\HPHPLúWLU�� %XQD� NDUúÕQ�
DQWLPLNUREL\HO�PDGGH�RODUDN�NXOODQGÕ÷Õ�.-sorbat ilaveli örneklerde ise 1. gün 2,3.102-

7,2.103� NRE�P/� RODUDN� WHVSLW� HWWL÷L� HQWHUREDNWHUL� VD\ÕVÕQÕQ� ��� J�QH� NDGDU� D]DOGÕ÷ÕQÕ�
J|]OHPOHPLú��DQFDN����J�QGHQ�VRQUD�EX�|UQHNOHUGH�HQWHUREDNWHUL�EHOLUOH\HPHGL÷LQL�LOHUL�
V�UP�úW�U� 
 



 37 

����%L\RMHQ�$PLQ�$QDOL]�6RQXoODUÕ 
 

6WDUWHU� LODYH� HGLOHUHN� �UHWLOHQ� YH� NRQWURO� KÕ\DU� WXUúXVX� |UQHNOHULQGH� IHUPDQWDV\RQ�
V�UHVLQFH� ROXúDQ� WULSWDPLQ� �753��� IHQLOHWLODPLQ� �)($��� SXWUHVLQ� �387��� NDGDYHULQ�
(KAD), histamin (HIS), tiramin (TRA), spermidin (SPD) ve spermin (SPM) biyojen 

DPLQOHULQLQ�G�]H\OHUL�+3/&�\|QWHPL�NXOODQÕODUDN�LQFHOHQPLúWLU� 
 

'L÷HU� \DQGDQ� DUDúWÕUPDGD� NXOODQÕODQ� Lactobacillus plantarum 11B starter kültürünün 

�������¶� GD� DoÕNODQGÕ÷Õ� úHNLOGH� EL\RMHQ� DPLQ� ROXúWXUPD� \HWHQH÷L� +3/&� \|QWHPL�
NXOODQÕODUDN� EHOLUOHQPLúWLU�� <DSÕODQ� DQDOL]� VRQXFXQGD� VWDUWHU� N�OW�U�Q� ROXúWXUGX÷X�
WRSODP�EL\RMHQ�DPLQ�PLNWDUÕ��������J�P/�RODUDN�EXOXQPXúWXU� 
 

'HQHPHGH�W�P�EL\RMHQ�DPLQOHU�oRN�L\L�ELU�úHNLOGH�D\UÕOPÕú�ROXS��úHNLO����¶�GD�EL\RMHQ�
aminlHULQ�JHOLú�]DPDQODUÕQD�YH�VÕUDODUÕQD��úHNLO����¶�GH�LVH�VWDUWHU�NDWNÕOÕ�WXUúX�|UQH÷LQLQ�
EL\RMHQ�DPLQ�LoHUL÷LQH�DLW�NURPRWRJUDPODU�YHULOPLúWLU� 
 

 
 
ùHNLO�����6WDQGDUW�EL\RMHQ�DPLQOHULQ�JHOLú�VÕUDVÕ�YH�V�UHOHULQL�J|VWHUHQ�NURPRWRJUDP 
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�7DQÕPODQDPDPÕú�PDGGH 
 
ùHNLO�����7XUúX�|UQH÷LQGH�EL\RMHQ�DPLQOHUL�J|VWHUHQ�NURPRWRJUDP 
 

7HNUDUODQDELOLUOLN� GH÷HUL� VWDQGDUW� o|]HOWLOHULQ� G|UW� NH]� HQMHNVL\RQX� LOH� HOGH� HGLOPLúWLU��
1RUPDOGH�EX�GH÷HU�KHU�]DPDQ����¶�GHQ�G�ú�N�ROPDNWDGÕU�YH�EL]LP�VRQXoODUÕPÕ]GD�GD�
EX�GH÷HULQ�DOWÕQGD�EXOXQPXúWXU� 
 

$UDúWÕUPDGD� NXOODQÕODQ� \|QWHPLQ� GR÷UXOX÷XQXQ� J|VWHUJHVL� RODQ� HNVWUDNVL\RQ�
\|QWHPLQLQ�JHUL�ND]DQÕP�RUDQÕ������RODUDN�EXOXQPXúWXU� 
 

dL]HOJH� ���¶� WH� H÷LP� �VORSH��� NHVLP� �LQWHUFHSW��� NRUHODV\RQ� NDWVD\ÕVÕ� �U�� YH� VWDQGDUW�
sapma (standart deviation��LOH�YHULOHULQ�GR÷UXVDOOÕ÷Õ�J|VWHULOPHNWHGLU� 
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dL]HOJH�����9HULOHULQ�GR÷UXVDOOÕ÷Õ 
 

Biyojen Amin 
(÷LP�

(slope) 
Kesim 

(intercept) 
Korelasyon 
NDWVD\ÕVÕ��U� 

Standart 
sapma 

P N 

Triptamin 5579069 -371091 0,9990 28881 0,028 3 
Feniletilamin 9686800 -583541 0,9999 7130 0,011 3 
Putresin 4206622 -130864 0,9995 15232 0,020 3 
Kadaverin 16635730 -871663 0,9970 175462 0,050 3 
Histamin 11959959 -374123 0,9999 16754 0,008 3 
Tiramin 10891966 -392152 0,9999 10338 0,005 3 
Spermidin 8084858 -125961 0,9995 30744 0,021 3 
Spermin 9612948 -152237 0,9998 21009 0,012 3 

 

<DSÕODQ� DQDOL]OHU� VRQXFX� EL\RMHQ� DPLQOHULQ� WHúKLV� OLPLWOHUL� ������ µg/mg TRP, 0,050 

µg/mg FEA, 0,015 µg/mg PUT, 0,010 µg/mg KAD, 0,015 µg/mg HIS, 0,020 µg/mg 

TRA, 0,050 µg/mg SPD ve 0,050 µg/mg SPM olarak saptDQPÕúWÕU� 
 

������)HUPDQWDV\RQ�V�UHVLQFH�EL\RMHQ�DPLQ�PLNWDUODUÕQGDNL�GH÷LúLPOHU 
 

%L\RMHQ� DPLQ� ROXúXPX�� IHUPDQWDV\RQXQ� EHOLUOL� J�QOHULQGH� �VWDUWHU� NDWÕODUDN� �UHWLOHQ�
KÕ\DU� WXUúXODUÕQGD� IHUPDQWDV\RQXQ� ��� ��� ��� ��� ��� ��� ��� ��� YH� ���� J�QOHULQGH�� GR÷DO�
fermantaV\RQOD��UHWLOHQ�KÕ\DU�WXUúXODUÕQGD�IHUPDQWDV\RQXQ���������������������������������
YH� ���� J�QOHULQGH�� WXUúXODUÕQ� KHP�PH\YH� KHP� GH� VDODPXUDODUÕQGDQ� |UQHNOHU� DOÕQDUDN�
WDNLS�HGLOPLúWLU� 
 

$UDúWÕUPDGD� VWDUWHU� N�OW�U� NDWÕODUDN� �UHWLOHQ� KÕ\DU� WXUúXODUÕQÕQ� PH\YHOHUinde ve 

VDODPXUDODUÕQGD� IHUPDQWDV\RQXQ� ��� �� YH� ��� J�QOHULQGH�� NRQWURO� |UQHNOHULQLQ�
PH\YHOHULQGH�YH�VDODPXUDODUÕQGD� LVH����J�QGH�\DSÕODQ�DQDOL]�VRQXoODUÕQD�J|UH�EL\RMHQ�
DPLQ�EHOLUOHQHPHPLúWLU� 
 

��������7ULSWDPLQ�PLNWDUÕ 
 

6WDUWHU� N�OW�U� LODYH� HGLOHQ� YH� GR÷DO fermantasyon ile üretilen kontrol örneklerinde, 

IHUPDQWDV\RQ�V�UHVLQFH�EHOLUOHQHQ�WULSWDPLQ�PLNWDUODUÕ�oL]HOJH����¶�WH�YHULOPLúWLU� 
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dL]HOJH� ���� .RQWURO� YH� VWDUWHU� N�OW�U� NDWÕODUDN� �UHWLOHQ� KÕ\DU� WXUúXODUÕQGDNL� WULSWDPLQ�
PLNWDUODUÕ 

 

75ø37$0ø1 
Starter1) Kontrol1) Gün 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Gün 

0. ND ND ND ND 0. 
1. ND ND 5,985 5,740 1. 
2. ND ND 6,610 6,294 2. 
3. 0,998 a 0,838 a 7,058 b 6,362 cd 3. 
4. 1,053 a 1,347 a 6,787 b 6,033 d 4. 
6. 1,660 a 1,124 a 6,785 b 6,932 bc 6. 
8. 1,541 a 1,268 a 6,848 b 7,450 b 8. 
10. 1,597 a 1,104 a 8,361 a 9,141 a 11. 
12. 1,936 1,749 8,014 xy2) 9,000 xy 16. 

   8,007 y 8,335 y 22. 
   8,738 x 9,246 x 30. 

(n=6) 
ND: Belirlenemedi 
1)�$\QÕ�V�WXQGD�IDUNOÕ�KDUIOHUOH�J|VWHULOHQ�UDNDPODU�DUDVÕQGDNL�IDUN��LVWDWLVWLNVHO�RODUDN�|QHPOLGLU�
(P<0,01). 
2)� )DUNOÕ� KDUIOHUOH� �[�� \�� J|VWHULOHQ� UDNDPODU� DUDVÕQGDNL� IDUN�� LVWDWLVWLNVHO� RODUDN� |QHPOLGLU�
(P<0,05). 
 

6WDUWHU� N�OW�U� LODYH� HGLOHUHN��UHWLOHQ� KÕ\DU� WXUúXODUÕQGD� WULSWDPLQLQ�� IHUPDQWDV\RQXQ 3. 

J�Q�QGHQ�LWLEDUHQ�ROXúWX÷X��PH\YH�YH�VDODPXUDGD�EDúODQJÕo�PLNWDUÕQÕQ��VÕUDVÕ\OD��������
�J�PJ� YH� ������ �J�P/� ROGX÷X� EHOLUOHQPLúWLU�� )HUPDQWDV\RQ� V�UHVLQFH� HQ� \�NVHN�
WULSWDPLQ�PLNWDUODUÕ��IHUPDQWDV\RQXQ�VRQ�J�Q��RODQ�����J�QGH�VDSWDQPÕú�ROXS��PH\YHGH�
1,9����J�PJ��VDODPXUDGD�GD��������J�P/�RODUDN�EXOXQPXúWXU��dL]HOJH������ 
 

6WDUWHU� NDWNÕVÕ]� RODUDN� �UHWLOHQ� NRQWURO� |UQHNOHULQGH� WULSWDPLQLQ�� IHUPDQWDV\RQXQ� ���
J�Q�QGH�PH\YHGH� ������ �J�PJ� YH� VDODPXUDGD� �������J�P/� ROGX÷X� WHVSLW� HGLOPLúWLU��
Kontrol örneklerinde� EHOLUOHQHQ� HQ� \�NVHN� WULSWDPLQ� PLNWDUODUÕ� LVH� PH\YH� YH�
VDODPXUDGD�� VÕUDVÕ\OD�� ������ �J�PJ� YH� ������ �J�P/� RODUDN� ���� J�QGH� EHOLUOHQPLúWLU�
(Çizelge 4.5). 

 

753� EDNÕPÕQGDQ� \DSÕODQ� YDU\DQV� DQDOL]OHUL� VRQXQGD� 0H\YH� YH� 6DODPXUD� ;� *UXS�
�VWDUWHU� NDWNÕOÕ� YH� NRQWURO�� ;� *�Q� LQWHUDNVL\RQX� LVWDWLVWLN� RODUDN� |QHPOL� EXOXQPXúWXU�
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�3�������� $\UÕFD� NRQWURO� |UQHNOHULQLQ� ���� ��� YH� ���� J�QOHULQGH� \DSÕODQ� YDU\DQV�
DQDOL]OHUL� VRQXQGD� 753� LoLQ� PH\YH�� VDODPXUD� YH� J�QOHU� DUDVÕQGDNL� IDUNOÕOÕNODUÕQ�
LVWDWLVWLN�RODUDN�|QHPOL�ROGX÷X�EHOLUOHQPLúWLU��3������� 
 

0LNUREL\RORMLN�YH�NLP\DVDO�DQDOL]�VRQXoODUÕQÕQ�EL\RMHQ�DPLQ�ROXúXPX��]HULQH�HWNLOHULQL�
EHOLUOHPHN�DPDFÕ\OD�\DSÕODQ�YDU\DQV�DQDOL]OHULQH�J|UH��VWDUWHU�NDWNÕOÕ�|UQHNOHUGH�70$%��
LAB ve maya� VD\ÕODUÕQGDNL� DUWÕú� LOH� WLWUDV\RQ� DVLWOL÷LQGHNL� DUWÕúÕQ� YH� WX]�
NRQVDQWUDV\RQXQGDNL� D]DOPDQÕQ� LVWDWLVWLN� RODUDN�|QHPOL� ROPDGÕ÷Õ� VRQXFXQD�YDUÕOPÕúWÕU�
(P>0,05). 

 

'HNDUERNVLOD]� HQ]LP� DNWLYLWHVLQL�� GROD\ÕVÕ\OD� EL\RMHQ� DPLQ� ROXúXPXQX� HWNLOH\HQ� HQ�
|QHPOL� IDNW|UOHUGHQ�ELUL�S+¶�GÕU��$VLGLN�RUWDPODUGD�EL\RMHQ�DPLQ�ROXúXPXQXQ�EDNWHUL�
LoLQ�NRUX\XFX�ELU�PHNDQL]PD�ROGX÷X�LOHUL�V�U�OPHNWHGLU��$\WDo�YG���������'�ú�N�S+¶�
GD�GDKD�\�NVHN�RODQ�GHNDUERNVLOD]�HQ]LP�DNWLYLWHVL��ED]Õ�DUDúWÕUPDFÕODUD�J|UH�S+����-

���� DUDOÕ÷ÕQGD� �6LOOD� 6DQWRV� ������� ED]Õ� DUDúWÕUPDFÕODUD� J|UH� GH� S+�2,5-���� DUDOÕ÷ÕQGD�
optimumdur (Stratton et al. 1991). 

