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6HGD�<DOoÕQ 

ÖZ 

7DKÕO� �U�QOHUL�� ED]Õ� NLúLOHUGH� oHúLWOL� KDVWDOÕNODUD� QHGHQ� RODELOPHNWHGLU�� d|O\DN�
KDVWDOÕ÷Õ� GD� EXQODUGDQ� ELUL� ROXS� JOXWHQH� NDUúÕ� KDVVDVL\HW� \�]�QGHQ� ROXúDQ� ELU�
ED÷ÕUVDN�HPLOLP�G�]HQVL]OL÷LGLU��d|O\DN�KDVWDODUÕQÕQ�EX÷GD\��oDYGDU��DUSD�� WULWLNDOH�
YH� \XODIWDQ� NDoÕQPDODUÕ� JHUHNPHNWHGLU�� 0ÕVÕU�� SLULQo�� PLOOHW�� VRUJXP� JLEL� GL÷HU�
WDKÕOODU��DPDUDQW�YH�TXLQRD�JLEL�WDKÕO�EHQ]HUOHUL�J�YHQLOLU�KDPPDGGHOHU�DUDVÕQGDGÕU��
*OXWHQVL]� ELU� GL\HW� o|O\DN� KDVWDOÕ÷ÕQÕQ� WHGDYLVLQGH� HWNLQ� URO� R\QDPDNWDGÕU�� $QFDN�
EX� NH]� GH� EX� WLS� JÕGDODUGD� JHUHNOL� D÷� \DSÕQÕQ� ROXúPDVÕQÕ� VD÷OD\DQ� JOXWHQ�
IUDNVL\RQXQXQ� \HULQH� IRUP�ODV\RQD� JLUHFHN� KDPPDGGHOHULQ� DUDQPDVÕ� J�QGHPH�
gelmektedir. Bu tür problemlerin çözümünde hammaddeye uygulanacak 

jelDWLQL]DV\RQ� JLEL� oHúLWOL� LúOHPOHU�� SURWHLQOHULQ� HQ]LPOHUOH�PRGLILNDV\RQX� YH� oHúLWOL�
JDPODUÕQ�LODYHVL�JLEL�\|QWHPOHU�NXOODQÕODELOPHNWHGLU�� 

*OXWHQVL]� HULúWH� UDI� |PU�Q�Q� X]XQ� ROPDVÕ� YH� NRQWUROO�� úHNLOGH� �UHWLPLQ� \DSÕOGÕ÷Õ�
PHUNH]GHQ� GL÷HU� E|OJHOHUH� XODúWÕUÕODELOPH� RODQD÷Õ� LOH� o|O\DN� KDVWDODUÕ� LoLQ� L\L� ELU�
VHoHQHN�ROXúWXUPDNWDGÕU��%X�oDOÕúPDGD�SLULQo�YH\D�PÕVÕU�XQXQGDQ�JOXWHQVL]�HULúWH�
�UHWLPL�DUDúWÕUÕOPÕúWÕU��3LULQo�YH�PÕVÕU�XQXQXQ�KDPXU�ROXúWXUPD�|]HOOL÷LQL�JHOLúWLUPHN�
LoLQ�SLULQo�XQX�����������������RUDQÕQGD�MHODWLQL]H�HGLOPLú�YH�PÕVÕU�XQX�������������
RUDQÕQGD� MHODWLQL]H� HGLOPLúWLU�� )DUNOÕ� RUDQODUGD� MHODWLQL]H� HGLOPLú� SLULQo� YH\D� PÕVÕU�
XQX� LoHUHQ� HULúWH� |UQHNOHUL� SLúPH� |]HOOLNOHUL� �SLúPH� V�UHVL�� SLúPH� ND\EÕ�� WRSODP�
RUJDQLN�PDGGH��VX�DEVRUSVL\RQX��KDFLP�DUWÕúÕ), duyusal özellikler (yüzey özellikleri, 

oL÷QHPH� |]HOOLNOHUL�� oL÷QHPH� VRQUDVÕ� D÷Õ]GDNL� KLV� |]HOOLNOHUL� YH� WDW��� WHNVW�U�
DQDOL]|U�� LOH� EHOLUOHQHQ� PDNVLPXP� NXYYHW� YH� UHQN� GH÷HUOHUL� DoÕVÕQGDQ�
GH÷HUOHQGLULOPLúWLU������RUDQÕQGD� MHODWLQL]H�HGLOPLú�SLULQo� XQX�YH\D�����RUDQÕQGD�
MHODWLQL]H� HGLOPLú� PÕVÕU� XQX� LoHUHQ� HULúWH� |UQHNOHULQLQ� GL÷HU� HULúWH� |UQHNOHULQH�
NÕ\DVOD� GDKD� L\L� SLúPH� |]HOOLNOHULQH� YH� GX\XVDO� |]HOOLNOHUH� VDKLS� ROGX÷X�
J|]OHQPLúWLU�� 

(Q�L\L�NDOLWH�|]HOOLNOHULQH�VDKLS�SLULQo�YH\D�PÕVÕU�HULúWH�|UQH÷L�IRUP�lasyonuna gam 

�NHoLER\QX]X� JDPÕ� YH\D� NVDQWDQ� JDP������ YH\D� WUDQVJOXWDPLQD]� HQ]LPL� �������
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�HQ]LP� LOH� LQN�EDV\RQ�V�UHVL���YH\D���VDDW��YH\D�KHU� LNLVL�ELUGHQ� LODYH�HGLOPLú�YH�
HULúWH� |UQHNOHUL� SLúPH� |]HOOLNOHUL�� UHQN�� GX\XVDO� |]HOOLNOHU� YH� WHNVW�U� |]HOOL÷L�
DoÕVÕQGDQ� GH÷HUOHQGLULOPLúWLU�� 3LULQo� YH� PÕVÕU� HULúWHOHULQLQ� SLúPH� YH� GX\XVDO�
|]HOOLNOHUL�GH÷HUOHQGLULOGL÷LQGH�NVDQWDQ�JDP� LoHUHQ�HULúWH�|UQHNOHULQLQ�NHoLER\QX]X�
JDPÕ�LoHUHQOHUH�NÕ\DVOD�GDKD�L\L�ROGX÷X�EHOLUOHQPLúWLU��7UDQVJOXWDPLQD]��7*��LODYHVL�
GH� HULúWH� NDOLWHVLQGH� SLúPH� YH� GX\XVDO� |]HOOLNOHU� DoÕVÕQGDQ� L\LOHúPH� VD÷ODPÕúWÕU��
*DP�LODYHVLQLQ�SLULQo�HULúWHOHULQLQ�WHNVW�U�DQDOL]L�VRQXFXQD�HWNLVL�LVWDWLVWLNVHO�RODUDN�
|QHPOL� EXOXQPXú� YH� NHoLER\QX]X� JDPÕ� LODYH� HGLOPLú� HULúWH� |UQHNOHUL� HQ� \�NVHN�
PDNVLPXP�NXYYHW�GH÷HULQL�YHUPLúWLU�� �7*�QLQ�SLULQo�HULúWH�|UQHNOHULQLQ�PDNVLPXP�
NXYYHW� GH÷HUOHUL� �]HULQH� HWNLVL� LVWDWLVWLNVHO� RODUDN� |QHPVL]GLU�� 3LULQo� HULúWHOHULQLQ�
WHNVW�U� DQDOL]� VRQXoODUÕQÕQ� DNVLQH�� WUDQVJOXWDPLQD]� PÕVÕU� HULúWHOHULQLQ� PDNVLPXP�
NXYYHW�GH÷HUOHULQGH�DUWÕúD�VHEHS�ROXUNHQ�JDPÕQ�|QHPOL�ELU�HWNLVL�ROPDPÕúWÕU��3LULQo�
HULúWHOHULQLQ�SLúPH�ND\EÕ�YH�720�GH÷HUOHUL�PÕVÕU�HULúWHOHULQLQNLQGHQ�ROGXNoD�G�ú�N�
EXOXQPXú�� VX� DEVRUSVL\RQX� YH� KDFLP� DUWÕúÕ� GH÷HUOHULQLQ� LVH� EHQ]HU� ROGX÷X�
J|]OHQPLúWLU�� 3LULQo� HULúWHOHULQH� NÕ\DVOD�� PÕVÕU� HULúWH� |UQHNOHUL� LoLQ� GDKD� \�NVHN�
GX\XVDO�SXDQODU�YH�GDKD�G�ú�N�PDNVLPXP�NXYYHW�GH÷HUOHUL�HOGH�HGLOPLúWLU�� 

 

Anahtar Kelimeler: ç|O\DN� KDVWDOÕ÷Õ�� *OXWHQVL]� HULúWH�� SLULQo�� PÕVÕU�� JDP��
transglutaminaz, kalite 

'DQÕúPDQ��g÷U��*|U��'U��$U]X�%DúPDQ��+DFHWWHSH�hQLYHUVLWHVL��*ÕGD�0�KHQGLVOL÷L�
Bölümü 
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A STUDY ON PRODUCTION OF GLUTEN FREE NOODLES 

6HGD�<DOoÕQ 

ABSTRACT 

Cereal products may cause various diseases in some people. Celiac disease is 

one of these which cause intestinal mucosal damage due to the sensitivity to 

gluten. Patients with celiac disease must avoid wheat, rye, barley, triticale and oat. 

Other cereals (including corn, rice, millet, sorghum) and pseudo-cereals 

(amaranth, quinoa) are safe. A diet without gluten plays an important role in the 

treatment of celiac disease. But this brings other issues during processing such as 

investigation for raw materials that can replace the gluten fraction which provides 

the essential network in cereal products. Various treatments on raw materials such 

as gelatinization, modification of proteins by enzymes and addition of various 

gums can be used to solve these kind of problems.  

Gluten-free noodle is a good choice for celiac patients with a long shelf-life and 

ease of transportation from a controlled processing center. In this study, gluten-

free noodle production from rice or corn flour was investigated. In order to improve 

the dough forming ability of rice and corn flour, the rice flour or corn flour was 

gelatinized at the levels of 15%, 20%, 25%, 30% and 40%, 60%, 80%, 

respectively. The noodle samples including rice or corn flour gelatinized at various 

levels were evaluated in terms of cooking properties (cooking time, cooking loss, 

total organic matter, water absorption, swelling volume), sensory properties 

(surface properties, chewing properties, mouthfeel after chewing and taste), 

maximum force determined by texture analyzer and color values. Noodle samples 

including rice flour gelatinized at a level of 25% or corn flour gelatinized at a level 

of 80% were found to have better cooking properties and sensory properties as 

compared to other noodle samples.  

Gum (xanthan gum or locustbean gum, 3%) or transglutaminase enzyme (0.5%) 

(incubation time with enzyme is 1hr or 2 hr) or both of them were added to the 

formulation of the rice or corn noodle samples having best quality characteristics 

and the noodle samples were evaluated in terms of cooking properties, color, 

sensory properties and texture property. When the cooking and sensory properties 



 iv 

of the noodle samples were evaluated, it was found that the noodles samples 

including xanthan gum were better as compared to the ones including locustbean 

gum. Transglutaminase (TG) addition also caused an improvement in noodle 

quality in terms of cooking and sensory properties. The effect of gum addition on 

texture analysis result was found to be significant for rice noodles and the noodle 

samples including locustbean gum had the highest maximum force value.  The 

effect of TG on maximum force values of rice noodle samples were insignificant.  

In contrary to the texture analysis results for rice noodle samples, 

transglutaminase caused an increase in maximum force values of the corn noodle 

samples while the gum did not cause a significant effect on maximum force 

values. The cooking loss and TOM values of rice noodles were found to be lower 

than those of corn noodles while the water absorption and swelling volume values 

were similar. As compared to rice noodles, higher sensory scores and lower 

maximum force values were obtained for corn noodle samples.  

 

Key Words: celiac disease, Gluten-free noodle, rice, corn, gum, transglutaminase, 

quality 

$GYLVRU�� g÷U�� *|U�� 'U�� $U]X� %DúPDQ�� +DFHWWHSH� 8QLYHUVLW\�� )RRG� (QJLQHHULQJ�
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7(ù(..h5 

%X�oDOÕúPDQÕQ�EHOLUOHPHVL��SODQODQPDVÕ� YH�\�U�W�OPHVLQGH�EDQD�\RO�J|VWHUHQ�� LOJL�
YH�\DUGÕPODUÕQÕ�HVLUJHPH\HQ�GH÷HUOL�KRFDP�VD\ÕQ�g÷U��*|U��'U��$U]X�%DúPDQ¶D� 

dDOÕúPDP� VÕUDVÕQGD� EHQL� \|QOHQGLUHQ�� KDPPDGGHOHULPLQ� WHPLQLQL� VD÷OD\DQ� YH�
ELOJLOHULQL�HVLUJHPH\HQ�GH÷HUOL�KRFDP�VD\ÕQ�3URI��'U��+DPLW�Köksel’e , 

dDOÕúPD\Õ� SURMH� RODUDN� GHVWHNOH\HQ� $I\RQ� .RFDWHSH� hQLYHUVLWHVL� $UDúWÕUPD�
Fonuna, 

3URMH� \�U�W�F�O�÷�Q�� \DSDQ� $I\RQ� .RFDWHSH� hQLYHUVLWHVL� 0�KHQGLVOLN� )DN�OWHVL�
'HNDQÕ�VD\ÕQ�3URI��'U��$EGXOODK�dD÷ODU¶D� 

'X\XVDO�GH÷HUOHQGLUPH\L�\DSDQ�DUNDGDúODUÕPD� 

5HQN� YH� WHNVW�U� DQDOL]OHULQL� \DSDUNHQ� \DUGÕPODUÕQGDQ� GROD\Õ�8]PDQ�<HOGD�=HQFLU�
ve Uzman Selin Heybeli’ ye,  

7H]� VRQXoODUÕQÕQ� LVWDWLVWLNVHO� RODUDN� GH÷HUOHQGLULOPHVLQGH� EDQD� \RO� J|VWHUHQ� 'Ro��
'U��7�OD\�6DUDoEDúÕ�YH�g÷U��*|U��'U��6HUSLO�$NWDú¶D�� 

dDOÕúPD�DUNDGDúODUÕPD�YH�7�OLQ�g]GHUHQ¶H�� 

%DQD� oDOÕúPDP� VÕUDVÕQGD� GHVWH÷LQL� HVLUJHPH\HQ� VHYJLOL� DLOHPH� oRN� WHúHNN�U�
ederim. 
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7DKÕO� �U�QOHUL�� ED]Õ� NLúLOHUGH� oHúLWOL� KDVWDOÕNODUD� QHGHQ� RODELOPHNWHGLU�� d|O\DN�
KDVWDOÕ÷Õ� GD� EXQODUGDQ� ELUL� ROXS� JOXWHQH� NDUúÕ� KDVVDVL\HW� \�]�QGHQ� ROXúDQ� ELU�
ED÷ÕUVDN� HPLOLP� G�]HQVL]OL÷LGLU�� d|O\DN� KDVWDOÕ÷ÕQD� VDKLS� ELUH\OHUGH� GHPLU�� IROLN�
asit, kalsiyum, mineral ve B12� YLWDPLQL� HNVLNOL÷L� J|U�OPHNWH� YH� NHPLN� \R÷XQOX÷X�
D]DOPDNWDGÕU� �/RUHQ]� DQG� /HH�� ������ *UHHQ� DQG� -DEUL�� ������ *DOODJKHU� HW� DO���
������%XWWHUZRUWK�HW�DO���������+DPHU���������d|O\DN�KDVWDODUÕQÕQ�JOXWHQ�YH�JOXWHQ�
benzeri proteinleri ioHUHQ� WDKÕOODUÕ� �EX÷GD\�� oDYGDU�� DUSD�� WULWLNDOH� YH� \XODI��
W�NHWPHNWHQ� NDoÕQPDODUÕ� JHUHNPHNWHGLU� �/DL�� ������� d|O\DN� KDVWDOÕ÷ÕQÕQ� WHGDYLVL�
DQFDN�KD\DW�ER\X�JOXWHQVL]�ELU�GL\HWH�GHYDP�HWPHNOH�P�PN�Q�ROPDNWDGÕU��%XQXQ�
için de gluten proteininin diyetten tümü\OH�X]DNODúWÕUÕOPDVÕ�JHUHNPHNWHGLU��.RQLQJ��
2003, Lee and Newman, 2003; Butterworth et al., 2004; Hamer, 2005).  

6RQ� \ÕOODUGD� �ONHPL]GH� JÕGD� �UHWLFLOHUL� o|O\DN� KDVWDODUÕQÕQ� EHVOHQPH�
JHUHNVLQLPOHULQL� � NDUúÕOD\DELOPHN� LoLQ� JOXWHQ� LoHUPH\HQ�JÕGDODUÕQ� �HNPHN��bisküvi) 

�UHWLPLQH� \|QHOPLúOHUGLU�� *OXWHQ� LoHUPH\HQ� SLULQo� XQX� YH�YH\D� PÕVÕU� XQX� JÕGD�
IRUP�ODV\RQODUÕQGD� EX� DPDoOD� NXOODQÕOPDNWDGÕU�� $QFDN� EX� XQODUGDQ� \DSÕODQ�
�U�QOHUGH� YLVNRHODVWLN� ELU� KDPXU� HOGH� HGLOHPHPHNWH� YH� KDPXU� GD÷ÕOPDNWDGÕU�� %X�
QHGHQOH� EX� WLS� JÕGDODUGD� JHUHNOL� D÷� \DSÕQÕQ� ROXúPDVÕQÕ� VD÷OD\DQ� JOXWHQ�
fraksiyonunun yerine formülasyona girebilecek hammaddeler gerekmektedir. 

$\UÕFD� G�]J�Q� KDPXU� \DSÕVÕQÕ� VD÷ODPDN� LoLQ� XQD� ÕVÕO� LúOHP� JLEL� ELU� WDNÕP� |Q�
LúOHPOHU�GH�X\JXODQDELOPHNWHGLU�� 

 (ULúWH� \DSÕPÕQGD� KDPPDGGH�RODUDN� SLULQo� XQX� NXOODQÕOGÕ÷ÕQGD�� ELU�PLNWDU� QLúDVWD�
MHODWLQL]DV\RQXQD� LKWL\Do� GX\XOPDNWDGÕU�� d�QN�� SLULQo� XQXQGDQ� E�W�QO�N� J|VWHUHQ�
�NRKHVLI��KRPRMHQ�ELU�KDPXU�HOGH�HGLOHPH]��(ULúWH��UHWLPL�VÕUDVÕQGD� MHODWLQL]DV\RQ�
XQ� LOH� VÕFDN�VX�NDUÕúÕPÕQÕQ�ND\QDU�VX�EDQ\RVXQGD�EHNOHWLOPHVL\OH�VD÷ODQPDNWDGÕU�
(Lai, 2001).  

0DNDUQD�\DSÕPÕQGD�PÕVÕU�XQX�NXOODQÕOGÕ÷ÕQGD�D\QÕ�SLULQo�XQXQGD�ROGX÷X�JLEL�L\L�ELU�
KDPXU� HOGHVL� LoLQ� ÕVÕO� LúOHP� JHUHNPHNWHGLU�� ,VÕO� LúOHP� |QFHOLNOH� PÕVÕU� XQXQD�
uygulanarak jelatinizasyon gerçekleúWLULOPHNWHGLU�� 'DKD� VRQUD� HNVWU�GHUGHQ� úHNLO�
YHULOHUHN�oÕNDUÕODQ�PDNDUQDODUD�GD�EXKDU�X\JXODQDUDN�LNLQFL�ELU�ÕVÕO�LúOHP�LOH�\DSÕQÕQ�
GDKD�VÕNÕ�ROPDVÕ�VD÷ODQPDNWDGÕU��0HVWUHV�HW�DO��������������� 
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(ULúWHGH� VÕNÕ� \DSÕ� HOGHVL�� \DSÕúNDQOÕ÷ÕQ� D]DOPDVÕ� YH� QLúDVWDQÕQ� \DSÕGD� GDKD� L\L�
WXWXOPDVÕQÕ� VD÷ODPDN� LoLQ� HULúWH\H� JDP� JLEL� VWDELOL]|UOHU� YH�YH\D� HP�OVLIL\H� HGLFL�
ajanlar da eklenebilmektedir ( Lai, 2001).  

7UDQVJOXWDPLQD]� HQ]LPL�� -DSRQ\D¶GD� PDNDUQD� YH� HULúWH� \DSÕPÕQGD� WHNVW�U��
L\LOHúWLUPHN� DPDFÕ\OD� \D\JÕQ� ELU� úHNLOGH� NXOODQÕOPDNWDGÕU�� dLQ� HULúWHOHULQGH� GH�
WUDQVJOXWDPLQD]� LODYHVL� LOH� VHUWOLN� GH÷HUL� DUWPDNWDGÕU�� 7UDQVJOXWDPLQD]� HQ]LPL��
OL]LQGHNL� DPLQR� JUXEX\OD� JOXWDPLQGHNL� NDUERNVLDPLG� JUXEX� DUDVÕQGD� oDSUD]� ED÷�
ROXúWXUPDNWDGÕU�� %X� oDSUD]� ED÷ODU� ÕVÕ\D� GD\DQÕNOÕ� ROXS� HULúWHOHULQ� VHUWOLN� YH�
HODVWLNL\HW� |]HOOLNOHUL� SLúLUPHGHQ� VRQUD� X]XQ� V�UH� NDOÕFÕ� ROPDNWDGÕU��
7UDQVJOXWDPLQD]�LOH�KDPXUXQ�\DSÕVÕ�NXYYHWOHQGLULOGL÷L�LoLQ�QLúDVWD�SURWHLQ�D÷�\DSÕVÕ�
LoHULVLQGH� GDKD� L\L� WXWXOPDNWDGÕU�� 6X\D� JHoHQ� NDWÕ� PDGGH� PLNWDUÕ� GD�
transglutamiQD]� LODYHVL� LOH� D]DOPDNWDGÕU�� 6X\D� JHoHQ� QLúDVWD� PLNWDUÕQÕQ�
D]DOPDVÕQGDQ� GROD\Õ� PDNDUQD� YH� HULúWHOHULQ� \�]H\L� GDKD� D]� \DSÕúNDQGÕU� YH�
N�PHOHúPH�GH�D]DOPÕúWÕU��.XUDLVKL�HW�DO���������� 

%X� oDOÕúPDGD� o|O\DN� KDVWDOÕ÷ÕQD� VDKLS� ELUH\OHU� LoLQ� HULúWH� �UHWLPLQGH� JOXten 

LoHUPH\HQ� WDKÕO� XQODUÕ� �SLULQo� XQX� YH� PÕVÕU� XQX�� NXOODQÕOPÕúWÕU�� )DNDW� EX� W�U�
�U�QOHUGH� ED]Õ� VRUXQODU� RUWD\D� oÕNPDNWDGÕU�� %X� VRUXQODUÕQ� o|]�P�� LoLQ� SLULQo� YH�
PÕVÕU�XQXQD�ELU� WDNÕP�|Q� LúOHPOHU��ÕVÕO� LúOHP�LOH�QLúDVWD� MHODWLQL]DV\RQX��X\JXODQÕS��
gam (keçLER\QX]X� JDPÕ� YH\D� NVDQWDQ� JDP�� YH�YH\D� WUDQVJOXWDPLQD]� HQ]LPL�
LODYHVL� \DSÕOPÕúWÕU��7UDQVJOXWDPLQD]�HQ]LPL� LODYH�HGLOHQ�HULúWHOHUGH� IDUNOÕ�V�UHOHUGH�
��� VDDW� YH� �� VDDW�� LQN�EDV\RQ� JHUoHNOHúWLULOPLúWLU��dDOÕúPDQÕQ� EDúÕQGD�SLULQo� XQX�
������ ���� ���� ��� RUDQODUÕQGD��� PÕVÕU� XQX� ������ ���� ��� RUDQODUÕQGD�� MHODWLQL]H�
HGLOPLú�YH�HULúWHOHU��UHWLOPLúWLU��3LULQo�YH�PÕVÕU�HULúWHOHUL�DQDOL]�HGLOHUHN�KHU�LNLVL�LoLQ�
GH� HQ� L\L� MHODWLQL]DV\RQ� RUDQÕ� EHOLUOHQPLúWLU�� (ULúWHOHUL� GH÷HUOHQGLUPHN� DPDFÕ\OD�
SLúPH� DQDOL]OHUL� �SLúPH� V�UHVL�� SLúPH� ND\EÕ�� KDFLP� DUWÕúÕ�� VX� DEVRUSVL\RQX� YH�
WRSODP� RUJDQLN� PDGGH� PLNWDUÕ��� UHQN� DQDOL]L�� WHNVW�U� DQDOL]L� YH� GX\XVDO� DQDOL]�
JHUoHNOHúWLULOPLúWLU�� 'DKD� VRQUD� HQ� L\L� MHODWLQL]DV\RQ� RUDQÕQD� VDKLS� HULúWH�
formülasyonuna gam ve/veya transglutaminaz enzimi iODYH� HGLOHUHN� HULúWH�
�UHWLOPLúWLU�� *DP� YH� 7*� LODYHVLQLQ� HULúWHQLQ� SLúPH� |]HOOLNOHUL�� UHQN� |]HOOLNOHUL��
GX\XVDO�|]HOOLNOHUL�YH�WHNVW�U�|]HOOLNOHUL��]HULQH�HWNLVL�LQFHOHQPLúWLU�� 
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���*(1(/�%ø/*ø/(5�9(�/ø7(5$7h5�g=(7ø 

�����d|O\DN�+DVWDOÕ÷Õ 

Protein ve enerji kD\QD÷Õ� RODUDN�EHVOHQPHPL]GH�E�\�N�ELU� \HUL� RODQ� WDKÕO� �U�QOHUL�
ED]Õ�NLúLOHUGH�KDVWDOÕNODUD�QHGHQ�RODELOPHNWHGLU��%XQODUGDQ�ELUL�o|O\DN�KDVWDOÕ÷ÕGÕU��
d|O\DN� KDVWDOÕ÷Õ�� JOXWHQH� NDUúÕ� KDVVDVL\HW� \�]�QGHQ� ROXúDQ� ELU� ED÷ÕUVDN� HPLOLP�
G�]HQVL]OL÷LGLU� �/RUHQ]� DQG� Lee, 1977; Lee and Newman, 2003; Mills and 

%UHLWHQHGHU�� ������� d|O\DN� KDVWDODUÕ�� WDKÕOODUGD� EXOXQDQ� JOXWHQ� YH� JOXWHQ� EHQ]HUL�
SURWHLQOHUL� WROHUH� HGHPHPHNWHGLU�� d|O\DN� KDVWDOÕ÷ÕQD� EX� SURWHLQGH� EXOXQDQ� |]HO�
aminoasit dizilimleri içeren peptid zincirleri neden� ROPDNWDGÕU��%X�SHSWLG� ]LQFLUOHUL��
EX÷GD\GD�JOLDGLQ��oDYGDUGD�VHFDOLQ�YH�DUSDGD�KRUGHLQGH�EXOXQPDNWDGÕU� �/HH�DQG�
Newman, 2003; Gallagher et al., 2004; Skovbjerg et al., 2004). Bu nedenle bu 

KDVWDOÕ÷D� VDKLS� ELUH\OHULQ� EX÷GD\�� DUSD�� oDYGDU� YH� \XODI� JLEL� JOXWen ve gluten 

EHQ]HUL� SURWHLQOHUL� LoHUHQ� WDKÕOODUÕ� W�NHWPHNWHQ� NDoÕQPDODUÕ� JHUHNPHNWHGLU�
�7KRPSVRQ�� ������ /DL�� ������� d|O\DN� KDVWDOÕ÷Õ�� $YUXSD¶� GD� ���-���� NLúLGH� ELU��
ABD’de 250-���� NLúLGH� ELU�� 7�UNL\H¶GH����-���� NLúLGH� ELU��$IULND�YH�8]DNGR÷X¶GD�
ise ender J|U�OHQ�ELU�KDVWDOÕNWÕU��7DQGRUXN��������� 

%X�ELUH\OHUGH�JOXWHQH�PDUX]�NDOÕQPDVÕ�GXUXPXQGD�LQFH�ED÷ÕUVDNWD�EXOXQDQ�YLOOLOHU�
G�]OHúPHNWH�YH�EHVLQ�PDGGHOHULQLQ�HPLOLPLQL�J�oOHúWLUPHNWHGLU��/DL��������/HH�DQG�
Newman, 2003; Hamer, 2005). Bu nedenle çölyak hastDOÕ÷ÕQD� VDKLS� ELUH\OHUGH�
demir, folik asit, kalsiyum, mineral ve B12�YLWDPLQL�HNVLNOL÷L�J|U�OPHNWHGLU�YH�NHPLN�
\R÷XQOX÷X�D]DOPDNWDGÕU��/RUHQ]�DQG�/HH��������*UHHQ�DQG�-DEUL��������*DOODJKHU�
HW� DO��� ������ %XWWHUZRUWK� HW� DO��� ������+DPHU�� ������� (÷HU� JOXWHQ�proteini günlük 

GL\HWWHQ� X]DNODúWÕUÕOÕUVD� YLOOLOHU� HVNL� KDOLQH� G|QHELOPHNWHGLU�� )DNDW� JOXWHQ� SURWHLQL�
LoHUHQ�JÕGDODUÕQ�WHNUDU�W�NHWLPL�GXUXPXQGD�EX�KDVWDOÕN�\HQLGHQ�RUWD\D�oÕNPDNWDGÕU��
d|O\DN�KDVWDOÕ÷ÕQÕQ�WHGDYLVL�DQFDN�KD\DW�ER\X�JOXWHQVL]�ELU�GL\HWH�GHYDm etmekle 

P�PN�Q� ROPDNWDGÕU�� %XQXQ� LoLQ� GH� JOXWHQ� SURWHLQLQLQ� GL\HWWHQ� W�P�\OH�
X]DNODúWÕUÕOPDVÕ�JHUHNPHNWHGLU� �/HH�DQG�1HZPDQ��������%XWWHUZRUWK�HW�DO���������
Hamer, 2005; Koning, 2003).  

(NPHN��ELVN�YL��N�o�N�NHN��PXIILQ���NUDNHU��WDWOÕODU��NHN��NUHPD��GRlgu, dondurma, 

GRQGXUPD� N�ODKÕ�� SDVWD�� WDUW�� SXGLQJ��� PDNDUQD�� HULúWH�� VSDJHWWL�� oRUED� �XQ� LOH�
KD]ÕUODQPÕú� NUHPDOÕ� VHE]H� oRUEDVÕ�� HW� VX\X� oRUEDVÕ��� HNPHN� LoHUHQ� HW� �U�QOHUL�
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�N|IWH�� NDGÕQEXGX� N|IWH��� XQD� EXODQPÕú� NDQDWOÕ� �U�QOHUL�� XQ� LOH� KD]ÕUODQPÕú� EDOÕN�
çHúLWOHUL�� VDODWD� VRVX� YH� ELUD� JOXWHQVL]� ELU� GL\HWWH� EXOXQPDPDVÕ� JHUHNHQ� JÕGDODU�
DUDVÕQGDGÕU��/RUHQ]�DQG�/HH��������*DOODJKHU�HW�DO��������� 

�����d|O\DN�+DVWDOÕ÷ÕQÕQ�%HOLUWLOHUL 

d|O\DN� KDVWDOÕ÷ÕQÕQ� ROXúPDVÕQGD� Y�FXWWD� JHQHWLN� \HUGH÷LúWLUPH� �SUHGLVSRVLWLRQ�� 
oHYUHVHO� IDNW|UOHU� YH� LPP�QRORMLN� LQIODPDV\RQ� JLEL� �� HWNHQ� ROGX÷X� EHOLUOHQPLúWLU�
(Murray, 1999; Gallagher et al., 2004). Hamilelik, gezginci ishali, mide-ED÷ÕUVDN�
LOWLKDEÕ� �JDVWURHQWHULWLV��YH�PLGH-ED÷ÕUVDN�DPHOL\DWÕ�EX�KDVWDOÕ÷Õ� WHWLNOH\LFL� IDNW|UOHU�
araVÕQGDGÕU��*UHHQ�DQG�-DEUL�������� 

d|O\DN� KDVWDOÕ÷ÕQÕQ� EHOLUWLOHUL� oRN� VÕN� WHNUDUODQDQ� NDUÕQ� D÷UÕODUÕ�� NURQLN� LVKDO�� NLOR�
ND\EÕ�� DoÕN� UHQNOL� YH� N|W�� NRNXOX� GÕúNÕ�� NDVODUGD� NUDPS� PH\GDQD� JHOPHVL��
\RUJXQOXN��E�\�PH�JHULOL÷L��EHEHNOLNWH�JHOLúPH�YH�E�\�PH�ER]XNOXNODUÕGÕU� �/RUHQ]�
and Lee, 1977; Guandalini and Gupta, 2002; Lee and Newman, 2003). Çölyak 

KDVWDOÕ÷Õ� EHEHNOHUGH� YH� N�o�N� oRFXNODUGD� LVKDO�� E�\�PH� JHULOL÷L� LOH� RUWD\D�
oÕNPDNWDGÕU�� %XQXQ� \DQÕVÕUD� NXVPD�� VLQLUOLOLN� GH�J|U�OPHNWHGLU��%�\�N� oRFXNODUGD�
ise boydD� NÕVDOÕN�� Q|URORMLN� EHOLUWLOHU� YH� NDQVÕ]OÕN� J|]OHQPHNWHGLU� �*XDQGDOLQL� DQG�
Gupta, 2002; Green and Jabri, 2003).  