 

$UDúWÕUPDGD� VWDUWHU� LODYHOL�|UQHNOHUGH� IHUPDQWDV\RQ� V�UHVLQFH� L]OHQHQ�S+�GH÷HUL�����-

����� DUDOÕ÷ÕQGD�GH÷LúLP�J|VWHUPLúWLU�� S+¶�QÕQ� EL\RMHQ� DPLQ�ROXúXPX� LoLQ� JHUHNOL� RODQ�
RSWLPXP�GH÷HUOHU� DUDVÕQGD� ROPDVÕ� WULSWDPLQ� ROXúXPXQX� HWNLOHPLú� YH� S+� LOH� WULSWDPLQ�
DUDVÕQGDNL�QHJDWLI�NRUHODV\RQ�LVWDWLVWLN�RODUDN�|QHPOL�EXOXQPXúWXU��3������� 
 

.RQWURO� |UQHNOHULQGH� \DSÕODQ� PLNUREL\RORMLN� DQDOL]OHUH� J|UH� 70$%� �3�������� /$%�
�3������� YH� PD\D� �3������� VD\ÕODUÕQGDNL� DUWÕú� EL\RMHQ� DPLQ� ROXúXPXQX� HWNLOHPLú� YH�
WULSWDPLQ�PLNWDUÕQÕ�DUWÕUPÕúWÕU��øo�YH�g]oHOLN���������PD\DODUÕQ�JHOLúPHOHUL�LOH�RUWDPGDNL�
S+¶�QÕQ�G�úPHVL\OH�ELUOLNWH�DVLWOL÷LQ�DUWPDVÕQD�\RO�DoWÕNODUÕQÕ�LIDGH�HWPLúOHUGLU��+HU�QH�
kadar mayalarda dekarboksilaz enzimi bulXQPDPDVÕQD�NDUúÕQ��EL\RMHQ�DPLQ�PLNWDUODUÕQÕ�
HWNLOHPHOHULQLQ� D\QÕ� QHGHQH� ED÷OÕ� ROGX÷X� YH� GROD\OÕ� RODUDN� EL\RMHQ� DPLQ� ROXúXPXQD�
NDWNÕGD�EXOXQGXNODUÕ�G�ú�Q�OPHNWHGLU� 
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'HQHPHGH�NRQWURO�|UQHNOHUL�LoLQ�IHUPDQWDV\RQ�V�UHVLQFH�J|]OHQHQ�S+�GH÷HUL�����-4,22 

DUDOÕ÷ÕQGD�EHOLUOHQPLúWLU�� S+�GH÷HULQGHNL� D]DOPDQÕQ�� GROD\ÕVÕ\OD� WLWUDV\RQ� DVLWOL÷LQGHNL�
DUWÕúÕQ� LVWDWLVWLN�RODUDN�|QHPOL�ROGX÷X�YH� WULSWDPLQ�PLNWDUÕQÕQ�DUWPDVÕQD�QHGHQ�ROGX÷X�
EXOXQPXúWXU� �3�������� 7X]� NRQVDQWUDV\RQXQGDNL� GH÷LúLPLQ� LVH� WULSWDPLQ� ROXúXPXQD�
etkisi�ROPDGÕ÷Õ�VDSWDQPÕúWÕU��3!������ 
 

<�FHO�YG���������+3/&�\|QWHPLQL�NXOODQDUDN�JHOHQHNVHO�RODUDN��UHWLOPLú�VDODPXUDOÕ�YH�
�� �� VLWULN� DVLWOH� S+¶� VÕ� D\DUODQPÕú� VDODPXUDOÕ� ODKDQD� WXUúXODUÕQGDNL� EL\RMHQ� DPLQ�
ROXúXPODUÕQÕ� LQFHOHGLNOHUL� oDOÕúPDODUÕQGD������ WX]�YH�� 8 tuz ile % 1 sitrik asit ilave 

HGLOHUHN��UHWLOHQ�ODKDQD�WXUúXODUÕQGDNL�WULSWDPLQ�PLNWDUÕQÕ����J�Q�V�UHQ�IHUPDQWDV\RQXQ�
VRQXQGD��VÕUDVÕ\OD�������YH������PJ�NJ�RODUDN�EHOLUOHPLúOHUGLU� 
 

García-García et al. �������� \DSWÕNODUÕ� oDOÕúPDODUÕQGD� ticari olarak hD]ÕUODQDQ� IDUNOÕ�
VRIUDOÕN� ]H\WLQOHULQ�� NHEHUH�� NHEHUH� PH\YHVL� YH� KÕ\DU� WXUúXODUÕQÕQ� EL\RMHQ� DPLQ�
LoHULNOHULQL� DUDúWÕUPÕúODUGÕU�� %�W�Q� |UQHNOHUGH� WRSODP� EL\RMHQ� DPLQ� PLNWDUÕQÕQ��
PH\YHQLQ�KHU���NJ� LoLQ����PJ¶�GDQ�GDKD�D]�ROGX÷X�VRQXFXQD�YDUPÕúODUGÕU��3L\DVDGan 

WRSODGÕNODUÕ� KÕ\DU� WXUúXVX� |UQHNOHULQGH� EL\RMHQ� DPLQ� NRQVDQWUDV\RQODUÕQÕ� G�ú�N 

VHYL\HOHUGH� J|]OHPOHUNHQ�� EX� |UQHNOHUGH� WULSWDPLQ� YDUOÕ÷ÕQD� UDVWODPDGÕNODUÕQÕ� LIDGH�
HWPLúOHUGLU� 
 

$NEDú� �������� +3/&� \|QWHPLQL� NXOODQDUDN� \�U�WW�÷�� oDOÕúPDVÕQGD� SL\DVDGDQ� WHPin 

HWWL÷L� WRSODP� ���� DGHW� SDVW|UL]H� YH� SDVW|UL]H� HGLOPHPLú� WXUúX� |UQH÷L� LOH� ��� DGHW� HY�
\DSÕPÕ� WXUúX� |UQH÷LQLQ� EL\RMHQ� DPLQ� LoHUL÷LQL� DUDúWÕUPÕúWÕU�� %XQD� J|UH�� �� DGHW� WLFDUL�
KÕ\DU�WXUúXVX�|UQH÷LQLQ�PH\YHVLQGH�����-�����PJ�NJ��VDODPXUDVÕQGD�LVH�����-7,14 mg/L 

WULSWDPLQ� EHOLUOHUNHQ�� HY� \DSÕPÕ� �� DGHW� KÕ\DU� WXUúXVX� |UQH÷LQLQ�PH\YHVLQGH�����-4,28 

PJ�NJ��VDODPXUDVÕQGD�GD�����-�����PJ�/�WULSWDPLQ�WHVSLW�HWPLúWLU� 
 

'HQHPHGH� IHUPDQWDV\RQ� VRQXQGD� HOGH� HGLOHQ� WULSWDPLQ� PLNWDUODUÕ� VWDUWHU� NDWNÕOÕ�
örneklerin meyvelerinde� ������ �P�PJ� YH� VDODPXUDODUÕQGD� ������ �J�P/�� NRQWURO�
|UQHNOHULQLQ� PH\YHOHULQGH� ������ �J�PJ� YH� VDODPXUDODUÕQGD� ������ �J�P/� RODUDN�
EHOLUOHQPLúWLU� 
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$UDúWÕUPDPÕ]GDQ�HOGH�HGLOHQ�VRQXoODU�$NEDú�������¶�ÕQ�oDOÕúPDVÕ\OD�NDUúÕODúWÕUÕOGÕ÷ÕQGD�
starterli örneklerin tLFDUL�|UQHNOHUOH�EHQ]HUOLN�J|VWHUGL÷L��DQFDN�HY�\DSÕPÕ�|UQHNOHULQGHNL�
WULSWDPLQ� PLNWDUODUÕQGDQ� GDKD� G�ú�N� PLNWDUODUGD� EXOXQGX÷X� J|U�OPHNWHGLU�� .RQWURO�
|UQHNOHULQLQ� LVH�KHP� WLFDUL�KHP�GH�HY�\DSÕPÕ�|UQHNOHUGHQ�GDKD� ID]OD� WULSWDPLQH�VDKLS�
ROGX÷X�DQODúÕOPDNWDGÕU��%HQ]HU�úHNLOGH��KHU�QH�NDGDU� ODKDQD� WXUúXVX�ROVD�GD�<�FHO�YG��
������¶�QLQ�HOGH�HWWL÷L�WULSWDPLQ�PLNWDUODUÕQGDQ�GD�\�NVHN�ROGX÷X�J|]OHQPLúWLU� 
 

/LWHUDW�UGH�� WXUúXODUGD� WULSWDPLQ� PLNWDUÕ� LoLQ� EHOLUOHQPLú� ELU� WRNVLN� OLPLW� GH÷HULQH�
UDVWODQPDPÕúWÕU� 
 

4.4.1.��)HQLOHWLODPLQ�PLNWDUÕ 
 

6WDUWHU� N�OW�U� LODYH� HGLOHQ� YH� GR÷DO� IHUPDQWDV\RQ� LOH� �UHWLOHQ� NRQWURO� |UQHNOHULQGH��
IHUPDQWDV\RQ�V�UHVLQFH�EHOLUOHQHQ�IHQLOHWLODPLQ�PLNWDUODUÕ�oL]HOJH����¶�GD�YHULOPLúWLU� 
 

dL]HOJH�����.RQWURO�YH�VWDUWHU�N�OW�U�NDWÕODUDN��UHWLOHQ�KÕ\DU�WXUúXODUÕQGDNL�IHQLOHWLODPLQ 
�PLNWDUODUÕ 

 

)(1ø/(7ø/$0ø1 
Starter1) Kontrol1) Gün 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Gün 

0. ND ND ND ND 0. 
1. ND ND 10,676 12,887 1. 
2. ND ND 11,833 21,305 2. 
3. 2,273 c 2,257 c 14,263 b 22,550 e 3. 
4. 2,509 c 5,969 ab 11,270 c 26,543 d 4. 
6. 2,852 bc 6,636 a 11,870 c 27,500 c 6. 
8. 3,606 ab 6,044 ab 14,117 b 37,980 b 8. 
10. 3,901 a 5,675 b 17,987 a 47,267 a 11. 
12. 3,653 4,633 20,029 z 38,653 x 16. 

   21,632 y 24,827 z 22. 
   28,369 x 29,817 y 30. 

(n=6) 
ND: Belirlenemedi 
1)�$\QÕ�V�WXQGD�IDUNOÕ�KDUIOHUOH�J|VWHULOHQ�UDNDPODU�DUDVÕQGDNL�IDUN��LVWDWLVWLNVHO�RODUDN�|QHPOLGLU�
(P<0,01). 
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)HQLOHWLODPLQ�� VWDUWHU� NDWNÕOÕ� KÕ\DU� WXUúXODUÕQGD� IHUPDQWDV\RQXQ� ��� J�Q�QGHQ� LWLEDUHQ�
EHOLUOHQPLú�ROXS�� ��� J�QGHNL�PLNWDUÕ�PH\YH�YH� VDODPXUDGD�� VÕUDVÕ\OD���������J�PJ�YH�
������ �J�P/¶� GLU�� 0H\YHGH� EHOLUOHQHQ� HQ� \�NVHN� IHQLOHWLODPLQ� PLNWDUÕ� ������ �J�PJ�
olarak 10. günde bulunurken, fermantasyonun son günü olan 12. günde ise 3,653 µg/mg 

RODUDN�VDSWDQPÕúWÕU��6DODPXUDGD�J|]OHQHQ�HQ�\�NVHN�IHQLOHWLODPLQ�PLNWDUÕ� LVH����J�QGH�
�������J�P/�RODUDN�EXOXQPXú�YH�IHUPDQWDV\RQXQ�����J�Q�QGH��������J�P/¶�\H�NDGDU�
D]DOPÕúWÕU� �dL]HOJH� ������ )HUPDQWDV\RQ� V�UHVLQFH� EL\RMHQ� DPLQ�PLNWDUODUÕQÕQ� D]DOPDVÕ�
ED]Õ� DUDúWÕUÕFÕODUD� J|UH� DPLQROLWLN� EDNWHULOHULQ� DNWLYLWHOHULQH� ED÷ODQPÕúWÕU� �<�FHO� YG��
2001). 

 

6WDUWHU� LODYH� HGLOPHGHQ� �UHWLOHQ� KÕ\DU� WXUúXVX� |UQHNOHULQGH� ��� J�QGHQ� EDúOD\DUDN�
IHQLOHWLODPLQ�ROXúXPX�J|]OHQPLú�YH�PH\YHGH���������J�PJ��VDODPXUDGD���������J�P/�
RODUDN� EHOLUOHQPLúWLU��0H\YHGH� ������� �J�PJ� LOH� HQ� \�NVHN� IHQLOHWLODPLQ�PLNWDUÕ� ����
J�QGH� VDSWDQPÕúWÕU�� 6DODPXUDGD� LVH�HQ� \�NVHN� IHQLOHWLODPLQ�PLNWDUÕ� ��������J�P/� LOH�
����J�QGH� WHVSLW�HGLOPLú�ROXS�� IHUPDQWDV\RQXQ�VRQX�RODQ�����J�QGH�GH���������J�P/�
RODUDN�EHOLUOHQPLúWLU��dL]HOge 4.6). 

 

)($� EDNÕPÕQGDQ� \DSÕODQ� YDU\DQV� DQDOL]OHUL� VRQXQGD� 0H\YH� YH� 6DODPXUD� ;� *UXS�
�VWDUWHU� NDWNÕOÕ� YH� NRQWURO�� ;� *�Q� LQWHUDNVL\RQX� LVWDWLVWLN� RODUDN� |QHPOL� EXOXQPXúWXU�
�3�������� .RQWURO� |UQHNOHULQGH� IHUPDQWDV\RQXQ� ���� ��� YH� ���� J�QOHULQGH� \DSÕODQ�
varyanV�DQDOL]OHULQH�J|UH�LVH�)($�PLNWDUÕQÕQ�PH\YH�YH�VDODPXUDGD�J�QOHUH�J|UH�DUWWÕ÷Õ�
YH�EX�DUWÕúÕQ�LVWDWLVWLNVHO�RODUDN�|QHPOL�ROGX÷X�VRQXFXQD�YDUÕOPÕúWÕU��3������� 
 

6WDUWHU� NDWNÕOÕ� |UQHNOHUGH� 70$%�� /$%�� maya,� WLWUDV\RQ� DVLWOL÷L� YH� WX]�
NRQVDQWUDV\RQXQGDNL� GH÷LúLPOHULQ� )($� ROXúXPX� �]HULQH� HWNLOL� ROPDGÕ÷Õ� �3!�������
DQFDN� S+¶� GDNL� D]DOPD� LOH� )($� PLNWDUÕ� DUDVÕQGD� QHJDWLI� ELU� NRUHODV\RQ� ROGX÷X�
EHOLUOHQPLúWLU� �3�������� .RQWURO� |UQHNOHULQGH� LVH� 70$%�� /$%�� PD\D� VD\ÕODUÕQGDNL�
DUWÕúOD�WLWUDV\RQ�DVLWOL÷LQGHNL�DUWÕú�YH�S+�GH÷HULQGHNL�D]DOPD�)($�PLNWDUÕ��]HULQGH�HWNLOL�
ROPXú� YH� EX� HWNL� LVWDWLVWLN� RODUDN� |QHPOL� EXOXQPXúWXU� �3�������� 7X]�
NRQVDQWUDV\RQXQGDNL�GH÷LúLPLQ�LVH�|QHPOL�ROPDGÕ÷Õ�VRQXFXQD�YDUÕOPÕúWÕU��3!������ 
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$NEDú�����������DGHW�WLFDUL�KÕ\DU�WXUúXVX�|UQH÷LQGHNL�IHQLOHWLODPLQ�PLNWDUODUÕQÕ�PH\YHGH�
0,63-1,63 mg/kg, salamurada 0,88-����� PJ�/� RODUDN� EHOLUOHPLúWLU�� (Y� \DSÕPÕ� �� DGHW�
KÕ\DU� WXUúXVX� |UQH÷LQGHNL� PLNWDUOHUÕ� LVH� PH\YHGH� ����-1,48 mg/kg feniletilamin, 

salamurada 0,73-�����PJ�/�IHQLOHWLODPLQ�RODUDN�VDSWDPÕúWÕU� 
 

DenePHGH� VWDUWHU� LODYH� HGLOHUHN� �UHWLOHQ� KÕ\DU� WXUúXVX� IHUPDQWDV\RQX� VRQXQGD� HOGH�
HGLOHQ� IHQLOHWLODPLQ�PLNWDUODUÕ�PH\YH� YH� VDODPXUDGD�� VÕUDVÕ\OD�� �������J�PJ� YH� ������
�J�P/�RODUDN�WHVSLW�HGLOPLúWLU��.RQWURO�|UQHNOHULQGH�LVH��\LQH�IHUPDQWDV\RQXQ�VRQXQGD��
meyvedH� ������� �J�PJ�� VDODPXUDGD� ������� �J�P/� IHQLOHWLODPLQ� RODUDN� VDSWDQPÕúWÕU��
(OGH�HGLOHQ�VRQXoODU�$NEDú�������¶�ÕQ�oDOÕúPDVÕ\OD�NDUúÕODúWÕUÕOGÕ÷ÕQGD��KHP�WLFDUL�KHP�
GH� HY� \DSÕPÕ� |UQHNOHUGH� EHOLUOHQHQ� IHQLOHWLODPLQ� PLNWDUODUÕQGDQ� oRN� \�NVHN� ROGX÷X�
görülmektedir. 

 

)HUPHQWH�JÕGDODUGD�IHQLOHWLODPLQ�LoLQ�ELOGLULOHQ�WRNVLN�OLPLW����PJ�NJ¶�GÕU��WHQ�%ULQN�et 

al.� ������� .RQWURO� |UQHNOHULQGHQ� HOGH� HGLOHQ� GH÷HUOHU� WRNVLN� OLPLWH� oRN� \DNÕQ�
EXOXQXUNHQ�� VWDUWHUOL� |UQHNOHUGHNL� IHQLOHWLODPLQ� PLNWDUÕQÕQ� EX� GH÷HULQ� DOWÕQGD� ROGX÷X�
DQODúÕOPÕúWÕU� 
 

��������3XWUHVLQ�PLNWDUÕ 
 

6WDUWHU� N�OW�U� LODYH� HGLOHQ� YH� GR÷DO� IHUPDQWDV\RQ� LOH� �UHWLOHQ� NRQWURO� |UQHNOHULQGH��
IHUPDQWDV\RQ�V�UHVLQFH�EHOLUOHQHQ�SXWUHVLQ�PLNWDUODUÕ�oL]HOJH����¶�GH�YHULOPLúWLU� 
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Çizelge 4.7 Kontrol ve starter kültür katÕODUDN� �UHWLOHQ� KÕ\DU� WXUúXODUÕQGDNL� SXWUHVLQ�
PLNWDUODUÕ 

 

3875(6ø1 
Starter1) Kontrol1) Gün 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Gün 

0. ND ND ND ND 0. 
1. ND ND 2,950 0,398 1. 
2. ND ND 3,747 0,634 2. 
3. 0,829 b 2,941 a 6,420 e 0,712 b 3. 
4. 0,913 b 2,320 b 7,143 d 1,031 b 4. 
6. 1,009 b 2,630 ab 7,804 c 1,033 b 6. 
8. 1,799 a 2,328 b 10,002 b 1,060 b 8. 
10. 1,564 a 2,176 b 16,023 a 1,741 a 11. 
12. 2,183 11,863 14,880 z 1,754 x 16. 

   16,675 y 1,236 x 22. 
   20,492 x 0,599 x 30. 

(n=6) 
ND: Belirlenemedi 
1)�$\QÕ�V�WXQGD�IDUNOÕ�KDUIOHUOH�J|VWHULOHQ�UDNDPODU�DUDVÕQGDNL�IDUN��LVWDWLVWLNVHO�RODUDN�|QHPOLGLU�
(P<0,01). 
 

Putresin, starter kültür ilave edilen örneklerde fermantasyonun 3. gününden itibaren 

EHOLUOHQPLúWLU�YH�PH\YHGH��������J�PJ��VDODPXUDGD��������J�P/�RODUDN�EXOXQPXúWXU��
0H\YH� YH� VDODPXUDGD�EHOLUOHQHQ� HQ� \�NVHN�SXWUHVLQ�PLNWDUÕ� LVH� IHUPDQWDV\RQXQ� VRQX�
RODQ�����J�QGH��VÕUDVÕ\OD���������J�PJ�YH���������J�P/¶�GLU��dL]HOJH������ 
 

6WDUWHU� NDWNÕVÕ]� RODQ� NRQWURO� |UQHNOHULQGe fermantasyonun 1. gününden itibaren 

ROXúPD\D� EDúOD\DQ� SXWUHVLQ�� PH\YH� YH� VDODPXUDGD�� VÕUDVÕ\OD�� ������ �J�PJ� YH� ������
�J�P/�RODUDN�EXOXQPXúWXU��(Q�\�NVHN�SXWUHVLQ�PLNWDUÕ�PH\YHGH���������J�PJ�RODUDN�
30. günde belirlenirken, salamurada 16. günde 1,754 µg/m/� RODUDN� VDSWDQPÕúWÕU��
Salamurada fermantasyonun sonunda belirlenen miktar ise 0,599 µg/mL’ dir (Çizelge 

4.7). 

 

387�EDNÕPÕQGDQ�\DSÕODQ�YDU\DQV�DQDOL]OHULQH�J|UH�0H\YH�YH�6DODPXUD�;�*UXS��VWDUWHU�
NDWNÕOÕ� YH� NRQWURO�� ;� *�Q� LQWHUDNVL\RQXQXQ� YH� NRQWURO� |UQHNOHrinin 16, 22 ve 30. 
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J�QOHULQGH� \DSÕODQ� YDU\DQV� DQDOL]OHUL� VRQXQGD� 0H\YH� YH� 6DODPXUD� ;� *�Q�
LQWHUDNVL\RQXQXQ�LVWDWLVWLN�RODUDN�|QHPOL�ROGX÷X�VRQXFXQD�YDUÕOPÕúWÕU��3������� 
 

6WDUWHU�NDWNÕOÕ�|UQHNOHUGHNL�387�PLNWDUODUÕ�LOH�70$%�VD\ÕVÕQGDNL�DUWÕú�DUDVÕQGD�ELU�LOLúNL�
ROGX÷X� �3�������� DQFDN� /$%�� maya,� WLWUDV\RQ� DVLWOL÷L�� S+� GH÷HUOHUL� YH� WX]�
NRQVDQWUDV\RQXQ� 387� PLNWDUÕQD� HWNL� HWPHGL÷L� EHOLUOHQPLúWLU� �3!������� .RQWURO�
|UQHNOHULQGH� LVH� 387� ROXúXPX� LOH� 70$%�� /$%�� maya� VD\ÕODUÕQGDNL� DUWÕú� DUDVÕQGD�
pozitif korelasyon gö]OHQLUNHQ�� S+� GH÷HULQGHNL� D]DOPD� LOH� QHJDWLI� NRUHODV\RQ� ROGX÷X�
VDSWDQPÕúWÕU� �3�������� 387� PLNWDUÕ� LOH� WX]� NRQVDQWUDV\RQX� YH� WLWUDV\RQ� DVLWOL÷L�
DUDVÕQGDNL�LOLúNLQLQ�LVH�|QHPOL�ROPDGÕ÷Õ�VRQXFXQD�YDUÕOPÕúWÕU��3!������ 
 

<�FHO�YG��������������WX]OX�ODKDQD�WXUúXVXQGD�SXWUHVLQ�PLNWDUÕQÕ������PJ�NJ������WX]�
YH�����VLWULN�DVLW�LODYH�HGLOHUHN��UHWLOHQ�ODKDQD�WXUúXVXQGDNL�SXWUHVLQ�PLNWDUÕQÕ�LVH������
PJ�NJ�RODUDN�EHOLUOHPLúOHUGLU� 
 

García-García et al.��������SL\DVDGDQ�WRSODGÕNODUÕ�KÕ\DU�WXUúXVX�|UQHNOHULQGHNL�RUWDODPD 
SXWUHVLQ�PLNWDUÕQÕ�����PJ�NJ�RODUDN�EXOPXúODUGÕU� 
 

$NEDú���������WLFDUL�KÕ\DU�WXUúXVX�|UQHNOHULQLQ�PH\YHOHULQGH�����-0,23 mg/kg putresin, 

VDODPXUDODUÕQGD� GD� ����-����� PJ�/� SXWUHVLQ� EHOLUOHUNHQ�� HY� \DSÕPÕ� KÕ\DU� WXUúXVX�
|UQHNOHULQGH�LVH�SXWUHVLQ�ROPDGÕ÷ÕQÕ�EHOLUOHPLúWLU� 
 

<DSÕODQ� EX� oDOÕúPDGD�� IHUPDQWDV\RQ� VRQXQGD� VWDUWHUOL� |UQHNOHULQ� PH\YHOHULQGH� YH�
VDODPXUDODUÕQGD�EHOLUOHQHQ�SXWUHVLQ�PLNWDUODUÕ��VÕUDVÕ\OD���������J�PJ�YH���������J�P/��
NRQWURO� |UQHNOHULQGH� EXOXQDQ� SXWUHVLQ� PLNWDUODUÕ� LVH� PH\YHGH� ������� �J�Pg, 

VDODPXUDGD��������J�P/�RODUDN�EHOLUOHQPLúWLU��$UDúWÕUPDGDQ�HOGH�HGLOHQ�EX�VRQXoODUÕQ�
Yücel vd. (2001), García-García et al.� ������� YH� $NEDú� ������¶� ÕQ� EHOLUOHGLNOHUL�
GH÷HUOHUGHQ�\�NVHN�ROGX÷X�DQODúÕOPÕúWÕU� 
 



 48 

.RQWURO� YH� VWDUWHU� NDWNÕOÕ� WXUúX� |UQHNOHUL� LoLQ� EHOLUOHQHQ� SXWUHVLQ�PLNWDUODUÕQÕQ�� WRNVLN�
limit olan 396 mg/kg putresin (Stratton et al�� ������ GH÷HULQGHQ� G�ú�N� ROGX÷X�
EHOLUOHQPLúWLU� 
 

��������.DGDYHULQ�PLNWDUÕ 
 

6WDUWHU� N�OW�U� LODYH� HGLOHQ� YH� GR÷DO� IHUPDQWDV\RQ� LOH� �UHWLOHQ� NRQWURO� |UQHNOHULQGH��
fermaQWDV\RQ�V�UHVLQFH�EHOLUOHQHQ�NDGDYHULQ�PLNWDUODUÕ�oL]HOJH����¶�GH�YHULOPLúWLU� 
 

dL]HOJH� ����.RQWURO� YH� VWDUWHU� N�OW�U� NDWÕODUDN� �UHWLOHQ� KÕ\DU� WXUúXODUÕQGDNL� NDGDYHULQ�
PLNWDUODUÕ 

 

.$'$9(5ø1 
Starter1) Kontrol1) Gün 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Gün 

0. ND ND ND ND 0. 
1. ND ND 0,617 0,644 1. 
2. ND ND 0,633 0,618 2. 
3. 0,532 b 0,603 b 0,621 b 0,604 b 3. 
4. 0,616 ab 0,607 ab 0,612 ab 0,620 ab 4. 
6. 0,625 a 0,612 a 0,622 a 0,632 a 6. 
8. 0,624 ab 0,583 ab 0,628 ab 0,596 ab 8. 
10. 0,651 a 0,616 a 0,638 a 0,618 a 11. 
12. 0,669 0,672 0,622 0,638 16. 