�����d|O\DN�+DVWDOÕ÷ÕQÕQ�0HNDQL]PDVÕ 

%D]Õ� DUDúWÕUPDFÕODU� WDUDIÕQGDQ�DNWLYLWHOHUL� LQFH�ED÷ÕUVD÷ÕQ�HSLWHO\XPXQD�ED÷OÕ�RODQ�
gastrik ve pankreatik� HQ]LPOHULQ� o|O\DN� KDVWDOÕ÷ÕQGD� QRUPDO� DNWLYLWHGH� ROGX÷X�
DQFDN� HSLWHO� GRNX� ]DUDU� J|UG�÷�� ]DPDQ� EX� HQ]LPOHULQ� DNWLYLWHOHULQLQ� D]DOGÕ÷Õ�
ELOGLULOPLúWLU�� d|O\DN� KDVWDOÕ÷ÕQGD� SHSWLGD]� HQ]LPLQLQ� HNVLN� ROGX÷X� G�ú�Q�OP�ú�
DQFDN� o|O\DN� KDVWDVÕ� RODQ� oRFXNODUÕQ� PXNR]DODUÕQGD� EXOXQDQ� SHSWLGD]�
HQ]LPOHULQGH�HNVLNOL÷H�UDVWODQPDPÕúWÕU��/RUHQ]�DQG�/HH�������� 

6WUXPX\HU� LVLPOL� ELU� DUDúWÕUPDFÕ� o|O\DN� KDVWDODUÕQÕQ� WDKÕOODUD� RODQ� KDVVDVL\HWLQLQ�
LPPXQRORMLN� \DQÕWWDQ� oRN� SDQNUHDV� WDUDIÕQGDQ� VHQWH]OHQHQ� DPLOD]� HQ]LPLQLQ�
HNVLNOL÷LQGHQ� ND\QDNODQGÕ÷ÕQÕ� LOHUL� V�UP�úW�U�� %D÷ÕUVD÷D� VDOJÕODQDQ� DPLOD]ÕQ� ELU�
NÕVPÕ�JOLDGLQ�SURWHLQOHULQFH�ED÷ODQÕS� LQDNWLI�KDOH�JHOHUHN�VLQGLULPL�HQJHOOHPHNWHGLU��
%X� GD� ED÷ÕUVDNWD� QLúDVWDQÕQ� KLGUROL]LQL� HQJHOOHPHNWH�� EXQD� ED÷OÕ� RODUDN� JOXNR]�
üretimini azaltmaktadÕU��/RUHQ]�DQG�/HH��������� 
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�����*DPODUÕQ�g]HOOLNOHUL 

*DPODU��JÕGD�HQG�VWULVLQGH�NDWNÕ�PDGGHVL�RODUDN�JÕGD�\DSÕVÕQÕ�JHOLúWLUPHN��QLúDVWD�
UHWURJUDGDV\RQXQX� \DYDúODWPDN�� QHP� ND\EÕQÕ� D]DOWPDN�� �U�Q�Q� NDOLWHVLQL�
JHOLúWLUPHN�� JOXWHQVL]� HNPHN� �UHWLPLQGH� JOXWHQLQ� �U�QH� ND]DQGÕUGÕ÷Õ� YLVNRHODVWLN�
\DSÕ\Õ� VD÷ODPDN� LoLQ� NXOODQÕOPDNWDGÕU�� %X� DPDoOD� NXOODQÕODQ� JDPODU� JXDU� JDP��
NHoLER\QX]X� JDPÕ� YH� NVDQWDQ� JDP¶GÕU� �5RMDV� HW� DO��� ������� *DPODU� QLúDVWD� LOH�
NXOODQÕOGÕ÷ÕQGD�� �U�Q�Q�Q� NDOLWH� YH� VWDELOLWHVLQL� JHOLúWLUPHNWH�� PDOLyeti azaltmakta 

YH�LúOHPL�NROD\ODúWÕUPDNWDGÕU��6KL�DQG�%H0LOOHU�������� 

2.4.1. Ksantan gam 

;DQWKRPRQDV� FDPSHVWULV�� ODKDQD� ELWNLVLQGH� EXOXQDQ� YH� K�FUH� GÕúÕ� SROLVDNNDULW�
ROXúWXUDQ� ELU� EDNWHULGLU� �.DW]EDXHU�� ������� .VDQWDQ� JDP�� ;DQWKDPRQDV�
campestris’in aerobik fermentasyonu ile üretilen lineer olmayan anyonik 

polisakkarittir. Ksantan gam, çözeltide sert, düzenli veya zincir konformasyonunda 

EXOXQDQ�� MHO�ROXúWXUPD\DQ�ELU�SROLVDNNDULWWLU� �5DPLUH]�HW� DO��� �������.VDQWDQ�JDP��
ROLJRVDNNDULW�JUXSODUÕ\OD�ED÷ODQPÕú�VHO�OR]�]LQFLULQGHQ�ROXúPDNWDGÕU� �:KLVWOHU�DQG�
'DQLHO�� ������ �ùHNLO� ������ .VDQWDQ� PROHN�O�QGH� DQD� ]LQFLUGHNL� β-D-glikopiranozil 

birimlerine birer atlayarak O-��SR]LV\RQXQGDQ�WULVDNNDULW�ELULPOHUL�ED÷ODQPÕúWÕU��%X�
trisakkarit α-D-mannopiranoz, β-D-glukopiranoz ve β-D-mannopiranozdan 

ROXúPXúWXU��<DQ�]LQFLULQ�DQD�]LQFLUH�ED÷ODQGÕ÷Õ�QRNWDGDNL�'-mannoz biriminde O-6 

SR]LV\RQXQGD� ELU� DVHWLO� JUXEX� YDUGÕU�� β-D-PDQQRSLUDQR]LO� XoODUÕQÕQ� \DNODúÕN�
\DUÕVÕQD�S�ULYLN�DVLW�ED÷ODQPÕúWÕU��.|NVHO��������Ramirez et al., 2002) 

KVDQWDQ� JDP�� G�ú�N� GHULúLPOHUGH� ELOH� \�NVHN� YLVNR]LWHOL� o|]HOWL� ROXúWXUPD�
\HWHQH÷LQGHGLU�� %X� o|]HOWLOHULQ� VWDELOLWHVL� VÕFDNOÕN� YH\D� S+¶GDQ� HWNLOHQPHPHNWHGLU��
%XQGDQ� GROD\Õ� NVDQWDQ� JDP�� JÕGD� HQG�VWULVLQGH� E�\�N� ELU� LOJL� J|UPHNWHGLU��
.VDQWDQ� JDP�� GL÷HU� MHO� ROXúWXUPD\DQ�JDODNWRPDQQDQ� \DSÕVÕQGDNL� SROLVDNNDULWOHUOH�
ELUOLNWH�YLVNR]LWH\L�DUWWÕUÕS�MHO�ROXúXPXQX�VD÷ODPDNWDGÕU��*DODNWRPDQQDQODU��EDNODJLO�
WRKXPXQXQ� HQGRVSHUPLQGHQ� HNVWUDNWH�HGLOHQ�SROLVDNNDULWWLU� YH�JÕGD�HQG�VWULVLQGH�
NDOÕQODúWÕUÕFÕ� DMDQ� �NÕYDP� DUWÕUÕFÕ�� RODUDN� VÕNoD� NXOODQÕOPDNWDGÕU�� 7LFDUL� RODUDN�
EXOXQDQ�JDODNWRPDQQDQODU�NHoLER\QX]X�JDPÕ�� WDUD�JDP�YH�JXDU�JDPGÕU��5DPLUH]�
et al., 2002). 
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.VDQWDQ� JDP�� VR÷XN� YH� VÕFDN� VXGD� o|]�QPHNWHGLU�� .VDQWDQ� JDP�� GL÷HU� oR÷X�
KLGURNROORLGOHU� JLEL� VXOX� RUWDPGD�DJUHJDW�ROXúXPXQX�HQJHOOHPHN� LoLQ�NDUÕúWÕUPD\D�
LKWL\Do�GX\PDNWDGÕU��:KLVWOHU�DQG�'DQLHO��������5DPLUH]�HW�DO��������� 

.VDQWDQ� JDP�� GR÷DO� ELU� SROLPHU� ROGX÷XQGDQ� EL\RORMLN� RODUDN� WDPDPHQ�
SDUoDODQDELOPHNWHGLU��.VDQWDQ�JDPÕQ�DQD�]LQFLULQLQ�VHO�OR]D�EHQ]HPHVLQH�UD÷PHQ�
selüOD]ODUÕQ�DWD÷ÕQD�NDUúÕ�GLUHQoOLGLU��7ULVDNNDULW�\DQ�]LQFLUOHUL�HQ]LPDWLN�DWD÷D�NDUúÕ�
ELU� EDUL\HU� JLEL� GDYUDQPDNWDGÕU�� .VDQWDQ� JDP�G�]HQVL]� IRUPGD� ROGX÷XQGD� IXQJDO�
VHO�OD]ODU�DQD�]LQFLULQ�SDUoDODQPDVÕQÕ�KÕ]ODQGÕUPDNWD��IDNDW�G�]HQOL�KHOLNV�\DSÕVÕQD�
zarar veUHPHPHNWHGLU�� %XQGDQ� GROD\Õ� NVDQWDQ� JDP�� \�NVHN� HQ]LP� DNWLYLWHVLQLQ�
ROGX÷X� X\JXODPDODUGD� NDOÕQODúWÕUÕFÕ� YH� VWDELOL]|U� RODUDN� oRN� VWDELOGLU� �5DPLUH]� HW�
al., 2002). 

 

 

 

ùHNLO������.VDQWDQ�JDPÕQ�\DSÕVÕ 
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.VDQWDQ� JDP�� VWDELOL]|U� YH� NDOÕQODúWÕUÕFÕ� RODUDN� ELUoRN� JÕGDGD� NXOODQÕOPDNWDGÕU�
�$QDQ\PRXV���������.VDQWDQ�JDP��LoNLOHUGH�DURPD�DUWWÕUPD\Õ�YH�SRUWDNDO�VXODUÕQGD�
EXODQÕNOÕN� VHEHEL� SDUWLN�OOHULQ� NDUDUOÕ� GXUXPGD� NDOPDVÕQÕ� VD÷ODPDNWDGÕU�� ,VÕ\D�
GD\DQÕNOÕOÕ÷Õ� QHGHQL\OH� V�VSDQVL\RQ� DMDQÕ� YH� VWDELOL]|U� RODUDN� oHúLWOL� Nonserve 

JÕGDODUGD� NXOODQÕOPDNWDGÕU�� 'RQGXUXOPXú� JÕGDODUGD� o|]�QPH� VÕUDVÕQGD� VLQHUHVLVL�
D]DOWPDN� DPDFÕ\OD� NXOODQÕOPDNWDGÕU� �:KLVWOHU� DQG� 'DQLHO�� ������� )ÕUÕQFÕOÕN�
�U�QOHULQGH� NVDQWDQ� JDP� NXOODQÕPÕ�� QLúDVWD� JUDQ�OOHULQLQ� ELUELULQH� WXWXQPDVÕQÕ�
DUWWÕUPDNWD�� \DSÕQÕQ� ROXúPDVÕQD� NDWNÕGD� EXOXQPDNWD� YH� QHPLQ� NRUXQPDVÕQÕ�
VD÷OD\DUDN�UDI�|PU�Q��DUWWÕUPDNWDGÕU��.DW]EDXHU���������.VDQWDQ�JDP�D\UÕFD�WXUWD�
GROJXODUÕQGD�GD�NXOODQÕOPDNWDGÕU��6WUHHW�������� 

�������.HoLER\QX]X�JDPÕ 

.HoLER\QX]X� JDPÕ��Ceratonea siliqua� DGOÕ� NHoLER\QX]X� WRKXPXQGDQ� HOGH� HGLOPLú�
ELU� JDODNWRPDQQDQGÕU�� *DODNWRPDQQDQÕQ� DQD� ]LQFLUL� ��-4)-� ED÷OÕ� β-D-

PDQQRSLUDQR]LO� ELULPOHULQGHQ� ROXúXU� YH� EX� DQD� ]LQFLULQ� 2-�� SR]LV\RQODUÕQD�
%50’den daha yüksek oranda tekli α-D-JDODNWRSLUDQR]LO� ELULPOHUL� ED÷ODQPÕúWÕU�
�ùHNLO�������.HoLER\QX]X�JDPÕ��VXGD�D]�o|]�QPHNWHGLU��:KLVWOHU�DQG�'DQLHO��������
Ananymous, 1995; Köksel, 1998) 

.HoLER\QX]X�JDPÕ�PROHN�OOHUL�oÕSODN�β-(1-4)-PDQQDQ�VHJPHQWOHUL� LoHUGL÷L� LoLQ�RGD�
VÕFDNOÕ÷ÕQGDNL� VXGD� VÕQÕUOÕ� G�]H\GH� o|]�Q�U�� ø\L� ELU� o|]�QPH� VD÷ODPDN için 

\DNODúÕN���°&¶�\H�ÕVÕWPD�JHUHNOLGLU��.|NVHO�������� 

 

             D = mannopiranozil 

             D = galaktopiranozil 

ùHNLO������.HoLER\QX]X�JDPÕQÕQ�\DSÕVÕ 
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.HoLER\QX]X�JDPÕ��V�W��U�QOHUL�YH�GRQGXUXOPXú�WDWOÕODUGD�NXOODQÕOPDNWDGÕU��Nadiren 

WHN�EDúÕQD��JHQHOOLNOH�GH�NDUERNVLPHWLO� VHO�OR]��NDUUHJHQDQ��NVDQWDQ�YH�JXDU�JDP�
LOH� NRPELQDV\RQ� KDOLQGH� NXOODQÕOÕU�� 7XUWD� GROJXODUÕQGD� VWDELOL]|U� RODUDN�
NXOODQÕOPDNWDGÕU� �:KLVWOHU� DQG� 'DQLHO�� ������ 6WUHHW�� ������ .|NVHO�� �������
Dondurma� YH� EHQ]HUL� �U�QOHUGH� úRN� ÕVÕ� GH÷LúLPLQH� NDUúÕ� GLUHQo� YH� DU]X� HGLOHQ�
WHNVW�U�� ROXúWXUPD� |]HOOL÷L� VD÷ODU�� *HQHOOLNOH� NXOODQPD� G�]H\L� �� ����-0.25 

GH÷HUOHUL�DUDVÕQGD�GH÷LúLU��.XUX�oRUEDOÕN�NDUÕúÕPODUGD��VDODWD�YH�\HPHN�VRVODUÕQGD��
ekmek, kek ve bisküvi üretimLQGH� KDPXUXQ� UHRORMLN� |]HOOLNOHULQL� L\LOHúWLUPHN�
DPDFÕ\OD� NXOODQÕODELOLU� �:KLVWOHU� DQG� 'DQLHO�� ������ .|NVHO�� ������� .HoLER\QX]X�
JDPÕ� SDVWD� YH� o|UHNOHUGH� ED\DWODPD\Õ� |QOHPHNWH�� NHNOHUGH� SDUoDODQPDGDQ�
NHVLOHELOPH\L�VD÷ODPDNWDGÕU��7XQDOÕR÷OX�YH�g]ND\D�������� 

2.5. Transglutaminaz Enziminin Özellikleri 

Transglutaminaz enzimi (glutaminil-peptid: amin γ-glutamiltransferaz, E.C. 

����������� GR÷DGD� \D\JÕQ� RODUDN� oHúLWOL� KD\YDQVDO� YH� ELWNLVHO� GRNXODUGD�
EXOXQPDNWDGÕU� �=KX�HW� DO��� ������0RWRNL� DQG�6HJXUR��������.XUDLVKi et al., 1996, 

������� 7UDQVJOXWDPLQD]� �7*��� |QFHOHUL� NRED\� NDUDFL÷HULQGHQ� YH� VÕ÷ÕU�
SOD]PDVÕQGDQ� VÕQÕUOÕ� G�]H\GH� HOGH� HGLOPHNWH\GL� DQFDN� EX� ND\QDNWDQ� HOGH� HGLOHQ�
WUDQVJOXWDPLQD]ÕQ� WLFDUL� ER\XWWD� �UHWLPL� SUDWLN� GH÷LOGLU�� ����� \ÕOÕQGD�
Streptoverticillium sp.� GHQ�PLNUREL\DO� WUDQVJOXWDPLQD]� L]ROH� HGLOPLúWLU� �0RWRNL� DQG�
Seguro, 1998; Kuraishi et al., 2001). Mikrobiyal transglutaminaz (MTGase), birçok 

JÕGDQÕQ� LúOHQPH� DUDOÕ÷Õ� RODQ� S+� �-�� DUDOÕ÷ÕQGD� VWDELOGLU�� (Q]LPDWLN� DNWLYLWH� LoLQ�
RSWLPXP� VÕFDNOÕN� ���&� ROXS�� ���C’de 10 dakika 70ºC’de ise bir kaç dakika 

DNWLYLWHVLQL� V�UG�UHELOPHNWHGLU�� ���&� YH� GRQPD� QRNWDVÕQÕQ� D]� �VW�QGH� LVH� ELUD]�
aktivite gösterebilmektedir (Kuraishi et al., 1996, 2001; Motoki and Seguro, 1998). 

07*DVH¶ÕQ� L]RHOHNWULN�QRNWDVÕ�����ROXS��PROHN�OHU�D÷ÕUOÕ÷ÕQÕQ�6'6-poliakrilamid jel 

elektroforez (SDS-3$*(�� YH� MHO� ILOWUDV\RQ� NURPDWRJUDIL�PHWRGODUÕ\OD� ������� �0$��
ROGX÷X�EHOLUOHQPLúWLU��0RWRNL�DQG�6HJXUR��������� 

7UDQVJOXWDPLQD]ÕQ�NDWDOL]OHGL÷L�UHDNVL\RQODU�úXQODUGÕU� 

��Transglutaminaz, protein veya peptid ED÷OÕ� JOXWDPLQLO� \DSÕVÕQGDNL� γ-

NDUERNVLDPLG�LOH�SULPHU�DPLQ�DUDVÕ�DoLO�WUDQVIHU�UHDNVL\RQXQX�NDWDOL]OHPHNWHGLU�� 
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��7UDQVJOXWDPLQD]�� SURWHLQOHULQ� \DSÕVÕQGDNL� JOXWDPLQLO� YH� OL]LO� DUDVÕ� NRYDOHQW�
oDSUD]�ED÷ODU�ROXúWXUPDNWDGÕU�� 

��8\JXQ� SULPHU� DPLQOHU� ROPDGÕ÷ÕQGD� Yeya lizinin ε-DPLQR� JUXEXQXQ� ED]Õ�
NLP\DVDO� DMDQODUOD� EORNH� ROPDVÕ� GXUXPXQGD� VX�� DOÕFÕ� RODUDN� NXOODQÕOPDNWD� YH�
WUDQVJOXWDPLQD]ÕQ� GHDPLGDV\RQ� WHSNLPHVL� LOH� JOXWDPLQLO-JOXWDPLO� G|Q�ú�P��
VD÷ODQPDNWDGÕU��*�YHQLOLU�YH�W�NHWLOHELOLU�|]HOOLNWH�ELU�EORNH�HGLFL�DMDQ�ROPDGÕ÷Õ� LoLQ�
JÕGD� HQG�VWULVLQGH� GHDPLGDV\RQ� WHSNLPHVL� úX� DQ� SUDWLNWH� NXOODQÕODPDPDNWDGÕU�
(Zhu et al., 1995; Kuraishi et al., 1996, 2001; Motoki and Seguro, 1998; Gerrard 

and Sutton, 2005).  

������� 7UDQVJOXWDPLQD]ÕQ� ROXúWXUGX÷X� εε-(γγ-*OX�/\V� ED÷ÕQÕQ� QHGHQ� ROGX÷X�
GH÷LúLPOHU 

���������-HO�ROXúWXUPD 

7HN�EDúÕQD� MHO�ROXúWXUDPD\DQ�SURWHLQ�VRO�V\RQXQD�7*�HQ]LPL� LODYHVL\OH�SURWHLQOHU�
DUDVÕQGD� oDSUD]� ED÷� JHUoHNOHúWLULOHUHN� MHO� ROXúXPX� VD÷ODQDELOPHNWHGLU� -HO�
ROXúWXUDELOHQ� ELU� SURWHLQGH� LVH� 7*� LODYHVL\OH� GDKD� VÕNÕ� MHO� ROXúPDNWDGÕU�� 6R\D�
SURWHLQL� YH�PL\RVLQ� DQFDN� ÕVÕO� LúOHP� LOH� MHO�ROXúWXUDELOPHNWH��7*� LODYHVLQGH� LVH� ÕVÕO�
LúOHPH� JHUHN� GX\XOPDPDNWDGÕU�� -HO� ROXúXPXQGDNL� EX� GH÷LúLPOHU� ε-(γ-Glu)Lys 

ED÷ÕQÕQ� ROXúXPXQD� ED÷OÕGÕU�� $QFDN� EX� ED÷ODUÕQ� MHO� J�F�Q�� DUWWÕUPDGD� ELU� VÕQÕUÕ�
ROPDNWD�YH�ID]OD�PLNWDUGDNL�ED÷�ROXúXPX�MHO�\DSÕVÕQÕ�]D\ÕIODWDELOPHNWHGLU��gUQH÷LQ��
%10 luk kazeinat çözeltisinin 37°C ve pH 6.5’da 20 ünite/g-protein  seviyesinde 

WUDQVJOXWDPLQD]� LODYHVLQGH� ROXúWXUGX÷X� MHO� ��� �QLWH�J-protein  seviyesinde 

transglutaminaz� LODYH� HGLOHQH� J|UH� GDKD� ]D\ÕIWÕU�� )D]OD� PLNWDUGD� ε-(γ-Glu)Lys 

ED÷ODUÕ� LoHUHQ� MHOOHULQ� VX� WXWPD� NDSDVLWHOHUL� GH� D]DOPDNWD� YH� VLQHUHVLV�
görülebilmektedir (Kuraishi et al., 1996).  

2.5.1.2. Viskozite 

3URWHLQ�� SROLPHUOHúWLULOLS� PROHN�O� D÷ÕUOÕ÷Õ� DUWWÕUÕOÕUVD� VRO�V\RQ� YL]NR]LWHVLQGH� DUWÕú�
ROPDNWDGÕU�� 'ROD\ÕVÕ\OD� SURWHLQ� o|]HOWLOHULQGH� 07*DVH� LOH� YL]NR]LWH� DUWÕúÕ�
VD÷ODQDELOPHNWHGLU��dHúLWOL� NRQVDQWUDV\RQODUGD�07*DVH� LOH� S+����¶GD�YH���°C’de 

��� GDNLND� PXDPHOH� HGLOPLú� ND]HLQDW� o|]HOWLVL� HQ]LPLQ� LQDNWLYH� HGLOPHVL� Loin 

ÕVÕWÕOPÕú� YH� oDSUD]� ED÷ODQPD� UHDNVL\RQX� GXUGXUXOPXúWXU�� 'RQGXUXODUDN�
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NXUXWXOGXNWDQ� VRQUD� 07*DVH� LOH� PXDPHOH� HGLOPLú� ND]HLQDW� WR]X� WHNUDU� KLGUDWH�
HGLOPLú�YH�ND]HLQDW�MHOLQLQ�\�NVHN�HQ]LP�NRQVDQWUDV\RQODUÕQGD�GDKD�YLVNR]�ROGX÷X�
J|]OHQPLúWLU��.XUDLVKL�HW�Dl., 1996).  

2.5.1.3. Termal stabilite 

7*� HQ]LPL� LOH� ROXúDQ� ε-(γ-*OX�/\V� ED÷Õ� NRYDOHQW� ED÷GÕU� YH� VÕFDNOÕN� GH÷LúLPOHULQH�
NDUúÕ�VWDELOGLU��<DQL�07*DVH� LOH�ROXúDQ� MHO� WHUPRVWDELO�ELU�\DSÕ�ND]DQPDNWDGÕU��%X�
jelin termal stabilitesi molekül içi ve moleküller araVÕ�ROXúDQ�ED÷ODUOD�JHOLúPHNWHGLU��
-HODWLQ� MHOL� KLGURIRELN� ED÷ODUOD� VWDELOL]H� HGLOPHNWH�� GROD\ÕVÕ\OD� VÕFDNOÕN�
GH÷LúLPOHULQGHQ� HWNLOHQPHNWH� YH� EHOLUOL� VÕFDNOÕN� GHUHFHOHULQH� NDGDU� ÕVÕWÕOGÕ÷ÕQGD�
o|]�QPHNWHGLU��7*�LOH�PXDPHOH�HGLOGL÷LQGH�\DSÕVÕQD�JLUHQ�D]�VD\ÕGaki ε-(γ-Glu)Lys 

ED÷ODUÕ� VD\HVLQGH� WHUPRVWDELOLWHVL� |QHPOL� GHUHFHGH� DUWPDNWDGÕU� �.XUDLVKL� HW� DO���
1996).  

2.5.1.4. Su tutma kapasitesi 

7UDQVJOXWDPLQD]� WDUDIÕQGDQ� JHUoHNOHúWLULOHQ� ε-(γ-*OX�/\V� ED÷Õ� LOH� ROXúDQ� MHOLQ� VX�
WXWPD�NDSDVLWHVL� DUWPDNWDGÕU�� -HODWLQ� MHOOHUL� VX�PROHN�OOHULQL� SURWHLQ�PDWULNV� \DSÕVÕ�
LoHULVLQGH� WXWPDNWD� YH� ��� SURWHLQ� NRQVDQWUDV\RQXQGD� ELOH� VWDELO� MHO� ROXúWXUPDN�
P�PN�Q�ROPDNWDGÕU��6RVLV��\R÷XUW�JLEL�JÕGD�MHOOHULQGH��MHOGHQ�VRO�V\RQXQ�D\UÕOPDVÕ�
LOH� JHUoHNOHúHQ� VLQHUHVLV� J|]OHQHELOPHNWHGLU�� %XQGDQ� GROD\Õ� EX� W�U� JÕGDODUD� VX�
WXWPD� |]HOOL÷L� RODQ� MHODWLQ� LODYH� HGLOHELOPHNWHGLU�� %X� W�U� MHOOHUH� 7*� LODYHVL�
\DSÕOGÕ÷ÕQGD� VÕFDNOÕN� GH÷LúLPOHULQH� UD÷PHQ� VX\X� WXWDQ� *-/� ED÷ODUÕ� ROXúPDNWDGÕU��
'ROD\ÕVÕ\OD�VLQHUHVLV�HQJHOOHQHUHN�MHODWLQH�JHUHN�GX\XOPDPDNWDGÕU�(Kuraishi et al., 

1996). 

�������7UDQVJOXWDPLQD]�HQ]LPL�LOH�LOJLOL�oDOÕúPDODU 

7UDQVJOXWDPLQD]�HQ]LPLQLQ�JÕGDODUGDNL�X\JXODPD�DODQODUÕ�úXQODUGÕU� 

• *ÕGD� SURWHLQOHULQGH� EXOXQDQ� OLVLQ� DPLQRDVLWLQL� oHúLWOL� NLP\DVDO�
UHDNVL\RQODUGDQ�NRUXPDNWDGÕU� 

• <D÷ODUÕQ�YH�\D÷GD�o|]�QHQ�PDGGHOHULQ�HQNDSV�OH�ROPDVÕQÕ�VD÷ODPDNWDGÕU� 
• ,VÕ\D�YH�VX\D�GD\DQÕNOÕ�ILOPOHULQ�ROXúXPXQX�VD÷ODPDNWDGÕU� 
• -HOOHúPH�LoLQ�ÕVÕO�LúOHPH�JHUHN�GX\XOPDPDNWDGÕU� 
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• (ODVWLNOL÷L�YH�VX�WXWPD�NDSDVLWHVLQL�L\LOHúWLUPHNWHGLU� 
• d|]�Q�UO�÷��YH�IRQNVL\RQHO�|]HOOLNOHUL�GH÷LúWLUPHNWHGLU� 
• (O]HP� DPLQRDVLWOHUL� LoHUHQ� IDUNOÕ� SURWHLQOHULQ� oDSUD]� ED÷ODQPDVÕQÕ�

JHUoHNOHúWLUHUHN�JÕGD�SURWHLQOHULQLQ�EHVLQ�GH÷HULQL�DUWWÕUPDNWDGÕU� 
• 'L÷HU� MHOOHU� VÕFDNOÕ÷ÕQ� \�NVHOPHVL\OH� HULPHVLQH� UD÷PHQ�� HQ]LP� LOH� ROXúDQ�

jeller erimemektedir. 

• ,VÕWPD�LúOHPL�VRQUDVÕ�MHO�VÕNÕOÕ÷Õ�DUWPDNWDGÕU� 
• 2OXúDQ� MHOOHU� GHWHUMDQ� YH\D� GHQDW�UH� HGLFL� PDGGHOHUOH� o|]�QPHPHNWHGLU�

(Zhu et al., 1995; Motoki and Seguro, 1998).  

%LU� oDOÕúPDGD� EX÷GD\D� WDYODPD� VÕUDVÕQGD� JOXNR]� RNVLGD]� �*2�� YH\D�
transglutaminaz (TG) ilavesinin un SURWHLQOHUL� �]HULQH� HWNLVL� DUDúWÕUÕOPÕúWÕU�� *2�
dozu 0.4, 2.0 ve 4.0 U/g tane ve TG dozu 0.01, 0.05, 0.1, 1.0, 1.5 ve 2.0 U/g 

WDQH¶GLU�� %X÷GD\� SURWHLQOHULQGHNL� PRGLILNDV\RQODU� JOXWHQ� NDOLWHVLQGH� YH� DOYHRJUDI�
SDUDPHWUHOHULQGHNL� GH÷LúLPOHULQ� LQFHOHQPHVL� LOH� EHOLUOHQPLúWLU�� 7*� GHULúLPL�
DUWWÕUÕOÕQFD� JOXWHQ� LQGHNV� GH÷HULQLQ� G�úW�÷�� J|]OHQPLúWLU�� <�NVHN� 7*�
NRQVDQWUDV\RQODUÕQGD� JOXWHQ� LQGHNV� GH÷HUOHUL� GDKD� G�ú�N� VHYL\HGH� ROPDVÕQD�
UD÷PHQ��EX�JOXWHQ� LQGHNV�GH÷HUOHUL� �7*¶QLQ�����YH�����8�J� WDQH�X\JXODPDODUÕ� LoLQ�
olan KDULo�� HNPHN� \DSÕPÕ� LoLQ� RSWLPXP� ���-���� DUDOÕNWDGÕU�� 7*� LODYHVL�� D\QÕ�
zamanda alveograf parametrelerini de modifiye etmektedir. Enzim konsantrasyonu 

DUWWÕNoD� �7*�� HNVWHQVLELOLWH� GH÷HULQGH� KDILI� G�ú�ú� ROPDNWDGÕU�� øNL� HQ]LP�
NDUúÕODúWÕUÕOGÕ÷ÕQGD� *2� HQ]LPL� EX÷GD\� XQXQGD� EXOXQDQ� SURWHLQOHULQ� |]HOOLNOHUL�
�]HULQH�7*�HQ]LPLQH�NÕ\DVOD�GDKD�ID]OD�HWNL�\DUDWPDNWDGÕU��5RVHOO�HW�DO��������� 

7*¶QLQ�EX÷GD\��VR\D���DUSD��EX÷GD\-VR\D�YH�EX÷GD\-arpa proteinleri üzerine etkisi 

LOH� ROXúDQ� SROLPHUOHU� 6'6-PAGE yöntemiyle inceleQPLúWLU�� 7*�� SURWHLQOHULQ�
\DSÕVÕQGDNL� JOXWDPLQLO� YH� OL]LO� JUXSODUÕ� DUDVÕ� NRYDOHQW� oDSUD]� ED÷ODUÕQ� ROXúXPXQX�
katalizlemektedir. Elektroforez sonucunda artan inkübasyon süresi ile çapraz 

ED÷ODQPDQÕQ� |QHPOL� GHUHFHGH� DUWWÕ÷Õ�� ED]Õ� SURWHLQ� PRQRPHUOHULQLQ� ND\EROGX÷X�
YH\D�D]DOGÕ÷Õ� J|]OHQPLúWLU��'HQVLWRPHWULN� VRQXoODU��VR\D�SURWHLQOHULQLQ�7*� LoLQ�HQ�
L\L� VXEVWUDW� ROGX÷XQX�� DUSD� YH� EX÷GD\� SURWHLQOHULQLQ� UHDNWLYLWH� DoÕVÕQGDQ� EHQ]HU�
ROGX÷XQX�J|VWHUPLúWLU��%DVPDQ�HW�DO�������D��� 

Larre et al. (2000), transglutaminaz ilaYH� HGLOPLú� JOXWHQ� SURWHLQLQLQ� UHRORMLN�
|]HOOLNOHULQGHNL� GH÷LúLPL� DUDúWÕUPÕúWÕU�� <�NVHN� PROHN�O� D÷ÕUOÕNOÕ� JOXWHQLQ�
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SURWHLQOHULQLQ� oDSUD]� ED÷ODQPDGDQ� GDKD� ID]OD� HWNLOHQGL÷LQL� J|]OHPOHPLúWLU�� 7*� LOH�
PRGLIL\H�HGLOPLú�JOXWHQ�SURWHLQLQ��PRGLIL\H�HGLOPHPLú�JOXWHQ�SURWHLQLQH�QD]DUDQ�ÕVÕO�
LúOHPH�GDKD�D]�KDVVDVL\HW�J|VWHUGL÷LQL�EHOLUOHPLúOHUGLU� 

)ÕUÕQFÕOÕN� �U�QOHULQGH� WUDQVJOXWDPLQD]� HQ]LPL� NXOODQÕPÕ� LOH� LOJLOL� LON� oDOÕúPDODUÕQ�
*RWWPDQQ�HW�DO�� WDUDIÕQGDQ������\ÕOÕQGD�\DSÕOGÕ÷Õ�ELOGLULOPLúWLU��+DPXU�VWDELOLWHVLQLQ�
ve HNPHN� KDFPLQLQ� \R÷XUPD� HVQDVÕQGD� WUDQVJOXWDPLQD]� HQ]LPL� LODYHVL� LOH�
L\LOHúWLULOHELOHFH÷L�EHOLUOHQPLúWLU��%LU�EDúND�DUDúWÕUPDFÕ��WUDQVJOXWDPLQD]ÕQ�HNPHN�LoL�
J|]HQHN� \DSÕVÕQÕ� NXYYHWOHQGLUGL÷LQL� YH� KDPXUXQ� VX� DEVRUSVL\RQXQX� DUWWÕUGÕ÷ÕQÕ�
ELOGLUPLúWLU��7�P�EX�HWNLOHU�WLFDUL�HNPHN��UHWLP�PDVUDIODUÕQÕ�D]DOWPDNWDGÕU��.XUDLVKL�
et al., 2001). 

%LU�EDúND�oDOÕúPDGD�7*�LODYHVLQLQ�NXYYHWOL�JOXWHQ�YH�\�NVHN�SLúPH�NDOLWHVLQH�VDKLS�
EX÷GD\� XQXQXQ� KDPXU� |]HOOLNOHUL� YH� SLúPH� SHUIRUPDQVÕ� �]HULQH� \DSWÕ÷Õ� HWNL�
DUDúWÕUÕOPÕúWÕU�� %X� amaçla farinogram ölçümleri, mikroekstensibilite ölçümü ve 

SLúPH� WHVWL� DQDOL]OHUL� \DSÕOPÕúWÕU�� 7*¶QLQ� G�ú�N� NRQVDQWUDV\RQODUÕQGD�� KDPXUXQ�
PDNVLPXP� JHUJLQOL÷LQGH� |QHPOL� ELU� G�ú�ú� ROPXúWXU�� 7*� NRQVDQWUDV\RQX� DUWWÕNoD�
KDPXUXQ�HNVWHQVLELOLWHVL�G�úPHNWH��X]DPD\D�NDUúÕ�GLUHQo�GH�DUWPDNWDGÕU��(÷HU�7*�
NRQVDQWUDV\RQX�oRN�\�NVHN� LVH�JOXWHQ�\DSÕVÕ�YH�KDPXU�]DUDU�J|UPHNWHGLU��7*¶QLQ�
G�ú�N� NRQVDQWUDV\RQODUÕQGD� LVH� SLúPH� WHVWLQGH� NRQWURO� LOH� 7*� LODYH� HGLOPLú�
HNPHNOHU� DUDVÕQGD� ELU� IDUN� EXOXQDPDPÕúWÕU�� 7*¶QLQ� \�NVHN� NRQVDWUDV\RQODUÕQGD�
KDPXUXQ� LúOHQPHVL� ]RUODúÕU� YH� KDPXU� \DSÕVÕQGDNL� ER]XOPDODUGDQ� GROD\Õ� HNPHN�
KDFPL� GH� D]DOÕU�� 6RQXo� RODUDN� KDPXU� |]HOOLNOHULQL� YH� SLúPH� SHUIRUPDQVÕQÕ�
JHOLúWLUPHN� LoLQ� 7*� NXOODQÕPÕ�� ]D\ÕI� JOXWHQ� YH� G�ú�N� SLúPH� SHUIRUPDQVÕQD� VDKLS�
unlar için önerilmektedir (Bauer et al., 2003). 