   0,627 0,618 22. 
   0,647 0,623 30. 

(n=6) 
ND: Belirlenemedi 
1)�$\QÕ�V�WXQGD�IDUNOÕ�KDUIOHUOH�J|VWHULOHQ�UDNDPODU�DUDVÕQGDNL�IDUN��LVWDWLVWLNVHO�RODUDN�|QHPOLGLU�
(P<0,05). 
 

6WDUWHU� NDWNÕOÕ� WXUúX� |UQHNOHULQGH� NDGDYHULQLQ�� IHUPDQWDV\RQXQ� ��� J�Q�QGH� ROXúWX÷X�
J|]OHQPLú�� PH\YH� YH� VDODPXUDGD�� VÕUDVÕ\OD�� ������ �J�PJ� YH� ������ �J�P/� RODUDN�
EXOXQPXúWXU�� (Q� \�NVHN� NDGDYHULQ� PLNWDUÕ� LVH� ���� J�QGH� EHOLUOHQPLú� ROXS�� PH\YHGH�
0,669 µg/mg, VDODPXUDGD��������J�P/�RODUDN�VDSWDQPÕúWÕU��dL]HOJH������ 
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.DGDYHULQLQ��GR÷DO� IHUPDQWDV\RQOD��UHWLOHQ�NRQWURO�|UQHNOHULQGH����J�QGHQ�EDúOD\DUDN�
ROXúWX÷X� WHVSLW� HGLOPLúWLU��0H\YHGH�� IHUPDQWDV\RQXQ� ��� J�Q�QGH� ������ �J�PJ� RODUDN�
EHOLUOHQHQ� NDGDYHULQ� PLNWDUÕQÕn, en yüksek miktar olan 0,647 µg/mg’ a 30. günde 

XODúWÕ÷Õ� J|]OHQPLúWLU�� 6DODPXUD� |UQHNOHULQGH� LVH� HQ� \�NVHN� NDGDYHULQ� PLNWDUÕQÕQ� ���
J�QGH� EHOLUOHQHQ� ������ �J�P/� ROGX÷X� YH� ���� J�QGH� ������ �J�P/� RODUDN� EXOXQGX÷X�
çizelge 4.8’ de görülmektedir (Çizelge 4.8). 

 

.$'� LoLQ� JUXSODU� �VWDUWHU� NDWNÕOÕ� YH� NRQWURO�� DUDVÕQGD� IDUNOÕOÕN� V|]� NRQXVX� GH÷LONHQ��
J�QOHUH� J|UH� RODQ� GH÷LúLPLQ� LVWDWLVWLN� RODUDN� |QHPOL� ROGX÷X� VRQXFXQD� YDUÕOPÕúWÕU�
�3�������� 6WDUWHU� NDWNÕVÕ]� RODUDN��UHWLOHQ� KÕ\DU� WXUúXODUÕQGD� IHUPDQWDV\RQXQ� ���� ��� YH�
3���J�QOHULQGH�\DSÕODQ�YDU\DQV�DQDOL]OHUL�VRQXQGD�.$'�LoLQ�PH\YH��VDODPXUD�YH�J�QOHU�
DUDVÕQGDNL�IDUNOÕOÕNODU�LVWDWLVWLN�RODUDN�|QHPOL�EXOXQPDPÕúWÕU��3!������ 
 

6WDUWHU�LODYH�HGLOHQ�WXUúX�|UQHNOHULQGH�70$%�VD\ÕVÕQGDNL�DUWÕúÕQ�.$'�ROXúXPXQX�����
düzeyinde etkilHGL÷L�J|]OHQPLúWLU��$QFDN�/$%�YH�maya VD\ÕODUÕQGDNL�DUWÕú�LOH�WLWUDV\RQ�
DVLWOL÷LQGHNL� DUWÕúÕQ� YH� S+� GH÷HUL� LOH� WX]� NRQVDQWUDV\RQXQGDNL� D]DOPDQÕQ� .$'�
PLNWDUÕQD� HWNL� HWPHGL÷L� VDSWDQPÕúWÕU� �3!������� .RQWURO� |UQHNOHULQGH� LVH�� \DSÕODQ�
kimyasal ve mikrobiyolojik� DQDOL]OHU� VRQXFXQGD� HOGH� HGLOHQ� GH÷HUOHU� LOH� .$'�
PLNWDUÕQGDNL� GH÷LúLPOHU� DUDVÕQGD� LVWDWLVWLN� RODUDN� ELU� |QHP� ROPDGÕ÷Õ� VRQXFXQD�
YDUÕOPÕúWÕU��3!������ 
 

<�FHO�YG��������������WX]OX�ODKDQD�WXUúXVXQGD�NDGDYHULQ�PLNWDUÕQÕ������PJ�NJ������WX]�
ve % 1 sitrik asit LODYH� HGLOHUHN� �UHWLOHQ� ODKDQD� WXUúXVXQGDNL� NDGDYHULQ� PLNWDUÕQÕ� LVH�
������PJ�NJ�RODUDN�EHOLUOHPLúOHUGLU� 
 

García-García et al.���������SL\DVDGDQ�WRSODGÕNODUÕ�KÕ\DU�WXUúXVX�|UQHNOHULQGH�\DSWÕNODUÕ�
DQDOL]OHU�VRQXFXQGD�NDGDYHULQ�YDUOÕ÷ÕQD�UDVWODPDPÕúODUGÕU� 
 

$NEDú� �������� WLFDUL� KÕ\DU� WXUúXODUÕQÕQ� PH\YHOHULQGH� ����-4,36 mg/kg ve 

VDODPXUDODUÕQGD� ����-����� PJ�/� NDGDYHULQ� VDSWDPÕúWÕU�� (Y� \DSÕPÕ� KÕ\DU� WXUúXVX�
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örneklerinde ise meyvede 6,41-9,58 mg/kg, salamurada 13,14-21,74 mg/L kadaverin 

EHOLUOHPLúWLU� 
 

dDOÕúPDGD�� VWDUWHU� NDWNÕOÕ� |UQHNOHUGH� IHUPDQWDV\RQ� VRQXQGD� EHOLUOHQHQ� NDGDYHULQ�
PLNWDUODUÕ�PH\YH�YH�VDODPXUDGD��VÕUDVÕ\OD���������J�PJ�YH��������J�P/¶�GLU��.RQWURO�
örneklerinde ise meyvede 0,647 µg/mg, salamurada 0,623 µg/mL kadaverin 

VDSWDQPÕúWÕU�� %XQD� J|UH� HOGH� HGLOHQ� VRQXoODU� $NEDú� ������¶� ÕQ� � oDOÕúPDVÕ\OD�
NDUúÕODúWÕUÕOGÕ÷ÕQGD�� WLFDUL�|UQHNOHUGH�EHOLUOHQHQ�NDGDYHULQ�PLNWDUODUÕ\OD�EHQ]HU�ROGX÷X��
DQFDN� KHP� VWDUWHUOL� KHP� GH� NRQWURO� |UQHNOHULQLQ� HY� \DSÕPÕ� |UQHNOHUGHQ� oRN� G�ú�N�
PLNWDUODUGD� NDGDYHULQ� LoHUGL÷L� DQODúÕOPÕúWÕU�� <�FHO� YG� ������¶� QLQ� oDOÕúPDVÕQGD�
EHOLUOHQHQ� VRQXoODUD� J|UH� LVH� ODKDQD� WXUúXVXQGDNL� NDGDYHULQ� LoHUL÷LQLQ� EL]LP�
oDOÕúPDPÕ]GD�VDSWDQDQ�NDGDYHULQ�PLNWDUÕQGDQ�GDKD�\�NVHN�ROGX÷X�J|U�OPHNWHGLU� 
 

Fermente ürünlerde kadaverin için belirlenen toksik limitler EXOXQPDPDVÕQD� NDUúÕQ��
VWDUWHU� YH� NRQWURO� |UQHNOHULQLQ� KHU� LNLVLQGH� GH� NDGDYHULQ� PLNWDUODUÕ� oRN� G�ú�N�
G�]H\OHUGH�EHOLUOHQPLúWLU� 
 

��������+LVWDPLQ�PLNWDUÕ 
 

6WDUWHU� N�OW�U� LODYH� HGLOHQ� YH� GR÷DO� IHUPDQWDV\RQ� LOH� �UHWLOHQ� NRQWURO� |UQHNOHULQGH��
fermantasyon sürHVLQFH�EHOLUOHQHQ�KLVWDPLQ�PLNWDUODUÕ�oL]HOJH����¶�GD�YHULOPLúWLU� 
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dL]HOJH� ���� .RQWURO� YH� VWDUWHU� N�OW�U� NDWÕODUDN� �UHWLOHQ� KÕ\DU� WXUúXODUÕQGDNL� KLVWDPLQ�
PLNWDUODUÕ 

 

+ø67$0ø1 
Starter1) Kontrol1) Gün 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Gün 

0. ND ND ND ND 0. 
1. ND ND 1,564 0,656 1. 
2. ND ND 1,582 0,554 2. 
3. 0,488 a 0,551 a 1,611 b 0,566 a 3. 
4. 0,574 a 0,585 a 1,569 b 0,552 a 4. 
6. 0,621 a 0,578 a 2,769 a 0,551 a 6. 
8. 0,574 a 0,512 a 2,808 a 0,591 a 8. 
10. 0,580 a 0,566 a 2,755 a 0,568 a 11. 
12. 0,658 0,580 2,770 y 0,561 x 16. 

   2,807 y 0,544 x 22. 
   3,810 x 0,604 x 30. 

(n=6) 
ND: Belirlenemedi 
1)�$\QÕ�V�WXQGD�IDUNOÕ�KDUIOHUOH�J|VWHULOHQ�UDNDPODU�DUDVÕQGDNL�IDUN��LVWDWLVWLNVHO�RODUDN�|QHPOLGLU�
(P<0,01). 
 

Starter�N�OW�U�LODYH�HGLOHQ�KÕ\DU�WXUúXVX�|UQHNOHULQGH�KLVWDPLQ�ROXúXPX�IHUPDQWDV\RQXQ�
��� J�Q�QGH� EDúODPÕú� ROXS�� PH\YHGH� ������ �J�PJ�� VDODPXUDGD� ������ �J�P/� RODUDN�
EHOLUOHQPLúWLU�� (Q� \�NVHN� KLVWDPLQ� PLNWDUÕQD� PH\YHGH� ������ �J�PJ� LOH� ���� J�QGH��
salamurada ise 0,58�� �J�P/� LOH� ��� J�QGH� XODúÕOPÕúWÕU�� $\UÕFD� VDODPXUDGD�
IHUPDQWDV\RQXQ�VRQ�J�Q��RODQ�����J�QGH��������J�P/�KLVWDPLQ�EHOLUOHQPLúWLU��dL]HOJH�
4.9). 

 

6WDUWHU� NDWNÕVÕ]� NRQWURO� |UQHNOHULQGH� IHUPDQWDV\RQXQ� ��� J�Q�QGHQ� LWLEDUHQ� ROXúPD\D�
EDúOD\DQ�KLVWDPLQ��PH\YHGH��������J�PJ�RODUDN�EXOXQPXú�YH�HQ�\�NVHN�PLNWDU�RODUDN�
�������J�PJ�LOH�����J�QGH�EHOLUOHQPLúWLU��6DODPXUD�|UQHNOHULQGH� LVH�HQ�\�NVHN�PLNWDU�
IHUPDQWDV\RQXQ����J�Q�QGH��������J�P/�RODUDN�EXOXQPXú�YH�����J�QGH��������J�P/�
RODUDN�VDSWDQPÕúWÕU��dL]HOJH������ 
 

HIS�EDNÕPÕQGDQ�\DSÕODQ�YDU\DQV�DQDOL]OHUL�VRQXQGD�0H\YH�YH�6DODPXUD�;�*UXS��VWDUWHU�
NDWNÕOÕ�YH�NRQWURO��;�*�Q�LQWHUDNVL\RQXQXQ�YH�NRQWURO�|UQHNOHULQGH�IHUPDQWDV\RQXQ�����
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���YH�����J�QOHULQGH�\DSÕODQ�YDU\DQV�DQDOL]OHUL�VRQXQGD�+,6¶�LQ�0H\YH�YH�6DODPXUD�;�
Gün iQWHUDNVL\RQXQXQ�LVWDWLVWLN�RODUDN�|QHPOL�ROGX÷X�VRQXFXQD�YDUÕOPÕúWÕU��3������� 
 

6WDUWHU� LODYH� HGLOHQ� WXUúX� |UQHNOHULQGH� EHOLUOHQHQ� +,6� PLNWDUODUÕ� LOH� NLP\DVDO� YH�
PLNUREL\RORMLN�EXOJXODU�DUDVÕQGD�LVWDWLVWLNVHO�ELU�LOLúNL�EXOXQDPDPÕúWÕU��3!�������$QFDN�
kontrRO�|UQHNOHULQGH�70$%�YH�/$%�VD\ÕODUÕQGDNL�DUWÕúÕQ�LVWDWLVWLN�RODUDN�|QHPOL�ROGX÷X�
EHOLUOHQPLúWLU��3������� 
 