(NPHN� �UHWLPLQGH� HP�OVLIL\H� HGLFL� DMDQODU� \HULQH� 7*� NXOODQÕOGÕ÷ÕQGD� KDPXU�
LúOHQHELOLUOL÷L� YH� GD\DQÕNOÕOÕ÷Õ� DUWPÕúWÕU�� $\UÕFD� GDKD� EH\D]� YH� XQLIRUP� NDEXN� HOGH�
HGLOPLú��KDFLP�DUWPÕúWÕU��7*��HNPHNWH�RNVLGDV\RQ�DMDQODUÕQÕQ��SRWasyum bromat ve 

D]RGLNDUERNVLDPLG�� \HULQH� GH� NXOODQÕODELOPHNWHGLU�� 7*� HQ]LPL� D\UÕFD� oDYGDU�
HNPHNOHULQGH�GH� GHQHQPLúWLU�� 7*�NXOODQÕPÕ� LOH� KDPXUXQ� LúOHQHELOLUOL÷L� NROD\ODúPÕú�
YH� HNPHN� NDOLWHVL� DUWPÕúWÕU�� .DWPDQOÕ� KDPXUODUGD� 7*� NXOODQÕPÕ� LVH� �U�Q�
LúOHQHELOLUOL÷LQL�YH�NDOLWHVLQL�L\LOHúWLUPLúWLU��3R]D�������� 
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%LU�oDOÕúPDGD�DUWDQ�PLNWDUODUGD�7*���������������������������������Z�Z��LODYHVLQLQ�
5RDQH� �\XPXúDN� NÕUPÕ]Õ� NÕúOÕN� EX÷GD\�� YH� 6KDUSVKRRWHU� �VHUW� NÕUPÕ]Õ� \D]OÕN�
EX÷GD\��XQODUÕQÕQ�UHRORMLN��IDULQRJUDI�� WHNVW�U�analizörü ile mikroekstensibilite testi) 

YH�HNPHNOLN�|]HOOLNOHUL��]HULQH�HWNLVL�LQFHOHQPLúWLU��$UWDQ�7*�LODYHVL�LOH�IDULQRJUDI�VX�
DEVRUSVL\RQX� YH� HNVWHQVLELOLWH� D]DOPÕú� YH� 5max� GH÷HUOHUL� DUWPÕúWÕU�� '�ú�N�
seviyelerdeki TG’ nin ekmek kalitesini (kabuk ve ekmek içi karakteristikleri) 

G�]HOWLFL�HWNLVL�YDUNHQ�\�NVHN�VHYL\HOHUGH�����YH������ROXPVX]�HWNLVL�YDUGÕU��7*¶QLQ�
G�ú�N� LODYH� GR]ODUÕQGDNL� ROXPOX� HWNLVL� \XPXúDN� EX÷GD\� oHúLGL� 5RDQH¶� GH� GDKD�
belirgindir (Basman et al., 2002b). 

%LU� oDOÕúPDGD� 7*� HQ]LPLQLQ� �������� NDWDOL]OHGL÷L� oDSUD]� ED÷ODPD� LOH� EX÷GD\�
XQXQD� DUSD� YH\D� VR\D� XQXQXQ� HNPHN� NDOLWHVLQGH� ER]XOPD� ROPDNVÕ]ÕQ� LODYH�
HGLOHELOPH� RODVÕOÕ÷Õ� DUDúWÕUÕOPÕúWÕU�� +DPXUXQ� UHRORMLN� |]HOOLNOHUL� �IDULQRJUDI�� WHNVW�U�
analizörü ile mikroekstensibilite testi) ve ekmeklik özHOOLNOHUL� LQFHOHQPLúWLU�� $UWDQ�
PLNWDUODUGD�DUSD�VR\D�XQX� �7*¶OL� YH\D�7*¶VL]�� LODYHVLQLQ� \XPXúDN� YH�VHUW� EX÷GD\�
�5RDQH� YH� 6KDUSVKRRWHU�� XQODUÕQÕQ� VX� DEVRUSVL\RQXQX� DUWWÕUGÕ÷Õ� J|]OHQPLúWLU��
$UWDQ� VHYL\HOHUGH� 7*� LOH� EX� NDUÕúÕPODUGD� KDPXU� GLUHQFL� DUWPÕú� YH� HNVtensibilite 

D]DOPÕúWÕU��7*�oRN�D]�PLNWDUGD����������Z�Z��LODYH�HGLOGL÷LQGH�ELOH��DUSD�XQX�LODYH�
HGLOPLú� HNPHNOHULQ� �UHWLPLQGH� ROGXNoD� XPXW� YHULFLGLU� IDNDW� VR\D� XQX� LODYHOL�
HNPHNOHULQ�NDOLWHVLQL�|QHPOL�GHUHFHGH�G�]HOWPHPLúWLU��%DVPDQ�HW�DO��������� 

%LU� oDOÕúPDGD� WUDQVJOXWDPLQD]� HQ]LPL� NXOODQÕODUDN� SLULQo� XQXQGDQ� � HNPHN��UHWLPL�
LQFHOHQPLúWLU�� 3LULQo� SURWHLQOHULQLQ� 7*� LOH� oDSUD]� ED÷ODQPDVÕ� VRQXFX� VHUEHVW�
DPLQRDVLW� PLNWDUÕQGD� D]DOPD� ROPDNWDGÕU�� %X� oDSUD]� ED÷ODPD� LúOHPLQLQ� KDPXUXQ�
HODVWLNL\HWL� YH� NÕYDPÕQÕ� JHOLúWLUGL÷L� J|]OHQPLúWLU�� 3LULQo� XQXQGDQ� \DSÕODQ� KDPXUXQ�
YLVNRHODVWLN� |]HOOLNOHULQGHNL� JHOLúPHQLQ�� SLULQo� XQXQXQ� HNPHN� \DSÕPÕ� VÕUDVÕQGD�
ROXúDQ� NDUERQGLRNVLW� JD]ÕQÕ� WXWDELOPH� \HWHQH÷LQLQ� DUWPDVÕ\OD� \DNÕQGDQ� LOJLVL�
EXOXQPDNWDGÕU�� 7UDQVJOXWDPLQD]ÕQ� SLULQo� HNPH÷L� NDEX÷X� YH� HNPHN� KDFPL�
|]HOOLNOHULQL� L\LOHúWLUHUHN� HNPHN� NDOLWHVLQL� JHOLúWLUGL÷L� J|]OHQPLúWLU� �*XMLUDO� HW� DO���
2003). 

7UDQVJOXWDPLQD]�VDGHFH�HNPHNOHUGH�GH÷LO�NHN��ELVN�YL�JLEL�IÕUÕQFÕOÕN��U�QOHULQGH�GH�
ID\GDOÕ�HWNLOHU�\DUDWPDNWDGÕU��7*�LODYHVL�LOH�ED]Õ�NHNOHUGH�KDFLP��J|]HQHN�\DSÕVÕ�YH�
NHN� WHNVW�U�� L\LOHúPHNWHGLU�� $\UÕFD� NHNOHULQ� SLúPH� VRQUDVÕ� KDFPLQGH� D]DOPD�
|QOHQPHNWHGLU��7*�LODYH�HGLOPLú�³SXII�SDVWU\´�JLEL�NDWPDQOÕ��U�QOHUGH�SLúPH�VRQUDVÕ�
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KDPXU� NDWPDQODUÕQÕQ� GDKD� L\L� NDEDUGÕ÷Õ� YH� KDFPLQ� ���� DUWWÕ÷Õ� J|]OHQPLúWLU��
7UDQVJOXWDPLQD]�LODYHVL�LOH�ELVN�YLGH�JHYUHNOLN�DUWPÕú�YH�EX�|]HOOLN�GDKD�X]XQ�V�UH�
NRUXQPXúWXU���.Õ]DUWÕOPÕú�ELU�KDPXU��U�Q��RODQ�³GRXJKQXW´�ODUGD�\D÷�DEVRUSVL\RQX�
7*� LODYHVL� LOH� \DNODúÕN� ���� RUDQÕQGD� D]DOPDNWDGÕU� �.XUDLVKL� HW� DO��� ������� %LU�
oDOÕúPDGD�NXUYDVDQ�KDPXUXQGD�WUDQVJOXWDPLQD]ÕQ�NXOODQÕP�RODVÕOÕ÷Õ�DUDúWÕUÕOPÕúWÕU��
3LúLUPHGHQ�VRQUD�7*�LoHUHQ�NXUYDVDQGD�KDFLP�DUWPÕú��WHNVW�U��oL÷QHPH�|]HOOL÷L�YH�
WDEDNDOÕ� \DSÕQÕQ� NRQWUROH� QD]DUDQ� GDKD� L\L� ROGX÷X� J|]OHQPLúWLU� �*HUUDUG� HW� DO���
2000). 

TransglutaPLQD]� -DSRQ\D¶GD� �UHWLOHQ�PDNDUQD� YH�HULúWHOHUGH� WHNVW�U�� L\LOHúWLUPHN�
DPDFÕ\OD� \D\JÕQ� ELU� úHNLOGH� NXOODQÕOPDNWDGÕU�� gUQH÷LQ�� PDNDUQDGD� ���� �QLWH�J-un 

VHYL\HVLQGH� WUDQVJOXWDPLQD]� NXOODQÕOGÕ÷ÕQGD� HQ]LP� LODYH� HGLOPHPLú� PDNDUQD\D�
J|UH�GDKD�\�NVHN�VHUWOLN�GH÷HUOHUL�HOGH�HGLOPLúWLU��dLQ�HULúWHOHULQGH�GH�7*�LODYHVL�LOH�
VHUWOLN� GH÷HUL� DUWPDNWDGÕU� �.XUDLVKL� HW� DO��� ������� %LU� oDOÕúPDGD� HULúWH� WHNVW�U��
�]HULQH� PLNUREL\DO� WUDQVJOXWDPLQD]ÕQ� HWNLVL� DUDúWÕUÕOPÕúWÕU�� 7UDQVJOXWDPLQD]�
HQ]LPLQLQ� RUDQÕ� DUWWÕNoD� SLúPLú� HULúWHQLQ� X]DPD\D� NDUúÕ� GLUHQFL�� VHUWOL÷L� YH�
\DSÕúNDQOÕ÷ÕQÕQ� DUWWÕ÷Õ� J|]OHQPLú� YH� EXQD� HWNHQLQ� WUDQVJOXWDPLQD]� HQ]LPLQLQ�
SURWHLQOHU� DUDVÕQGDNL� JHUoHNOHúWLUGL÷L� oDSUD]� ED÷ODPD� UHDNVL\RQX� ROGX÷X�
EHOLUOHQPLúWLU��:X�DQG�&RUNH�������� 

7UDQVJOXWDPLQD]ÕQ�ROXúWXUGX÷X�oDSUD]�ED÷ODU�ÕVÕ\D�GD\DQÕNOÕ�ROXS�HULúWHOHULQ�VHUWOLN�
YH� HODVWLNL\HW� |]HOOLNOHUL� SLúLUPHGHQ� VRQUD� X]XQ� V�UH� NDOÕFÕ� ROPDNWDGÕU��
7UDQVJOXWDPLQD]� LOH� KDPXUXQ� \DSÕVÕ� NXYYHWOHQGLULOGL÷L� LoLQ� KDPXUGDNL� QLúDVWD�
ROXúDQ�D÷�\DSÕ�LoHULVLQGH�GDKD�L\L�WXWXOPDNWDGÕU��6X\D�JHoHQ�NDWÕ�PDGGH�PLNWDUÕ�GD�
7*� LODYHVL� LOH� D]DOPDNWDGÕU�� 6X\D� JHoHQ� QLúDVWD� PLNWDUÕQÕQ� D]DOPDVÕQGDQ� GROD\Õ�
PDNDUQD� YH� HULúWHOHULQ� \�]H\L� GDKD� D]� \DSÕúNDQGÕU� YH� N�PHOHúPH� GH� D]DOPÕúWÕU��
%X�úHNLOGH��U�Q�NDOLWHVL�DUWPDNWDGÕU��.XUDLVKL�HW�DO��������� 

SakamotR� HW� DO�� �������� G�ú�N� NDOLWHOL� XQODUÕQ� NXOODQÕOGÕ÷Õ� HULúWH� YH�PDNDUQDODUGD�
SLúPH� VRQUDVÕ� WHNVW�UGHNL� ER]XOPDQÕQ� 7*� LODYHVL� LOH� |QOHQHELOGL÷LQL� YH� �U�Q�
GD\DQÕNOÕOÕ÷ÕQÕQ�DUWWÕ÷ÕQÕ�ELOGLUPLúWLU� 

%LU�oDOÕúPDGD�yüksek oranda kepek bulunan spaghetti formülasyonuna TG enzimi 

ilavesinin NDOLWH�NDUDNWHULVWLNOHULQH�HWNLVL�DUDúWÕUÕOPÕúWÕU��$UDúWÕUPDGD�LNL�oHúLW�GXUXP�
EX÷GD\Õ� YH� ELU� oHúLW� HNPHNOLN� EX÷GD\� NXOODQÕOPÕúWÕU�� .HSHN� ���� YH� ����� 7*�
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HQ]LPL�������YH������Z�Z��RUDQODUÕQGD� LODYH�HGLOPLúWLU��6SDJHWWLQLQ�720�GH÷HUL ve 

GX\XVDO� |]HOOLNOHULQLQ� NXOODQÕODQ� EX÷GD\� W�U�QGHQ�� NHSHNWHQ� YH� 7*� LODYHVLQGHQ�
HWNLOHQGL÷L� J|]OHQPLúWLU�� 7*� LODYH� HGLOHQ� |UQHNOHU�� KHU� ELU� EX÷GD\� oHúLGLQLQ� NRQWURO�
|UQH÷LQH�NÕ\DVOD�G�ú�N�720�GH÷HUL�YH�\�NVHN�SXDQGD�GX\XVDO� �|]HOOLNOHUH��VHUWOLN��
\DSÕúNDQOÕN� YH� N�PHOHúPH�� VDKLS� ROGX÷X� EHOLUOHQPLúWLU�� 7*� LODYHVL�� NHSHNWHQ�
ND\QDNODQDQ�ER]XFX�HWNL\L� G�]HOWHUHN� VSDJKHWWL� \DSÕVÕQÕ� JHOLúWLUPLú� YH�EX�HWNL� ]D\ÕI�
EX÷GD\�oHúLGLQGH�GDKD�ID]OD�J|]OHQPLúWLU��%DVPDQ�HW�DO��������� 

�����*OXWHQVL]�hU�Q�*HOLúWLUPHN�$PDFÕ\OD�<DSÕODQ�dDOÕúPDODU� 

%X÷GD\�XQXQGD�EXOXQDQ�JOXWHQ�SURWHLQOHUL��JOLDGLQ�YH�JOXWHQLQ��ELUELUOHUL�YH�GL÷HU�XQ�
ELOHúHQOHUL� LOH� HWNLOHúHUHN� J�oO�� YH� YLVNRHODVWLN� ELU� KDPXU� \DSÕVÕ� ROXúWXUPDNWD� YH�
IHUPHQWDV\RQ� VÕUDVÕQGD� ROXúDQ� JD]ÕQ� WXWXOPDVÕQÕ� VD÷ODPDNWDGÕU�� *liadin, gluten 

SURWHLQLQLQ� E�\�N� ELU� oR÷XQOX÷XQX� ROXúWXUXU� YH� KDPXUXQ� NRKHVLI� \DSÕVÕQGDQ�
VRUXPOXGXU�� *OXWHQLQ� LVH� KDPXUXQ� X]DPDVÕQD� NDUúÕ� GLUHQo� VD÷ODPDNWDGÕU 
�+RVHQH\���������*OXWHQ��oR÷X�IÕUÕQFÕOÕN��U�QOHULQLQ�NDEXN�\DSÕVÕQD�YH�J|U�Q�úH�GH�
NDWNÕGD� EXOXQPDNWDGÕU�� *OXWHQLQ� X]DNODúWÕUÕOPDVÕ�� IÕUÕQFÕODU� LoLQ� |QHPOL� VRUXQODU�
\DUDWPDNWDGÕU��dR÷X� JOXWHQVL]� �U�Q�� G�ú�N�NDOLWHGH�ROPDNWD� YH� L\L� DURPD�|]HOOOL÷L�
göstermemektedir (Gallagher et al., 2004). 

6RQ� \ÕOODUGD� JÕGD� �UHWLFLOHUL� o|O\DN� KDVWDODUÕQÕQ� EHVOHQPH� JHUHksinimlerini 

NDUúÕOD\DELOPHN� LoLQ� JOXWHQ� LoHUPH\HQ� JÕGDODUÕQ� �UHWLPLQH� \|QHOPLúOHUGLU�� %X�
DPDoOD� PÕVÕU� XQX�� SLULQo� XQX�� PLOOHW�� VRUJXP� JLEL� WDKÕOODU� YH� DPDUDQW� JLEL� WDKÕO�
EHQ]HUOHUL�NXOODQÕODELOPHNWHGLU��$QDQG�HW�DO���������&DPSEHOO��������-DQDWXLQHQ�HW�
al., 1995; Luchetti and DeVincenzi, 1995).  

�������*OXWHQVL]�HNPHN��UHWLPL��]HULQH�\DSÕODQ�oDOÕúPDODU 

Pirinç unu, hipoallerjik özellikte, renksiz ve yavan tada sahip bir hammaddedir. 

'L÷HU� WDKÕOODUOD�NDUúÕODúWÕUÕOGÕ÷ÕQGD�SLULQo�� \�NVHN� OL]LQ� LoHUL÷LQH�VDKLSWir ve yetersiz 

OL]LQ�YH�WULSWRIDQ�LoHUHQ�EX÷GD\�SURODPLQLQH�NÕ\DVOD�JOXWHOLQL�GDKD�GHQJHOL�DPLQRDVLW�
SURILOLQH� VDKLSWLU�� %XQXQOD� ELUOLNWH� SLULQo� SURWHLQOHUL� JOXWHQ� LoHUPHGL÷L� LoLQ� HNPHN�
�UHWLPLQGH� IHUPHQWDV\RQ� VÕUDVÕQGD� ROXúDQ� JD]Õ� WXWDELOHFHN� D÷� \DSÕVÕQD� sahip 

GH÷LOGLU�� $\QÕ� GXUXP� JOXWHQ� LoHUPH\HQ� GL÷HU� WDKÕO� XQODUÕ� LoLQ� GH� JHoHUOLGLU�� %X�
QHGHQOH�EX�W�U�KDPXUODUGD�JOXWHQ�SURWHLQLQLQ�\HULQL�DODELOHFHN��DOÕúÕODJHOPLú�NDOLWH\L�
VD÷OD\DELOHFHN�KDPPDGGHOHU�JHUHNPHNWHGLU��*XMLUDO�DQG�5RVHOO��������� 
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øNOLP� NRúXOODUÕQGDQ� GROD\Õ� SLULQo� �UHWLPLQLQ� EX÷GD\� \D� GD�PÕVÕU� �UHWLPLQGHQ� GDKD�
oRN� ROGX÷X� �ONHOHUGH� HNPHN� YH� IÕUÕQFÕOÕN� �U�QOHULQGH� EX÷GD\� XQX� \HULQH� NÕVPHQ�
SLULQo�XQX�NXOODQÕPÕ�WHUFLK�HGLOPHNWHGLU��6LYDUDPDNULVKQDQ�HW�DO���������� 

%LU�oDOÕúPDGD�SLULQo�XQXQGDQ�JOXWHQVL]�HNPHN��UHWLPLQGH�QLúDVWD\Õ�KLGUROL]H�HGHQ�
enzimlerden α-amilaz ve CGTase (siklodekstrin glikozil transferaz) in ekmek 

ED\DWODPDVÕQÕ� JHFLNWLUPHGHNL� HWNLVL� DUDúWÕUÕOPÕúWÕU�� 3LULQo� XQX�� HNPH÷LQ� KÕ]OÕ�
ED\DWODPDVÕQD� QHGHQ� ROPDNWDGÕU�� 3LULQo� QLúDVWDVÕ� EX÷GD\� QLúDVWDVÕQD� QD]DUDQ�
UHWURJUDGDV\RQD� GDKD� H÷LOLPOLGLU�� α-DPLOD]� LODYHVL� HNPHN� KDFPLQL� DUWWÕUPDNWD� YH�
NDEXN��VHUWOLN�GH÷HULQL� L\LOHúWLUPHNWH�IDNDW�\DSÕúNDQ�ELU�WHNVW�UH�QHGHQ�ROPDNWDGÕU��
CGTase ilavesi ise α-DPLOD]D�QD]DUDQ�GDKD�\�NVHN�KDFLP�DUWÕúÕ� LOH�EHQ]er kabuk 

VHUWOLN�GH÷HULQH�YH�GDKD� L\L� WHNVW�UH�QHGHQ�ROPDNWDGÕU��+HU� LNL�HQ]LP�GH�HNPH÷LQ�
PXKDID]DVÕ� VÕUDVÕQGD�DPLORSHNWLQLQ�QHGHQ�ROGX÷X� UHWURJUDGDV\RQX�D]DOWPDNWDGÕU���
α-DPLOD]� LOH� QLúDVWD� KLGUROL]L� ED\DWODPD\Õ� JHFLNWLUPHGH� \HWHUOL� GH÷LOGLU�� &*7DVH�
enzimLQLQ� LVH� ED\DWODPD\Õ� JHFLNWLUPHGH� GDKD� L\L� ROGX÷X� G�ú�Q�OPHNWHGLU� �*XMLUDO�
et al., 2003).  

%LU�oDOÕúPDGD��JOXWHQVL]�HNPHN��UHWLPLQGH�JOXWHQ�SURWHLQLQLQ�YLVNRHODVWLN�|]HOOL÷LQL�
VD÷OD\DFDN� PDGGHOHU� DUDúWÕUÕOPÕúWÕU�� %X� PDGGHOHU�� JDPODU�� VR\D� SURWHLQL� YH�
yumurWD� DNÕGÕU�� %X� DUDúWÕUPDGD� KDPPDGGH� RODUDN� MHODWLQL]H� SLULQo� XQX�� MHODWLQL]H�
PÕVÕU�QLúDVWDVÕ�YH�PÕVÕU�XQX�NXOODQÕOPÕúWÕU��*OXWHQVL]�HNPHN��UHWLPLQGH�HQ�L\L�VRQXo�
KDPPDGGHQLQ�\DQÕVÕUD�PHWLOVHO�OR]��JDP�DUDELN�YH�\XPXUWD�DOEXPLQL�NDUÕúÕPÕQGD�
HOGH�HGLOPLúWLU��Toufeili et al., 1994).   

�������*OXWHQVL]�ELVN�YL��UHWLPL��]HULQH�\DSÕODQ�oDOÕúPDODU 

%LU� DUDúWÕUPDGD� PÕVÕU� XQXQGDQ� HOGH� HGLOHQ� ELVN�YLQLQ� oDS� JHQLúOL÷LQL� HWNLOH\HQ�
IDNW|UOHU� �]HULQH� oDOÕúÕOPÕúWÕU�� %XQXQ� LoLQ� PÕVÕU� XQXQD� VX� YH� VR\D� IDVXO\HVL� \D÷Õ�
NDWÕODUDN� KDPXU� HOGH� HGLOPLú� YH� ELVN�YL� \DSÕOPÕúWÕU�� %X� ELVN�YLQLQ� oDSÕQÕQ� NRQWURO�
ELVN�YL� |UQH÷LQH� NÕ\DVOD� GDKD� E�\�N� ROGX÷X� J|]OHQPLúWLU�� <DSÕODQ� oDOÕúPDGD�
ELVN�YLQLQ�oDSÕ��]HULQH�HNOHQHQ�VX�RUDQÕQÕQ�oRN�D]�ELU�HWNLVL�ROGX÷X� IDNDW�\�NVHN�
hidrasyon sürelerinin çapÕ� DUWWÕUGÕ÷Õ� EHOLUOHQPLúWLU�� %LVN�YL� oDSÕ� �]HULQH� SLúLUPH�
VÕUDVÕQGD�X\JXODQDQ�VÕFDNOÕ÷ÕQ�HWNLVL�GH�DUDúWÕUÕOPÕú�YH����&�VÕFDNOÕ÷ÕQ�JHQLú�oDSOÕ�
ELVN�YL� HOGHVLQGH� HQ� X\JXQ� VÕFDNOÕN� ROGX÷X� EXOXQPXúWXU�� $\UÕFD� PÕVÕU� XQXQXQ�
SDUWLN�O�ER\XWXQXQ�ELVN�YL�oDSÕ��]HULQH�HWNLVL� LQFHOHQPLú�YH�PÕVÕU�XQXQXQ�SDUWLN�O�
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ER\XWX� D]DOGÕNoD� ELVN�YLOHULQ� oDSÕQÕQ� D]DOGÕ÷Õ� J|]OHQPLúWLU� �%DGL� DQG� +RVHQH\��
1978). 

%LU�oDOÕúPDGD��PÕVÕU��SLULQo�YH�DPDUDQW�XQODUÕQGDQ�JOXWHQVL]�ELVN�YL��UHWLPLQGH�7*�
NXOODQÕP�RODQD÷Õ�DUDúWÕUÕOPÕúWÕU��7UDQVJOXWDPLQD]�HQ]LPLQLQ�PÕVÕU��SLULQo�YH�DPDUDQW�
SURWHLQOHUL� �]HULQGH�NRYDOHQW�oDSUD]�ED÷�ROXúWXUPDVÕ�6'6-PAGE, jel filtrasyon ve 

RP-+3/&� WHNQLNOHUL� LOH� LQFHOHQPLúWLU�� 'DKD� VRQUD� EX� XQODUD� YH� EXQODUÕQ� ���¶OLN�
NDUÕúÕPODUÕQD� 7*� LODYH� HGLOLS� KDPXU� KD]ÕUODQDUDN� �� Ye 2 saat inkübasyona 

EÕUDNÕOGÕNWDQ� VRQUD�ELVN�YL� NDOLWH� |]HOOLNOHUL� �oDS�� NDOÕQOÕN�� \D\ÕOPD�RUDQÕ�� VHUWOLN� YH�
UHQN� GH÷HUOHUL�� LQFHOHQPLúWLU�� 6'6-PAGE ve RP-+3/&� VRQXoODUÕ� DUDVÕQGD� ED]Õ�
IDUNOÕOÕNODU� ROVD� GD� DPDUDQW�� SLULQo� YH� PÕVÕU� SURWHLQOHULQLQ� 7*� HWNLVL� ile kovalent 

oDSUD]� ED÷ODUOD� ELUOHúWL÷L� DQODúÕOPDNWDGÕU�� 3URWHLQOHU� DUDVÕQGDNL� EX� oDSUD]� ED÷ODU�
JOXWHQ� EHQ]HUL� ELU� D÷� \DSÕ� ROXúWXUDUDN� KDPXUXQ� LúOHQPHVL� YH� úHNLO� YHULOPHVL�
DúDPDODUÕQGD� ROXPOX� HWNLGH� EXOXQDUDN� VRQ� �U�Q� RODQ� ELVN�YL� NDOLWHVLQL� JHOLúWLUPH�
potDQVL\HOLQH�VDKLSWLU��'HQHQHQ��o� IDUNOÕ� XQ� LoHULVLQGH�PÕVÕU� YH�DPDUDQW�|UQHNOHUL�
GDKD� L\L� ELVN�YL� |]HOOLNOHUL� YHUPLúWLU�� 7*� LODYHVL� EX� |UQHNOHUGH� VHUWOLN� GH÷HUOHULQL�
ROXPOX� \|QGH� HWNLOHPLúWLU�� 8Q� NDUÕúÕPODUÕQGDQ� KD]ÕUODQDQ� |UQHNOHUGH� W�P� ELVN�YL�
özellikleri� ELUOLNWH� HOH� DOÕQGÕ÷ÕQGD� PÕVÕU� XQX� LoHUHQ� NDUÕúÕPODUÕQ� GDKD� L\L� ROGX÷X�
|]HOOLNOH� GH� PÕVÕU�SLULQo� XQX� LoHUHQ� ELVN�YLOHULQ� GDKD� L\L� ROGX÷X� J|]OHQPLúWLU�
�.|NVHO�YH�%DúPDQ�������� 

�������*OXWHQVL]�PDNDUQD�YH�HULúWH��UHWLPL��]HULQH�\DSÕODQ�oDOÕúPDODU 

Pirinç unX��JOXWHQVL]�PDNDUQD�YH�EHQ]HUL��U�QOHULQ��UHWLPLQGH�NXOODQÕOPDNWDGÕU��%X�
W�U� �U�QOHU� |]HOOLNOH�$V\D��ONHOHULQGH� \D\JÕQGÕU��%X� �ONHOHUGH�PDNDUQD� \DSÕPÕQGD�
SLULQo� XQX� LOH� ELUOLNWH� oHúLWOL� QLúDVWDODU� GD� NXOODQÕOPDNWDGÕU�� 6RQ� \ÕOODUGD� JOXWHQVL]�
PDNDUQD�JHOLúWLUPHN�DPDFÕ\OD�PÕVÕU�XQX�GD�NXOODQÕOPDNWDGÕU��0HVWUHV�HW�DO��������� 

���������g÷�WPH�PHWRGODUÕQÕQ�YH�XQ�SDUWLN�O�ER\XWXQXQ�JOXWHQVL]�PDNDUQD�YH�
HULúWH��UHWLPL��]HULQH�HWNLVL 

g÷�WPH� PHWRGODUÕQÕQ� �ÕVODN� |÷�WPH�� NXUX� |÷�WPH�� SLULQo� XQX� YH� SLULQo�
vermicellisinLQ� IL]LNRNLP\DVDO� |]HOOLNOHUL� �]HULQH� HWNLVLQL� DUDúWÕUPDN� YH� XQ� SDUWLN�O�
ER\XWXQXQ� SLULQo� YHUPLFHOOL� NDOLWHVL� �]HULQH� HWNLVLQH� NDUDU� YHUPHN� DPDFÕ\OD� ELU�
oDOÕúPD�\DSÕOPÕúWÕU��3LULQo�YHUPLFHOOLVL��*�QH\GR÷X�$V\D��ONHOHULQH�|]J��ELU�HULúWH�
türüdür ve genellikOH� ÕVODN� |÷�W�OP�ú� SLULQo� XQXQGDQ� KD]ÕUODQPDNWDGÕU�� .DOLWH�
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|]HOOLNOHUL� YH�G�ú�N�SLúPH�ND\EÕ� YHUPLFHOOLQLQ� WHUFLK� HGLOPH�VHEHSOHUL�DUDVÕQGDGÕU��
3LULQo�YHUPLFHOOLVLQLQ�WHPHO�ELOHúHQL�RODQ�SLULQo�XQX�YHUPLFHOOL�NDOLWHVLQL�HWNLOH\HQ�HQ�
önemli faktörlerden biriGLU�� ,VODN� |÷�WPH�� SLULQo� WDQHOHULQLQ� VX� LoHULVLQGH�
EHNOHWLOGLNWHQ�VRQUD�ELU�PLNWDU�VX�LOH�oLIW�GLVNOL�WDú�GH÷LUPHQGH�|÷�W�OPHVL�YH�PHWDO�
|÷�W�F�GH�GDKD�N�o�N�SDUoDODUD� LQFHOWLOHUHN�XQ�KDOLQH�JHWLULOPHVLGLU�� ,VODN�|÷�WPH�
LúOHPLQGH� E�\�N� PLNWDUGD� VX\D� LKWL\Do� GX\XOGX÷XQGDQ� EX� úHNLOGH� �UHWLOHQ� SLULQo�
HULúWHOHULQLQ� PDOL\HWL� ID]OD� ROPDNWDGÕU�� .XUX� |÷�WPH�� SLULQo� WDQHOHULQLQ� PHWDO�
|÷�W�F�GH�|÷�W�OHUHN�XQ�KDOLQH�JHWLULOPHVLGLU��+HU� LNL�|÷�WPH�PHWRGX�NXOODQÕODUDN�
|÷�W�OHQ�SLULQo�XQODUÕQGDQ�KD]ÕUODQDQ�SLULQo�HULúWHOHUL�DUDVÕQGD�SLúPH�ND\EÕ�GH÷HUL�
GÕúÕQGD� GL÷HU� SLúPH� |]HOOLNOHUL� EDNÕPÕQGDQ� IDUN� EXOXQPDPÕúWÕU�� .XUX� |÷�WPH�
PHWRGXQD� J|UH� |÷�W�OHQ� SLULQo� XQX� LoHUHQ� SLULQo� HULúWHVLQLQ� SLúPH� ND\EÕ� GH÷HUL�
ÕVODN� |÷�WPH� PHWRGXQD� J|UH� |÷�W�OHQ� SLULQo� XQODUÕQGDQ� KD]ÕUODQDQ� SLULnç 

HULúWHVLQLQNLQGHQ� GDKD� \�NVHN� EXOXQPXúWXU�� %XQXQ� QHGHQL� NXUX� |÷�WPH�
PHWRGXQGD�SLULQo�XQXQGD�EXOXQDQ�QLúDVWDQÕQ�]DUDU�J|UPHVL�YH�HULúWHQLQ�SLúLULOPHVL�
VÕUDVÕQGD�VX\D�JHoPHVLGLU��$\UÕFD�XQXQ�SDUWLN�O�ER\XWX�D]DOGÕNoD��U�QGHNL�SLúPH�
ND\EÕQÕQ� D]DOGÕ÷Õ� \DQL� SLúPH� NDOLWHVLQLQ� L\LOHúWL÷L� J|]OHQPLúWLU� �<RHQ\RQJ-

buddhagal and Noomhorm, 2002). 

���������1LúDVWD�|]HOOL÷LQLQ�JOXWHQVL]�PDNDUQD�YH�HULúWH��UHWLPL��]HULQH�HWNLVL 

%LU�oDOÕúPDGD�DPLORWLS�PÕVÕU�QLúDVWDVÕ�LOH�PXPVX�PÕVÕU�QLúDVWDVÕQÕQ�VSDJHWWL�SLúPH�
kalitesi ü]HULQH� HWNLVL� DUDúWÕUÕOPÕúWÕU�� 0XPVX�PÕVÕU� QLúDVWDVÕQÕQ� RUDQÕ� \�NVHOGLNoH��
VSDJHWWLQLQ� SLúPH� NDOLWHVLQLQ� ER]XOGX÷X� YH� HODVWLNL\HWLQLQ� D]DOGÕ÷Õ� J|]OHQPLúWLU��
$PLORWLS� PÕVÕU� QLúDVWDVÕQÕQ� RUDQÕ� \�NVHOGL÷LQGH� LVH� PDNDUQDGD� GDKD� VÕNÕ� \DSÕ�
ROXúWXUGX÷X�EHOLUOHQPLúWLU��'H[WHU�DQG�0DWVXR���������� 

��������� ,VÕO�LúOHP�X\JXODPDVÕQÕQ�JOXWHQVL]�PDNDUQD�YH�HULúWH��UHWLPL��]HULQH�
etkisi 

6RQ�\ÕOODUGD�ELUoRN�DUDúWÕUPDFÕ�WDUDIÕQGDQ�SLULQo�YH�PÕVÕU�XQXQGDQ�PDNDUQD��UHWLPL�
LoLQ� LúOHP� NRúXOODUÕ� EHOLUOHQPHNWHGLU� �0HVWUHV� HW� DO��� �������d�QN�� SLULQo� YH�PÕVÕU�
SURWHLQL�� NRKHVLI� KDPXU� \DSÕVÕQÕ� VD÷OD\DQ� EX÷GD\� JOXWHQLQL� LoHUPHPHNWHGLU� �/DL��
�������+DPXUD�YLVNRHODVWLN�\DSÕ\Õ�ND]DQGÕUDFDN� LúOHPOHUGHQ�ELUL��KDPXUXQ�\�NVHN�
VÕFDNOÕNWD� ÕVÕO� LúOHPH� WDEL� WXWXOPDVÕGÕU�� ,VÕO� LúOHP�� XQGD� EXOXQDQ� QLúDVWDQÕQ�
MHODWLQL]DV\RQXQX� VD÷ODPDN� LoLQ� \DSÕOPDNWDGÕU�� %XUDGDNL� MHODWLQL]H� QLúDVWDQÕQ� URO��
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ED÷OD\ÕFÕ�DMDQ�ROPDVÕGÕU� �0HVWUHV�HW�DO����������1LúDVWD� MHODWLQL]DV\RQX� LOH�SLúLUPH�
VÕUDVÕQGD� HULúWH� \DSÕVÕ� NRUXQPDNWDGÕU�� -HODWLQL]DV\RQ� GHUHFHVLQH�� SLULQo� oHúidine 

göre karar verilmektedir ve bu oran %20 -���DUDVÕQGD�GH÷LúPHNWHGLU��/DL���������� 

-HODWLQL]H� QLúDVWD�� PDNDUQD� �UHWLPLQGH� X\JXODQDQ� HNVWU�]\RQ� LúOHPLQGH� GH�
ED÷OD\ÕFÕ� URO� R\QDPDNWD� YH� \�NVHN� RUDQGD� MHODWLQL]DV\RQ� \�NVHN� HNVWU�]\RQ�
EDVÕQFÕQD�QHGHQ�RODELOGL÷LQGHQ�LVWHQPHPHNWHGLU��-XOLDQR�DQG�6DNXUDL�������� 

,VÕO�LúOHP�KDPXUD�ELUNDo�úHNLOGH�X\JXODQPDNWDGÕU��%XQODU� 

1. 8QXQ�VÕFDN�VX�LOH�NDUÕúWÕUÕOÕS�EHOLUOL�V�UH�ND\QDU�VXGD�EHNOHWLOPHVL 

2. (NVWU�]\RQ�VÕUDVÕQGD�G�ú�N�VÕFDNOÕN�\HULQH�\�NVHN�VÕFDNOÕ÷ÕQ�X\JXODQPDVÕ 

3. HDPXUD�úHNLO�YHULOGLNWHQ�VRQUD�EXKDU�X\JXODPDVÕ��KDúODPD�YH\D�PLNURGDOJD�
LOH�ÕVÕWPDGÕU��0HVWUHV�HW�DO���������� 

8]DNGR÷X¶GD� PDNDUQD� \DSÕPÕQGD� JHQHOOLNOH� NÕUÕN� SLULQo� WDQHOHUL� NXOODQÕOPDNWDGÕU��
.ÕUÕN� SLULQo� WDQHOHULQLQ� |÷�W�OPHVL� VRQUDVÕ� HOGH� HGLOHQ� SLULQo� XQXQD� ÕVÕO� LúOHP�
X\JXODQDUDN� QLúDVWDQÕQ� MHODWLQL]DV\RQX� VD÷ODQPDNWDGÕU�� +DPXU� HOGH� HGLOLS�� EX�
KDPXU�HNWU�GHUGHQ�JHoLULOHUHN�PDNDUQD�úHNOL�YHULOPHNWHGLU��'HQG\��������� 

/LWHUDW�UGH� JOXWHQ� LoHUPH\HQ� PDNDUQDODUÕQ� �UHWLPLQGH� �� DúDPDOÕ� ÕVÕO� LúOHP�
NXOODQÕOPÕúWÕU��%XQODU��HNVWU�]\RQ�|QFHVL� LON� ÕVÕO� LúOHP�YH�NXUXWPD�|QFHVL� LNLQFL� ÕVÕO�
LúOHPGLU�� øON� ÕVÕO� LúOHPGH� KDPXUD� �� GDNLND� V�UHVLQFH� EXKDU� X\JXODQPDNWDGÕU�� %X�
úHNLOGH�KDPXU�NRKHVLI�ELU�\DSÕ�ND]DQDUDN�NROD\�úHNLO�DOPDVÕ�VD÷ODQPDNWDGÕU��øNLQFL�
ÕVÕO�LúOHPGH�LVH�PDNDUQDQÕQ�SLúPH�NDOLWHVLQL�DUWWÕUPDN�LoLQ�úHNLO�YHULOPLú�KDPXUD����
GDNLND�EXKDU�X\JXODQPDNWDGÕU��%X� LúOHP�JHQHOOLNOH�VRUJXP�YH�PÕVÕU�YHUPLFHOOLVLQH�
\DSÕOPDNWDGÕU�� %LU� oDOÕúPDGD� SLULQo� HULúWHVLQGH� LON� ÕVÕO� LúOHPL� WDNLEHQ� ��� GDNLND�
EXKDU� WXWPD� LúOHPL�YH\D�NXUXWPa öncesi 1-���GDNLND�VÕFDN�VXGD�ND\QDWPD� LúOHPL�
X\JXODQPÕúWÕU�� %LU� EDúND� oDOÕúPDGD� EDNODJLO� QLúDVWDVÕQGDQ� YHUPLFHOOL� \DSÕPÕQGD�
QLúDVWD� oLULúLQH� HNVWU�]\RQ� VRQUDVÕ� VÕFDN� VXGD� �-�� GDNLND� SLúLUPH� LúOHPL�
X\JXODQPÕúWÕU��0HVWUHV�HW�DO����������� 

%LU�oDOÕúPDGD�S+��PÕVÕU�QLúDVWDVÕ�YH�IRVIDWODUÕQ��VRGLXP�WULSRO\SKRVSKDWH��63'��YH�
VRGLXP�SKRVSKDWH�GLEDVLF��673���SLULQo�XQXQXQ�oLULúOHQPH�|]HOOLNOHUL� LOH�EX�XQGDQ�
�UHWLOHQ�SLULQo� HULúWHVLQLQ� SLúPH�YH�GX\XVDO� |]HOOLNOHUL� �]HULQH�HWNLVL� DUDúWÕUÕOPÕúWÕU��
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(ULúWH��UHWLPL�LoLQ�SLULQo�XQX�LOH�VX�����RUDQÕQGD��Z�Y��NDUÕúWÕUÕOPÕú��S+¶VÕ�D\DUODQÕS�
63'�YH\D�673¶GHQ�ELUL�NDUÕúÕPD�HNOHQPLúWLU��(OGH�HGLOHQ�NDUÕúÕPD���GDNLND�EXKDU�
X\JXODQDUDN�ROXúDQ�MHO�RGD�VÕFDNOÕ÷ÕQGD����GDNLND�ER\XQFD�VR÷XWXOPXú�YH�úHULWOHU�
KDOLQGH� NHVLOPLúWLU�� %X� úHNLOGH� �UHWLOHQ� HULúWHOHULQ� VHUWOLN�� ND\JDQOÕN� JLEL� GX\XVDO�
|]HOOLNOHUL� LOH� SLúPH� ND\EÕ� YH� VX� DEVRUSVL\RQX� JLEL� SLúPH� |]HOOLNOHUL� DQDOL]OHUOH�
EHOLUOHQPLúWLU�� (ULúWHQLQ� SLúPH� ND\EÕ� YH� VX� DEVRUSVL\RQX� GH÷HUOHUL� �]HULQH� S+¶QÕQ�
HWNLVL� |QHPOL� EXOXQPXúWXU�� (Q� G�ú�N� SLúPH� ND\EÕ� YH� VX� DEVRUSVL\RQX� GH÷HUL� S+�
���¶GH� J|]OHQPLúWLU�� 0ÕVÕU� QLúDVWDVÕ� LODYHVLQLQ� SLULQo� XQXQXQ� MHODWLQL]DV\RQ�
VÕFDNOÕ÷ÕQÕ� G�ú�UG�÷��EHOLUOHQPLúWLU��.DWNÕVÕ]�SLULQo�HULúWHVL�GX\XVDO�DQDOL]GH�GDKD�
ID]OD� VHUWOLN� GH÷HUL�� GDKD� D]� ND\JDQOÕN� GH÷HUL� YHUPLúWLU�� '�ú�N� S+¶OÕ� YH\D� PÕVÕU�
QLúDVWDVÕ�NDWÕOPÕú�HULúWHOHULQ�VHUWOLN�GH÷HULQLQ�D]�ROGX÷X�J|U�OP�úW�U��)RVIDW�LODYHVL��
HULúWHOHUGH� ND\JDQOÕ÷Õ� DUWWÕUDUDN� NDOLWH\L� JHOLúWLUPLúWLU�� 63'� NDWNÕOÕ� HULúWHQLQ�� 673�
NDWNÕOÕ� HULúWH\H� QD]DUDQ� GDKD� ID]OD� ND\JDQOÕN� GH÷HULQH� VDKLS� ROGX÷X� ELOGLULOPLúWLU�
(Wang et al., 2000).    

%LU�EDúND�oDOÕúPDGD�PÕVÕU�XQXQGDQ�PDNDUQD��UHWLPL��]HULQH�DUDúWÕUPD�\DSÕOPÕúWÕU��
0ÕVÕU� XQXQXQ��� ��¶VLQH� ND\QDU� VX� ������ LODYH� HGLOHUHN� ÕVÕO� LúOHP� X\JXODQPÕú� YH�
���&¶GH� ��� GDNLND� EHNOHWLOPLúWLU�� %X� NDUÕúÕPD� JHUL� NDODQ� PÕVÕU� XQX� ������ LODYH�
HGLOLS� NDUÕúWÕUÕOPÕú�YH�HNVWU�]\RQ� LúOHPL� LOH� úHNLO�YHULOPLúWLU��0DNDUQDODUÕQ�ELU� NÕVPÕ�
���&¶GH����VDDW�NXUXWXOPXúWXU� ����oHúLW���GL÷HU�NÕVPÕ� LVH���&¶GH����VDDW�EHNOHWLOLS�
�VR÷XN� GHSRODPD�� ���&¶GH� ��� VDDW� ER\XQFD� NXUXWXOPXúWXU� ���� oHúLW��� $\UÕFD� ELU�
EDúND��UHWLPGH�LVH�|QFH�PÕVÕU�XQX�GHL\RQL]H�VX�LOH�ÕVODWÕOPÕú�YH����GDNLND�ER\XQFD�
RGD� VÕFDNOÕ÷ÕQGD� NDUÕúWÕUÕOPÕúWÕU� ����� GHYLU�GDNLND��� 6RQUD�EX� NDUÕúÕPD� �-9 dakika 

LoLQGH�VRQ�VÕFDNOÕN��������\D�GD�����&�RODQD�NDGDU�EXKDU� WXWXOPXúWXU��%XKDU��EX�
VÕFDNOÕNWD� VDELW� NDODFDN� úHNLOGH� D\DUODQDUDN� KDPXU� ��� GDNLND� EHNOHWLOPLúWLU�� %X�
LúOHPGH� VRQ� QHP����-��� DUDVÕQGD� RODFDN� úHNLOGH� EDúODQJÕoWD� LODYH� HGLOHFHN� VX�
PLNWDUÕ� D\DUODQPÕúWÕU�� +DPXUXQ� VRQ� VÕFDNOÕ÷Õ� ��-���&� RODFDN� úHNLOGH� ��� GDNLka 

NDUÕúWÕUÕODUDN� VR÷XWPD� LúOHPL� X\JXODQPÕúWÕU�� 6R÷XWXODQ� KDPXU� HNVWU�GHUGHQ�
JHoLULOHUHN� úHNLO� YHULOPLúWLU�� %X� PDNDUQDQÕQ� ELU� NÕVPÕ� ���&¶GH� ��� VDDW� ER\XQFD�
NXUXWXOPXúWXU� ���� oHúLW��� GL÷HU� NÕVPÕQD� LVH� ���&¶GH����¶OLN� ED÷ÕO� QHPGH� �-3 saat 

ER\XQFD� ÕVÕO� LúOHP�X\JXODQGÕNWDQ� VRQUD� ���&¶GH� ��� VDDW� ER\XQFD� NXUXWPD� LúOHPL�
X\JXODQPÕúWÕU� ���� oHúLW��� %X� úHNLOGH� �UHWLOHQ� PDNDUQDODUÕQ� KHUELULQH� SLúPH� ND\EÕ�
DQDOL]L�\DSÕOPÕúWÕU��%X�DQDOL]OHU�VRQXFXQGD�SLúPH�ND\ÕSODUÕ���������oHúLW�����������
oHúLW�����������oHúLW�����&¶�GH�����������oHúLW�����&¶�GH�����������oHúLW������&¶�GH���
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��������oHúLW�����&¶�GH�����������oHúLW�����&¶�GH�����������oHúLW������&¶�GH��RODUDN�
EXOXQPXúWXU��%X�VRQXoODUD�J|UH�EXKDU�X\JXODPD�LúOHPLQLQ�SLúPH�ND\EÕQÕ�D]DOWWÕ÷Õ�
EHOLUOHQPLúWLU�� (Q� L\L� VRQXo� KDPXUGD� VRQ� VÕFDNOÕN� ���&� RODQD� NDGDU� EXKDU�
X\JXODPD� LúOHPLQGH�HOGH�HGLOPLú�YH� LNLQFL� ÕVÕO� LúOHP�X\JXODPDVÕQÕQ�SLúPH�ND\EÕQÕ�
G�ú�UHUHN�SLúPH�NDOLWHVLQL�DUWWÕUGÕ÷Õ�J|]OHQPLúWLU��0HVWUHV�HW�DO������������ 

%LU�oDOÕúPDGD�QLúDVWD�MHODWLQL]DV\RQXQXQ�HULúWH�NDOLWHVL��]HULQH�HWNLVL�DUDúWÕUÕOPÕúWÕU��
%XQXQ� LoLQ� SLULQo� XQX� ����� J�� LOH� VÕFDN� VX� ��� J�� NDUÕúWÕUÕOPÕú� YH� QLúDVWD� MHODWLQL]H�
HGLOPLúWLU�� %X� NDUÕúÕPD� XQ� ������� J�� YH� ÕOÕN� VX� ��� J�� LODYH� HGLOHUHN� ��� GDNLND�
NDUÕúWÕUÕOPÕúWÕU�� +DPXUGD� D÷ÕUOÕNoD��� ��-��� VX� EXOXQPDNWDGÕU�� +amur yüzeyine 1 

GDNLND� EXKDU� X\JXODQDUDN� \�]H\� MHODWLQL]DV\RQX� \DSÕOPÕúWÕU�� +DPXU�� MHODWLQL]H�
QLúDVWDQÕQ�KRPRMHQ�GD÷ÕOÕPÕ� LoLQ����GDNLND�NDUÕúWÕUÕOPÕú�YH�����PP�SRU�oDSÕQGDNL�
HNVWU�GHUGHQ� EDVÕQoOD� JHoLULOHUHN� ND\QDU� VX\D� DWÕOPÕúWÕU�� �� GDNLND� EHNOHWLOGLNWHQ 

VRQUD�SLúLUPH� LúOHPLQL�GXUGXUPDN� LoLQ�EX]OX�VX\D�GDOGÕUÕOÕS�oÕNDUWÕOPÕú�YH�ELU�JHFH�
NXUXWXOPXúWXU��%X�úHNLOGH��UHWLOHQ�SLULQo�HULúWHOHULQLQ�SLúPH�NDOLWHOHUL� LQFHOHQPLúWLU��
hUHWLOHQ�HULúWHOHUGH�SLúPH�ND\EÕ�oRN�G�ú�N��������-0.74), su absorpsiyonu ise çok 

yüksek (% 248-����� EXOXQPXúWXU�� %X� VRQXoODU�� HULúWHOHULQ� L\L� SLúPH� NDOLWHVLQH�
VDKLS�ROGX÷XQX�J|VWHUPHNWHGLU��%KDWWDFKDU\D�HW�DO���������� 

0XQJEHDQ� HULúWHVLQLQ� IL]LNVHO� |]HOOLNOHUL� �]HULQH� MHODWLQL]H� QLúDVWD� PLNWDUÕ��
KDPXUGDNL� QHP�� �UHWLP� VÕUDVÕQGD� KDPXUD� X\JXODQDQ� ÕVÕO� LúOHP� V�UHVL��
VR÷XWXOGXNWDQ� VRQUD� JHUHNOL� VÕFDNOÕNWD� WXWPD� V�UHVL� YH� VÕFDNOÕ÷ÕQÕQ� HWNLVL�
DUDúWÕUÕOPÕúWÕU�� hUHWLP� LoLQ� ELU� PLNWDU� QLúDVWD� ��� ����� ����� ������ VX� LOH� NDUÕúWÕUÕOÕS��
ND\QDU� VX� EDQ\RVXQGD� �� GDNLND� WXWXODUDN� MHODWLQL]H� HGLOPLú� YH� JHUL� NDODQ� QLúDVWD�
LODYH�HGLOLS�VX� LOH�PLNVHUGH�NDUÕúWÕUÕOÕS�KDPXU�HOGH�HGLOPLúWLU��+DPXUXQ�QHP� LoHUL÷L�
|QFHGHQ� EHOLUOHQHQ� VHYL\H\H� ��� ���� ���� ���� D\DUODQPÕú� YH� HNVWU�GHUGHQ� oÕNDQ�
KDPXU� ND\QDU� VX� LoHULVLQH� EÕUDNÕOPÕúWÕU�� (ULúWHOHU� EXUDGD� EHOLUOL� V�UHOHUGH� ���� 40, 

���VQ��SLúLULOLS�PXVOXN�VX\X�DOWÕQGD�VR÷XWXODUDN�JHUHNOL�VÕFDNOÕNODUGD��–18, –5, 8 °C) 

EHOLUOL� V�UHOHUGH� ����� ���� ��� VDDW�� WXWXOPXúWXU�� (ULúWHOHU� VR÷XN� PXVOXN� VX\X�
içerisinde 2 saat bekletilip, kurutucuda 40°&¶GH� �� VDDW� ER\XQFD� NXUXWXOPXúWXU��
'�ú�N�QHP� LoHUL÷LQGHNL� ������KDPXUGDQ�HOGH�HGLOHQ�HULúWHOHU�G�ú�N�SLúPH�ND\EÕ��
\�NVHN� /� GH÷HUL� �RSDN�� YH� \�NVHN� NHVPH� NXYYHWL� J|VWHUPHNWHGLU�� -HODWLQL]DV\RQ�
GHUHFHVLQLQ�YH�EHOLUOL�VÕFDNOÕNWD� WXWPD�V�UHVLQLQ�HULúWHQLQ� IL]LNVHO�|]HOOLNOHUL��]HULQH�
önemli bir etkisi J|]OHQPHPLúWLU�� +DPXUXQ� QHP� LoHUL÷L�� HULúWHQLQ� E�W�Q� IL]LNVHO�
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|]HOOLNOHUL� �]HULQH� HWNLOL� ROPXú�� EHOLUOL� VÕFDNOÕNWD� WXWPD� GHUHFHVL� LVH� VDGHFH� SLúPH�
ND\EÕ� YH�VD\GDPOÕN��]HULQH�HWNLOL�ROPXúWXU�� ,VÕO� LúOHP�V�UHVL�� KDPXUXQ�VRQ�QHPLQL�
EHOLUOHPHNWHGLU��(ULúWHOHUGH�G�ú�N�SLúPH�ND\EÕ��\�NVHN�NHVPH�NXYYHWL�YH�VD\GDP�
ROPDVÕ�WHUFLK�HGLOPHNWHGLU��(Q�L\L�|]HOOLNOHUH�VDKLS�RODQ�HULúWHQLQ�KDPXU�QHPL������
ÕVÕO� LúOHP� V�UHVL� ��� VQ� YH� EHOLUOL� V�UHGH� WXWPD� VÕFDNOÕ÷Õ� ��&¶GHGLU� �*DOYH]� HW� DO���
1994). 

%LU� oDOÕúPDGD� NLP\DVDO� RODUDN� PRGLIL\H� HGLOPLú� WDSLRND� QLúDVWDVÕ� LOH� \�NVHN�
DPLOR]OX�PÕVÕU� QLúDVWDVÕQÕQ� NDUÕúÕPÕQGDQ� HULúWH� \DSÕOPÕú� YH� EX�HULúWH�PXQJ� EHDQ�
QLúDVWDVÕQGDQ� \DSÕODQ� HULúWH� LOH� IL]LNVHO� |]HOOLNOHUL� EDNÕPÕQGDQ� NDUúÕODúWÕUÕOPÕúWÕU��
0XQJ� EHDQ� HULúWHVLQLQ� �UHWLPLQGH�� QRUPDO� QLúDVWD� LOH� MHODWLQL]H� QLúDVWD� oLULúL�
���&¶GH� NDUÕúWÕUÕOÕS� HNVWU�GHUGHQ� JHoLULOHUHN� ND\QDU� VX� LoHULVLQH� DWÕOPÕú�� SLúLUPH\L�
GXUGXUPDN� LoLQ� HULúWHOHU� VR÷XN� VX\D�GDOGÕUÕOÕS� EX]GRODEÕ� ÕVÕVÕQGD� WXWXOPXú�� VR÷XN�
VX� LOH� \ÕNDQÕS�NXUXWXOPXúWXU��%X�oDOÕúPDGD�\�NVHN�DPLOR]OX�PÕVÕU� QLúDVWDVÕ� �����
DPLOR]�� EDVÕQo� UHDNW|U�QGH� MHODWLQL]H� HGLOPLúWLU�� <�NVHN� DPLOR]OX� QLúDVWD� LOH� VX�
NDUÕúÕPÕ� ������� ���� ���� NXUXPDGGH�HVDVÕQD�J|UH�� ÕVÕWÕOPÕú� ����GDNLND�� YH�EDVÕQo�
UHDNW|U�QH� YHULOPLúWLU�� 1LúDVWD-VX� NDUÕúÕPÕ� EXUDGD� ���� USP� GH� NDUÕúWÕUÕOPÕú� YH�
����&�\H�ÕVÕWÕODUDN����GDNLND�ER\XQFD�EX�VÕFDNOÕNWD�EHNOHWLOPLúWLU��.DUÕúÕP����&�\H�
VR÷XWXODUDN� �� VDDW� EX� ÕVÕGD� WXWXOPXúWXU�� 1RUPDO� WDSLRND� QLúDVWDVÕ� ����� J��
NXUXPDGGH� HVDVÕQD� J|UH�� LOH� MHODWLQL]H� \�NVHN� DPLOR]OX� QLúDVWD� oLULúL� ������ �����
600 ve\D� ���� J�� ��� GDNLND� ER\XQFD� NDUÕúWÕUÕOPÕúWÕU�� (OGH� HGLOHQ� NDUÕúÕP� �� PP�
oDSÕQGDNL� HNVWU�GHUGHQ� JHoLULOHUHN� LoHULVLQGH� �� ������ PLNWDUÕQGD� VR\D� IDVXO\HVL�
\D÷Õ� LoHUHQ�ND\QDU�VX� LoHULVLQH�DNWDUÕOPÕúWÕU��(ULúWHOHU�EHOLUOL� V�UHOHUGH� �������������
40, 50 ve 60 sn) SLúLULOHUHN� EX]OX� VX� LoHULVLQH� DNWDUÕOPÕú� YH� EXUDGD� �-10 dakika 

WXWXOPXú�� ��� VDDW� ER\XQFD� VR÷XN� RGDGD� ���&�� DVNÕGD� EHNOHWLOPLú�� EXQX� WDNLEHQ�
���&¶GHNL� VXGD� ��� VDDW� WXWXOPXú� YH� RGD� VÕFDNOÕ÷ÕQGD� NXUXWXOPXúWXU�� 7DSLRND�
QLúDVWDVÕ�� VRG\XPWULPHWDIRVIDW� �6703�� LOH� oHúLWOL� S+� GH÷HUOHULQGH� ������� �������
VÕFDNOÕNODUGD� ������������&��YH�V�UHOHUGH� ���������������VDDW��oDSUD]�ED÷ODQPÕúWÕU��
)DUNOÕ� oDSUD]� ED÷ODPD� LúOHPOHULQLQ� QLúDVWDQÕQ� IRQNVL\RQHO� |]HOOLNOHULQL� HWNLOHGL÷L�
J|]OHQPLúWLU�� � %X� oDOÕúPD� VRQXFXQGD� VDGHFH� GR÷DO� YH\D� oDSUD]� ED÷OÕ� WDSLRND�
QLúDVWDVÕ� NXOODQÕODUDN� \DSÕODQ� HULúWHOHULQ� NDEXO� HGLOHPH]� |]HOOLNWH� ROGX÷X�
EHOLUOHQPLúWLU�� dDSUD]� ED÷OÕ� WDSLRND� QLúDVWDVÕ� LOH� \�NVHN� DPLOR]OX� QLúDVWD�
NDUÕúÕPÕQGDQ� HOGH� HGLOHQ� HULúWHOHU� LQFHOHQGL÷LQGH� SLúPH� LúOHPL� |QFHVL� YH�
VRQUDVÕQGD� HULúWHOHULQ� L\L� NDOLWHGH� ROGX÷X� EHOLUOHQPLúWLU�� 'X\XVDO� DQDOL]GH� LVH� EX�
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NDUÕúÕPGDQ� HOGH� HGLOHQ� HULúWHOHU� PXQJ� EHDQ� QLúDVWDVÕQGDQ� \DSÕODQ� HULúWHOHUH�
NÕ\DVOD�WHUFLK�HGLOPLúWLU��.DVHPVXZDQ�HW�DO������������ 

2.6.3.4. Emülsifiye edici ajan ilavesinin glutenVL]�PDNDUQD� YH� HULúWH� �UHWLPL�
üzerine etkisi 

(ULúWH\H�JDP�JLEL�VWDELOL]|UOHU�YH�HP�OVLIL\H�HGLFL�DMDQODU�GD�HNOHQHELOPHNWHGLU��%X�
PDGGHOHULQ� NXOODQÕP� QHGHQL�� HULúWHGH� VÕNÕ� \DSÕ� HOGHVL�� \DSÕúNDQOÕ÷ÕQ� D]DOPDVÕ� YH�
QLúDVWDQÕQ�\DSÕGD�GDKD�L\L�WXWXQPDVÕQÕ�VD÷ODPDNWÕU��$\UÕFD�HP�OVLIL\H�HGLFL�DMDQODU 
HNVWU�]\RQ� LúOHPOHULQGH� \D÷� JLEL� URO� R\QDPDNWDGÕU�� %X� GD� GDKD� NROD\� ELU� �UHWLP�
VD÷ODPDNWD�YH��U�QGH�GDKD�D]�úHNLO�ER]XNOX÷XQD�QHGHQ�ROPDNWDGÕU��/DL��������� 

%LU�oDOÕúPDGD�SLULQo�PDNDUQDVÕQÕQ�NDOLWHVL��]HULQH�SLULQo�|]ellikleri ve ilave edilen 

HP�OVLIL\H� HGLFL� DMDQODUÕQ� HWNLVL� DUDúWÕUÕOPÕúWÕU�� dDOÕúPDGD� LNL� oHúLW� SLULQo� XQX�
�\�NVHN� YH� G�ú�N� DPLOR]� LoHULNOL� SLULQo� XQX�� NXOODQÕOPÕúWÕU�� (P�OVLIL\H� HGLFL� DMDQ�
olarak ise GMS (gliseril monostearat) ve ticari emülgatör (KM3000; D-sorbitol, 

VR\D� IDVXO\HVL� \D÷Õ�� OHVLWLQ�� SURSLOHQ� JOLNRO�� JOLVHULQ� \D÷� DVLWL� HVWHUL� YH� VXNUR]� \D÷�
DVLWL� HVWHUL�� NXOODQÕOPÕúWÕU�� dDOÕúPDGD� LNL� GHID� MHODWLQL]DV\RQ� LúOHPL� X\JXODQPÕúWÕU��
Birincisi, ekstrüzyondan önce pirinç ununun ön jelatinizasyonu, ikincisi ise 

HNVWU�]\RQGDQ� VRQUD� SLULQo� PDNDUQDVÕQÕQ� \�]H\� MHODWLQL]DV\RQXGXU�� %XQXQ� LoLQ�
SLULQo�XQX�ELU�JHFH�VXGD�YH\D�VX�HP�OVLIL\H�HGLFL�DMDQ�LoHUHQ�NDUÕúÕPGD��������YH\D�
��� J�NJ� NXUXPDGGH� HVDVÕQD� J|UH�� EHNOHWLOHUHN� QHPL� ���¶D� oÕNDUÕOPÕúWÕU�� 6RQUD�
pirinç unuQD� ���&¶GH� ��� GDNLND� EXKDU� X\JXODQPÕú� YH� HP�OVLIL\H� HGLFL� DMDQ� LODYH�
HGLOPLúWLU�� (NVWU�]\RQ� LúOHPL� \DSÕOGÕNWDQ� VRQUD� HOGH� HGLOHQ� PDNDUQD\D� ELU� VDDW�
V�UHVLQFH�EXKDU�X\JXODQPÕúWÕU��'DKD�VRQUD�PDNDUQD����&¶GH�ELU�VDDW�DUGÕQGDQ�GD�
���&¶GH� DOWÕ� VDDW� ER\XQFD� NXUXWXOPXúWXU�� %X� úHNLOGH� �UHWLOHQ�PDNDUQDODUÕQ� NDOLWH�
|]HOOLNOHUL�LQFHOHQPLúWLU��*06��\�NVHN�DPLOR]�LoHULNOL�PDNDUQDQÕQ�SLúPH�|]HOOLNOHULQL�
JHOLúWLUPLú�� SLúPH� ND\EÕQÕ� G�ú�U�S� SLúPH� D÷ÕUOÕ÷ÕQÕ� DUWWÕUPÕú� YH� PDNDUQDGD�
\DSÕúNDQOÕ÷Õ� D]DOWPÕúWÕU�� � 3LULQo� PDNDUQDVÕQD� NXUXWPD� LúOHPLQGHQ� |QFH� EXKDU�
X\JXODQPDVÕ� GD� SLúPH� |]HOOLNOHULQL� JHOLúWLUPLúWLU�� '�ú�N� DPLOR]� LoHULNOL� SLULQo�
XQXQGDQ� KD]ÕUODQDQ� PDNDUQDGD� LVH� L\L� VRQXo� DOÕQPDPÕúWÕU�� *06� NDWÕODQ�
PDNDUQDQÕQ� UHQJLQLQ� NUHP� UHQJLQGH�� .0����� NDWÕODQ� PDNDUQDQÕQ� UHQJLQLQ� LVH�
VDUÕPVÕ� UHQNWH� ROGX÷X� J|]OHQPLúWLU�� Buhar uygulanan makarnalarda ise görsel 

olarak renk daha koyudur (Lai, 2001).     
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%LU� EDúND� DUDúWÕUPDGD� PÕVÕU� QLúDVWDVÕQGDQ� HULúWH� �UHWLPLQGH� JOLVHULO� PRQRVWHDUDW�
�*06�� NXOODQÕPÕQÕQ� HWNLVL� DUDúWÕUÕOPÕúWÕU�� (ULúWH� �UHWLPL� LoLQ� NXUX� PÕVÕU� QLúDVWDVÕ�
������LOH�SLúPLú�PÕVÕU�QLúDVWDVÕ������NDUÕúWÕUÕOPÕúWÕU��3LúPLú�QLúDVWD��NXUX�QLúDVWD\D�
���� RUDQÕQGD� VX� NDWÕODUDN� KD]ÕUODQPÕúWÕU�� (OGH� HGLOHQ� KDPXU� HNVWU�GHUGHQ�
JHoLULOHUHN� HULúWH� �UHWLOPLúWLU�� %X� HULúWHOHU�� ��� VDQL\H� V�UHVLQFH� NDynar suda 

EHNOHWLOGLNWHQ�VRQUD�DNDQ�VX�DOWÕQGD���GDNLND� WXWXODUDN�VR÷XWXOPXú�YH�NXUXWXFXGD�
���&¶GH�NXUXWXOPXúWXU��$QDOL]OHU�VRQXFXQGD�*06�NDWÕODUDN�\DSÕODQ�HULúWHQLQ�SLúPH�
V�UHVLQLQ� ID]OD� ROGX÷X�� VX� DEVRUSVL\RQX� YH� SLúPH� ND\EÕQÕQ� G�ú�N� ROGX÷X�
EHOLUOHQPLúWLU�� %X� HULúWHOHULQ� WHNVW�U� |]HOOLNOHUL� LQFHOHQGL÷LQGH� *06� LODYHVLQLQ�
HULúWHQLQ� VHUWOL÷LQL� ELUD]�� NRKHVLIOL÷LQL�� \DSÕúNDQOÕ÷ÕQÕ�� HODVWLNL\HWLQL� YH�
oL÷QHQHELOLUOL÷LQL�LVH�|QHPOL�GHUHFHGH�G�ú�UG�÷��J|]OHQPLúWLU��.DXU�HW�DO����������� 
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3. MATERYAL VE METOD 