Biyojen aminlerden tiramin ve histaminin, bakterilerde üremenin geç logaritmik 

evresinde veya duraklama-|O�P� HYUHVLQGH� ROXúWX÷X� G�ú�Q�OPHNWHGLU�� $\UÕFD� ED]Õ�
EDNWHUL� VXúODUÕQÕQ� WDúÕGÕNODUÕ� KLVWDPLQD]� HQ]LPL� LOH� RUWDPGD� KLVWDPLQ� ELULNLPLQL�
VÕQÕUODGÕNODUÕ�GD�EHOLUWLOPHNWHGLU��$\WDo�YG�������� 
 

García-García et al.���������SL\DVDGDQ�WRSODGÕNODUÕ�KÕ\DU�WXUúXVX�|UQHNOHULQLQ�KLoELULQGH�
histamin belirleyemediNOHULQL�LIDGH�HWPLúOHUGLU� 
 

(NLFL� YH� &RúNXQ� �������� 9DQ� LOLQGHNL� PDUNHWOHUGHQ� WRSODQDQ� ��� DGHW� VHE]H� WXUúXVX�
|UQH÷LQGH� ���� DGHW� NDUÕúÕN�� �� DGHW� NÕUPÕ]Õ� ELEHU� YH� �� DGHW� KÕ\DU� WXUúXVX�� KLVWDPLQ�
PLNWDUÕQÕ�IOXRURPHWULN�\|QWHP�NXOODQDUDN�DUDúWÕUPÕúODUGÕU��+Õ\DU�WXUúXVXQGDNL�KLVWDPLQ�
seviyesini minimum 26,66 mg/kg, maksimum 44,72 mg/kg (ortalama 34,73 mg/kg) 

RODUDN�EHOLUOHPLúOHUGLU� 
 

$NEDú���������SL\DVDGDQ�WHPLQ�HWWL÷L���DGHW�KÕ\DU� WXUúXVX�|UQH÷LQLQ�PH\YHVLQGH�����-

�����PJ�NJ��VDODPXUDVÕQGD�LVH�����-0,77 mg/L hiVWDPLQ�EHOLUOHPLúWLU��(Y�\DSÕPÕ���DGHW�
KÕ\DU� WXUúXVX� |UQH÷LQGH� LVH� PH\YHGH� ����-1,35 mg/kg, salamurada 0,01-0,84 mg/L 

KLVWDPLQ�EXOPXúWXU� 
 

$UDúWÕUPDPÕ]GD�� VWDUWHUOL� |UQHNOHUGH� KLVWDPLQ� LoLQ� IHUPDQWDV\RQ� VRQXQGD� PH\YHGH�
0,658 µg/mg, salamurada 0,580 µg/mL oODUDN�EHOLUOHQHQ�GH÷HUOHU��NRQWURO�|UQHNOHULQGH�
PH\YHGH��������J�PJ��VDODPXUDGD�GD��������J�P/�RODUDN�VDSWDQPÕúWÕU��6WDUWHU�NDWÕODQ�
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|UQHNOHUGHQ� HOGH� HGLOHQ� VRQXoODU� $NEDú� ������¶� ÕQ� WLFDUL� YH� HY� \DSÕPÕ� |UQHNOHUL� LOH�
benzerlik gösterirken, kontrol örnekleriQGHQ� HOGH� HGLOHQ� GH÷HUOHU� LVH� \�NVHN�
EXOXQPXúWXU�� $QFDN�� KHP� VWDUWHU� NDWNÕOÕ� KHP� GH� NRQWURO� |UQHNOHULQGH� EHOLUOHQHQ�
KLVWDPLQ� PLNWDUODUÕQÕQ�� (NLFL� YH� &RúNXQ� ������¶� XQ� oDOÕúPDODUÕQGD� EHOLUOHGLNOHUL�
KLVWDPLQ�PLNWDUODUÕQGDQ�oRN�G�ú�N�ROGX÷X�DQODúÕOPÕúWÕU� 
 

StDUWHU�YH�NRQWURO�|UQHNOHULQLQ�KHU�LNLVLQGH�GH�EHOLUOHQHQ�KLVWDPLQ�PLNWDUODUÕQÕQ��WRNVLN�
limit olan 100 mg/kg histamin (ten Brink et al.� ������ G�]H\LQLQ� DOWÕQGD� ROGX÷X�
görülmektedir. 

 

��������7LUDPLQ�PLNWDUÕ 
 

6WDUWHU� N�OW�U� LODYH� HGLOHQ� YH� GR÷DO� IHUPDQWDV\Rn ile üretilen kontrol örneklerinde, 

IHUPDQWDV\RQ�V�UHVLQFH�EHOLUOHQHQ�WLUDPLQ�PLNWDUODUÕ�oL]HOJH�����¶�GD�YHULOPLúWLU� 
 

dL]HOJH� ����� .RQWURO� YH� VWDUWHU� N�OW�U� NDWÕODUDN� �UHWLOHQ� KÕ\DU� WXUúXODUÕQGDNL� WLUDPLQ�
PLNWDUODUÕ 

 

7ø5$0ø1 
Starter 1) Kontrol 1) Gün 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Gün 

0. ND ND ND ND 0. 
1. ND ND 1,837 1,830 1. 
2. ND ND 1,829 1,937 2. 
3. 0,864 0,733 1,867 1,914 3. 
4. 0,867 0,788 1,894 1,880 4. 
6. 0,852 0,828 2,126 1,908 6. 
8. 0,815 0,803 2,235 1,922 8. 
10. 0,791 0,809 1,905 2,005 11. 
12. 0,814 0,815 1,856 1,928 16. 

   1,988 2,139 22. 
   1,831 1,899 30. 

(n=6) 
ND: Belirlenemedi 
1)�6WDUWHU�YH�NRQWURO�|UQHNOHUL�DUDVÕQGDNL�IDUNOÕOÕNODU�LVWDWLVWLNVHO�RODUDN�|QHPOLGLU��3������� 
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Starter kültür ilave�HGLOHUHN��UHWLOHQ�KÕ\DU�WXUúXODUÕQGD�WLUDPLQ�ROXúXPX�IHUPDQWDV\RQXQ�
��� J�Q�QGH� EDúODPÕú� YH� PH\YHGH� ������ �J�PJ�� VDODPXUDGD� ������ �J�P/� RODUDN�
EXOXQPXúWXU�� 0H\YHGH� HQ� \�NVHN� WLUDPLQ� PLNWDUÕ� ������ �J�PJ� LOH� ��� J�QGH�
belirlenirken, 12. günde 0,814 µg/mg olarDN� VDSWDQPÕúWÕU�� 6DODPXUDGD� LVH� HQ� \�NVHN�
WLUDPLQ�PLNWDUÕ�����J�QGH��������J�P/�RODUDN�EHOLUOHQPLúWLU��dL]HOJH������� 
 

Kontrol örneklerinde ise tiramin, fermantasyonun 1. gününden itibaren belirlenmeye 

EDúODQPÕú�ROXS��PH\YH�YH�VDODPXUDGD�� VÕUDVÕ\OD��������µg/mg ve 1,830 µg/mL olarak 

VDSWDQPÕúWÕU�� %XOXQDQ� HQ� \�NVHN� WLUDPLQ�PLNWDUÕ�PH\YHGH� ������ �J�PJ� LOH� ��� J�QGH��
VDODPXUDGD� ������ �J�P/� LOH� ���� J�QGH� J|]OHQPLúWLU�� )HUPDQWDV\RQXQ� VRQX� RODQ� ����
günde ise meyvede 1,831 µg/mg ve salamurada 1,899 µg/mL tiramin olarak 

EXOXQPXúWXU��dL]HOJH������� 
 

75$� LoLQ� \DSÕODQ� YDU\DQV� DQDOL]OHUL� VRQXQGD� J�QOHU� DUDVÕQGD� ELU� IDUN� J|]OHQPH]NHQ��
NRQWURO�YH�VWDUWHU�N�OW�U�LODYH�HGHUHN�KÕ\DU�WXUúXVX��UHWPHN�DUDVÕQGD�ELU�IDUN�ROGX÷X�YH�
EX� IDUNÕQ� LVWDWLVWLN�RODUDN�|QHPOL�ROGX÷X�EHOLUOHQPLúWLU� �3��������.RQWURO�|UQHNOHULQGH�
IHUPDQWDV\RQXQ��������YH�����J�QOHULQGH�\DSÕODQ�YDU\DQV�DQDOL]OHUL�VRQXQGD�75$�LoLQ�
PH\YH�� VDODPXUD� YH� J�QOHU� DUDVÕQGDNL� IDUNOÕOÕNODUÕQ� LVWDWLVWLN� RODUDN� |QHPOL� ROPDGÕ÷Õ�
VRQXFXQD�YDUÕOPÕúWÕU��3!������ 
 

6WDUWHU� NDWÕODQ� |UQHNOHUGH� 75$� PLNWDUÕ� LOH� WX]� NRQVDQWUDV\RQX� DUDVÕQGD� SR]LWLI� ELU�
NRUHODV\RQ� ROGX÷X� EHOLUOHQLUNHQ� �3�������� 70$%�� /$%� YH� maya VD\ÕODUÕQGDNL� YH�
WLWUDV\RQ� DVLWOL÷LQGHNL� DUWÕú� LOH� S+� GH÷HULQGHNL� D]DOPDQÕQ� LVWDWLVWLN� RODUDN� |QHPOL�
ROPDGÕ÷Õ� VRQXFXQD� YDUÕOPÕúWÕr (P>0,05). Kontrol örneklerinde ise mikrobiyolojik ve 

NLP\DVDO� GH÷HUOHUGHNL� GH÷LúLPOHULQ� 75$� ROXúXPXQD� HWNL� HWPHGL÷L� VDSWDQPÕúWÕU�
(P>0,05). 

 

Aytaç vd. (1997), fermente ürünlerde ortamdaki tuz konsantrasyonun biyojen amin 

ROXúXPXQD� |QHPOL� NDWNÕVÕ� ROGX÷XQX�� VÕYÕ� EHVL\HULQGH� \DSWÕNODUÕ� ELU� oDOÕúPD� LOH�
YXUJXODPÕúODUGÕU�� dDOÕúPDODUÕQGD� 7ULSWRQ� 6R\D� +LVWLGLQ� VÕYÕ� EHVL\HULQGH� Morganella 

morganii ve Proteus vulgaris� WDUDIÕQGDQ� KLVWDPLQ� �UHWLPL� LoLQ� JHUHNOL� RSWLPXP�
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SDUDPHWUHOHUL� DUDúWÕUPÕúODUGÕU�� %XQD� J|UH�� M. morganii’ nin histamin üretimi için 

optimum pH 5,0’ te % 4 tuz konsantrasyonunda, P. vulgaris’ in ise pH 6’ da % 1 tuz 

NRQVDQWUDV\RQXQGD�PDNVLPXP�G�]H\GH�KLVWDPLQ�ROXúWXUGX÷XQX�EHOLUOHPLúOHUGLU� 
 

<�FHO�YG��������������WX]OX�ODKDQD�WXUúXVXQGD������PJ�NJ�WLUDPLQ belirlerken, % 8 tuz 

YH�����VLWULN�DVLW�LODYH�HGLOHUHN��UHWLOHQ�ODKDQD�WXUúXVXQGD�WLUDPLQL�VDSWD\DPDPÕúODUGÕU� 
 

García-García et al.� �������� WLFDUL� RODUDN� VDWÕúD� VXQXODQ� KÕ\DU� WXUúXVX� |UQHNOHULQGHNL�
WLUDPLQ�PLNWDUÕQÕ�����PJ�NJ�RODUDN�WHVSLW�HWPLúOHUGLU� 
 

$NEDú� �������� WLFDUL� KÕ\DU� WXUúXVX� |UQHNOHULQLQ� PH\YHOHULQGH� ����-2,73 mg/kg, 

VDODPXUDODUÕQGD� ����-�����PJ�/� WLUDPLQ� EHOLUOHUNHQ�� HY� \DSÕPÕ� |UQHNOHUGH� LVH� WLUDPLQ�
PLNWDUÕQÕ�PH\YHGH�����-1,04 mg/kg ve salamurada 1,51-�����PJ�/�RODUDN�EXOPXúWXU� 
 

Denemede, fHUPDQWDV\RQ� VRQXQGD� VWDUWHUOL� |UQHNOHUGHQ� HOGH� HGLOHQ� WLUDPLQ�PLNWDUODUÕ�
meyvede 0,814µg/mg, salamurada 0,815 µg/mL’ dir. Kontrol örneklerinde ise meyvede 

������ �J�PJ�� VDODPXUDGD� ������ �J�P/� WLUDPLQ� VDSWDQPÕúWÕU�� (OGH� HGLOHQ� VRQXoODUÕQ�
Yücel vd. (2001), García-García et al.� ������� YH� $NEDú� ������¶� ÕQ� EHOLUOHGLNOHUL�
GH÷HUOHUOH�EHQ]HU�ROGX÷X�DQODúÕOPÕúWÕU� 
 

%X�oDOÕúPDGD�EHOLUOHQHQ�WLUDPLQ�PLNWDUODUÕ�����-800 mg/kg tiramin (Maijala and Eorola 

������RODQ�WRNVLN�OLPLWLQ�DOWÕQGD�EXOXQPXúWXU� 
 

4.4.1.7 Spermidin miNWDUÕ 
 

6WDUWHU� N�OW�U� LODYH� HGLOHQ� YH� GR÷DO� IHUPDQWDV\RQ� LOH� �UHWLOHQ� NRQWURO� |UQHNOHULQGH��
IHUPDQWDV\RQ�V�UHVLQFH�EHOLUOHQHQ�VSHUPLGLQ�PLNWDUODUÕ�oL]HOJH�����¶�GH�YHULOPLúWLU� 
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dL]HOJH������.RQWURO�YH�VWDUWHU�N�OW�U�NDWÕODUDN��UHWLOHQ�KÕ\DU� WXUúXODUÕQGDNi spermidin 
PLNWDUODUÕ 

 

63(50ø'ø1 
Starter Kontrol Gün 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Gün 

0. ND ND ND ND 0. 
1. ND ND 0,666 0,640 1. 
2. ND ND 0,710 0,682 2. 
3. 0,681 0,644 0,694 0,682 3. 
4. 0,676 0,693 0,701 0,691 4. 
6. 0,663 0,649 0,696 0,678 6. 
8. 0,675 0,675 0,700 0,713 8. 
10. 0,684 0,676 0,698 0,746 11. 
12. 0,686 0,715 0,706 0,760 16. 

   0,684 0,739 22. 
   0,676 0,787 30. 

(n=6) 
ND: Belirlenemedi 
 

6WDUWHU�NXOODQÕODUDN��UHWLOHQ� WXUúX�|UQHNOHULQGH�VSHUPLGLQ�� Iermantasyonun 3. gününde 

ROXúPD\D� EDúODGÕ÷Õ� YH� PH\YHGH� ������ �J�PJ� YH� VDODPXUDGD� ������ �J�P/� ROGX÷X�
EHOLUOHQPLúWLU�� (Q� \�NVHN� VSHUPLGLQ�PLNWDUODUÕ� LVH� IHUPDQWDV\RQXQ� VRQ� J�Q�� RODQ� ����
J�QGH� PH\YH� YH� VDODPXUDGD�� VÕUDVÕ\OD�� ������ �J�PJ� YH� ������ �J�P/� RODUDN� tespit 

HGLOPLúWLU��dL]HOJH������� 
 

'R÷DO� IHUPDQWDV\RQOD� �UHWLOHQ� NRQWURO� |UQHNOHULQGH� LVH� VSHUPLGLQ� ROXúXPX�
IHUPDQWDV\RQXQ� ��� J�Q�QGHQ� LWLEDUHQ� J|]OHQPLúWLU�� 0H\YHGH� ��� J�QGH� ������ �J�PJ�
spermidin belirlenirken, en yüksek miktar olan 0,710 µg/mg fermantasyonun 2. 

J�Q�QGH�EXOXQPXúWXU������J�QGH� LVH��������J�PJ�VSHUPLGLQ�VDSWDQPÕúWÕU��6DODPXUDGD�
LVH� IHUPDQWDV\RQXQ����J�Q�QGH��������J�P/�RODQ� VSHUPLGLQ�PLNWDUÕQÕQ�DUWWÕ÷Õ� YH� ����
J�QGH��������J�P/�LOH�HQ�\�NVHN�GH÷HUH�VDKLS�ROGX÷X�J|U�OPHNWHGLU��dL]HOJH������� 
 

63'�LoLQ�\DSÕODQ�YDU\DQV�DQDOL]OHUL�VRQXFXQGD��PH\YH�YH�VDODPXUD��JUXSODU�YH\D�J�QOHU�
DUDVÕQGD� LVWDWLVWLN� RODUDN� ELU� IDUN� J|U�OHPH]NHQ�� NRQWURO� RODUDN� �UHWLOHQ� KÕ\DU�
WXUúXODUÕQGD� IHUPDQWDV\RQXQ� ���� ��� YH� ���� J�QOHULQGH� \DSÕODQ� YDU\DQV� DQDOL]OHUL�
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sonunda SP'�LoLQ�PH\YH��VDODPXUD�YH�J�QOHU�DUDVÕQGDNL�IDUNOÕOÕNODU�GD�LVWDWLVWLN�RODUDN�
|QHPVL]�EXOXQPXúWXU��3!������ 
 

.RQWURO�|UQHNOHULQGHNL�YH�VWDUWHU� LODYH�HGLOHQ�|UQHNOHUGHNL�63'�PLNWDUODUÕ� LOH�70$%��
LAB, maya,� WLWUDV\RQ� DVLWOL÷L�� S+� GH÷HUOHUL� YH� WX]� NRQVDQWUDV\RQX� DUDVÕQGDNL�
GH÷LúLPOHULQ�LVWDWLVWLN�RODUDN�|QHPOL�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��3!������ 
 

Yücel vd. (2001), % 8 tuz ve % 8 tuz ile % 1 sitrik asit ilave edilerek üretilen lahana 

WXUúXODUÕQGDNL�VSHUPLGLQ�PLNWDUODUÕQÕ�VÕUDVÕ\OD������YH������PJ�NJ�RODUDN�EXOPXúODUGÕU� 
 

García-García et al.���������SL\DVDGDQ�WRSODGÕNODUÕ�KÕ\DU�WXUúXVX�|UQHNOHULQGH�VSHUPLGLQ�
YDUOÕ÷ÕQD�UDVWODPDPÕúODUGÕU� 
 

$NEDú� �������� �� DGHW� WLFDUL� KÕ\DU� WXUúXVX� |UQH÷LQLQ� PH\YHVLQGH� �-1,68 mg/kg ve 

VDODPXUDVÕQGD� �-�����PJ�/� VSHUPLGLQ� EHOLUOHPLúWLU�� (Y� \DSÕPÕ� WXUúX� |UQHNOHULQGH� LVH�
meyvede 0,97-0,92 mg/kg ve salamurada 1,44-�����PJ�/�VSHUPLGLQ�VDSWDPÕúWÕU� 
 

$UDúWÕUPDGD�� VWDUWHU� YH� NRQWURO� |UQHNOHULQLQ� PH\YH� YH� VDODPXUDODUÕQGD� IHUPDQWDV\RQ�
VRQXQGD� EHOLUOHQHQ� VSHUPLGLQ�PLNWDUODUÕ� oRN� G�ú�N�G�]H\OHUGHGir. Starterli örneklerde 

meyvede 0,686 µg/mg, salamurada 0,715 µg/mL spermidin; kontrol örneklerinde ise 

PH\YHGH� ������ �J�PJ�� VDODPXUDGD� GD� ������ �J�P/� VSHUPLGLQ� WHVSLW� HGLOPLúWLU�� (OGH�
HGLOHQ�GH÷HUOHU��<�FHO�YG��������¶�QLQ�ODKDQD�WXUúXODUÕQGDQ�VDSWDGÕ÷Õ�YH�$NEDú�������¶�
ÕQ�WLFDUL�|UQHNOHUGH�EHOLUOHGL÷L�PLNWDUODUOD�EHQ]HUOLN�J|VWHULUNHQ��EX�GH÷HUOHULQ�HY�\DSÕPÕ�
|UQHNOHUGHQ�GDKD�G�ú�N�PLNWDUODUGD�ROGX÷X�DQODúÕOPDNWDGÕU� 
 

/LWHUDW�U� YHULOHULQH� J|UH� WXUúX� |UQHNOHULQGH� VSHUPLGLQ� PLNWDUÕ� LOH� LOJLOL� KHUKDQJL� ELU�
WRNVLN�OLPLW�EXOXQPDPDNWDGÕU� 
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��������6SHUPLQ�PLNWDUÕ 
 

6WDUWHU� N�OW�U� LODYH� HGLOHQ� YH� GR÷DO� IHUPDQWDV\RQ� LOH� �UHWLOHQ� NRQWURO� |UQHNOHULQGH��
IHUPDQWDV\RQ�V�UHVLQFH�EHOLUOHQHQ�VSHUPLQ�PLNWDUODUÕ�oL]HOJH�����¶�GH�YHULOPLúWLU� 
 

Çizelge 4.12 Kontrol ve starteU� N�OW�U� NDWÕODUDN� �UHWLOHQ� KÕ\DU� WXUúXODUÕQGDNL� VSHUPLQ�
PLNWDUODUÕ 

 

63(50ø1 
Starter 1) Kontrol 1) Gün 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Gün 

0. ND ND ND ND 0. 
1. ND ND 5,713 5,590 1. 
2. ND ND 5,840 5,833 2. 
3. 0,515 0,482 5,857 5,747 3. 
4. 0,529 0,586 5,807 5,884 4. 
6. 0,522 0,589 5,763 5,926 6. 
8. 0,542 0,614 5,797 6,396 8. 
10. 0,598 0,666 6,347 6,688 11. 
12. 0,591 0,764 5,873 6,402 16. 

   5,730 6,473 22. 
   5,790 6,536 30. 

(n=6) 
ND: Belirlenemedi 
1) Starter ve�NRQWURO�|UQHNOHUL�DUDVÕQGDNL�IDUNOÕOÕNODU�LVWDWLVWLNVHO�RODUDN�|QHPOLGLU��3������� 
 

6WDUWHU�NDWNÕOÕ�WXUúX�|UQHNOHULQGH�VSHUPLQ�ROXúXPX�IHUPDQWDV\RQXQ����J�Q�QGH�EDúODPÕú�
ROXS�� PH\YH� YH� VDODPXUDGD�� VÕUDVÕ\OD�� ������ �J�PJ� YH� ������ �J�P/� RODUDN�
EHOLUOHQPLúWLU�� 0H\YHGH� EHOLUOHQHQ� HQ� \�NVHN� WULSWDPLQ� PLNWDUÕ� ������ �J�PJ� LOH� ����
J�QGH� J|]OHQLUNHQ�� ���� J�QGH� ������ �J�PJ� VSHUPLQ� RODUDN� EXOXQPXúWXU�� 6DODPXUD�
|UQHNOHULQGH� LVH� HQ� \�NVHN� VSHUPLQ� PLNWDUÕQÕQ� ���� J�QGH� ������ �J�P/� ROGX÷X�
VDSWDQPÕúWÕU��dL]HOJH������� 
 

KonWURO� |UQHNOHULQGH�� VWDUWHUOL� |UQHNOHUH� RUDQOD� IHUPDQWDV\RQXQ� ��� J�Q�QGH� EDúOD\DQ�
VSHUPLQ� ROXúXPX�� PH\YHGH� ������ �J�PJ�� VDODPXUDGD� LVH� ������ �J�P/� RODUDN�
EHOLUOHQPLúWLU�� .RQWURO� |UQHNOHULQLQ� PH\YH� YH� VDODPXUDODUÕQGD� HQ� \�NVHN� VSHUPLQ�
PLNWDUODUÕ� ���� J�QGH�� VÕUDVÕ\OD�� ������ �J�PJ� YH� ������ �J�P/� RODUDN� EXOXQPXúWXU��
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)HUPDQWDV\RQXQ� ���� J�Q�QGH� EHOLUOHQHQ� VSHUPLQ� PLNWDUODUÕ� LVH�� \LQH� VÕUDVÕ\OD�� ������
µg/mg ve 6,536 µg/mL’ dir (Çizelge 4.12). 

 

630� LoLQ� \DSÕODQ� YDU\DQV� DQDOL]OHUL� VRQXQGD� J�QOHU� DUDVÕQGD� ELU� IDUN� J|]lenmezken, 

NRQWURO�YH�VWDUWHU�N�OW�U� LODYH�HGHUHN�KÕ\DU� WXUúXVX��UHWPHN�DUDVÕQGDNL� IDUNÕQ� LVWDWLVWLN�
RODUDN�|QHPOL�ROGX÷X�EHOLUOHQPLúWLU��3��������.RQWURO�|UQHNOHULQGH�IHUPDQWDV\RQXQ�����
��� YH� ���� J�QOHULQGH� \DSÕODQ� YDU\DQV� DQDOL]OHUL� VRQXFXQGD� LVH� 630� LoLn meyve, 

VDODPXUD� YH� J�QOHU� DUDVÕQGDNL� IDUNOÕOÕNODUÕQ� LVWDWLVWLN� RODUDN� |QHPOL� ROPDGÕ÷Õ�
VDSWDQPÕúWÕU��3!������ 
 

6WDUWHU� LODYH� HGLOHUHN� �UHWLOHQ� WXUúXODUGDNL� 630� PLNWDUODUÕ� LOH� NLP\DVDO� YH�
PLNUREL\RORMLN� EXOJXODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� ELU� LOLúNL� ROPDGÕ÷Õ� DQODúÕOPÕúWÕU�
�3!������� $QFDN� NRQWURO� |UQHNOHULQGHNL� 630� EL\RMHQ� DPLQOHULQLQ� ROXúXPX\OD maya 

VD\ÕVÕ�DUDVÕQGD�SR]LWLI�ELU�NRUHODV\RQ�ROGX÷X�EHOLUOHQPLúWLU��3������� 
 

<�FHO�YG��������������WX]OX�ODKDQD�WXUúXVXQGD�VSHUPLQ�PLNWDUÕQÕ������PJ�NJ������WX]�
vH�����VLWULN�DVLW�LODYH�HGLOHUHN��UHWLOHQ�ODKDQD�WXUúXVXQGDNL�VSHUPLQ�PLNWDUÕQÕ�LVH������
PJ�NJ�RODUDN�EXOPXúODUGÕU� 
 

García-García et al.� ������� SL\DVDGDQ� WRSODQDQ� KÕ\DU� WXUúXODUÕQÕQ� EL\RMHQ� DPLQ�
LoHULNOHULQL� DUDúWÕUGÕNODUÕ� oDOÕúPDGD� RUWDODPD� VSHUPLQ� PLNWDUÕQÕ� ����� PJ�NJ� RODUDN�
EHOLUOHPLúOHUGLU� 
 

$NEDú��������� WLFDUL�KÕ\DU� WXUúXVX�|UQHNOHULQGH�PH\YHGH��-0,74 mg/kg, salamurada 0-