3.1. Materyal 

%X� WH]� oDOÕúPDVÕ� NDSVDPÕQGD�JOXWHQVL]�HULúWH��UHWLPLQGH�KDPPDGGH�RODUDN� WLFDUL�
SLULQo� YH� WLFDUL� PÕVÕU� |UQH÷L� NXOODQÕOPÕúWÕU�� 3LULQo� YH� PÕVÕU� |UQH÷L�� %UDEHQGHU�
4XDGUXPDW� -XQLRU� GH÷LUPHQLQGH� |÷�W�OP�ú�� HOGH� HGLOHQ� XQODU� ����µm’lik elekten 

HOHQPLú��HOHN��]HULQGH�NDODQ�NÕVÕP�WHNUDU�|÷�W�OHUHN�����µP¶OLN�HOHNWHQ�HOHQPLúWLU��
212 µP¶OLN� HOH÷LQ� �VW�QGH� NDODQ� XQ� LVH� MHODWLQL]DV\RQGD� NXOODQÕOPDN� �]HUH� ����
µP¶OLN�HOHNWHQ�HOHQHUHN�NHSH÷L�D\UÕOPÕúWÕU�� 

(ULúWH� �UHWLPLQGH� ED]Õ� GHQHPHOHUGH� LQJUHGL\HQ� RODUDN� NHoLER\QX]X� JDPÕ� �,QFRP�
$�ù��� 0HUVLQ��� NVDQWDQ� JDP� �.X]H\� .LP\D�� øVWDQEXO�� YH�YH\D� WUDQVJOXWDPLQD]�
HQ]LPL�������QLWH�J���$MLQRPRWR��7HDQHFN��1�-���86$��NXOODQÕOPÕúWÕU�� �.HoLER\QX]X�
JDPÕ� YH� NVDQWDQ� JDP� SLULQo� XQXQD� YH\D� PÕVÕU� XQXQD� ��� RUDQÕQGD��
tranVJOXWDPLQD]��HQ]LPL������RUDQÕQGD�LODYH�HGLOPLúWLU� 

3.2. Metot 

3.2.1. Hammadde Analizleri 

���������5XWXEHW�PLNWDUÕ�WD\LQL 

5XWXEHW�PLNWDUÕ��$$&&�0HWRG�1R���-��$��$$&&�������¶D�J|UH�VDSWDQPÕúWÕU� 

���������.�O�PLNWDUÕ�WD\LQL 

.�O�PLNWDUÕ��$$&&�0HWRG�1R���-01 ($$&&�������¶D�J|UH�VDSWDQPÕúWÕU� 

���������3URWHLQ�PLNWDUÕ�WD\LQL 

3URWHLQ�PLNWDUÕ��$$&&�0HWRG�1R���-��$��$$&&�������¶D�J|UH�VDSWDQPÕúWÕU� 

3LULQo�XQX�LoLQ�oHYLUPH�IDNW|U��������PÕVÕU�XQX�LoLQ������RODUDN�DOÕQPÕúWÕU� 

3.2.1.4. Renk analizi 

3LULQo� YH� PÕVÕU� XQODUÕQÕQ� UHQNOHUL� 0LQROWD� 6SHFWURSKRWRPHWHU�� &0-360d  

NXOODQÕODUDN�EHOLUOHQPLúWLU��+XQWHU�UHQN�GH÷HUOHUL��/��D��E�¶�QGHQ�ROXúDQ��oO��VNDODGD�
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/ ���� EH\D]�� / � �� VL\DK�� \�NVHN� SR]LWLI� D� UHQN� GH÷HUL� NÕUPÕ]Õ�� \�NVHN� QHJDWLI� D�
UHQN�GH÷HUL�\HúLO��\�NVHN�SR]LWLI�E�UHQN�GH÷HUL�VDUÕ�YH�\�NVHN�QHJDWLI�E�UHQN�GH÷HUL�
PDYL� RODUDN� GH÷HUOHQGLULOPLúWLU�� 5HQN� GH÷HUOHUL� �� GH÷HULQ� RUWDODPDVÕ� RODUDN�
YHULOPLúWLU� 

���������øPP�QRORMLN�<|QWHPOH��(/ø6$��*OXWHQ�%HOLUOHQPHVL�� 

*OXWHQH� LQWROHUDQVÕ� RODQ� ELUH\OHU� LoLQ� JÕGDODUÕQ� VHoLPLQGH� Ye kalite kontrolünde 

JOXWHQ� EHOLUOHQPHVL� E�\�N� |QHP� WDúÕPDNWDGÕU�� ����������� WDULKLQGH� \D\ÕQODQPÕú�
RODQ�7�UN�*ÕGD�.RGHNVL�³*OXWHQVL]�*ÕGD�0DGGHOHUL�7HEOL÷L´�QH�J|UH�EX÷GD\��DUSD��
oDYGDU� YH� \XODI� LoHUHQ� ³JOXWHQL� D]DOWÕOPÕú� JÕGD� PDGGHOHULQ´� GH� JOXWHQ� PLNWDUÕ 
NXUXPDGGH��]HULQGHQ������SSP¶L�JHoPHPHOLGLU��$\UÕFD�EX÷GD\��DUSD��oDYGDU��\XODI�
\HULQH�NXOODQÕODQ�JOXWHQ�LoHUPH\HQ�ELOHúHQOHUGHQ�ROXúDQ�³JOXWHQVL]�JÕGD�PDGGHOHUL´�
QGH� JOXWHQ� PLNWDUÕ� NXUXPDGGH� �]HULQGHQ� ��� SSP¶L� JHoPHPHOLGLU�� %X� oDOÕúPDGD�
JOXWHQVL]� HULúWH� �UHWPHN� DPDoODQGÕ÷Õ� LoLQ� (/ø6$� \|QWHPLQH� GD\DOÕ� LPP�QRORMLN�
yöntemle (AOAC 991.19 referans nolu analiz metodu, 1991) gluten analiz kiti 

NXOODQÕODUDN� NDQWLWDWLI� RODUDN� SLULQo� YH� PÕVÕU� XQXQGD� JOLDGLQ� YH� JOXWHQ� LoHUL÷L�
EHOLUOHQPLúWLU�� gUQHNOHU� ���¶OÕN� HWDQROGH� �� JHFH� EHNOHWLOHUHN� HNVWUDNWH� HGLOPLúWLU��
7HVWLQ�HVDVÕ�DQWLMHQ-DQWLNRU� UHDNVL\RQXQD�GD\DQPDNWDGÕU��.LWGH�EXOXQDQ�PLNURWLWHU�
NX\XFXNODUÕ� JOLDGLQH� VSHVLILN� DQWLNRUODUOD� NDSODQPÕúWÕU�� .X\XFXNODUD� VWDQGDUW� YH\D�
örnek solüsyonunun  ilavesiyle mevcut gliadin sSHVLILN� DQWLNRUD� ED÷ODQPDNWDGÕU��
Sonuçta antikor-DQWLMHQ� NRPSOHNVL� ROXúPDNWDGÕU�� $QWLNRUODUD� ED÷ODQPDPÕú� RODQ�
|UQHN� ELOHúHQOHUL� \|QWHPLQ� \ÕNDPD� DúDPDODUÕQGD� � X]DNODúWÕUÕOPDNWDGÕU�� %D÷ODQDQ�
JOLDGLQ� DQWLNRUOD� NRQMXJH� HGLOPLú� SHURNVLGD]� HQ]LPL� LOH� EHOLUOHQPHNtedir. 

%D÷ODQPDPÕú� HQ]LP� NRQMXJDWÕ� \ÕNDPD� DúDPDVÕQGD� X]DNODúWÕUÕOPDNWDGÕU��
.X\XFXNODUD� HQ]LP� VXEVWUDWÕ� YH� NURPRMHQ� LODYH� HGLOLS� LQN�EH� HGLOPHNWHGLU�� %D÷OÕ�
HQ]LP� NRQMXJDWÕ� UHQNVL]� NURPRMHQL� PDYL� ELU� �U�QH� G|Q�úW�UPHNWHGLU�� 5HDNVL\RQ�
VRQODQGÕUÕFÕ� UHDNWLI� LODYHVL� LOH� UHQN� PDYLGHQ� VDUÕ\D� G|Q�úPHNWH� YH� ���� QP¶GH�
|Oo�P�\DSÕOPDNWDGÕU��6RQXoODU� ��GH÷HULQ�RUWDODPDVÕ�RODUDN�YHULOPLúWLU��%X�\|QWHP�
NXOODQÕODUDN���SSP�G�]H\LQH�NDGDU�JOXWHQ�YDUOÕ÷Õ�WHVSLW�HGLOHELOPHNWHGLU� 

 

*OLDGLQ�PLNWDUÕ��SSP�� � 

                                           

C (ng/ml) x 50 x 100 (ml) 
 
    1000 x 1 x 10 (g)     
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*OXWHQ�PLNWDUÕ��SSP�� �*OLDGLQ�[�� 

&�  � .DOLEUDV\RQ� H÷ULVLQGH� |UQHN� LoLQ� RNXQDQ� DEVRUEDQVD� NDUúÕOÕN� JHOHQ� GHULúLP�
PLNWDUÕ 
���J������PO� �(NVWUDNWH�HGLOHQ�|UQHN�PLNWDUÕQÕQ�RUDQÕ 
50 = Seyreltme faktörü 

���� �QJ�J¶�Õ�PJ�NJ¶�D�oHYLUPH�IDNtörü 

 

 

 

 

 

 

 

 

ùHNLO������*OLDGLQ�VWDQGDUWODUÕQD�DLW�NDOLEUDV\RQ�H÷ULVL 

�������3LULQo�(ULúWHVL�hUHWLPL 

���������1LúDVWD�MHODWLQL]DV\RQX 

(ULúWH� �UHWLPLQGH� JOXWHQ� LoHUPH\HQ� SLULQo� XQX� NXOODQÕOGÕ÷ÕQGD� KDPXUGD� JOXWHQ�
SURWHLQLQLQ� VD÷ODGÕ÷Õ� JHUHNOL� D÷� \DSÕ� ROXúPDPDNWDGÕU�� %X� \�]GHQ� KDPPDGGH\H�
ED]Õ� |Q� LúOHPOHU� X\JXODQDUDN� JOXWHQ� EHQ]HUL� ELU� D÷� \DSÕQÕQ� ROXúXPX��
VD÷ODQDELOPHNWHGLU�� 8QGD� EXOXQDQ� QLúDVWDQÕQ� ÕVÕO� LúOHP� LOH� MHODWLQL]DV\RQX� EX� |Q�
LúOHPOHUGHQ�ELULGLU��%X�oDOÕúPDGD�SLULQo�HULúWHVL��UHWLPLQGH�NXOODQÕODFDN�ROan toplam 

���J������UXWXEHW�HVDVÕQD�J|UH��SLULQo�XQXQXQ�EHOLUOL�PLNWDUODUGDNL�NÕVPÕQD�������
����� ���� YH� ����� MHODWLQL]DV\RQ� LúOHPL� X\JXODQPÕúWÕU�� %X� DPDoOD� EHOLUOL�
miktardaki pirinç ununa (> 212 µP����NDWÕ��Z�Z��ND\QDU�VX�LODYH�HGLOPLú�YH���GDNLND�

y = 0.0076x + 0.0223 

R 2 
 = 0.9984 

0 
0.2 
0.4 

0.6 
0.8 
1.0 
1.2 

1.4 
1.6 
1.8 

0 50 100 150 200 250 

C (ng/ml) 

A
b

so
rb

an
s 



 28 

kaynar sX�EDQ\RVXQGD�EHNOHWLOPLúWLU��2GD�VÕFDNOÕ÷ÕQGD���VDDW�EHNOHWLOGLNWHQ�VRQUD�
HULúWH��UHWLPLQGH�NXOODQÕOPÕúWÕU�� 

���������(ULúWH��UHWLPL 

0DGGH���������GH�EHOLUWLOGL÷L� úHNLOGH� MHODWLQL]H�HGLOHQ�SLULQo�XQX�|UQH÷LQH� MHODWLQL]H�
HGLOPHPLú�SLULQo� XQX� YH� WRSODP�VX�XQXQ� ����¶L� �Z�Z��RODFDN�úHNLOGH�VX�NDWÕODUDN�
\R÷XUXFXGD� �.LWFKHQ$LG� .��66�� 86$�� �� GDNLNDGD� ELU� NHQDUODUGD� NDODQ� KDPXU�
WRSDUODQDUDN�WRSODP����GDNLND��\R÷XUXOPXúWXU��(OGH�HGLOHQ�KDPXU�NDSDOÕ�ELU�NDSWD�
35°&¶GH����GDNLND�HW�YGH�GLQOHQGLULOPH\H�EÕUDNÕOPÕúWÕU��'LQOHQGLULOPLú�KDPXU�HULúWH�
PDNLQDVÕQGD� �$PSLD� ����� øWDO\D�� �ùHNLO� ����� VÕUDVÕ\OD� ��� �� YH� �� QXPDUD\D�
D\DUODQPÕú� VLOLQGLUOHU� DUDVÕQGDQ� �¶HU� NH]� JHoLULOLS� úHNLO� YHULOPLú� YH� LQFH� WDEDND�
KDOLQH� JHWLULOPLúWLU�� øQFHOWLOHQ� KDPXU� HULúWH� KDOLQGH� NHVLOPLú� YH� HW�YGH� ��°C’de 22 

VDDW� ER\XQFD� NXUXWXOPXúWXU�� .XUXWPD� LúOHPL� ELWWLNWHQ� VRQUD� HULúWHOHU� SODVWLN�
SRúHWOHUGH�SDNHWOHQLS����J�Q�ER\XQFD�GLQOHQGLULOPLúWLU��� 

 

 

ùHNLO������(ULúWH�PDNLQDVÕ 

dDOÕúPDQÕQ�LNLQFL�NÕVPÕQGD�LON�NÕVÕPGD�KD]ÕUODQDQ�HULúWH�|UQHNOHULQGHQ�HQ�L\L�NDOLte 

|]HOOLNOHULQH��SLúPH�|]HOOLNOHUL��UHQN��WHNVW�U�YH�GX\XVDO�|]HOOLNOHU���VDKLS�RODQ�HULúWH�
|UQH÷LQLQ� MHODWLQL]DV\RQ� GHUHFHVL� HVDV� DOÕQDUDN� IRUP�ODV\RQD� XQ�PLNWDUÕQÕQ���¶��
RUDQÕQGD� NHoLER\QX]X� JDPÕ� YH\D� NVDQWDQ� JDP� LODYH� HGLOPLúWLU�� øON� NÕVÕPGD�
belirtildi÷L�úHNLOGH�HULúWH�|UQHNOHUL�KD]ÕUODQPÕúWÕU��� 
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(Q� L\L� NDOLWH� |]HOOL÷LQH� VDKLS�HULúWH� |UQH÷LQH� WUDQVJOXWDPLQD]� �7*�� LODYHVLQLQ� QDVÕO�
ELU� HWNL� \DUDWWÕ÷ÕQÕ� EHOLUOHPHN� LoLQ� D\QÕ� MHODWLQL]DV\RQ� GHUHFHVL� HVDV� DOÕQDUDN�
IRUP�ODV\RQD�XQ�PLNWDUÕQÕQ�����¶L�RUDQÕQGD�7*�LODYH�HGLOPLúWLU��.RQWURO�|UQH÷LQGH�
7*� EXOXQPDPDNWDGÕU�� $\UÕFD� D\QÕ� MHODWLQL]DV\RQ� GHUHFHVLQGH� JDP� LODYH� HGLOHUHN�
KD]ÕUODQDQ� |UQHN� IRUP�ODV\RQXQD� GD�7*� ������� LODYHVL� \DSÕOPÕúWÕU��(ULúWH� �UHWLPL�
D\QÕ� úHNLOGH� JHUoHNOHúWLULOPLúWLU�� (ULúWH� �UHWLPLQGH� KDPXUXQ 35°C’de 30 dakika 

HW�YGH� GLQOHQGLUPH� LúOHPLQLQ� \DQÕVÕUD� 7*� LODYH� HGLOPLú� |UQHNOHUGH� HULúWH� úHNOL�
verildikten sonra kurutmaya geçilmeden önce TG enziminin aktivite gösterebilmesi 

LoLQ�HW�Y�LoHULVLQH�VX�S�VN�UW�OHUHN�QHPOL�RUWDP�VD÷ODQPÕú����°&¶GH���IDUNOÕ�sürede 

���VDDW�YH\D���VDDW��EHNOHWPH� LúOHPL�X\JXODQPÕúWÕU��%X�DúDPDGD�WUDQVJOXWDPLQD]�
HQ]LPLQLQ�ROXúWXUGX÷X�oDSUD]�ED÷ODUÕQ�VÕNÕ�ELU�\DSÕ�VD÷OD\DUDN�JOXWHQ�EHQ]HUL� �ELU�
D÷�\DSÕ�PH\GDQD�JHWLUHFH÷L�G�ú�Q�OPHNWHGLU��� 

�������0ÕVÕU�(ULúWHVL�hUHWLPL 

3.2.3.1. NiúDVWD�MHODWLQL]DV\RQX 

(ULúWH��UHWLPLQGH�PÕVÕU�XQX�NXOODQÕOGÕ÷ÕQGD�GD�SLULQo�XQXQGD�ROGX÷X�JLEL�KDPXUGD�
JOXWHQ� SURWHLQLQLQ� VD÷ODGÕ÷Õ� JHUHNOL� D÷� \DSÕ� ROXúPDPDNWDGÕU�� %X� QHGHQOH� XQGD�
EXOXQDQ� QLúDVWDQÕQ� ÕVÕO� LúOHP� LOH� MHODWLQL]DV\RQX� JHUHNPHNWHGLU�� %X� DPDoOD� PÕVÕU�
HULúWHVL� �UHWLPLQGH� NXOODQÕODFDN� RODQ� WRSODP� ���� J� ����� UXWXEHW� HVDVÕQD� J|UH��
PÕVÕU� XQXQXQ� EHOLUOL�PLNWDUGDNL� NÕVPÕQD� ����������YH������ MHODWLQL]DV\RQ� LúOHPL�
X\JXODQPÕúWÕU�� %HOLUOL� PLNWDUGDNL� PÕVÕU� XQXQXQ� �>212 µm) üzerine toplam un 

PLNWDUÕQÕQ� ���¶L� �Z�Z�� RUDQÕQGD� ND\QDU� VX� LODYH� HGLOPLú� YH� �� GDNLND� ND\QDU� VX�
EDQ\RVXQGD�EHNOHWLOPLúWLU��%X�|UQHNOHU�RGD�VÕFDNOÕ÷ÕQGD���VDDW�EHNOHWLOGLNWHQ�VRQUD�
HULúWH��UHWLPLQGH�NXOODQÕOPÕúWÕU�� 

���������(ULúWH��UHWLPL 

0DGGH� �������¶GH� EHOLUWLOGL÷L� úHNLOGH� MHODWLQL]H� HGLOHQ�PÕVÕU� XQX� |UQH÷LQH� MHODWLQL]H�
HGLOPHPLú�PÕVÕU� XQX� NDWÕODUDN� \R÷XUXFXGD� �.LWFKHQ$LG� .��66��86$�� �� GDNLNDGD�
ELU� NHQDUODUGD� NDODQ� KDPXU� WRSDUODQDUDN� WRSODP� ��� GDNLND� � \R÷XUXOPXúWXU��
-HODWLQL]DV\RQGD� NXOODQÕODQ� VX� KDPXU� ROXúXPX� LoLQ� \HWHUOL� ROPXú� D\UÕFD� VX� ilave 

HGLOPHPLúWLU�� 3LULQo� HULúWHVLQGH� ROGX÷X� JLEL� HQ� L\L� NDOLWH� |]HOOLNOHULQH� �SLúPH�
|]HOOLNOHUL�� UHQN�� WHNVW�U� YH� GX\XVDO� |]HOOLNOHU�� VDKLS� RODQ� PÕVÕU� HULúWHVL� |UQH÷LQLQ�
MHODWLQL]DV\RQ� GHUHFHVL� HVDV� DOÕQDUDN� IRUP�ODV\RQD� XQ�PLNWDUÕQÕQ���¶�� RUDQÕQGD�
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keçibR\QX]X�JDPÕ�YH\D�NVDQWDQ�JDP�LODYH�HGLOPLúWLU��0ÕVÕU�HULúWHVLQH�7*�LODYHVLQLQ�
HWNLVLQL�EHOLUOH\HELOPHN�LoLQ�HQ�L\L�NDOLWH�|]HOOL÷LQH�VDKLS�RODQ�PÕVÕU�HULúWHVL�|UQH÷LQLQ�
MHODWLQL]DV\RQ�GHUHFHVL� HVDV�DOÕQDUDN� IRUP�ODV\RQD�XQ�PLNWDUÕQÕQ�����¶L� RUDQÕQGD�
TG ilaYH� HGLOPLúWLU�� $\UÕFD� D\QÕ� MHODWLQL]DV\RQ� GHUHFHVLQGH� JDP� LODYH� HGLOHUHN�
KD]ÕUODQDQ�|UQHN�IRUP�ODV\RQXQD�GD�7*��XQ�PLNWDUÕQÕQ�����¶L��LODYHVL�\DSÕOPÕúWÕU� 

�������(ULúWH�gUQHNOHULQLQ�.DOLWH�.DUDNWHULVWLNOHULQLQ�%HOLUOHQPHVL� 

���������3LULQo�YH�PÕVÕU�HULúWHOHULQLQ�SLúPH�|]HOOLNOHUL 

�����������3LúPH�V�UHVL�WD\LQL 

(ULúWH� |UQHNOHULQGH� SLúPH� V�UHVL� WD\LQL� '¶(JLGLR� HW� DO�� ������� WDUDIÕQGDQ� EHOLUWLOHQ�
\|QWHPH�J|UH�\DSÕOPÕúWÕU��.D\QDPDNWD�RODQ�VX\XQ� LoHULVLQH�ELU�PLNWDU�HULúWH�DWÕOÕS�
��� GDNLNDGDQ� LWLUDEHQ� |UQHN� DOÕQÕS� FDP� OHYKDODU� DUDVÕQGD� � VÕNÕúWÕUÕOÕU�� � (ULúWHQLQ�
RUWDVÕQGDNL�DoÕN�UHQNOL�SLúPHPLú�NÕVÕP�ND\EROXQFD\D�NDGDU�EX�LúOHPH�ELUHU�GDNLND�
DUD� LOH� GHYDP� HGLOLU�� %DúODQJÕoWDQ� EX� DQD� NDGDU� JHoHQ� V�UH� SLúPH� V�UHVL� RODUDN�
DOÕQÕU��6RQXoODU���GH÷HULQ�RUWDODPDVÕ�RODUDN�YHULOPLúWLU� 

�����������6X\D�JHoHQ�PDGGH�PLNWDUÕ��3LúPH�ND\EÕ� 

3LúPH� ND\EÕ� DQDOL]L� LoLQ� ���� PO¶OLN� ELU� EHKHUH� ���� PO� oHúPH� VX\X� NRQXS�
ND\QDWÕOPÕú� YH� LoHULVLQH� ��� J� HULúWH� LODYH� HGLOPLúWLU�� 3LúLUPH� LúOHPL� VÕFDNOÕ÷Õ�
ayarlanarak sabit tutulabilen kum banyosunGD� JHUoHNOHúWLULOPLúWLU�� 3LULQo� YH�PÕVÕU�
HULúWHOHUL� SLúPH� V�UHVL� WD\LQLQGH� EHOLUOHQHQ� V�UH� NDGDU� SLúLULOPLú� YH� SLúPH� VX\X�
V�]�OP�úW�U�� (OGH� HGLOHQ� V�]�QW�� |QFHGHQ� GDUDVÕ� EHOLUOHQPLú� ELU� EHKHUH�
DNWDUÕOPÕúWÕU��6RQUD���°&¶�\H�D\DUODQPÕú�HW�YGH�VDELW�D÷ÕUOÕ÷D�gelinceye kadar (24 

VDDW�� NXUXWXOPXú� YH� GHVLNDW|UGH� EHNOHWLOGLNWHQ� VRQUD� WDUWÕOPÕúWÕU�� %XUDGDQ� � SLúPH�
VX\XQD� JHoHQ�PDGGH�PLNWDUÕ���RODUDN� DúD÷ÕGD� EHOLUWLOGL÷L� úHNLOGH� KHVDSODQPÕúWÕU�
�'¶(JLGLR�HW�DO����������6RQXoODU���GH÷HULQ�RUWDODPDVÕ�RODUDN�YHULOPLúWLU� 

 

3LúPH�.D\EÕ����� ����������������[��������������� 
 

 

  G x 4  
 
 100-R 
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*��.DOÕQWÕ�PLNWDUÕ��NXUXWPD�LúOHPL�VRQUDVÕ�D÷ÕUOÕN�LOH�NDEÕQ�GDUDVÕ�DUDVÕ�IDUN� 
5��(ULúWH�UXWXEHWL 

3.2.4.1.3. Su absorpsiyonu 

6X\D� JHoHQ� PDGGH� PLNWDUÕ� DQDOL]LQGH� HOGH� HGLOHQ� VX\X� V�]�OP�ú� SLúPLú� HULúWe 

|UQH÷L� WDUWÕOPÕú� YH� SLúPLú� HULúWH� D÷ÕUOÕ÷Õ� �*2�� EXOXQPXúWXU�� 3LúPLú� HULúWH� D÷ÕUOÕ÷Õ�
GH÷HULQGHQ� SLúPHPLú� HULúWH� D÷ÕUOÕ÷Õ� �*1�� oÕNDUÕODUDN� SLúLUPH� VRQXFX� PH\GDQD�
JHOHQ�D÷ÕUOÕN�DUWÕúÕ� WHVSLW� HGLOPLú� YH���VX�DEVRUSVL\RQX�GH÷HUL�DúD÷ÕGD�EHOLUWLOGL÷L�
úHNLOGH� KHVDSODQPÕúWÕU� �.|NVHO� YH� DUN��� ������� 6RQXoODU� �� GH÷HULQ� RUWDODPDVÕ�
RODUDN�YHULOPLúWLU� 

 

Su Absorpsiyonu (%) =                       x 100 

 

�����������+DFLP�DUWÕúÕ� 

+DFLP� DUWÕúÕ� DQDOL]L� LoLQ� ���� PO¶OLN� |Oo�� VLOLQGLULQH�� HULúWHQLQ� �]HULQL� NDSOD\DFDN�
kadar� GDPÕWÕN� VX� NRQXOPXú� YH� ��� J� HULúWH� LODYH�HGLOPLúWLU�� 6X� VHYL\HVLQGHNL� DUWÕú�
NXUX� HULúWH� KDFPLGLU� �91��� 6X\D� JHoHQ� PDGGH� PLNWDUÕ� DQDOL]LQGH� SLúLULOPLú� YH�
V�]�OP�ú�HULúWH� LoLQ�GH�D\QÕ�KDFLP�|OoPH� LúOHPL� WHNUDUODQPÕúWÕU��6X�VHYL\HVLQGHNL�
DUWÕú��SLúPLú�HULúWH hacmidir (V2��� �%XUDGDQ���KDFLP�DUWÕúÕ�KHVDSODQPÕúWÕU��.|NVHO�
YH�DUN����������6RQXoODU���GH÷HULQ�RUWDODPDVÕ�RODUDN�YHULOPLúWLU� 

  

+DFLP�$UWÕúÕ����� ��������������������[���� 

 

�����������7RSODP�RUJDQLN�PDGGH�PLNWDUÕ��720��WD\LQL 

<|QWHP�� HULúWH\L� SLúLUGLNWHQ� VRQUD� ELU� PLNWDU� VX� LOH� \ÕND\ÕS� |UQHN� \�]H\LQGHNL�
RUJDQLN�PDGGHOHUL�VX\D�JHoLUPHN�YH�GDKD�VRQUD�\ÕNDPD�VX\XQGDNL�RUJDQLN�PDGGH�
PLNWDUÕQÕ� NLP\DVDO� \|QWHPOH� EHOLUOHPH� HVDVÕQD� GD\DQPDNWDGÕU�� ��� J� PDNDUQD�
ND\QDPDNWD� RODQ� ���� PO� WX]VX]� oHúPH� VX\X� LoHULVLQGH� SLúPH� V�UHVL� NDGDU�

(G2-G1)    
 

G1 

(V2-V1)  
 

V1 
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SLúLULOPLúWLU��%X�V�UH�VRQXQGD�SLúHQ�HULúWH�J|]HQHN�DoÕNOÕ÷Õ���PP�RODQ�V�]JHoWHQ�
V�]�OP�ú�YH�|UQHN���GDNLND�GLQOHQGLULOGLNWHQ�VRQUD� LoLQGH�����PO�VX�EXOXQDQ�|Oo��
VLOLQGLULQH� NRQXODUDN� ��� GDNLND� WXWXOPXúWXU�� %X� VÕUDGD� KHU� �� GDNLNDGD� ELU�
NDUÕúWÕUÕOPÕúWÕU��6�UH�VRQXQGD�\ÕNDPD�VX\XQGDQ���PO�DOÕQDUDN�����PO�KDFPLQGHNL�
EHKHUH� DNWDUÕOPÕú� YH� ��°&¶GH� �� VDDW� HYDSRUH� HGLOPLúWLU�� (YDSRUDV\RQ�
WDPDPODQGÕNWDQ�VRQUD�|UQHN��]HULQH����PO���1�SRWDV\XP�GLNURPDW� LODYH�HGLOHUHN�
ÕVODWÕOPÕú�� oHNHU� RFDNWD� ��� PO� ���¶OÕN� V�OI�ULN� DVLW� LODYH� HGLOPLú�� �� GDNLND�
NDUÕúWÕUÕOGÕNWDQ� VRQUD� ��� GDNLND� EHNOHWLOPLúWLU�� .DUÕúÕP� ���� PO� VX� LODYHVL� LOH�
VH\UHOWLOGLNWHQ� VRQUD� �� PO� ����¶OLN� GLIHQLODPLQ� o|]HOWLVL� LODYH� HGLOPLú� YH� ID]OD�
potasyum dikromat 0.5N Fe(NH4)2(SO4)2 ile titre edLOPLúWLU�� 7LWUDV\RQ� ELWLú�
QRNWDVÕQGD� UHQN� PRU-PHQHNúHGHQ� \HúLOH� G|QPHNWHGLU�� 6RQXo� ���� J� |UQHNWHQ�
\ÕNDPD� VX\XQD� JHoHQ� QLúDVWDQÕQ� JUDP� RODUDN� PLNWDUÕ� úHNOLQGH� YHULOPHNWHGLU�
�'¶(JLGLR�HW�DO���������.|NVHO�YH�DUN����������6RQXoODU���GH÷HULQ�RUWDODPDVÕ�RODUDN�
YHULOPLúWLU� 

 

TOM =                 x 20 x 3.75 x 100 x 0.9 x 1.0283 x 4                          

                                                                                                        

%��ùDKLWGH�KDUFDQDQ�����1�)H�1+4)2(SO4)2¶ÕQ�KDFPL��Pl) 

S: Örnekte harcanan 0.5 N Fe(NH4)2(SO4)2¶QÕQ�KDFPL��PO� 
20: 10 ml K2Cr2O7¶D�HúGH÷HU�)H�1+4)2(SO4)2¶�ÕQ�WHRULN�RODUDN�PLNWDUÕ��PO�� 
3.75: 1 ml 0.5 N Fe(NH4)2(SO4)2¶�D�HúGH÷HU�JOXNR]XQ�PLNWDUÕ��PJ�� 
100: Seyreltme faktörü 

�����*OXNR]X�QLúDVWD\D�oHYLUPH�IDktörü 

��������1LúDVWDQÕQ�WDPDPODQPDPÕú�RNVLGDV\RQX�LoLQ�G�]HOWPH�IDNW|U� 

4: 100 g / 25 g  

���������3LULQo�YH�PÕVÕU�HULúWHOHULQLQ�UHQN�|]HOOLNOHUL 

3LULQo�YH�PÕVÕU�HULúWHOHUL�NDKYH�GH÷LUPHQLQGH��0RXOLQH[��|÷�W�OHUHN�UHQN�WD\LQL�LoLQ�
örnek (<212µP�� KD]ÕUODQPÕúWÕU�� +D]ÕUODQDQ� |UQHNOHULQ� UHQNOHUL� 0LQROWD�
Spectrophotometer, CM-���G� NXOODQÕODUDN� EHOLUOHQPLúWLU�� +XQWHU� UHQN� GH÷HUOHUL� �/��

(B-S)  
    
   B 
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D��E�¶�QGHQ�ROXúDQ��oO��VNDODGD�/ ����EH\D]��/ ���VL\DK��\�NVHN�SR]LWLI�D�GH÷HUL�
NÕUPÕ]Õ��\�NVHN�QHJDWLI�D�GH÷HUL�\HúLO��\�NVHN�SR]LWLI�E�GH÷HUL�VDUÕ�YH�\�NVHN�QHJDWLI�
E� GH÷HUL� PDYL� RODUDN� GH÷HUOHQGLULOPLúWLU�� 6RQXoODU� �� GH÷HULQ� RUWDODPDVÕ� RODUDN�
YHULOPLúWLU� 

���������3LULQo�YH�PÕVÕU�HULúWHOHULQLQ�GX\XVDO�|]HOOLNOHUL 

3LULQo�YH�PÕVÕU�HULúWHOHULQLQ�GX\XVDO�GH÷HUOHQGLUPHVL�J�Q�ÕúÕ÷Õ�DOWÕQGD�\DúODUÕ����LOH�
��� DUDVÕQGD� GH÷LúHQ� YH� VLJDUD� NXOODQPD\DQ� �� SDQHOLVW� WDUDIÕQGDQ� \DSÕOPÕúWÕU��
(ULúWHOHUGH� NRQWURO� |UQH÷L� NRQWURO� úHNOLQGH� EHOLUWLOPLú�� GL÷HU� |UQHNOHU� LVH� UDVWJHOH�
VHoLOPLú�LNL�EDVDPDNOÕ�UDNDPODUOD�QXPDUDODQGÕUÕOPÕúWÕU�� 

(ULúWH� |UQHNOHUL� SLúPH� V�UHVL� NDGDU� SLúLULOPLú� YH� �� GDNLND� GLQOHQGLULOGLNWHQ� VRQUD�
DúD÷ÕGD�DoÕNODQDQ�|]HOOLNOHU�DoÕVÕQGDQ�ùHNLO����¶�GH�YHULOHQ�GX\XVDO�GH÷HUOHQGLUPH�
IRUPXQD�J|UH�DQDOL]H�WDEL�WXWXOPXúWXU� 