����� PJ�/� VSHUPLQ� EHOLUOHPLú�� HY� \DSÕPÕ� WXUúX� |UQHNOHULQGH� LVH� PH\YHGH� ����-0,56 

mg/kg, salamurada 0,46-�����PJ�/�VSHUPLQ�VDSWDPÕúWÕU� 
 

$UDúWÕUPDGD� VWDUWHU� LODYH� HGLOHUHN� �UHWLOHQ� KÕ\DU� WXUúXVX� IHUPDQWDV\RQX� VRQXQGD� HOGH�
HGLOHQ�VSHUPLQ�PLNWDUODUÕ��PH\YH�YH�VDODPXUDGD��VÕUDVÕ\OD���������J�PJ�YH��������J�P/�
RODUDN� WHVSLW� HGLOPLúWLU�� .RQWURO� |UQHNOHULQGH� LVH�� \LQH� IHUPDQWDV\RQXQ� VRQXQGD� 
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PH\YHGH��������J�PJ�� VDODPXUDGD��������J�P/� VSHUPLQ�EXOXQPXúWXU�� 6WDUWHU� NDWNÕOÕ�
KÕ\DU� WXUúXODUÕQGDQ� HOGH� HGLOHQ� VRQXoODUÕQ�� $NEDú� ������¶� ÕQ� GH÷HUOHUL� LOH� EHQ]HUOLN�
J|VWHUGL÷L��*DUFtD-García et al. ������¶�XQ�EHOLUOHGL÷L������PJ�NJ�GH÷HULQGHQ�LVH�G�ú�N�
oOGX÷X�DQODúÕOPÕúWÕU��.RQWURO�|UQHNOHULQGH�LVH�EHOLUOHQHQ�VSHUPLQ�PLNWDUODUÕQÕQ��\DSÕODQ�
EX� oDOÕúPDODUGD� HOGH� HGLOHQ� VRQXoODUGDQ�\�NVHN� ROGX÷X�� DQFDN�<�FHO� YG�� ������¶� QLQ�
ODKDQD�WXUúXVXQGD�EHOLUOHGL÷L�VSHUPLQ�PLNWDUODUÕ�LOH�EHQ]HU�ROGX÷X�J|]OHQPLúWLU� 
 

YapÕODQ�SHN�oRN�oDOÕúPDGD�� WXUúX�|UQHNOHULQGH�VSHUPLQ�PLNWDUÕ� LoLQ�VDSWDQDQ�KHUKDQJL�
ELU�WRNVLN�OLPLW�G�]H\L�EXOXQPDPDNWDGÕU� 
 

��������7RSODP�EL\RMHQ�DPLQ�PLNWDUÕ 
 

6WDUWHU�NDWNÕOÕ�KÕ\DU� WXUúXODUÕQGD�IHUPDQWDV\RQXQ����J�Q�QGHQ�LWLEDUHQ�EL\RMHQ�DPLQOHU�
tespit edilirken, kontrol örneklerinde fermantasyonun 1. gününde biyojen aminlerin 

ROXúWX÷X� J|]OHQPLúWLU� �dL]HOJH� ������� g]HOOLNOH� 8,98 log kob/mL düzeyinde L. 

plantarum� ��%� VWDUWHU� N�OW�U�� ��� WHNHUU�U�Q� RUWDODPDVÕ�� oL]HOJH� ����� LODYH� HGLOHUHN�
üretilen örneklerde, NRQWURO�|UQHNOHULQH� RUDQOD� EL\RMHQ�DPLQ�PLNWDUODUÕQÕQ�GDKD�G�ú�N�
ROGX÷X� EHOLUOHQPLúWLU�� %HQ]HU� úHNLOGH� âSLþND� et al.� ������� WDUDIÕQGDQ� K�FUHVHO�
elektrokinetik kapiler kromatografi� \|QWHPL� NXOODQÕODUDN� \DSÕODQ� ELU� oDOÕúPDGD� KHP�
GR÷DO� \ROOD� KHP� GH� L. plantarum (5.105� NRE�J� G�]H\LQGH�� NXOODQÕODUDN� �UHWLOHQ�
VDXHUNUDXWODUGD� EL\RMHQ� DPLQ� ROXúXPX� L]OHQPLúWLU�� dDOÕúPDGD� DOÕQDQ� VRQXoODUD� J|UH�
VWDUWHU� NDWNÕVÕQÕQ� SXWUHVLQ�� WLUDPLQ� YH� NDGDYHULQLQ� �UHWLP� PLNWDUÕQÕ� |QHPOL� |Oo�GH�
D]DOWWÕ÷Õ� EHOLUOHQPLúWLU�� 'L÷HU� \DQGDQ�� VWDUWHU� N�OW�U� NDWÕODQ� |UQHNOHUGH� VSHUPLGLQ�
LoHUL÷LQLQ����LOH����PJ�NJ�DUDVÕQGD�GH÷LúWL÷L��DQFDN�VSHUPLGLQ�PLNWDUÕQGD�KHUKDQJL�ELU�
D]DOPD\D� QHGHQ� ROPDGÕ÷Õ�� EXQD� NDUúÕQ� WULSWDPLQ�� VSHUPLQ� YH� KLVWDPLQ� PLNWDUODUÕQÕQ�
D]DOGÕ÷Õ�YH��KDWWD�WHúKLV�OLPLWOHULQLQ�DOWÕQD�LQGL÷L�VDSWDQPÕúWÕU� 
 

dL]HOJH� ������ úHNLO� ���� YH� úHNLO� ���¶� GD� VWDUWHU� YH� NRQWURO� |UQHNOHULQGH� IHUPDQWDV\RQ�
V�UHVLQFH�EHOLUOHQHQ�WRSODP�EL\RMHQ�DPLQ�PLNWDUODUÕQGDNL�GH÷LúLPOHU�J|U�OPHNWHGLU�  
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dL]HOJH� ����� .RQWURO� YH� VWDUWHU� N�OW�U� NDWÕODUDN� �UHWLOHQ� KÕ\DU� WXUúXODUÕQGDNL� WRSODP�
EL\RMHQ�DPLQ�PLNWDUODUÕ 

 

723/$0�%ø<2-(1�$0ø1 
Starter1) Kontrol1) Gün 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Meyve 
��J�PJ� 

Salamura 
��J�P/� 

Gün 

0. ND ND ND ND 0. 
1. ND ND 26,018 28,385 1. 
2. ND ND 32,784 37,857 2. 
3. 7,180 b 9,049 b 38,391 c 39,138 d 3. 
4. 7,736 b 12,895 a 35,784 d 43,234 c 4. 
6. 8,804 ab 13,647 a 38,435 c 45,160 c 6. 
8. 10,174 a 12,826 a 43,134 b 56,710 b 8. 
10. 10,367 a 12,289 a 54,713 a 68,773 a 11. 
12. 11,189 21,791 54,750 y 59,695 x 16. 

   58,151 y 44,911 z 22. 
   70,354 x 50,111 y 30. 

(n=6) 
ND: Belirlenemedi 
1)�$\QÕ�V�WXQGD�IDUNOÕ�KDUIOHUOH�J|VWHULOHQ�UDNDPODU�DUDVÕQGDNL�IDUN��LVWDWLVWLNVHO�RODUDN�|QHPOLGLU�
(P<0,01). 
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0H\YH 6DODPXUD
 

 
ùHNLO�����6WDUWHU�LODYH�HGLOHQ�|UQHNOHULQ�WRSODP�EL\RMHQ�DPLQ�GH÷HUOHUL 
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PH\YH VDODPXUD
 

 
ùHNLO� ���� 'R÷DO� IHUPDQWDV\RQOD� �UHWLOHQ� NRQWURO� |UQHNOHULQLQ� WRSODP� EL\RMHQ� DPLQ�

GH÷HUOHUL 
 

7RSODP�EL\RMHQ�DPLQ�PLNWDUODUÕ�EDNÕPÕQGDQ�\DSÕODQ�YDU\DQV�DQDOL]OHUL�VRQXQGD�0H\YH�
ve Salamura X Grup (starter katkÕOÕ� YH� NRQWURO��;�*�Q� LQWHUDNVL\RQX� LVWDWLVWLN�RODUDN�
|QHPOL� EXOXQPXúWXU� �3��������$\UÕFD� NRQWURO� |UQHNOHULQGH� IHUPDQWDV\RQXQ����� ��� YH�
����J�QOHULQGH�\DSÕODQ�YDU\DQV�DQDOL]OHUL�VRQXQGD� WRSODP�EL\RMHQ�DPLQ�PLNWDUODUÕ� LoLQ�
RUWDPODU�YH�J�QOHU�DUDVÕQGDNL�IDUNOÕOÕNODUÕQ�LVWDWLVWLN�RODUDN�|QHPOL�ROGX÷X�EHOLUOHQPLúWLU�
(P<0,01). 

 

6WDUWHU�LODYH�HGLOHUHN��UHWLOHQ�KÕ\DU�WXUúXVX�|UQHNOHULQGH�IHUPDQWDV\RQ�V�UHVLQFH�ROXúDQ�
WRSODP�EL\RMHQ�DPLQ�PLNWDUODUÕ� LOH�70$%�VD\ÕVÕ�YH�S+�GH÷HUOHUL�DUDVÕQGDNL�LOLúNL�����
düzeyinde önemli bulunurken; kontrol örneklerinde TMAB, LAB, maya VD\ÕODUÕ�LOH�S+�
YH�WLWUDV\RQ�DVLWOL÷L�GH÷HUOHUL�DUDVÕQGDNL�LOLúNL�����G�]H\LQGH�|QHPOL�EXOXQPXúWXU� 
 

.RQWURO� YH� VWDUWHU� NDWNÕOÕ� WXUúX� |UQHNOHUL� LoLQ� EHOLUOHQHQ� WRSODP� EL\RMHQ� DPLQ�
PLNWDUODUÕQÕQ�� WRNVLN� Oimit olan 100-200 mg/kg toplam biyojen amin (Nout 1994) 

GH÷HUOHULQGHQ�G�ú�N�ROGX÷X�EHOLUOHQPLúWLU� 
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5. SONUÇ 

 

1 Lactobacillus plantarum� VWDUWHU� N�OW�U�� NXOODQÕODUDN� JHUoHNOHúWLULOHQ� KÕ\DU� WXUúXVX�
IHUPDQWDV\RQX�����J�QGH��GR÷DO�IHUPDQWDV\RQ�\ROX\OD�JHUoHNOHúWLULOHQ�KÕ\DU�WXUúXVX�
IHUPDQWDV\RQX�LVH�����J�QGH�VRQODQGÕUÕOPÕúWÕU��)HUPDQWDV\RQ�VRQXQGD�VWDUWHU�NDWNÕOÕ�
|UQHNOHUGH�S+�������WLWUDV\RQ�DVLWOL÷L��������YH�WX]�NRQVDQWUDV\RQX��������RODUDN�
belirlenirken; starter ilave edilmeden üretilen kontrol örneklerinde ise pH 3,45, 

WLWUDV\RQ�DVLWOL÷L��������YH�WX]�NRQVDQWUDV\RQX��������RODUDN�VDSWDQPÕúWÕU��<DSÕODQ�
YDU\DQV� DQDOL]OHUL� VRQXFXQD� J|UH� LNL� JUXS� DUDVÕQGD� S+�� WLWUDV\RQ� DVLWOL÷L� YH� WX]�
GH÷HUOHUL� EDNÕPÕQGDQ� J�QOHUH� J|UH� IDUNOÕOÕ÷ÕQ� LVWDWLVWLNL� RODUDN� |QHPOL� ROGX÷X 

EXOXQPXúWXU� �3�������� 76(¶� GH� EHOLUOHQHQ� WX]� YH� WLWUDV\RQ� DVLWOL÷L� GH÷HUOHUL��
DUWDúWÕUPDGD�HOGH�HGLOHQ�GH÷HUOHUOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�KHU�LNL�JUXSWD�HOGH�HGLOHQ�WX]�
PLNWDUODUÕ� 76(¶� \H� X\JXQ� EXOXQXUNHQ�� WLWUDV\RQ� DVLWOL÷L� GH÷HUOHULQLQ� VWDUWHUOL�
örneklerde�76(¶�GH�LVWHQLOHQ�GH÷HUOHULQ�DOWÕQGD��NRQWURO�|UQHNOHULQGH�LVH�GDKD�\DNÕQ�
GH÷HUOHUGH�ROGX÷X�DQODúÕOPÕúWÕU� 

 

2 /DNWLN� DVLW� EDNWHUL� �/$%�� VD\ÕVÕ� EDNÕPÕQGDQ� YDU\DQV� DQDOL]L� WHNQL÷LQH� LOLúNLQ�
KHVDSODPDODU� VRQXQGD� *UXS� �VWDUWHU� NDWNÕOÕ� YH� NRQWURO�� ;� *�Q� LQWHUDNViyonu 

LVWDWLVWLN� RODUDN� |QHPOL� EXOXQPXúWXU� �3�������� *UXSODU� DUDVÕQGDNL� IDUNÕQ� J�QOHUH�
J|UH�GH÷LúWL÷L�� KDWWD����J�QH�NDGDU�|QHPOL�ELU� IDUN�J|]OHQLUNHQ�����J�QGHQ� LWLEDUHQ�
IDUN� J|U�OPHGL÷L� WHVSLW� HGLOPLúWLU��.RQWURO� |UQHNOHULQGH� IHUPDQWDV\RQXQ�������� YH�
30.�J�QOHUL�NDUúÕODúWÕUÕOPÕú��dL]HOJH������YH�/$%�VD\ÕVÕ�EDNÕPÕQGDQ�\DSÕODQ�YDU\DQV�
DQDOL]L� VRQXQGD� J�Q� RUWDODPDODUÕ� DUDVÕQGDNL� IDUNOÕOÕNODUÕQ� LVWDWLVWLN� RODUDN� |QHPOL�
ROGX÷X�VRQXFXQD�YDUÕOPÕúWÕU��3������� 

 

3 .RQWURO�YH�VWDUWHU�LODYH�HGLOHUHN��UHWLOHQ�WXUúXODUÕn toplam mezofilik aerobik bakteri 

�70$%��GH÷HUOHUL� RUWDODPDODUÕ� DUDVÕQGDNL� IDUNODUÕQ� KHP� JUXSODUD�� KHP�GH� J�QOHUH�
J|UH�GH÷LúWL÷L�YH�EX�IDUNODUÕQ�LVWDWLVWLN�RODUDN�|QHPOL�ROGX÷X�EHOLUOHQPLúWLU��3������� 

 

4 0D\D� VD\ÕVÕ� EDNÕPÕQGDQ� NRQWURO� |UQHNOHUL� LOH� VWDUWHU ilave edilen örneklerin 

RUWDODPDODUÕ� DUDVÕQGD� ELU� IDUN� J|]OHQPH]NHQ�� J�QOHU� DUDVÕQGD� L]OHQHQ� GH÷LúLPLQ�
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LVWDWLVWLN�RODUDN�|QHPOL�ROGX÷X�VDSWDQPÕúWÕU��3��������Küf, enterobakteri ve koliform 

VD\ÕP� VRQXoODUÕ� \DSÕODQ� �� WHNHUU�U�Q� W�P�QGH� �� ORJ� NRE�P/¶� GHQ� G�úük 

EXOXQPXúWXU� 
 

5 6WDUWHU� NDWÕODQ� |UQHNOHUGH� ��� J�QGHQ� LWLEDUHQ� EL\RMHQ� DPLQ� ROXúXPX� EDúODPÕú� YH�
PH\YHGH��������J�PJ�)($¶�QLQ��VDODPXUDGD��������J�P/�387¶�QLQ�GL÷HU�EL\RMHQ�
DPLQOHUH�RUDQOD�GDKD�\�NVHN�PLNWDUGD�ROXúWX÷X�J|]OHQPLúWLU� �dL]HOJH������dL]HOJH�
4.7���.RQWURO�|UQHNOHULQGH���� J�QGHQ�EDúOD\DUDN�EL\RMHQ�DPLQ�ROXúXPX�J|]OHQPLú�
YH�PH\YHGH���������J�PJ��VDODPXUDGD� LVH���������J�P/�)($¶�QLQ�GL÷HU�EL\RMHQ�
DPLQOHUH�J|UH�\�NVHN�PLNWDUGD�ROXúWX÷X�EHOLUOHQPLúWLU��dL]HOJH������ 

 

6 )HUPDQWDV\RQ� V�UHVLQFH� S+¶�QÕQ� D]DOPDVÕ�� VWDUWHU� NDWNÕOÕ� |UQHNOHUGH�753� YH� )($�
PLNWDUODUÕQÕ� �� ��� NRQWURO� |UQHNOHULQGH� LVH� 753�� )($� YH� 387� PLNWDUODUÕQÕ� �� ��
G�]H\LQGH� HWNLOHPLúWLU�� 7LWUDV\RQ� DVLWOL÷L� GH÷HUOHULQLQ� IHUPDQWDV\RQ� V�UHVLQFH�
DUWPDVÕ�� VDGHFH� NRQWURO� |UQHNOHULQGH� 753� YH� )($� ROXúXPXQX� HWNLOHPLú� YH� EX�
HWNLQLQ� �� �� G�]H\LQGH� |QHPOL� ROGX÷X� EHOLUOHQPLúWLU�� 7X]� NRQVDQWUDV\RQX� VDGHFH�
VWDUWHU� NDWNÕOÕ� |UQHNOHUGH� 75$� ROXúXPXQX� HWNLOHPLú� YH� EX� HWNL� �� �� G�]H\LQGH�
EXOXQPXúWXU� 

 

7 'HQHPHGH� NXOODQÕODQ� Lactobacillus plantarum� ��%¶� QLQ� EL\RMHQ� DPLQ� ROXúturma 

\HWHQH÷L� LQFHOHQPLú� YH� \DSÕODQ� DQDOL]� VRQXFXQGD� VWDUWHU� N�OW�U�Q� ROXúWXUGX÷X�
WRSODP� EL\RMHQ� DPLQ� PLNWDUÕQÕQ� ������ �J�P/� ROGX÷X� EHOLUOHQPLúWLU�� .RQWURO�
|UQHNOHULQGH� ODNWLN�DVLW�EDNWHULOHULQLQ��753�YH�+,6�ROXúXPXQX������)($�YH�387�
ROXúXPXQX� LVH�����G�]H\LQGH�HWNLOHGL÷L��VWDUWHU�NDWNÕOÕ� |UQHNOHUGH� LVH� LODYH�HGLOHQ�
VWDUWHU�N�OW�U�Q�HWNLVL\OH�EL\RMHQ�DPLQ�ROXúXPXQX�EDVNÕODGÕ÷Õ�J|U�OP�úW�U�� 

 

8 70$%� VD\ÕVÕQGDNL� DUWÕú�� VWDUWHUOL� |UQHNOHUGH� 387� YH� .$'� ROXúXPXQX� �� ��
düzeyinde etkilerken; kontrol örneklerinde TRP� YH�+,6� ROXúXPXQX������ )($� YH�
387�ROXúXPXQX�LVH�����G�]H\LQGH�HWNLOHPLúWLU� 
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9 )HUPDQWDV\RQ�V�UHVLQFH�PD\D�VD\ÕVÕQGD�PH\GDQD�JHOHQ�GH÷LúLPOHULQ�VDGHFH�NRQWURO�
|UQHNOHULQGH�753��)($�YH�387�PLNWDUODUÕQÕ������630�PLNWDUÕQÕ�LVH�����G�]H\LQGH�
HWNLOHGL÷L�EHOLUOHQPLúWLU��0D\DODUGD�GHNDUERNVLOD]�HQ]LPLQLQ�EXOXQPDPDVÕQD�NDUúÕQ�
DVLWOL÷H� NDWNÕODUÕ� QHGHQL\OH� EL\RMHQ� DPLQ� ROXúXPXQX� GROD\OÕ� RODUDN� HWNLOHGLNOHUL�
DQODúÕOPÕúWÕU� 

 

10 753�� )($�� 387� YH� +,6� LoLQ� \DSÕODQ� YDU\DQV� DQDOL]OHUL� VRQXFXQGD� 0H\YH� YH�
Salamura X Grup (starter NDWNÕOÕ�YH�NRQWURO��;�*�Q�LQWHUDNVL\RQX�LVWDWLVWLNVHO�RODUDN�
|QHPOL� EXOXQPXú� YH� EX� |QHPLQ��� �� G�]H\LQGH� ROGX÷X� EHOLUOHQPLúWLU�� .$'� LoLQ�
JUXSODU� DUDVÕQGD� ELU� IDUNOÕOÕN� J|]OHQPH]NHQ�� J�QOHUH� J|UH� RODQ� GH÷LúLPLQ� �� ��
düzeyinde; TRA ve SPM için ise gruplar arasÕQGDNL� IDUNÕQ�����G�]H\LQGH�|QHPOL�
ROGX÷X�VDSWDQPÕúWÕU��63'�ROXúXPXQD�PH\YH��VDODPXUD��JUXS��J�Q�YH\D�NLP\DVDO�YH�
PLNUREL\RORMLN�EXOJXODUÕQ�KHUKDQJL�ELU�HWNLVLQLQ�ROPDGÕ÷Õ�EHOLUOHQPLúWLU� 

 

11 .RQWURO� |UQHNOHULQGH� ���� ��� YH� ���� J�QOHUGH� \DSÕODQ� YDU\DQV� DQDOL]Oerine göre; 

Meyve ve Salamura X Gün interaksiyonu TRP’ de % 5, FEA, PUT ve HIS ise % 1 

düzeyinde önemli bulunurken, KAD, TRA, SPD ve SPM için meyve, salamura ve 

J�QOHUH�J|UH�RODQ�GH÷LúLPLQ�|QHPOL�ROPDGÕ÷Õ�EHOLUOHQPLúWLU� 
 

12 7RSODP� EL\RMHQ� DPLQ� PLNWDUODUÕ� EDNÕPÕQGDQ� \DSÕODQ� YDU\DQV� DQDOL]OHUL� VRQXQGD�
0H\YH�YH�6DODPXUD�;�*UXS��VWDUWHU�NDWNÕOÕ�YH�NRQWURO��;�*�Q�LQWHUDNVL\RQXQXQ�YH�
NRQWURO� |UQHNOHULQGH� IHUPDQWDV\RQXQ� ���� ��� YH� ���� J�QOHULQGH� \DSÕODQ� YDU\DQV�
DQDOL]OHULQH�J|UH�WRSODP�EL\RMHQ�DPLQ�PLNWDUODUÕ�LoLQ�RUWDPODU�YH�J�QOHU�DUDVÕQGDNL�
IDUNOÕOÕNODUÕQ�LVWDWLVWLN�RODUDN�|QHPOL�ROGX÷X�EHOLUOHQPLúWLU��3������� 

 

13 6WDUWHU� LODYH� HGLOHUHN� �UHWLOHQ� KÕ\DU� WXUúXVX� |UQHNOHULQGH� IHUPDQWDV\RQ� V�UHVLQFH�
ROXúDQ�WRSODP�EL\RMHQ�DPLQ�PLNWDUODUÕ�LOH�70$%�VD\ÕVÕ�YH�S+�GH÷HUOHUL�DUDVÕQGDNL�
LOLúNL�����G�]H\LQGH�|QHPOL�EXOXQXUNHQ��NRQWURO�|UQHNOHULQGH�70$%��/$%��maya 

VD\ÕODUÕ�LOH�S+�YH�WLWUDV\RQ�DVLWOL÷L�GH÷HUOHUL�DUDVÕQGDNL�LOLúNL�����G�]H\LQGH�|QHPOL�
EXOXQPXúWXU� 
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%X� DUDúWÕUPDGDQ� HOGH� HGLOHQ� VRQXoODUD� J|UH� VWDUWHU� NDWÕODQ� |UQHNOHUGH� en yüksek 

PLNWDUGD�EXOXQDQ�EL\RMHQ�DPLQOHU�� VÕUDVÕ\OD��387��)($�YH�753��NRQWURO�|UQHNOHULQGH�
LVH�� VÕUDVÕ\OD��)($��387�YH�753¶�GLU��'L÷HU� \DQGDQ�630�YH�+,6�G�]H\OHULQLQ��GR÷DO�
IHUPDQWDV\RQOD��UHWLOHQ�NRQWURO�|UQHNOHULQGH�VWDUWHU�NDWÕODUDN��UHWLOHQ�KÕ\DU� WXUúXODUÕQD�
RUDQOD� GDKD� \�NVHN�PLNWDUODUGD� ROGX÷X� EHOLUOHQPLúWLU� �dL]HOJH� ���� YH� dL]HOJH� ����� ���
Toksik limitler (30 mg/kg FEA, 396 mg/kg PUT, 50-100 mg/kg HIS, 100-800 mg/kg 

TRA ve 100-����PJ�NJ�WRSODP�EL\RMHQ�DPLQ��DoÕVÕQGDQ�NRQWURO�YH�VWDUWHU�NDWNÕOÕ�WXUúX 

|UQHNOHULQLQ� PH\YHOHULQGH� YH� VDODPXUDODUÕQGD� EHOLUOHQHQ�� NRQWURO� |UQHNOHULQGHNL�
IHQLOHWLODPLQ� PLNWDUODUÕ� KDULo�� IHQLOHWLODPLQ�� SXWUHVLQ�� KLVWDPLQ�� WLUDPLQ� YH� WRSODP�
EL\RMHQ� DPLQ�PLNWDUODUÕQÕQ� WRNVLN� OLPLWOHULQ� DOWÕQGD� ROGX÷X� DQODúÕOPÕúWÕU� �dL]HOJH� �����
Çi]HOJH������dL]HOJH������dL]HOJH������YH�dL]HOJH��������%XQD�J|UH�WXUúX�IHUPDQWDV\RQX�
LOH� LOJLOL� \DSÕODFDN� oDOÕúPDODUGD� EL\RMHQ� DPLQ� RODUDN� |]HOOLNOH� 387�� )($� YH� 753�
düzeylerinin belirlenmesi önerilebilir. 

 

%LOLQGL÷L�JLEL�EL\RMHQ�DPLQ�ROXúXPXQGD�KDPPDGGH��KLM\HQ��VÕFDNOÕN���UHWLP�NRúXOODUÕ�YH�
starter kültür seçimi gibi pek çok faktör etkilidir. Literatür verilerine göre L. plantarum 

��%�VXúX� LOH�\DSÕODQ�KÕ\DU� WXUúXVX�GHQHPHOHUL�GLNNDWH�DOÕQGÕ÷ÕQGD�KHU�QH�NDGDU�S+�YH�
WLWUDV\RQ� DVLWOL÷L� JLEL� NLP\DVDO� |]HOOLNOHU� DoÕVÕQGDQ� IHUPDQWDV\RQD� ROXPOX� NDWNÕGD�
EXOXQGX÷X� �8OX� ������ YH� 76(¶� GH� YHULOHQ� GH÷HUOHUH� X\JXQ� VRQ� �U�Q� HOGHVL� VD÷ODGÕ÷Õ 
LIDGH� HGLOPHNOH� EHUDEHU�� EL]LP� GHQHPHPL]GH� D\QÕ� VXúXQ� EX� DUDúWÕUPDODUGD� VDSWDQDQ�
GH÷HUOHUH� XODúDPDGÕ÷Õ� J|U�OPHNWHGLU�� %XQD� NDUúÕQ� DUDúWÕUPDPÕ]GD� L. plantarum 11B 

VXúXQXQ�EL\RMHQ�DPLQ��UHWPH�\HWHQH÷L�DoÕVÕQGDQ�QHJDWLI�|]HOOLN�WDúÕGÕ÷Õ�YH�EL\RMHQ�DPLQ�
ROXúXPXQX� EDVNÕODGÕ÷Õ� VDSWDQPÕú� ROXS�� KÕ\DU� WXUúXVX� �UHWLPLQGH� VWDUWHU� N�OW�U� RODUDN�
NXOODQÕOPDVÕQÕQ�\DUDUOÕ�RODFD÷Õ�G�ú�Q�OPHNWHGLU� 
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