Yüzey özellikleri; 1-��DGHW�HULúWH�D÷Õ]D�DOÕQÕS�GXGDNODU�DUDVÕQGD�EDVNÕ�X\JXODQPÕú�
YH� |UQHNOHU� QHPOLOLN�� ND\JDQOÕN�� S�U�]O�O�N� JLEL� \�]H\� |]HOOLNOHUL� DoÕVÕQGDQ�
GH÷HUOHQGLULOPLúWLU� 

dL÷QHPH� |]HOOLNOHUL�� <HWHULQFH� HULúWH� D]Õ� GLúOHU� DUDVÕQD� \HUOHúWLULOLS� oL÷QHQPLú� YH�
|UQHNOHU�VHUWOLN��\DSÕúNDQOÕN�� N�WOHQLQ�NRKHVLIOL÷L��D÷Õ]GD�EÕUDNWÕ÷Õ�QLúDVWD�KLVVL�JLEL�
oL÷QHPH�|]HOOLNOHULQFH�GH÷HUOHQGLULOPLúWLU� 

dL÷QHPH� VRQUDVÕ� D÷Õ]GDNL� KLV� |]HOOLNOHUL�� <HWHULQFH� HULúWH� D]Õ� GLúOHU� DUDVÕQD�
\HUOHúWLULOLS��-���NH]�oL÷QHQGLNWHQ�VRQUD�D÷Õ]GD�EÕUDNWÕ÷Õ�KLV�NXPVXOXN�YH�\DSÕúNDQ�
WDEDND�YDUOÕ÷Õ�DoÕVÕQGDQ�GH÷HUOHQGLULOPLúWLU� 

7DW��(ULúWHOHULQ�WDGÕQÕQ�WHVSLWL�\DSÕOPÕúWÕU� 
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ùHNLO������(ULúWH�LoLQ�GX\XVDO�GH÷HUOHQGLUPH�IRUPX 

 Yüzey Özellikleri 

5 Kuru ve düzgün, çok kaygan 

4 Az nemli ve pürüzlü, kaygan 

3 Orta derecede nemli ve  pürüzlü, az kaygan 

2 Çok nemli ve pürüzlü, çok az kaygan 

1 $úÕUÕ�GHUHFHGH�QHPOL�YH��S�U�]O����ND\JDQ�GH÷LO 
 dL÷QHPH�g]HOOLNOHUL 
5 dRN�D]�QLúDVWDOÕ�YH�\DSÕúNDQ-kohesif, sert 

4 $]�QLúDVWDOÕ�YH�\DSÕúNDQ-kohesif, biraz sert 

3 2UWD�GHUHFHGH�QLúDVWDOÕ�YH�\DSÕúNDQ-kohesif,�VÕNÕ 
2 dRN�QLúDVWDOÕ�YH�\DSÕúNDQ-NRKHVLI��\XPXúDN 

1 $úÕUÕ�GHUHFHGH�QLúDVWDOÕ�YH�\DSÕúNDQ-NRKHVLI��oRN�\XPXúDN 

 dL÷QHPH�6RQUDVÕ�$÷Õ]GDNL�+LV�g]HOOLNOHUL 
5 dRN�D]�NXPVX�YH�\DSÕúNDQ 

4 $]�NXPVX�YH�\DSÕúNDQ 

3 2UWD�GHUHFHGH�NXPVX�YH�\DSÕúNDQ 

2 Çok kumsu ve \DSÕúNDQ 

1 $úÕUÕ�GHUHFHGH�NXPVX�YH�\DSÕúNDQ� 
 Tat 

5 .DUDNWHULVWLN�HULúWH�WDGÕ�oRN�EHOLUJLQ 

4 .DUDNWHULVWLN�HULúWH�WDGÕ�EHOLUJLQ 

3 .DUDNWHULVWLN�HULúWH�WDGÕ�RUWD�G�]H\GH 

2 .DUDNWHULVWLN�HULúWH�WDGÕ�D] 

1 .DUDNWHULVWLN�HULúWH�WDGÕ�\RN 

 

3.2.4.4. Pirinç�YH�PÕVÕU�HULúWHOHULQLQ�WHNVW�U�|]HOOLNOHUL 

hUHWLOHQ� SLULQo� YH�PÕVÕU� HULúWHOHULQLQ� WHNVW�U� DQDOL]L� 7HNVW�U� DQDOL]|U�QGH� �$PHWHN�
Lloyd Instruments Ltd, UK) makarna ve spaghetti gibi ürünlerin tekstür analizi için 

önerilen aparat (spagetti-noodle testing fixWXUH��NXOODQÕODUDN�\DSÕOPÕúWÕU� �ùHNLO��������
3UREXQ� VÕIÕU� D\DUÕ�� NROODU� ELUELULQH� GH÷GLULOHUHN� \DSÕOPDNWD� YH� WHVW� NROODU� DUDVÕ�
X]DNOÕN� ��� PP� RODFDN� úHNLOGH� D\DUODQGÕNWDQ� VRQUD� EDúODWÕOPDNWDGÕU�� 7HVW� KÕ]Õ� ��
PP�VQ� RODUDN� EHOLUOHQPLúWLU�� %X� DSDUDWOD� SLúPLú� HULúWH� |UQHNOHULQL� NRSDUPDN� LoLQ�
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JHUHNOL� PDNVLPXP� NXYYHW� WHVW� HGLOLU� �ùHNLO� ������ 6RQXoODU� �� GH÷HULQ� RUWDODPDVÕ�
RODUDN�YHULOPLúWLU� 

 

       

ùHNLO������7HNVW�U�|OoPH�FLKD]Õ�YH�PDNDUQD�WHVW�DSDUDWÕ 

 

 

Kuvvet (N) 

                                      Maksimum Kuvvet 

 

 

                                     Zaman (sn) 

    

ùHNLO�������7HNVW�U�|OoPH�FLKD]ÕQGD�PDNDUQD�WHVW�DSDUDWÕ\OD�HOGH�HGLOHQ�H÷UL���������������������������������� 
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�������øVWDWLVWLNVHO�'H÷HUOHQGLUPH 

9HULOHU� QRUPDO� GD÷ÕOÕP� DoÕVÕQGDQ� WHVW� HGLOPLú� YH� MHODWLQL]DV\RQ� GHUHFHOHUL� DUDVÕ�
IDUNÕ�EHOLUOHPHN�LoLQ�WHN�\|QO���JDP�YH�WUDQVJOXWDPLQD]�LODYHVLQLQ�SLúPH�|]HOOLNOHUL��
UHQN�GH÷HUOHUL�YH�WHNVW�U�GH÷HUOHUL��]HULQH�HWNLVLQL�EHOLUOHPHN�LoLQ�LNL�\|QO��YDU\DQV�
DQDOL]L� �6366� :LQGRZV�� NXOODQÕOPÕúWÕU�� gUQHNOHU� DUDVÕ� IDUNÕQ� |QHPOL� ROGX÷X�
GXUXPODUGD� RUWDODPDODU� DUDVÕ� IDUNÕ� EHOLUOHPHN� LoLQ� /6'� WHVWL� NXOODQÕOPÕúWÕU��
(WNLOHúLPLQ� |QHPVL]� ROGX÷X� GXUXPGD�� YHULOHULQ� LVWDWLVWLNVHO� RODUDN�
GH÷HUOHQGLULOPHVLQGH� VDGHFH� JDP� oHúLGLQLQ� YH\D� 7*� LOH� IDUNOÕ� V�UHOHUGH�
inkübasyonXQ�SLúPH�ND\EÕ��VX�DEVRUSVL\RQX��KDFLP�DUWÕúÕ��720��UHQN�GH÷HUOHUL�YH�
WHNVW�U� GH÷HUL� �]HULQH� HWNLVL� LQFHOHQPLúWLU�� (WNLOHúLPLQ� |QHPOL� ROGX÷X� GXUXPGD�
NDUHOHU�RUWDODPDVÕ��]HULQGHQ�GH÷HUOHQGLUPH�\DSÕOPÕúWÕU��(ULúWH�|UQHNOHULQLQ�GX\XVDO�
özelliklerine ait standDUW�VDSPD�GH÷HUOHUL�EHOLUOHQPLúWLU�� 
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���$5$ù7,50$�6218d/$5,�9(�7$57,ù0$ 

�����3LULQo�YH�0ÕVÕU�8QXQXQ�.DOLWH�g]HOOLNOHUL 

3LULQo� YH�PÕVÕU� XQXQXQ� �SDUWLN�O� ER\XWX� < 212 µP�� N�O�� SURWHLQ� GH÷HUOHUL� YH� UHQN�
DQDOL]L� VRQXoODUÕ� dL]HOJH� ���¶GH� YHULOPLúWLU�� 3LULQo� XQXQXQ� N�O� YH� SURWHLQ� PLNWDUÕ�
PÕVÕU� XQXQGDQ� \�NVHNWLU�� 3LULQo� YH� PÕVÕU� XQXQXQ� UHQN� GH÷HUOHULQH� EDNÕOGÕ÷ÕQGD�
SLULQo� XQX� GL÷HULQH� NÕ\DVOD� GDKD� ID]OD� SDUODNOÕ÷D� VDKLSWLU�� 0ÕVÕU� XQXQXQ� LVH� D�
�NÕUPÕ]Õ\D� ND\PD�� YH� E� �VDUÕ\D� ND\PD�� UHQN� GH÷HUOHUL� SLrinç ununa nazaran 

ROGXNoD� \�NVHNWLU�� 3LULQo� XQX� ����� SSP�� PÕVÕU� XQX� LVH� ����� SSP� JOXWHQ�
LoHUPHNWHGLU�� 7�UN� *ÕGD� .RGHNVL� 1R�� �������� 7HEOL÷LQH� J|UH� EX� XQODUÕQ� JOXWHQ�
PLNWDUÕ����SSP¶GHQ�G�ú�N�ROGX÷X�LoLQ�JOXWHQVL]�VÕQÕIÕQD�JLUPHNWHGLU�� 

Çizelge 4.1. Pirinç YH�PÕVÕU�XQXQXQ�NDOLWH�|]HOOLNOHUL 

Renk  Kül 

(%k.m.) 

Protein 

(%k.m.) 

Gluten 

0LNWDUÕ��SSP� L a b 

Pirinç unu 0.51 7.5 2.81 95.28 0.21 7.36 

0ÕVÕU�XQX 0.19 6.4 4.68 89.52 5.84 30.77 

 

�����3LULQo�(ULúWHVLQLQ�.DOLWH�g]HOOLNOHUL 

������� )DUNOÕ� RUDQODUGD� MHODWLQL]H� HGLOPLú� SLULQo� XQX� LODYHVLQLQ� SLULQo�
HULúWHOHULQLQ�NDOLWH�|]HOOLNOHUL��]HULQH�HWNLVL 

���������3LúPH�|]HOOLNOHUL� 

�����������3LúPH�V�UHVL� 

3LULQo�XQXQGDQ�\DSÕODQ�HULúWHOHULQ�SLúPH�V�UHVL�EX÷GD\�XQXQGDQ�\DSÕODQ�HULúWHOHUH�
NÕ\DVOD� GDKD� NÕVDGÕU�� 3LULQo� XQXQGDQ� \DSÕODQ� HULúWHOHUGH� SLúPH� V�UHVL� ��� GDNLND�
RODUDN�EXOXQPXúWXU��%X÷GD\�XQXQGDQ�\DSÕODQ�HULúWHOHUGH�SLúPH�V�UHVLQLQ����LOH����
GDNLND�DUDVÕQGD�GH÷LúWL÷L�ELOGLULOPLúWLU��2K�HW�DO���������� 
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�����������6X\D�JHoHQ�PDGGH�PLNWDUÕ��3LúPH�ND\EÕ�� 

Suya geçHQ�PDGGH�PLNWDUÕ��PDNDUQD�YH�HULúWHQLQ�GH÷HUOHQGLULOPHVLQGH�|QHPOL�ELU�
NDOLWH� NULWHULGLU�� ø\L� NDOLWHOL� ELU� PDNDUQDQÕQ� SLúLUPH� VÕUDVÕQGD� GD÷ÕOÕS� GHIRUPH�
ROPDPDVÕ�� úHNOLQL� NRUXPDVÕ� YH� GLUL� |]HOOLNWH� ROPDVÕ� \DQL� VX\D� JHoHQ� PDGGH�
PLNWDUÕQÕQ�D]�ROPDVÕ� LVWHQPHNWHGLU� �.|NVHO�YH�DUN����������(ULúWHGH�\�NVHN�SLúPH�
ND\EÕ� LVWHQPHPHNWHGLU�� <�NVHN� SLúPH� ND\EÕ�� QLúDVWDQÕQ� \�NVHN� RUDQGD�
o|]�QG�÷�Q�� YH� SLúPH� WROHUDQVÕQÕQÕQ� G�ú�N� ROGX÷XQX� J|VWHUPHNWHGLU�
(Bhattacharya  et al., 1999). 

)DUNOÕ�RUDQODUGD� MHODWLQL]H�HGLOPLú�SLULQo�XQX� LoHUHQ�SLULQo�HULúWHOHULQLQ�SLúPH�ND\EÕ�
GH÷HUOHUL� dL]HOJH� ���¶GH� YHULOPLúWLU�� %X� GH÷HUOHU� ������ LOH� ������ DUDVÕQGD�
GH÷LúPHNWHGLU�� 3LULQo� XQXQD� X\JXODQDQ� MHODWLQL]DV\RQ� RUDQÕQÕQ�� SLULQo� HULúWHOHULQLQ�
SLúPH� ND\EÕ� GH÷HUOHUL� �]HULQH� HWNLVL� LVWDWLVWLNVHO� olarak önemli (P<0.05) 

EXOXQPXúWXU�� dL]HOJH� ���� LQFHOHQGL÷LQGH����� YH����� RUDQÕQGD� MHODWLQL]H� HGLOPLú�
SLULQo�XQX�LoHUHQ�SLULQo��HULúWHOHULQLQ�SLúPH�ND\EÕ�GH÷HUOHULQLQ��HQ�\�NVHN�ROGX÷X�YH�
LVWDWLVWLNVHO� RODUDN� D\QÕ� JUXSWD� \HU� DOGÕ÷Õ� J|]OHQPLúWLU�� ���� RUDQÕQda jelatinize 

HGLOPLú�SLULQo�XQX�LoHUHQ�HULúWH�|UQH÷L�LVH�HQ�G�ú�N�SLúPH�ND\EÕ�GH÷HULQH���������
VDKLSWLU�� %X� oDOÕúPDGD� SLULQo� HULúWHOHULQLQ� SLúPH� ND\EÕ� GH÷HUOHUL� OLWHUDWXUH�
(Yoenyong-EXGGKDJDO� DQG� 1RRPKRUP�� ������ QD]DUDQ� \�NVHN� EXOXQPXúWXU�� %LU�
oDOÕúPDGD�ÕVODN�|÷�WPH�LOH�KD]ÕUODQDQ�SLULQo�XQX�LoHUHQ�SLULQo�YHUPLFHOOLVLQLQ�SLúPH�
ND\EÕ� GH÷HUL� ������� NXUX� |÷�WPH� LOH� KD]ÕUODQDQ� SLULQo� XQX� LoHUHQ� SLULQo�
YHUPLFHOOLVLQLQ�SLúPH�ND\EÕ�GH÷HUL�������RODUDN�ELOGLULOPLúWLU��<LQH�D\QÕ�oDOÕúPDGD�
oHúLWOL� SDUWLN�O� ER\XWODUÕQGD� ÕVODN� |÷�WPH� LOH� KD]ÕUODQPÕú� SLULQo� XQX� LoHUHQ� SLULQo�
YHUPLFHOOLOHULQLQ� SLúPH� ND\EÕ� GH÷HUOHUL� ������ LOH� ������ DUDVÕQGD� GH÷LúPHNWHGLU��
(Yoenyong-EXGGKDJDO� DQG� 1RRPKRUP�� ������� %X� GH÷HUOHULQ� WH]� oDOÕúPDVÕQGD�
EXOXQDQ� GH÷HUOHUGHQ� G�ú�N� ROPDVÕQÕQ� QHGHQL� SLUinç vermicellisine biri 15 dakika 

GL÷HUL� �� VDDW� ROPDN� �]HUH� LNL� NH]� EXKDU� X\JXODQPDNWD� YH� HNVWU�]\RQ� LúOHPL�
\DSÕOPDNWDGÕU� 

4.2.1.1.3. Su absorpsiyonu 

3LúPH� VÕUDVÕQGD� HULúWHOHULQ� VX� DEVRUSVL\RQXQXQ� ID]OD� ROPDVÕ� LVWHQPHNWHGLU�� 6X�
WXWPD� NDSDVLWHVLQLQ� G�ú�N� ROPDVÕ� VRQXFXQGD� HULúWHOHU� SLúPH� VRQUDVÕ� VHUW� WHNVW�U�
vermektedir (Bhattacharya  et al., 1999). 
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)DUNOÕ� RUDQODUGD� MHODWLQL]H� HGLOPLú� SLULQo� XQX� LoHUHQ� SLULQo� HULúWHOHULQLQ� VX�
DEVRUSVL\RQX� GH÷HUOHUL� dL]HOJH� ���¶GH� YHULOPLúWLU�� 3LULQo� HULúWHOHULQLQ� VX�
absorpsiyRQX� GH÷HUOHUL� ������� LOH�������� DUDVÕQGD� GH÷LúPHNWHGLU�� 3LULQo� XQXQD�
X\JXODQDQ� MHODWLQL]DV\RQ� RUDQÕQÕQ�� SLULQo� HULúWHOHULQLQ� VX� DEVRUSVL\RQ� GH÷HUOHUL�
�]HULQH�HWNLVL�LVWDWLVWLNVHO�RODUDN�|QHPOL��3�������EXOXQPXúWXU��dL]HOJH����¶\H�J|UH�
���� YH� ���� RUDQÕQGD� MHODWLQL]H� HGLOPLú� SLULQo� XQX� LoHUHQ� HULúWH� |UQHNOHULQLQ� VX�
DEVRUSVL\RQX� GH÷HUOHUL� GL÷HU� |UQHNOHULQNLQH� J|UH� GDKD� \�NVHN� ROXS� LVWDWLVWLNVHO�
RODUDN�GH÷HUOHQGLULOGL÷LQGH�D\QÕ�JUXSWD�\HU�DOPÕúWÕU������RUDQÕQGD�MHODWLQL]H�HGLOPLú�
SLULQo�XQX� LoHUHQ�HULúWH�|UQH÷LQLQ�VX�DEVRUSVL\RQX�GH÷HUL�����RUDQÕQGD� MHODWLQL]H�
HGLOPLú� SLULQo� XQX� LoHUHQ� HULúWH� |UQH÷L� LOH� LVWDWLVWLNVHO� RODUDN� D\QÕ� JUXSWD� \HU�
DOPÕúWÕU�� %X� oDOÕúPDGD� SLULQo� HULúWHOHULQLQ� VX� DEVRUSVL\RQX� GH÷HUOHUL� OLWHUDWXUH�
(Yoenyongbuddhagal and Noomhorm, 2002) nazaUDQ� \�NVHN� EXOXQPXúWXU�� %LU�
oDOÕúPDGD� ÕVODN� |÷�WPH� LOH� KD]ÕUODQDQ� SLULQo� XQX� LoHUHQ� SLULQo� YHUPLFHOOLVLQLQ� VX�
DEVRUSVL\RQX� GH÷HUL��������� NXUX� |÷�WPH� LOH� KD]ÕUODQDQ� SLULQo� XQX� LoHUHQ� SLULQo�
YHUPLFHOOLVLQLQ� VX� DEVRUSVL\RQX� GH÷HUL� ������� RODUDN� ELOGLULOPLúWLU�� $\UÕFD� oHúLWOL�
SDUWLN�O� ER\XWODUÕQGD� |÷�W�OP�ú� SLULQo� XQX� LoHUHQ� SLULQo� YHUPLFHOOLOHULQLQ� VX�
DEVRUSVL\RQX� GH÷HUOHULQLQ� ������� LOH� ������� DUDVÕQGD� GH÷LúWL÷L� ELOGLULOPLúWLU�
(Yoenyongbuddhagal and Noomhorm, 2002).  

dL]HOJH������)DUNOÕ�RUDQODUGD� MHODWLQL]H�HGLOPLú�SLULQo�XQX� LoHUHQ�SLULQo�HULúWHOHULQLQ�
SLúPH�|]HOOLNOHULa  

Jelatinizasyon 

2UDQÕ���� 
3LúPH�.D\EÕ�

(%) 

Su Absorpsiyonu 

 (%) 

+DFLP�$UWÕúÕ 
 (%) 

TOM (%) 

15 15.4 a  108.0 b  140 b  2.15 a 

20 12.3 b    116.5 a 157 a 1.50 c 

25 11.1 c 117.5 a 158 a 1.40 c 

30 15.2 a  108.0 b  142 b 1.83 b 
a $\QÕ�V�WXQ� LoLQGH�D\QÕ�KDUIOH�J|VWHULOHQ�GH÷HUOHU�DUDVÕQGD� LVWDWLVWLNVHO�RODUDN�|QHPOL�ELU�
fark yoktur (α=0.05) 

�����������+DFLP�DUWÕúÕ� 

3LúPH�VÕUDVÕQGD�HULúWHGH�KDFLP�DUWÕúÕQÕQ�ID]OD�ROPDVÕ�LVWHQPHNWHGLU��d�QN��KDFLP�
DUWÕúÕQÕQ� D]� ROPDVÕ�� HULúWHOHULQ� GDKD� D]� VX� DEVRUSODGÕ÷ÕQÕ� J|VWHUPHNWH� YH� EX� GD�
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HULúWHOHULQ�SLúPH�VRQUDVÕ�VHUW�\DSÕGD�ROPDVÕQD�QHGHQ�ROPDNWDGÕU��%KDWWDFKDU\D��HW�
al., 1999).  

dL]HOJH����¶GH�IDUNOÕ�RUDQODUGD�MHODWLQL]H�HGLOPLú�SLULQo�XQX�LoHUHQ�SLULQo�HULúWelerine 

DLW� KDFLP� DUWÕúÕ� GH÷HUOHUL� YHULOPLúWLU�� %X� GH÷HUOHU� ����� LOH� ����� DUDVÕQGD�
GH÷LúPHNWHGLU�� 3LULQo� XQXQD� X\JXODQDQ� MHODWLQL]DV\RQ� RUDQÕQÕQ�� SLULQo� HULúWHOHULQLQ�
KDFLP� DUWÕúÕ� GH÷HUOHUL� �]HULQH� HWNLVL� LVWDWLVWLNVHO� RODUDN� |QHPOL� �3�������
EXOXQPXúWXU�� 6X� DEVRUSVL\RQX� \�NVHN� RODQ� ���� YH� ���� RUDQÕQGD� MHODWLQL]H�
HGLOPLú� SLULQo� XQX� LoHUHQ� HULúWHOHULQ� KDFLP� DUWÕúÕ� GH÷HUOHULQLQ� GH� ���� YH� ����
RUDQÕQGD� MHODWLQL]H� HGLOPLú� SLULQo� XQX� LoHUHQ� HULúWH� |UQHNOHULQH� NÕ\DVOD� ROGXNoD�
\�NVHN� ROGX÷X� YH� LVWDWLVWLNVHO� RODUDN� D\QÕ� JUXSWD� \HU� DOGÕ÷Õ� J|]OHQPLúWLU�� +DFLP�
DUWÕúÕ� GH÷HUOHUL� G�ú�N� RODQ� ���� LOH� ���� RUDQÕQGD� MHODWLQL]H� HGLOPLú� SLULQo� XQX�
LoHUHQ�SLULQo�HULúWHOHUL�D\QÕ�JUXSWD�\HU�DOPDNWDGÕU� 

�����������7RSODP�RUJDQLN�PDGGH��720��PLNWDUÕ� 

720� DQDOL]L�� SLúPLú� VSDJHWWLQLQ� \�]H\LQGH� EXOXQDQ� QLúDVWD� YH� GL÷HU� RUJDQLN�
ELOHúLNOHULQ� EHOLUOHQPHVL� HVDVÕQD� GD\DQPDNWDGÕU�� 0DNDUQDQÕQ� \�]H\LQGH� EXOXQDQ�
ID]OD� PLNWDUGD� PDGGH�� 720� GH÷HULQL� \�NVHOWHFHNWLU� �.UXJHU� DQG� 0DWVXR�� �������
.DOLWHOL� ELU�PDNDUQD��SLúLUPH�VÕUDVÕQGD�GHIRUPH�ROPDPDOÕGÕU��(÷HU�GHIRUPH�ROXUVD�
SLúPH� VX\XQD� ID]OD� PLNWDUGD� QLúDVWD� JHoPHNWH� YH� PDNDUQDODUÕQ� \DSÕúNDQOÕ÷ÕQÕ�
DUWWÕUDUDN� ELUELUL� LoLQGH� N�PHOHúPHVLQH� QHGHQ� ROPDNWD� YH� \�NVHN� 720� GH÷HUOHUL�
elde edilmektedir. Bu da istenmeyen bir durumdur (Köksel ve ark., 2000). TOM 

GH÷HUL�����¶LQ��VW�QGH�LVH�PDNDUQD�G�ú�N�NDOLWHOL������-����DUDVÕQGD�LVH�PDNDUQD�
L\L� NDOLWHOL������¶�Q�DOWÕQGD� LVH�PDNDUQD�oRN� L\L� NDOLWHOLGLU��%X�VÕQÕIODQGÕUPD�GXUXP�
EX÷GD\�LUPL÷LQGHQ�\DSÕODQ�PDNDUQDODU�LoLQGLU��'¶(JLGLR�HW�DO���������.|NVHO�YH�DUN���
2000). 

PiULQo� HULúWHOHULQLQ� 720� GH÷HUOHUL� ������ LOH� ������ DUDVÕQGD� GH÷LúPHNWHGLU�
�dL]HOJH�������%X�GH÷LúLP�LVWDWLVWLNVHO�RODUDN�|QHPOL�EXOXQPXúWXU��3��������dL]HOJH�
����LQFHOHQGL÷LQGH�����YH�����RUDQÕQGD�MHODWLQL]H�HGLOPLú�SLULQo�XQX�LoHUHQ��HULúWH�
örneklerinin TOM� GH÷HUOHULQLQ� SLúPH� ND\EÕ� GH÷HUOHULQGH� ROGX÷X� JLEL� GL÷HU�
|UQHNOHUH� NÕ\DVOD� ROGXNoD� G�ú�N� ROGX÷X� YH� D\QÕ� JUXSWD� \HU� DOGÕ÷Õ� J|]OHQPLúWLU��
���� MHODWLQL]DV\RQ�RUDQÕQGD�KD]ÕUODQPÕú�SLULQo�HULúWH�|UQH÷L�KDULo�GL÷HU�|UQHNOHULQ�
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KHSVL� GXUXP� EX÷GD\� LUPL÷LQGHQ� �UHWLOHQ� PDNDUQDODU� LoLQ� \DSÕODQ� VÕQÕIODQGÕUPD�
GLNNDWH�DOÕQGÕ÷ÕQGD�L\L�NDOLWHOLGLU� 

4.2.1.2. Renk özellikleri 

Renk, ürünün görüntüsünü ve albenisini etkileyen faktörlerden biridir. Renk 

DQDOL]LQGH�|Oo�OHQ�GH÷HUOHU�/��VL\DK-EH\D]���D��\HúLO-NÕUPÕ]Õ��YH�E��PDYL-saUÕ�¶�GÕU� 

)DUNOÕ� RUDQODUGD� MHODWLQL]H� HGLOPLú� SLULQo� XQX� LoHUHQ� SLULQo� HULúWHOHULQLQ� UHQN�
GH÷HUOHUL� �/�� D�� E� GH÷HUOHUL�� dL]HOJH� ���¶GH� YHULOPLúWLU�� 3LULQo� XQXQD� X\JXODQDQ�
MHODWLQL]DV\RQ� RUDQÕQÕQ� /� UHQN� GH÷HUOHUL� �]HULQH� HWNLVL� LVWDWLVWLNVHO� RODUDN� |QHPOL�
(3�������� D� YH� E� UHQN� GH÷HUOHUL� �]HULQH� HWNLVL� |QHPVL]� �3!������ EXOXQPXúWXU�
(α=0.05). 

dL]HOJH������)DUNOÕ�RUDQODUGD� MHODWLQL]H�HGLOPLú�SLULQo�XQX� LoHUHQ�SLULQo�HULúWHOHULQLQ�
UHQN�GH÷HUOHULa  

Jelatinizasyon 

2UDQÕ���� L a b 

15 89.54 a 0.12 6.86 

20 89.58 a 0.12 6.88 

25 89.10 b 0.16 7.38 

30 89.50 a 0.14 7.35 
a $\QÕ� V�WXQ� LoLQGH� D\QÕ� KDUIOH� J|VWHULOHQ� GH÷HUOHU� DUDVÕQGD� /6'� WHVWL� VRQXoODUÕQD� J|UH�
istatistiksel olarak önemli bir fark yoktur (α=0.05) 

4.2.1.3. Duyusal özellikler 

)DUNOÕ� RUDQODUGD� MHODWLQL]H� HGLOPLú� SLULQo� XQX� LoHUHQ� SLULQo� HULúWHOHULQLQ� GX\XVDO�
DQDOL]L� NRQXVXQGD� X]PDQ� �� SDQHOLVW� WDUDIÕQGDQ� JHUoHNOHúWLULOPLú� YH� VRQXoODU�
dL]HOJH����¶GH�YHULOPLúWLU��'X\XVDO�DQDOL]�VRQXoODUÕQD�J|UH�SLULQo�HULúWHVLQLQ�\�]H\�
|]HOOLNOHUL�� oL÷QHPH� |]HOOLNOHUL�� oL÷QHPH� VRQUDVÕ� D÷Õ]GDNL� KLV� |]HOOLNOHUL� YH� WDW�
�]HULQH�HULúWH�\DSÕPÕQGD�NXOODQÕODQ�SLULQo�XQXQD�X\JXODQDQ�MHODWLQL]DV\RQ�RUDQÕQÕQ�
HWNLVL� ROGX÷X� J|]OHQPLúWLU�� (ULúWHQLQ� W�P� GX\XVDO� |]HOOLNOHUL� LQFHOHQGL÷LQGH� ����
RUDQÕQGD� MHODWLQL]H�HGLOPLú�SLULQo�XQX� LoHUHQ�SLULQo�HULúWHVLQLQ�GX\XVDO�|]HOOLNOHULQLQ�
GL÷HU�|]HOOLNOHUH�NÕ\DVOD�GDKD�L\L�ROGX÷X�J|]OHQPLúWLU� 
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dL]HOJH������)DUNOÕ�RUDQODUGD� MHODWLQL]H�HGLOPLú�SLULQo�XQX� LoHUHQ�SLULQo�HULúWHOHULQLQ�
duyusal özellikleri 

± : Standart sapma  

4.2.1.4. Tekstür özellikleri 

3LULQo�HULúWHOHULQLQ�WHNVW�U�DQDOL]|U�QGH�J|VWHUGL÷L�PDNVLPXP�NXYYHW�GH÷HUOHUL������
1� LOH������1�DUDVÕQGD�GH÷LúPHNWHGLU� �dL]HOJH�������%X�GH÷LúLP� LVWDWLVWLNVHO�RODUDN�
|QHPOL� EXOXQPXúWXU� �3�������� dL]HOJH� ���� LQFHOHQGL÷LQGH����� YH����� RUDQÕQGD�
jelatinizH� HGLOPLú� SLULQo� XQX� LoHUHQ� � HULúWH� |UQHNOHULQLQ� WHNVW�U� GH÷HUOHULQLQ� GL÷HU�
|UQHNOHUH� NÕ\DVOD� G�ú�N� ROGX÷X� YH� D\QÕ� JUXSWD� \HU� DOGÕ÷Õ� J|]OHQPLúWLU�� ����
RUDQÕQGD�MHODWLQL]H�HGLOPLú�SLULQo�XQX�LoHUHQ�HULúWH�|UQH÷L�LVH�HQ�\�NVHN�PDNVLPXP�
NXYYHW�GH÷HULQH�������N) sahiptir.  

dL]HOJH������)DUNOÕ�RUDQODUGD� MHODWLQL]H�HGLOPLú�SLULQo�XQX� LoHUHQ�SLULQo�HULúWHOHULQLQ�
WHNVW�U�GH÷HUOHULa  

-HODWLQL]DV\RQ�2UDQÕ���� Maksimum Kuvvet (N) 

15 0.51 c 

20 0.54 c 

25 0.62 b 

30 0.69 a 
a $\QÕ� V�WXQ� LoLQGH� D\QÕ� KDUIOH� J|VWHULOHQ� GH÷HUOHU� DUDVÕQGD� /6'� WHVWL� VRQXoODUÕQD� J|UH�
istatistiksel olarak önemli bir fark yoktur (α=0.05) 

)DUNOÕ�RUDQODUGD�MHODWLQL]H�HGLOPLú�SLULQo�XQX�LoHUHQ�HULúWH�|UQHNOHUL�SLúPH�|]HOOLNOHUL�
YH�GX\XVDO�|]HOOLNOHU�DoÕVÕQGDQ�GH÷HUOHQGLULOGL÷LQGH�����RUDQÕQGD�MHODWLQL]H�HGLOPLú�
SLULQo�XQX� LoHUHQ�HULúWH�|UQH÷LQLQ�GL÷HU� |UQHNOHUH�NÕ\DVOD�GDKD� L\L� NDOLWHGH�ROGX÷X�
EHOLUOHQPLúWLU�� ���� RUDQÕQGD� MHODWLQL]H� HGLOPLú� SLULQo� XQX� LoHUHQ� HULúWH� |UQH÷LQLQ�

Jelatinizasyon 

2UDQÕ���� 
Yüzey 

Özellikleri 

dL÷QHPH�
Özellikleri 

dL÷QHPH�6RQUDVÕ�$÷Õ]GDNL� 
His Özellikleri 

Tat 

15 3.0±0.58 2.5±0.34 2.3±0.27 2.0±0.00 

20 2.9±0.32 2.8±0.06 2.5±0.50 2.1±0.22 

25 3.5±0.69 3.3±0.70 3.4±0.22 3.6±0.55 

30 3.2±0.30 3.2±0.14 2.8±0.43 3.2±0.45 
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WHNVW�U�DQDOL]L�VRQXFX�GD�����YH�����RUDQÕQGD�MHODWLQL]H�HGLOPLú�SLULQo�XQu içeren 

|UQHNOHUH�J|UH�\�NVHN�EXOXQPXúWXU� 

�������*DP�YH�7UDQVJOXWDPLQD]�LODYHVLQLQ�SLULQo�HULúWHOHULQLQ�NDOLWH�|]HOOLNOHUL�
üzerine etkisi 

���������3LúPH�|]HOOLNOHUL 

(Q� L\L� NDOLWH� |]HOOLNOHULQH� VDKLS� RODQ� ���� RUDQÕQGD� MHODWLQL]H� HGLOPLú� SLULQo� XQX�
içeren HULúWH�|UQH÷L� IRUP�ODV\RQXQD�JDP��NHoLER\QX]X�JDPÕ�� NVDQWDQ�JDP��YH\D�
transglutaminaz enzimi (enzim ile inkübasyon süresi 1 veya 2 saat) ilavesinin veya 

KHU� LNLVLQLQ� ELUGHQ� LODYHVLQLQ� HULúWH� NDOLWHVL� �]HULQH� HWNLVL� LQFHOHQPLúWLU�� øNL� IDNW|UO��
�JDP�oHúLGL� [�7*� LOH� LQN�EDV\RQ�V�UHVL�� WHVDG�I�EORNODUÕ�GHQHPH�GHVHQL�$129$�
VRQXoODUÕQD� EDNÕOGÕ÷ÕQGD� SLULQo� HULúWHOHULQLQ� SLúPH� ND\EÕ�� VX� DEVRUSVL\RQX�� 720�
GH÷HUOHUL� �]HULQH� JDP� oHúLGL� [� 7*� LODYHVL� LQWHUDNVL\RQXQXQ� |QHPVL]� ROGX÷X�
J|]OHQPLúWLU��3!�������%X�VHEHSOH�YHULOHULQ�LVWDWLVWLNVHO�RODUDN�GH÷HUOHQGLULOPHVLQGH�
VDGHFH�JDP�oHúLGLQLQ�YH\D�7*� LOH� IDUNOÕ�V�UHOHUGH� LQN�EDV\RQXQ�SLúPH�ND\EÕ�� VX�
DEVRUSVL\RQX�� 720� GH÷HUOHUL� �]HULQH� HWNLVL� LQFHOHQPLúWLU�� 3LULQo� HULúWHVLQLQ� KDFLP�
DUWÕúÕ� GH÷HUL� �]HULQH� JDP� oHúLGL� [� 7*� LODYHVL� interaksiyonu ise istatistiksel olarak 

|QHPOL� EXOXQPXúWXU� �3<������� +DFLP� DUWÕúÕ� YHULOHULQLQ� GH÷HUOHQGLULOPHVLQGH� LNL�
HWNHQOL�YDU\DQV�o|]�POHPHVL�\DSÕOPÕúWÕU�� 

�����������6X\D�JHoHQ�PDGGH�PLNWDUÕ��3LúPH�ND\EÕ� 

3LULQo�HULúWHOHULQLQ�SLúPH�ND\EÕ�GH÷HUOHUL������� LOH�������DUDVÕQGD�GH÷LúPHNWHGLU�
�dL]HOJH� ������ *DP� oHúLGLQLQ� HULúWHOHULQ� SLúPH� ND\EÕ� GH÷HUOHUL� �]HULQH� HWNLVLQLQ�
LVWDWLVWLNVHO�RODUDN�|QHPOL��3�������ROGX÷X�EXOXQPXúWXU��dL]HOJH�������dL]HOJH����¶H�
J|UH�NHoLER\QX]X�JDPÕ�LODYH�HGLOPLú�HULúWH�|UQHNOHUL�LOH�JDP�LODYH�HGLOPHPLú�HULúWH�
|UQHNOHULQLQ� SLúPH� ND\EÕ� DoÕVÕQGDQ� LVWDWLVWLNVHO� RODUDN� D\QÕ� JUXSWD� \HU� DOGÕ÷Õ�
J|]OHQPLúWLU��.VDQWDQ�JDP�LODYH�HGLOPLú�HULúWH�|UQHNOHUL� LVH�HQ�G�ú�N�SLúPH�ND\EÕ�
GH÷HUL� LOH� GL÷HUOHULQGHQ� IDUNOÕ� JUXSWD� \HU� DOPÕúWÕU�� 7*� LOH� IDUNOÕ� V�UHOHUGH�
LQN�EDV\RQXQ� SLULQo� HULúWHOHULQLQ� SLúPH� ND\EÕ� GH÷HUOHUL� �]HULQH� HWNLVL� LVWDWLVWLNVHO�
RODUDN�|QHPVL]� �3!������EXOXQPXúWXU��7*� LOH� IDUNOÕ�V�UHOHUGH� LQN�EDV\RQXQ�SLULQo�
HULúWHVLQLQ� SLúPH�ND\EÕ� GH÷HULQH�HWNLVLQLQ�J|VWHULOGL÷L�ùHNLO� ���� LQFHOHQGL÷LQde TG 

LOH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� SLULQo� HULúWHOHULQLQ� SLúPH� ND\EÕ� GH÷HUOHULQL�
G�ú�UG�÷��J|]OHQPLúWLU�  



  
 

dL]HOJH� ����� )DUNOÕ� JDP� LODYHVLQLQ� YH�YH\D� 7*� LODYH� HGLOLS� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� SLULQo� HULúWHOHULQLQ� SLúPH� |]HOOLNOHULQH�
etkisi 

Jelatinizasyon 
2UDQÕ���� 

Gam TG (inkübasyon 
Süresi) 

3LúPH�.D\EÕ� 
(%) 

Su Absorpsiyonu 
(%) 

+DFLP�$UWÕúÕ� 
 (%)  

TOM 
(%) 

25 - - 11.1 117.5 158 1.40 
 

  TG (1 saat ) 11.0 
 

117.5 
 

154 
 

1.40 

  TG (2 saat) 10.9 
 

118.0 
 

150 
 

1.25 
 

25 Keçiboynuzu 
JDPÕ����� 

- 10.9 116.0 147 1.28 

  TG (1 saat ) 10.6 
 

116.0 
 

147 
 

1.20 
 

  TG (2 saat) 10.6 
 

116.0 
 

153 
 

1.13 
 

25 Ksantan 
gam (%3) 

- 10.4 118.0 154 1.10 

  TG (1 saat) 10.3 
 

118.5 
 

158 
 

1.00 
 

  TG (2 saat)   10.1 
 

118.5 
 

158 
 

0.90 
 

 

 

 



  
 

7*� LODYH� HGLOPLú� |UQHNOHUGH� SLúPH� ND\EÕ� GH÷HUOHULQLQ� G�ú�N� ROPDVÕ�� SURWHLQ�
PROHN�OOHUL� DUDVÕQGD� 7*� HWNLVL� LOH� ROXúDQ� oDSUD]� ED÷ODPD� UHDNVL\RQX� VRQUDVÕQGD�
QLúDVWDQÕQ�EX�VÕNÕ�\DSÕ�LoHULVLQGH�WXWXOGX÷X�ILNULQL�YHUPHNWHGLU� 

dL]HOJH������*DP�oHúLGLQLQ�SLULQo�HULúWHOHULQLQ�SLúPH�|]HOOLNOHUL��]HULQH�HWNisia 

a $\QÕ� V�WXQ� LoLQGH� D\QÕ� KDUIOH� J|VWHULOHQ� GH÷HUOHU� DUDVÕQGD� /6'� WHVWL� VRQXoODUÕQD� J|UH�
istatistiksel olarak önemli bir fark yoktur (α=0.05) 

 

���
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����

����

����

����

� � �
7*�LOH�LQN�EDV\RQ��VDDW�

3Lú
PH

�ND
\E

Õ���
�

.VDQWDQ�JDP

.HoLER\QX]X�JDPÕ
*DP�\RN

 

ùHNLO� ����� 7*� LOH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� IDUNOÕ� JDPODUOD� KD]ÕUODQDQ� SLULQo�
HULúWHOHULQLQ�SLúPH�ND\EÕ�GH÷HUOHULQH�HWNLVL� 

(Q�G�ú�N�SLúPH�ND\EÕ�GH÷HULQH�NVDQWDQ�JDP�LODYH�HGLOPLú�YH�7*�LOH���VDDW�LQN�EH�
HGLOPLú� SLULQo� HULúWHVL� VDKLSWLU�� %X� oDOÕúPDGDNL� SLULQo� HULúWHOHULQH� DLW� SLúPH� ND\EÕ�
GH÷HUOHUL� OLWHUDW�UGHNL� YHULOHUH� �/DL�� ������ NÕ\DVOD� G�ú�N� EXOXQPXúWXU�� 3LULQo�
XQXQGDQ� KD]ÕUODQDQ� SLULQo� PDNDUQDODUÕQÕQ� SLúPH� ND\EÕ� GH÷HUOHUL� ���-%60 

DUDVÕQGD� GH÷LúLUNHQ�� �UHWLP� VÕUDVÕQGD� EXKDU� X\JXODPDVÕ� VRQXFX� SLúPH� ND\EÕ�
GH÷HUOHULQLQ� ���-���¶H� NDGDU� G�úW�÷��� HP�OVLIL\H� HGLFL� DMDQODUÕQ� �*06�� JOLVHULO�

Gam 
3LúPH�ND\EÕ�

(%) 

Su absorpsiyonu 

(%) 

+DFLP�DUWÕúÕ�
(%) 

TOM  

(%) 

- 11.0 a   117.7 ab 154.0 a 1.35 a 

.HoLER\QX]X�JDPÕ 10.7 a 116.0 b 149.0 b 1.20 b 

Ksantan gam 10.3 b 118.3 a 156.7 a 1.00 c 



  
 

monostearat KM3000; ticari emülgatör) ilavesiyle ise %13-%39 ve %22-%46’ya 

NDGDU� G�úW�÷��� EX� LúOHPOHULQ� LNLVL� ELUGHQ� X\JXODQGÕ÷ÕQGD� LVH� SLúPH� ND\EÕ�
GH÷HUOHULQLQ�*06�LODYH�HGLOPLú�SLULQo�PDNDUQDODUÕQGD����-%31’e ve KM3000 ilave 

HGLOPLú�SLULQo�PDNDUQDODUÕQGD�LVH����-���¶\H�G�úW�÷��ELOGLULOPLúWLU��/DL��������� 

4.2.2.1.2. Su absorpsiyonu 

Gam YH�YH\D�7*�LODYH�HGLOPLú�YH�IDUNOÕ�V�UHOHUGH�LQN�EH�HGLOPLú�SLULQo�HULúWHOHULQLQ�
VX� DEVRUSVL\RQX� GH÷HUOHUL� ������� LOH� ������� DUDVÕQGD� GH÷LúPHNWHGLU� �dL]HOJH�
������*DP�oHúLGLQLQ�SLULQo�HULúWHOHULQLQ�VX�DEVRUSVL\RQX�GH÷HUOHUL��]HULQH�HWNLVLQLQ�
istatistiksel RODUDN�|QHPOL��3�������ROGX÷X�EXOXQPXúWXU��dL]HOJH�������%X�VRQXoODUD�
J|UH�NHoLER\QX]X�JDPÕ� LODYH�HGLOPLú�HULúWH�|UQHNOHUL�HQ�G�ú�N��NVDQWDQ�JDP�LODYH�
HGLOPLú� HULúWH� |UQHNOHUL� LVH�HQ� \�NVHN� VX�DEVRUSVL\RQX�GH÷HULQL� YHUPHNWHGLU�� � 7*�
LOH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� HWNLVLQLQ� LVH� |QHPVL]� �3!������ ROGX÷X�
EXOXQPXúWXU��7*�LOH�IDUNOÕ�V�UHOHUGH�LQN�EDV\RQXQ�SLULQo�HULúWHVLQLQ�VX�DEVRUSVL\RQ�
GH÷HUL��]HULQH�HWNLVLQLQ�J|VWHULOGL÷L�ùHNLO�����LQFHOHQGL÷LQGH�7*�LOH�IDUNOÕ�V�UHOHUGH�
LQN�EDV\RQXQ� SLULQo� HULúWHOHULQLQ� VX� DEVRUSVL\RQX� GH÷HUOHULQL� DUWWÕUGÕ÷Õ�
J|]OHQPLúWLU��(Q�\�NVHN�VX�DEVRUSVL\RQX�GH÷HULQL��7*�LODYHVL�\DSÕOÕS���VDDW�LQN�EH�
HGLOPLú�NVDQWDQ�JDP�LODYH�HGLOPLú�SLULQo�HULúWHVL�YHUPLúWLU�  
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ùHNLO� ����� 7*� LOH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� IDUNOÕ� JDPODUOD� KD]ÕUODQDn pirinç 

HULúWHOHULQLQ�VX�DEVRUSVL\RQX�GH÷HUOHULQH�HWNLVL� 



  
 

%X� oDOÕúPDGDNL� SLULQo� HULúWHOHULQH� DLW� VX� DEVRUEVL\RQX� GH÷HUOHUL� OLWHUDW�UGHNL�
YHULOHUH� �/DL�� ������ EHQ]HU� EXOXQPXúWXU�� 3LULQo� XQXQGDQ� KD]ÕUODQDQ� SLULQo�
PDNDUQDODUÕQÕQ� VX� DEVRUEVL\RQX�GH÷HUOHUL����-�����DUDVÕQGD�GH÷LúLUNHQ���UHWLP�
VÕUDVÕQGD� EXKDU� X\JXODPDVÕ� VRQXFX� VX� DEVRUSVL\RQX� GH÷HUOHULQLQ� ���-%118’e 

NDGDU� oÕNWÕ÷Õ�� HP�OVLIL\H� HGLFL� DMDQODUGDQ� *06� �JOLVHULO� PRQRVWHDUDW�� LODYHVL\OH�
%102-%155’e, KM3000 (ticari emülgatör) ilavesiyle %95-%110’a kadar oÕNWÕ÷Õ��EX�
LúOHPOHULQ� LNLVL� ELUGHQ�X\JXODQGÕ÷ÕQGD� LVH�VX�DEVRUSVL\RQX�GH÷HUOHULQLQ�*06� LODYH�
HGLOPLú� SLULQo� PDNDUQDODUÕQGD� ����-����¶\D� YH� .0����� LODYH� HGLOPLú� SLULQo�
PDNDUQDODUÕQGD�LVH����-����¶H�oÕNWÕ÷Õ�ELOGLULOPLúWLU��/DL��������� 

�����������+DFLP�DUWÕúÕ 
*DP�YH�YH\D�7*�LODYH�HGLOPLú�YH�IDUNOÕ�V�UHOHUGH�LQN�EH�HGLOPLú�SLULQo�HULúWHOHULQLQ�
KDFLP�DUWÕúÕ�GH÷HUOHUL������ LOH������DUDVÕQGD�GH÷LúPHNWHGLU� �dL]HOJH�������*DP�
oHúLGLQLQ� SLULQo� HULúWHOHULQLQ� KDFLP� DUWÕúÕ� GH÷HUOHUL� �]HULQH� HWNLVLQLQ� LVWDWLVWLNVHO�
olaUDN� |QHPOL� �3������� ROGX÷X� EXOXQPXúWXU� �dL]HOJH� ������ .VDQWDQ� JDP� LODYH�
HGLOPLú� HULúWH� |UQHNOHUL� LOH�JDP� LODYH�HGLOPHPLú�HULúWH�|UQHNOHUL� LVWDWLVWLNVHO�RODUDN�
D\QÕ� JUXSWD� \HU� DOPÕúWÕU�� .HoLER\QX]X� JDPÕ� LODYH� HGLOPLú� HULúWH� |UQHNOHUL� LVH�
GL÷HUOHULQGHQ�IDUNOÕ�ROXS�HQ�G�ú�N�KDFLP�DUWÕúÕ�GH÷HULQH�VDKLSWLU��dL]HOJH��������7*�
LOH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� KDFLP� DUWÕúÕ� GH÷HULQH� HWNLVLQLQ� LVH� |QHPVL]�
ROGX÷X� �3!������ EXOXQPXúWXU�� 7*� LOH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� SLULQo�
HULúWHVLQLQ� KDFLP� DUWÕúÕ� GH÷HULQH� HWNLVLQLQ� J|VWHULOGL÷L�ùHNLO� ���� LQFHOHQGL÷LQGH�7*�
LOH� IDUNOÕ�V�UHOHUGH� LQN�EDV\RQXQ�NHoLER\QX]X�JDPÕ�YH�NVDQWDQ�JDP� LODYH�HGLOPLú�
SLULQo� HULúWHOHULQLQ� KDFLP� DUWÕúÕ� GH÷HUOHULQL� DUWÕUGÕ÷Õ� J|]OHQPLúWLU�� *DP� LODYH�
HGLOPHPLú� |UQHNOHUGH� LVH� 7*� LOH� LQN�EDV\RQ�V�UHVL� DUWWÕNoD�KDFLP�DUWÕúÕ� GH÷HUOHUL�
G�úP�úW�U�� (Q� \�NVHN� KDFLP� DUWÕúÕ� GH÷HULQL�� 7*� LODYHVL� \DSÕOÕS� �� VDDW� LQN�EH�
HGLOPLú�NVDQWDQ�JDP�LODYH�HGLOPLú�SLULQo�HULúWHVL�YHUPLúWLU�� 

7*�YH�JDP�LQWHUDNVL\RQXQXQ�SLULQo�HULúWHVLQLQ�KDFLP�DUWÕúÕ�GH÷HUOHUL��]HULQH�HWNLVL�
iVWDWLVWLNVHO�RODUDN�|QHPOL��3�������EXOXQPXúWXU��(N���-�ùHNLO���� 

3LULQo�HULúWHOHUL�DUDVÕQGD�VX�DEVRUSVL\RQX�GH÷HUL�HQ�G�ú�N�RODQ�NHoLER\QX]X�JDPÕ�
LODYH� HGLOPLú� SLULQo� HULúWHOHULQLQ� KDFLP� DUWÕúÕ� GH÷HULQLQ� GH� HQ� G�ú�N� ROGX÷X�
J|]OHQPLúWLU��dL]HOJH������ 
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 ùHNLO� ����� 7*� LOH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� IDUNOÕ� JDPODUOD� KD]ÕUODQDQ� SLULQo�
HULúWHOHULQLQ�KDFLP�DUWÕúÕ�GH÷HUOHULQH�HWNLVL� 

�����������7RSODP�RUJDQLN�PDGGH��720��PLNWDUÕ� 

*DP�YH�YH\D�7*�LODYH�HGLOPLú�YH�IDUNOÕ�V�UHOHUGH�LQNXEH�HGLOPLú�SLULQo�HULúWHOHrinin 

720� GH÷HUOHUL� dL]HOJH� ���¶GD� YHULOPLúWLU�� %X� GH÷HUOHU� ������ LOH� ������ DUDVÕQGD�
GH÷LúPHNWHGLU�� *DP� oHúLGLQLQ� SLULQo� HULúWHOHULQLQ� 720� GH÷HUOHUL� �]HULQH� HWNLVL�
LVWDWLVWLNVHO� RODUDN� |QHPOL� �3������� EXOXQPXú� YH� IDUNOÕ� JDP� LODYH� HGLOPLú� SLULQo�
HULúWHOHULQLQ� KHUELUL� LVWDWLVWLNVHO� RODUDN� IDUNOÕ� JUXSWD� \HU� DOPÕúWÕU� �dL]HOJH� ������
.VDQWDQ� JDP� LODYH� HGLOPLú� HULúWH� |UQHNOHUL� HQ� G�ú�N� 720� GH÷HULQH� VDKLSWLU�� (Q�
G�ú�N� SLúPH� ND\EÕ� GH÷HULQL� YHUHQ� NVDQWDQ� JDP� LODYH� HGLOPLú� SLULQo� HULúWHOHULQLQ�
720� GH÷HUL� GH� HQ� G�ú�NW�U�� *DP� YH�YH\D� 7*� LODYH� HGLOPLú� HULúWH� |UQHNOHULQLQ�
SLúPH� ND\EÕ� GH÷HUOHUL� LOH� 720� GH÷HUOHUL� DUDVÕQGD� \�NVHN� NRUHODV\RQ� NDWVD\ÕVÕ� �U�
GH÷HUL � ������ J|]OHQPLúWLU� �ùHNLO� ������ (Q� \�NVHN� 720� GH÷HULQH� LVH� JDP� LODYH�
HGLOPHPLú� HULúWH� |UQHNOHUL� VDKLSWLU�� 7*� LODYHVLQLQ� SLULQo� HULúWHOHULQLQ� 720� GH÷HUL�
�]HULQH�HWNLVL�LVWDWLVWLNVHO�RODUDN�|QHPOL��3�������EXOXQPXúWXU�YH�HULúWH�|UQHNOHULQLQ�
KHSVL�IDUNOÕ�JUXSWD�\HU�DOPÕúWÕU��dL]HOJH�������7*�LODYH�HGLOPHPLú�HULúWH�|UQHNOHUL�HQ�
\�NVHN� 720� GH÷HULQH� VDKLSWLU�� 7*� LODYH� HGLOPLú� YH� �� VDDW� LQN�EH� HGLOPLú� HULúWH�
|UQHNOHUL� LVH�HQ�G�ú�N�720�GH÷HULQH�VDKLSWLU�� �%X�GD�SURWHLQ�PROHN�OOHUL�DUDVÕQGD�
7*�HWNLVL� LOH�oDSUD]�ED÷ODPD�UHDNVL\RQX�JHUoHNOHúWL÷LQL�YH�QLúDVWDQÕQ�EX�VÕNÕ�\DSÕ�
LoHULVLQGH�WXWXOGX÷X�ILNULQL�YHUPHNWHGLU� 

 



  
 

 

 

 

 

 

 

 

ùHNLO� ����� 3LULQo� HULúWHOHULQLQ� SLúPH� ND\EÕ� GH÷HUOHUL\OH� 720� GH÷HUOHUL� DUDVÕQGDNL�
LOLúNL 

 

dL]HOJH� ����� 7*� LOH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� SLULQo� HULúWHOHULQLQ� 720� GH÷HUL�
üzerine etkisia  

 

 

 

a $\QÕ� V�WXQ� LoLQGH� D\QÕ� KDUIOH� J|VWHULOHQ� GH÷HUOHU� DUDVÕQGD� /6'� WHVWL� VRQXoODUÕQD� J|UH�
istatistiksel olarak önemli bir fark yoktur (α=0.05) 

4.2.2.2. Renk özellikleri  

(Q� L\L� NDOLWH� |]HOOLNOHULQH� VDKLS� RODQ� ���� RUDQÕQGD� MHODWLQL]H� HGLOPLú� SLULQo� Xnu 

LoHUHQ�HULúWH�|UQH÷L� IRUP�ODV\RQXQD�JDP� �NHoLER\QX]X�JDPÕ�� NVDQWDQ�JDP��YH\D�
transglutaminaz enzimi (enzim ile inkübasyon süresi 1 veya 2 saat) ilavesinin veya 

KHU� LNLVLQLQ�ELUGHQ� LODYHVLQLQ�HULúWHOHULQ�UHQN�|]HOOLNOHUL��]HULQH�HWNLVL� LQFHOHQPLú�YH�
renk� GH÷HUOHUL�dL]HOJH����¶GD�YHULOPLúWLU�� øNL� IDNW|UO�� �JDP�oHúLGL�[�7*� LQN�EDV\RQ�
V�UHVL�� WHVDG�I� EORNODUÕ� GHQHPH� GHVHQL� $129$� VRQXoODUÕQD� EDNÕOGÕ÷ÕQGD� SLULQo�
HULúWHOHULQLQ� UHQN� GH÷HUOHUL� �]HULQH� JDP� oHúLGL� [� 7*� LODYHVL� LQWHUDNVL\RQXQXQ�
|QHPVL]� ROGX÷X� J|]OHQPLúWLU� �3!������� %X� VHEHSOH� YHULOHULQ� LVWDWLVWLNVHO� RODUDN�

TG (inkübasyon süresi) TOM (%) 

- 1.26 a 

TG(1 saat) 1.21 b 

TG(2 saat) 1.09 c 

y = 0.4848x - 3.9812

R2 = 0.956
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GH÷HUOHQGLULOPHVLQGH� VDGHFH� JDP� oHúLGLQLQ� YH\D� 7*� LOH� IDUNOÕ� V�UHOHUGH�
LQN�EDV\RQXQ� UHQN� GH÷HUOHUL� �/�� D�� E�� �]HULQH� HWNLVL� LQFHOHQPLúWLU�� *DP� oHúLGLQLQ�
SLULQo�HULúWHVLQLQ�/�UHQN�GH÷HUOHUL��]HULQH�etkisi istatistiksel olarak önemli (P<0.05) 

EXOXQPXú� �dL]HOJH�������� 7*� LOH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ�HWNLVL� LVH�|QHPVL]�
EXOXQPXúWXU� �3!������ �dL]HOJH� ������� *DP� LODYH� HGLOPHPLú� HULúWH� |UQHNOHUL� LOH�
NHoLER\QX]X�JDPÕ�LODYH�HGLOPLú�HULúWH�|UQHNOHULQLQ�/�UHQN�GH÷HUL�LVWDWLVWLNVHO�RODUDN�
D\QÕ�JUXSWD�\HU�DOPÕúWÕU��.VDQWDQ�JDP�LODYH�HGLOPLú�HULúWH�|UQH÷LQLQ�/� UHQN�GH÷HUL�
GDKD�G�ú�NW�U�� 

dL]HOJH� ����� )DUNOÕ� JDP� LODYHVLQLQ� YH�YH\D� 7*� LODYH� HGLOLS� IDUNOÕ� V�UHOHUGH�
LQN�EDV\RQXQ�SLULQo�HULúWHOHULQLQ�UHQN�|]HOOLNOHrine etkisi 

 

3LULQo� HULúWHOHULQLQ� D� UHQN� GH÷HUOHUL� LVH� ����� LOH� ����� DUDVÕQGD� GH÷LúPHNWHGLU�
�dL]HOJH�������*DP�YH\D�7*�LODYHVLQLQ�SLULQo�HULúWHVLQLQ�D�UHQN�GH÷HUL��]HULQH�HWNLVL�
LVWDWLVWLNVHO� RODUDN� |QHPOL� �3������� EXOXQPXúWXU� �dL]HOJH� ����� YH� dL]HOJH� �������
*DP�LODYH�HGLOPHPLú�HULúWH�|UQH÷L�LOH�NHoLER\QX]X�JDPÕ�LODYH�HGLOPLú�HULúWH�|UQH÷L�
D� UHQN� GH÷HUL� DoÕVÕQGDQ� LVWDWLVWLNVHO� RODUDN� D\QÕ� JUXSWD� \HU� DOPDNWDGÕU�� .VDQWDQ�
JDP� LODYH� HGLOPLú� HULúWH� |UQH÷L� LVH� GL÷HUOHULQGHQ� IDUNOÕ� JUXSWD� ROXS� D� UHQN� GH÷HUL�
GDKD�\�NVHNWLU��dL]HOJH��������7*�LODYH�HGLOPLú�YH���LOH���VDDW�LQN�EH�HGLOPLú�HULúWH�

Jelatinizasyon 
2UDQÕ���� Gam 

TG (inkübasyon 
süresi) 

L a b 

25 - - 89.10 0.16 
 

7.38 
 

  TG (1 saat ) 89.48 0.19 
 

7.63 
 

  TG (2 saat) 
 

89.38 0.17 7.89 

25 Keçiboynuzu 
JDPÕ����� 

- 89.33 0.16 
 

7.15 
 

  TG (1 saat ) 89.31 0.21 
 

7.63 
 

  TG (2 saat) 
 

89.02 0.22 7.77 

25 Ksantan 
gam (%3) 

- 89.22 
 

0.27 
 

7.42 
 

  TG (1 saat) 88.77 0.31 
 

7.86 
 

  TG (2 saat) 
 

88.34 0.36 8.41 



  
 

|UQHNOHUL� D� UHQN� GH÷HUOHUL� DoÕVÕQGDQ� LVWDWLVWLNVHO� RODUDN� D\QÕ� JUXSWD� \HU� DOPÕúWÕU�
(Çizelge 4.11).  

3LULQo� HULúWHOHULQLQ� E� UHQN� GH÷HUOHUL� ����� LOH� �����DUDVÕQGD� GH÷LúPHNWHGLU� �dL]HOJH�
������*DP�oHúLGLQLQ�SLULQo�HULúWHOHULQLQ�E�UHQN�GH÷HUOHUL��]HULQH�HWNLVLQLQ�LVWDWLVWLNVHO�
RODUDN� |QHPVL]� ROGX÷X� EXOXQPXú� �3!������� 7*� ilavesinin etkisinin ise önemli 

�3������� ROGX÷X� EXOXQPXúWXU� �dL]HOJH� ������� 7*� LODYH� HGLOPLú� YH� �� VDDW� LQN�EH�
HGLOPLú�HULúWH�|UQHNOHUL�HQ�\�NVHN�E�UHQN�GH÷HULQH�VDKLSWLU��dL]HOJH������� 

dL]HOJH�������*DP�oHúLGLQLQ�SLULQo�HULúWHOHULQLQ�UHQN�GH÷HUOHUL��]HULQe etkisia  

 

 

 

a $\QÕ� V�WXQ� LoLQGH� D\QÕ� KDUIOH� J|VWHULOHQ� GH÷HUOHU� DUDVÕQGD� /6'� WHVWL� VRQXoODUÕQD� J|UH�
istatistiksel olarak önemli bir fark yoktur (α=0.05) 

 

Çizelge 4.11. 7*�LOH�IDUNOÕ�V�UHOHUGH�LQN�EDV\RQXQ�UHQN�GH÷HUOHUL��]HULQH�HWNLVLa  

 

 

 

a $\QÕ� V�WXQ� LoLQGH� D\QÕ� KDUIOH� J|VWHULOHQ� GH÷HUOHU� DUDVÕQGD� /6'� WHVWL� VRQXoODUÕQD� J|UH�
istatistiksel olarak önemli bir fark yoktur (α=0.05) 

 

4.2.2.3. Duyusal özellikler 

���� RUDQÕQGD� MHODWLQL]H� HGLOPLú� SLULQo� XQX� LoHUHQ�� JDP� YH�YH\D� 7*� LODYH� HGLOPLú�
SLULQo� HULúWHOHULQLQ� GX\XVDO� GH÷HUOHQGLUPHVL� �� SDQHOLVW� WDUDIÕQGDQ� \DSÕOPÕú� YH�
GH÷HUOHQGLUPH� VRQXoODUÕ� dL]HOJH� ����¶GH� RUWDODPD� �� VWDQGDUW� VDSPD� FLQVLQGHQ�
YHULOPLúWLU� 

Gam L a b 

- 89.32 a 0.17 b 7.63 

.HoLER\QX]X�JDPÕ 89.22 a 0.19 b 7.52 

Ksantan gam 88.78 b 0.31 a 7.90 

TG (inkübasyon süresi) L a b 

- 89.22 0.19 b 7.32 b 

TG(1 saat) 89.19 0.24 a   7.71 ab 

TG(2 saat) 88.91 0.25 a 8.02 a 



  
 

dL]HOJH�������)DUNOÕ�JDP�LODYHVLQLQ�YH�YH\D�7*�LODYH�HGLOLS�IDUNOÕ�V�UHOHUGH� LQN�EDV\RQXQ�SLULQo�HULúWHOHULQLQ�GX\XVDO�|]HOOLNOHULQH�
etkisi 

 

± Standart sapma 

Jelatinizasyon 
2UDQÕ���� Gam TG (inkübasyon 

süresi) 
Yüzey 

Özellikleri 
dL÷QHPH�
Özellikleri 

dL÷QHPH�6RQUDVÕ�$÷Õ]GDNL� 
His Özellikleri 

Tat 

25 
 

- - 3.5±0.69 3.3±0.70 3.4±0.22 3.6±0.55 

 
 

 TG (1 saat) 3.3±0.43 3.1±0.24 3.3±0.43 3.3±0.67 

  TG (2 saat) 
 

3.1±0.43 3.0±0.14 3.2±0.45 3.3±0.45 

25 Keçiboynuzu 
JDPÕ����� 

- 3.1±0.62 3.1±0.11 2.7±0.27 3.2±0.45 

 
 

 TG (1 saat) 3.2±0.17 3.1±0.31 2.9±0.22 3.2±0.45 

  TG (2 saat) 
 

3.3±0.15 3.2±0.11 3.1±0.45 3.3±0.67 

25 Ksantan 
gam (%3) 

- 4.0±0.38 3.6±0.21 3.8±0.57 4.4±0.42 

 
 

 TG (1 saat) 4.3±0.27 4.2±0.19 4.2±0.27 4.4±0.55 

  TG (2 saat) 
 

4.2±0.61 4.1±0.48 4.3±0.45 4.4±0.55 



  
 

dL]HOJH� ����� LQFHOHQGL÷LQGH� NVDQWDQ� JDP� LoHUHQ� HULúWH� |UQHNOHULQLQ� W�P� GX\XVDO�
|]HOOLNOHUL� GL÷HU� HULúWH� |UQHNOHULQLQNLQH� NÕ\DVOD� GDKD� \�NVHN� EXOXQPXúWXU�� (Q� L\L�
SXDQÕ� \�]H\� YH� oL÷QHPH� |]HOOLNOHULQGH� NVDQWDQ� JDP� YH� 7*� LOH� �� VDDW� LQN�EH�
HGLOPLú�HULúWH�|UQH÷L��oL÷QHPH�VRQUDVÕ�D÷Õ]GDNL�KLV�|]HOOL÷LQGH�LVH�NVDQWDQ�JDP�YH�
7*� LOH� �� VDDW� LQN�EH� HGLOPLú� HULúWH� |UQH÷L� DOPÕúWÕU�� 7*� LOH� IDUNOÕ� Vürelerde 

LQN�EDV\RQXQ� NVDQWDQ� JDP� LODYH� HGLOPLú� HULúWHOHULQ� WDW� |]HOOL÷L� KDULFLQGHNL� W�P�
GX\XVDO� |]HOOLNOHUL� �]HULQH� ROXPOX� HWNLVL� J|]OHQPLúWLU�� *DP� LODYH� HGLOPHPLú�
|UQHNOHUGH� 7*� LOH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQOD� GX\XVDO� |]HOOLNOHUH� DLW� SXDQODUGD�
azalma, kHoLER\QX]X�JDPÕ�LODYH�HGLOPLú�|UQHNOHUGH�DUWÕú�J|]OHQPLúWLU�� 

4.2.2.4. Tekstür özellikleri  

*DP�YH�YH\D�7*�LODYH�HGLOPLú�YH�IDUNOÕ�V�UHOHUGH�LQN�EH�HGLOPLú�SLULQo�HULúWHOHULQLQ�
WHNVW�U� GH÷HUL�dL]HOJH�����¶GH�YHULOPLúWLU��%X�GH÷HUOHU������1� LOH������1�DUDVÕnda 

GH÷LúPHNWHGLU�� 

dL]HOJH� ������ )DUNOÕ� JDP� LODYHVLQLQ� YH�YH\D� 7*� LODYH� HGLOLS� IDUNOÕ� V�UHOHUGH�
LQN�EDV\RQXQ�SLULQo�HULúWHOHULQLQ�WHNVW�U�GH÷HULQH�HWNLVL 

 

 

 

 

 

 

 

 

 

 

 

Jelatinizasyon 
2UDQÕ���� Gam 

TG (inkübasyon 
süresi) 

Maksimum 
Kuvvet (N) 

25 
 

- - 0.63 

 
 

 TG (1 saat) 0.64 

  TG (2 saat) 
 

0.71 

25 Keçiboynuzu 
JDPÕ����� 

- 0.78 

 
 

 TG (1 saat) 0.89 

  TG (2 saat) 
 

0.80 

25 Ksantan 
gam (%3) 

- 0.85 

 
 

 TG (1 saat) 0.78 

  TG (2 saat) 
 

0.73 



  
 

øNL� IDNW|UO�� �JDP� oHúLGL� [� 7*� LQN�EDV\RQ� V�UHVL�� WHVDG�I� EORNODUÕ� GHQHPH deseni 

$129$� VRQXoODUÕQD� EDNÕOGÕ÷ÕQGD� SLULQo� HULúWHOHULQLQ� WHNVW�U� GH÷HUL� �]HULQH� JDP�
oHúLGL� [� 7*� LODYHVL� LQWHUDNVL\RQXQXQ� |QHPVL]� ROGX÷X� J|]OHQPLúWLU� �3!������� %X�
VHEHSOH� YHULOHULQ� LVWDWLVWLNVHO� RODUDN� GH÷HUOHQGLULOPHVLQGH� VDGHFH� JDP� oHúLGLQLQ�
veya TG ilH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� WHNVW�U� GH÷HUL� �]HULQH� HWNLVL�
LQFHOHQPLúWLU�� *DP� oHúLGLQLQ� SLULQo� HULúWHOHULQLQ� WHNVW�U� GH÷HUL� �]HULQH� HWNLVL�
LVWDWLVWLNVHO�RODUDN�|QHPOL� �3�������EXOXQPXúWXU��.VDQWDQ�JDP� LODYH�HGLOPLú�HULúWH�
örnekleri ile gam ilave edilmemLú�HULúWH�|UQHNOHUL�LVWDWLVWLNVHO�RODUDN�D\QÕ�JUXSWD�\HU�
DOPÕúWÕU�� .HoLER\QX]X� JDPÕ� LODYH� HGLOPLú� HULúWH� |UQHNOHUL� LVH� GL÷HUOHULQGHQ� IDUNOÕ�
ROXS� HQ� \�NVHN� WHNVW�U� GH÷HULQH� VDKLSWLU� �dL]HOJH� ������� 7*� LOH� IDUNOÕ� V�UHOHUGH�
LQN�EDV\RQXQ�WHNVW�U�GH÷HULQH�HWNLVLQLQ�LVH�|QHPVL]�ROGX÷X��3!������EXOXQPXúWXU� 

dL]HOJH�������*DP�oHúLGLQLQ�SLULQo�HULúWHOHULQLQ�WHNVW�U�GH÷HULQH�HWNLVLa 
 

 

 

a $\QÕ� V�WXQ� LoLQGH� D\QÕ� KDUIOH� J|VWHULOHQ� GH÷HUOHU� DUDVÕQGD� /6'� WHVWL� VRQXoODUÕQD� J|UH�
istatistiksel olarak önemli bir fark yoktur (α=0.05) 

�����0ÕVÕU�(ULúWHVLQLQ�.DOLWH�g]HOOLNOHUL 

������� )DUNOÕ� RUDQODUGD� MHODWLQL]H� HGLOPLú� PÕVÕU� XQX� LODYHVLQLQ� PÕVÕU�
HULúWHOHULQLQ�NDOLWH�|]HOOLNOHUL��]HULQH�HWNLVL 

4.3.1.1.�3LúPH�|]HOOLNOHUL� 

�����������3LúPH�V�UHVL  

0ÕVÕU� XQXQGDQ� \DSÕODQ� HULúWHOHUGH� SLúPH� V�UHVL� ��� GDNLND� RODUDN� EHOLUOHQPLúWLU��
%X÷GD\� XQXQGDQ� \DSÕODQ� HULúWHOHUGH� SLúPH� V�UHVLQLQ� ��� LOH� ��� GDNLND� DUDVÕQGD�
GH÷LúWL÷L�ELOGLULOPLúWLU��2K�HW�DO���������� 

 

 

Gam Maksimum Kuvvet (N) 

- 0.66 b 

.HoLER\QX]X�JDPÕ 0.82 a 

Ksantan gam 0.72 b 



  
 

4.3.1.1����6X\D�JHoHQ�PDGGH�PLNWDUÕ��3LúPH�ND\EÕ�� 

3LúPH� ND\EÕ� HULúWHOHULQ� SLúPH� NDOLWHVLQL� HWNLOH\HQ� |QHPOL� ELU� IDNW|UG�U�� <�NVHN�
SLúPH� ND\EÕ�� QLúDVWDQÕQ� ID]OD� o|]�Q�S� SLúPH� VX\XQD� NDUÕúPDVÕQD� YH� D÷Õ]GD�
\DSÕúNDQOÕ÷D� QHGHQ� ROPDNWDGÕU� �%KDWWDFKDU\D� HW� DO��� ������� 3LúLUPH� VÕUDVÕQGD�
HULúWH� úHNOLQL� NRUXPDOÕ� \DQL� GD÷ÕOPDPDOÕ�� \DSÕúNDQOÕN� J|VWHUPHPHOLGLU�� $\UÕFD�
SLúPH�VX\XQD�JHoHQ�PDGGH�PLNWDUÕ�GD�D]�ROPDOÕGÕU��/DL�������� 

)DUNOÕ� RUDQODUGD� MHODWLQL]H�HGLOPLú�PÕVÕU� XQX� LoHUHQ�PÕVÕU� HULúWHOHULQLQ� SLúPH�ND\EÕ�
GH÷HUOHUL� dL]HOJH� ����¶GH� YHULOPLúWLU�� %X� GH÷HUOHU� ������ LOH� ������ DUDVÕQGD�
GH÷LúPHNWHGLU�� 0ÕVÕU� XQXQD� X\JXODQDQ� MHODWLQL]DV\RQ� RUDQÕQÕQ�� PÕVÕU� HULúWHVLQLQ�
VX\D� JHoHQ� PDGGH� PLNWDUÕ� �]HULQH� HWNLVL� LVWDWLVWLNVHO� RODUDN� |QHPOL� �3�������
EXOXQPXú� YH� HULúWHOHULQ� SLúPH� ND\EÕ� GH÷HUOHULQLQ� IDUNOÕ� JUXSODUGD� \HU� DOGÕ÷Õ�
J|U�OP�úW�U�� � ���� RUDQÕQGD� MHODWLQL]H� HGLOPLú� PÕVÕU� XQX� LoHUHQ� HULúWH� |UQH÷L� HQ�
\�NVHN�SLúPH� ND\EÕ� GH÷HULQL� YHUPLúWLU������ RUDQÕQGD� MHODWLQL]H�HGLOPLú�PÕVÕU� XQX�
LoHUHQ� HULúWH� |UQH÷LQLQ� SLúPH� ND\EÕ� GH÷HUL� LVH� GL÷HU� |UQHNOHUH� NÕ\DVOD� ROGXNoD�
G�ú�NW�U�� %X� oDOÕúPDGDNL� PÕVÕU� HULúWHOHULQLQ� SLúPH� ND\EÕ� GH÷HUOHUL� OLWHUDW�UGHNL�
�0HVWUHV�HW�DO���������ELU�PÕVÕU�PDNDUQDVÕQÕQ�SLúPH�ND\EÕ�GH÷HULQH�NÕ\DVOD�\�NVHN�
ROXS�� GL÷HU� PÕVÕU� PDNDUQDODUÕQÕQ� SLúPH� ND\EÕ� GH÷HUOHULQH� LVH� EHQ]HPHktedir. Bir 

oDOÕúPDGD� PÕVÕU� XQXQD� ND\QDU� VX� LODYH� HGLOHUHN� KD]ÕUODQDQ� PÕVÕU� PDNDUQDVÕQÕQ�
SLúPH� ND\EÕ� GH÷HUL� ���� EXOXQXUNHQ�� �UHWLP� VÕUDVÕQGD� NXUXWPDGDQ� |QFH� VR÷XN�
GHSRODPD�LúOHPL�X\JXODQGÕ÷ÕQGD�SLúPH�ND\EÕ�GH÷HULQLQ����¶H�oÕNGÕ÷Õ�ELOGLULOPLúWLU��
$\UÕFD�PÕVÕU� XQX-VX�NDUÕúÕPÕQD� VRQ� VÕFDNOÕN����&�����&�YH�����&�RODFDN�úHNLOGH�
EXKDU� X\JXODQDUDN� KD]ÕUODQDQ� PÕVÕU� PDNDUQDODUÕQÕQ� SLúPH� ND\EÕ� GH÷HUOHUL� �����
���������EXOXQXUNHQ��UHWLP�VÕUDVÕQGD�NXUXWPDGDQ�|QFH�ÕVÕO�LúOHP�X\JXODQGÕ÷ÕQGD�
SLúPH�ND\EÕ�GH÷HUOHULQLQ��������������¶D�NDGDU�G�úW�÷��ELOGLULOPLúWLU��0HVWUHV�HW�
al., 1993).  

4.3.1.1.3. Su absorpsiyonu  

3LúPH� VÕUDVÕQGD� HULúWHOHULQ� ID]OD�PLNWDUGD� VX� DEVRUSODPDVÕ� LVWHQPHNWHGLU��'�ú�N�
VX�DEVRUSVL\RQX��HULúWHOHULQ�SLúPH�VRQUDVÕ�VHUW�\DSÕGD�ROPDVÕQD�QHGHQ�ROPDNWDGÕU�
(Bhattacharya  et al., 1999). 

)DUNOÕ� RUDQODUGD� MHODWLQL]H� HGLOPLú� PÕVÕU� XQX� LoHUHQ� PÕVÕU� HULúWHOHULQLQ� VX�
DEVRUSVL\RQ� GH÷HUOHUL� dL]HOJH� ����¶GH� YHULOPLúWLU�� %X� GH÷HUOHU� ������ LOH� �������



  
 

DUDVÕQGD� GH÷LúPHNWHGLU�� 0ÕVÕU� HULúWHOHULQLQ� KHUELULQLQ� VX� DEVRUSVL\RQX� GH÷HUL�
LVWDWLVWLNVHO� DoÕGDQ� ELUELULQGHQ� IDUNOÕGÕU� �3�������� ���� RUDQÕQGD� MHODWLQL]H� HGLOPLú�
PÕVÕU� XQX� LoHUHQ� HULúWH� |UQH÷LQLQ� VX�DEVRUSVL\RQX�GH÷HUL� GL÷HU� LNL� |UQH÷H� NÕ\DVOD�
ROGXNoD�\�NVHN�EXOXQPXúWXU� 

dL]HOJH�������)DUNOÕ�RUDQODUGD�MHODWLQL]H�HGLOPLú�PÕVÕU�XQX�LoHUHQ�PÕVÕU�HULúWHOHULQLQ�
SLúPH�|]HOOLNOHULa  

Jelatinizasyon 

2UDQÕ���� 
3LúPH�.D\EÕ�

(%)  

Su Absorpsiyonu 

(%)  

+DFLP�$UWÕúÕ 
(%)  

TOM  

(%) 

40 28.3 a 97.0 c 137 c 2.55 a 

60 27.5 b 100.5 b 147 b 2.45 a 

80 23.8 c 115.5 a 150 a 2.28 b 
a $\QÕ�V�WXQ� LoLQGH�D\QÕ�KDUIOH�J|VWHULOHQ�GH÷HUOHU�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�|QHPOL�ELU�
fark yoktur (α=0.05) 

�����������+DFLP�DUWÕúÕ� 

)DUNOÕ�RUDQODUGD�MHODWLQL]H�HGLOPLú�PÕVÕU�XQX�LoHUHQ�PÕVÕU�HULúWHOHULQH�DLW�KDFLP�DUWÕúÕ�
GH÷HUOHUL� dL]HOJH� ����¶GH� YHULOPLúWLU�� %X� GH÷HUOHU� ����� LOH� ����� DUDVÕQGD�
GH÷LúPHNWHGLU�� -HODWLQL]DV\RQ� RUDQÕ� DUWWÕNoD� HULúWHOHULQ� KDFLP� DUWÕúÕ� GH÷HUL� DUWPÕú�
YH� PÕVÕU� HULúWHOHUL� LVWDWLVWLNVHO� RODUDN� ELUELULQGHQ� IDUNOÕ� JUXSODUGD� \HU� DOPÕúWÕU�� (Q�
\�NVHN� KDFLP� DUWÕúÕ� GH÷HULQL� ���� RUDQÕQGD� MHODWLQL]H� HGLOPLú� PÕVÕU� XQX� LoHUHQ�
HULúWH�YHUPLúWLU�� 

�����������7RSODP�RUJDQLN�PDGGH��720��PLNWDUÕ� 

)DUNOÕ� RUDQODUGD� MHODWLQL]H�HGLOPLú�PÕVÕU� XQX� LoHUHQ�PÕVÕU�HULúWHOHULQLQ�720�GH÷HUL�
������ LOH� ������ DUDVÕQGD� GH÷LúPHNWHGLU� �dL]HOJH� ������ YH� GH÷LúLP� LVWDWLVWLNVHO�
olarak |QHPOL� EXOXQPXúWXU� �3�������� dL]HOJH� ����� LQFHOHQGL÷LQGH� ���� YH� ����
RUDQÕQGD� MHODWLQL]H� HGLOPLú� PÕVÕU� XQX� LoHUHQ� HULúWH� |UQHNOHULQLQ� 720� GH÷HUOHUL�
DoÕVÕQGDQ�D\QÕ�JUXSWD�\HU�DOGÕ÷Õ�J|]OHQPLúWLU������RUDQÕQGD�MHODWLQL]H�HGLOPLú�PÕVÕU�
XQX� LoHUHQ� HULúWH� |UQH÷LQLQ� 720� GH÷HUL� LVH� GL÷HU� PÕVÕU� HULúWHOHULQNLQH� NÕ\DVOD�
ROGXNoD� G�ú�N� EXOXQPXúWXU�� � 3LULQo� HULúWHOHULQGH� GH� J|]OHQGL÷L� JLEL� EX� |UQHNOHULQ�
720�GH÷HUOHUL�SLúPH�ND\EÕ�GH÷HUOHUL�LOH�X\XP�LoLQGHGLU��� 

 



  
 

4.3.1.2. Renk özellikleri 

5HQN� YH� J|U�Q�ú�� W�NHWLFL� WDUDIÕQGDQ� J|]OHPOHQHQ� LON� NDOLWH� |]HOOL÷LGLU�� 3DUODNOÕN��
HULúWHOHULQ� \�NVHN� NDOLWHOL� RODUDN� DOJÕODQPDVÕQGD� JHUHNOL� ELU� |]HOOLNWLU� �:X� DQG�
Corke, 2005). 

)DUNOÕ�RUDQODUGD�MHODWLQL]H�HGLOPLú�PÕVÕU�XQX�LoHUHQ�PÕVÕU�HULúWHOHULQLQ�UHQN�GH÷HUOHUL�
�/��D��E�GH÷HUOHUL��dL]HOJH�����¶GD�YHULOPLúWLU��0ÕVÕU�XQXQD�X\JXODQDQ�MHODWLQL]DV\RQ�
RUDQÕQÕQ�/�YH�D�UHQN�GH÷HUOHUL��]HULQH�HWNLVL� LVWDWLVWLNVHO�RODUDN�|QHPOL��3��������E�
UHQN� GH÷HUL� �]HULQH� HWNLVL� LVH� |QHPVL]� EXOXQPXúWXU� �3!������� ���� YH� ����
RUDQODUÕQGD�MHODWLQL]H�HGLOPLú�PÕVÕU�XQX�LoHUHQ�HULúWH�|UQHNOHUL�/�YH�D�UHQN�GH÷HUOHUL�
DoÕVÕQGDQ�IDUNOÕ�JUXSWD�\HU�DOPÕúWÕU�� 

dL]HOJH�������)DUNOÕ�RUDQODUGD�MHODWLQL]H�HGLOPLú�PÕVÕU�XQX�LoHUHQ�PÕVÕU�HULúWHOHULQLQ�
UHQN�GH÷HUOHULa  

Jelatinizasyon 

2UDQÕ���� L a b 

40 85.89 a 5.03 b 23.74  

60   85.31 ab 5.32 a 23.72 

80 84.91 b 5.24 a 23.94 
a $\QÕ� V�WXQ� LoLQGH� D\QÕ� KDUIOH� J|VWHULOHQ� GH÷HUOHU� DUDVÕQGD� /6'� WHVWL� VRQXoODUÕQD� J|UH�
istatistiksel olarak önemli bir fark yoktur (α=0.05) 

4.3.1.3. Duyusal özellikler 

)DUNOÕ� RUDQODUGD� MHODWLQL]H� HGLOPLú� PÕVÕU� XQX� LoHUHQ� PÕVÕU� HULúWHOHULQLQ� GX\XVDO�
DQDOL]L�� NRQXVXQGD� X]PDQ� �� SDQHOLVW� WDUDIÕQGDQ� JHUoHNOHúWLULOPLú� YH� VRQXoODU�
dL]HOJH� ����¶GH� RUWDODPD� �� VWDQGDUW� VDSPD� FLQVLQGHQ� YHULOPLúWLU�� 'X\XVDO� DQDOL]�
VRQXoODUÕQD� J|UH� PÕVÕU� XQXQD� X\JXODQDQ� MHODWLQL]DV\RQ� RUDQÕQÕQ� PÕVÕU� HULúWHVLQLQ�
\�]H\�|]HOOLNOHUL�YH�oL÷QHPH�|]HOOLNOHUL��]HULQH�HWNLVLQLQ�ROPDGÕ÷Õ��oL÷QHPH�VRQUDVÕ�
D÷Õ]GDNL� KLV� |]HOOLNOHUL� YH� WDW��]HULQH�HWNLVLQLQ�ROGX÷X�J|]OHQPLúWLU������RUDQÕQGD�
MHODWLQL]H� HGLOPLú� PÕVÕU� XQX� LoHUHQ� PÕVÕU� HULúWHVLQLQ� GX\XVDO� |]HOOLNOHULQLQ� GL÷HU�
|UQHNOHUH�NÕ\DVOD�GDKD�L\L�ROGX÷X�J|]OHQPLúWLU�� 

 

 



  
 

dL]HOJH�������)DUNOÕ�RUDQODUGD�MHODWLQL]H�HGLOPLú�PÕVÕU�XQX�LoHUHQ�PÕVÕU�HULúWHOHULQLQ�
duyusal özellikleri 

± : Standart sapma  

 

4.3.1.4. Tekstür özellikleri 

0ÕVÕU� HULúWHOHUL� LoLQ� WHNVW�U� DQDOL]|U�QGH� EHOLUOHQHQ� PDNVLPXP� NXYYHW� GH÷HUOHUL�
�����1� LOH� �����1� DUDVÕQGD� GH÷LúPHNWHGLU� �dL]HOJH� �������%X�GH÷LúLP� LVWDWLVWLNVHO�
RODUDN�|QHPVL]�EXOXQPXúWXU��3>0.05). 

dL]HOJH�������)DUNOÕ�RUDQODUGD�MHODWLQL]H�HGLOPLú�PÕVÕU�XQX�LoHUHQ�PÕVÕU�HULúWHOHULQLQ�
WHNVW�U�GH÷HUOHUL 

JelatLQL]DV\RQ�2UDQÕ���� Maksimum Kuvvet (N) 

40 0.69 

60 0.74 

80 0.66 

 

 

)DUNOÕ�RUDQODUGD�MHODWLQL]H�HGLOPLú�PÕVÕU�XQX�LoHUHQ�HULúWH�|UQHNOHUL�SLúPH�|]HOOLNOHUL�
YH�GX\XVDO�|]HOOLNOHU�DoÕVÕQGDQ�GH÷HUOHQGLULOGL÷LQGH�����RUDQÕQGD�MHODWLQL]H�HGLOPLú�
PÕVÕU� XQX� LoHUHQ� HULúWH� |UQH÷LQLQ� GL÷HU� |UQHNOHUH� NÕ\DVOD� GDKD� L\L� NDOLWHGH�ROGX÷X�
EHOLUOHQPLúWLU� 

 

 

 

Jelatinizasyon 

2UDQÕ���� 
Yüzey 

Özellikleri 

dL÷QHPH�
Özellikleri 

dL÷QHPH�6RQUDVÕ�$÷Õ]GDNL 
His Özellikleri 

Tat 

40 3.5±0.30 3.6±0.31 3.3±0.33 3.4±0.55 

60 3.4±0.37 3.6±0.27 3.4±0.42 3.5±0.50 

80 3.5±0.90 3.6±0.38 3.8±0.45 3.7±0.57 



  
 

�������*DP�YH�7UDQVJOXWDPLQD]� LODYHVLQLQ�PÕVÕU�HULúWHOHULQLQ�NDOLWH�|]HOOLNOHUL�
üzerine etkisi  

���������3LúPH�|]HOOLNOHUL� 

En iyi kalite özelliklerine sahip olan %80 RUDQÕQGD� MHODWLQL]H� HGLOPLú� PÕVÕU� XQX�
LoHUHQ�HULúWH�|UQH÷L� IRUP�ODV\RQXQD�JDP� �NHoLER\QX]X�JDPÕ�� NVDQWDQ�JDP��YH\D�
transglutaminaz enzimi (enzim ile inkübasyon süresi 1 veya 2 saat) veya her 

LNLVLQLQ�ELUGHQ�LODYHVLQLQ�HULúWH�NDOLWHVL��]HULQH�HWNLVL�LQFHOHQPLúWLU��øNL�IDNW|UO���JDP�
oHúLGL� [� 7*� LOH� LQN�EDV\RQ� V�UHVL�� WHVDG�I� EORNODUÕ� GHQHPH� GHVHQL� $129$�
VRQXoODUÕQD� EDNÕOGÕ÷ÕQGD�PÕVÕU� HULúWHOHULQLQ� SLúPH� ND\EÕ�� VX� DEVRUSVL\RQX�� KDFLP�
DUWÕúÕ�YH�720�GH÷HUOHUL��]HULQH�JDP�oHúLGL�[�7*�LODYHVL�LQWHUDNVL\RQXQXQ�|QHPsiz 

ROGX÷X� J|]OHQPLúWLU� �3!������� %X� VHEHSOH� YHULOHULQ� LVWDWLVWLNVHO� RODUDN�
GH÷HUOHQGLULOPHVLQGH� VDGHFH� JDP� oHúLGLQLQ� YH\D� 7*� LOH� IDUNOÕ� V�UHOHUGH�
LQN�EDV\RQXQ� SLúPH� ND\EÕ�� VX� DEVRUSVL\RQX�� KDFLP� DUWÕúÕ� YH� 720� GH÷HUOHUL�
�]HULQH�HWNLVL�LQFHOHQPLúWLU��� 

4.3.�������6X\D�JHoHQ�PDGGH�PLNWDUÕ��3LúPH�ND\EÕ� 

*DP�YH�YH\D�7*�LODYH�HGLOPLú�YH�IDUNOÕ�V�UHOHUGH�LQN�EH�HGLOPLú�PÕVÕU�HULúWHOHULQH�
DLW�SLúPH�ND\EÕ�GH÷HUOHUL������� LOH�������DUDVÕQGD�GH÷LúPHNWHGLU� �dL]HOJH��������
*DP�oHúLGLQLQ�HULúWHOHULQ�SLúPH�ND\EÕ�GH÷HUOHUi üzerine etkisinin istatistiksel olarak 

|QHPOL� �3�������ROGX÷X�EXOXQPXúWXU� �dL]HOJH�������� øVWDWLVWLNVHO�RODUDN�JDP� LODYH�
HGLOPLú�YH�HGLOPHPLú�HULúWH�|UQHNOHUL�SLúPH�ND\EÕ�GH÷HUOHUL�DoÕVÕQGDQ�IDUNOÕ�JUXSWD�
\HU� DOPÕúWÕU�� *DP� LODYHVLQLQ� HULúWH� |UQHNOHULQLQ� SLúPH� ND\EÕ� GH÷HULQL� G�ú�UG�÷��
EHOLUOHQPLúWLU�� .VDQWDQ� JDP� LODYH� HGLOPLú� HULúWH� |UQHNOHUL� HQ� G�ú�N� SLúPH� ND\EÕ�
GH÷HULQL� YHUPLúWLU�� 7*� LOH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� PÕVÕU� HULúWHOHULQLQ� SLúPH�
ND\EÕ�GH÷HUOHUL��]HULQH�HWNLVL�|QHPOL��3�������EXOXQPXúWXU��dLzelge 4.21). TG ilave 

HGLOPHPLú�HULúWH�|UQHNOHULQLQ�SLúPH�ND\EÕ�GH÷HUL�7*�LODYH�HGLOPLú�|UQHNOHUH�NÕ\DVOD�
GDKD� \�NVHNWLU�� 7*� LODYHVL� \DSÕODQ� YH� �� VDDW� YH\D� �� VDDW� LQN�EH� HGLOPLú� HULúWH�
|UQHNOHUL�D\QÕ�JUXSWD�\HU�DOPÕúWÕU��dL]HOJH��������7*�LODYH�HGLOPLú�|UQHNOHUGH�SLúPH�
ND\EÕ�GH÷HUOHULQLQ�G�ú�N�ROPDVÕ��SURWHLQ�PROHN�OOHUL� DUDVÕQGD�7*�HWNLVL� LOH�ROXúDQ�
oDSUD]�ED÷ODPD�UHDNVL\RQX�VRQUDVÕQGD�QLúDVWDQÕQ�EX�VÕNÕ�\DSÕ�LoHULVLQGH�WXWXOGX÷X�
fikrini vermektedir. 

 



  
 

4.3.2.1.2. Su absorpsiyonu 

*DP�YH�YH\D�7*�LODYH�HGLOPLú�YH�IDUNOÕ�V�UHOHUGH�LQN�EH�HGLOPLú�PÕVÕU�HULúWHOHULQLQ�
VX� DEVRUSVL\RQX� GH÷HUOHUL� ������� LOH� ������� DUDVÕQGD� GH÷LúPHNWHGLU� �dL]HOJH�
������� *DP� oHúLGLQLQ� PÕVÕU� HULúWHOHULQLQ� VX� DEVRUSVL\RQX� GH÷HUOHUL� �]HULQH� HWNLVL�
istatistiksel olarak önemlidir (P<0.05) (ÇL]HOJH� �������*DP� LODYH� HGLOPHPLú� HULúWH�
|UQHNOHUL� HQ� G�ú�N�� NVDQWDQ� JDP� LODYH� HGLOPLú� HULúWH� |UQHNOHUL� LVH� HQ� \�NVHN� VX�
DEVRUSVL\RQX� GH÷HULQL� YHUPLúWLU�� 7*� LOH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� PÕVÕU�
HULúWHOHULQLQ� VX� DEVRUSVL\RQX� GH÷HUOHUL� �]HULQH� HWNLVL� |QHPsiz (P>0.05) 

EXOXQPXúWXU��7*�LOH�IDUNOÕ�V�UHOHUGH�LQN�EDV\RQXQ�PÕVÕU�HULúWHVLQLQ�VX�DEVRUSVL\RQ�
GH÷HULQH� HWNLVLQLQ� J|VWHULOGL÷L� ùHNLO� ���� LQFHOHQGL÷LQGH� 7*� LOH� IDUNOÕ� V�UHOHUGH�
LQN�EDV\RQXQ�PÕVÕU�HULúWHOHULQLQ�VX�DEVRUSVL\RQX�GH÷HUOHULQL�DUWWÕUGÕ÷Õ�J|]OHQPLúWLU��
(Q� \�NVHN� VX� DEVRUSVL\RQX� GH÷HULQL�� 7*� LODYHVL� \DSÕOÕS� �� VDDW� LQN�EH� HGLOPLú�
NVDQWDQ�JDP�LODYH�HGLOPLú�PÕVÕU�HULúWHVL�YHUPLúWLU�  
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.HoLER\QX]X�JDPÕ
*DP�\RN

 

ùHNLO� ����� 7*� LOH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� IDUNOÕ� JDPODUOD� KD]ÕUODQDQ� PÕVÕU�
HULúWHOHULQLQ�VX�DEVRUSVL\RQX�GH÷HUlerine etkisi  

 

 



  
 

 

dL]HOJH� ������ )DUNOÕ� JDP� LODYHVLQLQ� YH�YH\D� 7*� LODYH� HGLOLS� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ�PÕVÕU� HULúWHOHULQLQ� SLúPH� |]HOOLNOHULQH�
etkisi 

Jelatinizasyon 
2UDQÕ���� 

Gam TG (inkübasyon 
Süresi) 

3LúPH�.D\EÕ� 
(%) 

Su Absorpsiyonu 
(%) 

+DFLP�$UWÕúÕ 
(%) 

TOM 
(%) 

80 - - 23.8 115.5 
 

150 2.38 

  TG (1 saat ) 22.4 114.5 
 

163 2.23 

  TG (2 saat) 22.2 115.5 
 

163 2.13 

80 Keçiboynuzu 
JDPÕ����� 

- 21.0 118.5 155 2.03 

  TG (1 saat ) 20.0 119.0 
 

168 1.95 

  TG (2 saat) 19.8 119.5 
 

168 1.85 

80 Ksantan 
gam (%3) 

- 20.5 120.5 168 1.93 

  TG (1 saat) 19.5 121.5 
 

168 1.75 

  TG (2 saat) 19.2 122.0 
 

168 
 

1.60 

 

 

 



  
 

�����������+DFLP�DUWÕúÕ 
*DP�YH�YH\D�7*�LODYH�HGLOPLú�YH�IDUNOÕ�V�UHOHUGH�LQN�EH�HGLOPLú�PÕVÕU�HULúWHOHULQLQ�
KDFLP�DUWÕúÕ�GH÷HUOHUL������LOH������DUDVÕQGD�GH÷LúPHNWHGLU��dL]HOJH��������*DP�
oHúLGLQLQ�HULúWHOHULQ�KDFLP�DUWÕúÕ�GH÷HUL��]HULQH�HWNLVLQLQ� LVWDWLVWLNVHO�RODUDN�|QHPOL�
�3������� ROGX÷X� EXOXQPXúWXU� �dL]HOJH� ������� .VDQWDQ� JDP� LODYH� HGLOPLú� HULúWH�
|UQHNOHUL� LOH�NHoLER\QX]X�JDPÕ� LODYH�HGLOPLú�HULúWH�|UQHNOHUL� KDFLP�DUWÕúÕ�GH÷HUOHUL�
DoÕVÕQGDQ� LVWDWLVWLNVHO� RODUDN� D\QÕ� JUXSWDGÕU�� *DP� LODYH� HGLOPHPLú� HULúWH�
|UQHNOHULQLQ� LVH� KDFLP� DUWÕúÕ� GH÷HUOHUL� GDKD� G�ú�NW�U� �dL]HOJH� ������� 7*� LOH� IDUNOÕ�
V�UHOHUGH� LQN�EDV\RQXQ� PÕVÕU� HULúWHOHULQLQ� KDFLP� DUWÕúÕ� GH÷HUOHUL� �]HUine etkisi 

|QHPOL��3�������EXOXQPXúWXU��dL]HOJH��������7*�LODYH�HGLOPHPLú�HULúWH�|UQHNOHULQLQ�
KDFLP� DUWÕúÕ� GH÷HUL� 7*� LODYH� HGLOPLú� |UQHNOHUH� NÕ\DVOD� G�ú�N� EXOXQPXúWXU�� 7*�
LODYHVL�\DSÕODQ�YH���VDDW�YH\D���VDDW�LQN�EH�HGLOPLú�HULúWH�|UQHNOHUL�DUDVÕQGD�KDFLP�
DUWÕúÕ�GH÷HUL�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�IDUN�\RNWXU��dL]HOJH�������  

dL]HOJH�������*DP�oHúLGLQLQ�PÕVÕU�HULúWHOHULQLQ�SLúPH�|]HOOLNOHUL��]HULQH�HWNLVLa  

a $\QÕ� V�WXQ� LoLQGH� D\QÕ� KDUIOH� J|VWHULOHQ� GH÷HUOHU� DUDVÕQGD� /6'� WHVWL� VRQXoODUÕQD� J|UH�
istatistiksel olarak önemli bir fark yoktur (α=0.05) 

 
Çizelge 4.21. TG ile fDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� PÕVÕU� HULúWHOHULQLQ� SLúPH�
özellikleri üzerine etkisia  

 

 

 

 

a AynÕ� V�WXQ� LoLQGH� D\QÕ� KDUIOH� J|VWHULOHQ� GH÷HUOHU� DUDVÕQGD� /6'� WHVWL� VRQXoODUÕQD� J|UH�
istatistiksel olarak önemli bir fark yoktur (α=0.05) 

 

Gam 3LúPH�.D\EÕ�
(%) 

Su absorpsiyonu 

(%) 

+DFLP�$UWÕúÕ�
(%) 

TOM 

 (%) 

- 22.8 a 115.2 c 158.7 b 2.21 a 

.HoLER\QX]X�JDPÕ 20.3 b 119.0 b 163.7 a 1.94 b 

Ksantan gam 19.7 c 121.3 a 168.0 a 1.76 c 

TG (inkübasyon 

süresi) 

3LúPH�.D\EÕ�
(%) 

+DFLP�$UWÕúÕ�
(%)  

TOM  

(%)  

- 21.8 a 157.7 b 2.08 a 

TG (1 saat) 20.6 b 166.3 a 1.98 b 

TG (2 saat) 20.4 b 166.3 a 1.86 c 



  
 

�����������7RSODP�RUJDQLN�PDGGH��720��PLNWDUÕ 

*DP�YH�YH\D�7*�LODYH�HGLOPLú�YH�IDUNOÕ�V�UHOHUGH�LQN�EH�HGLOPLú�PÕVÕU�HULúWHOHULQLQ�
720�GH÷HUOHUL�dL]HOJH�����¶GD� YHULOPLúWLU�� %X�GH÷HUOHU������� LOH�������DUDVÕQGD�
GH÷LúPHNWHGLU�� *DP� oHúLGLQLQ� PÕVÕU� HULúWHOHULQLQ� 720� GH÷HUOHUL� �]HULQH� HWNLVL�
LVWDWLVWLNVHO� RODUDN� |QHPOL� �3������� EXOXQPXú� YH� IDUNOÕ� JDP� LODYH� HGLOPLú� PÕVÕU�
HULúWHOHULQLQ� KHUELUL� LVWDWLVWLNVHO� RODUDN� IDUNOÕ� JUXSWD� \HU� DOPÕúWÕU� �dL]HOJH� �������
.VDQWDQ�JDP� LoHUHQ�HULúWH�|UQHNOHUL��SLúPH�ND\EÕ�GH÷HULQGH�ROGX÷X�JLEL�HQ�G�ú�N�
720�GH÷HULQH� VDKLSWLU��(Q�\�NVHN�720�GH÷HULQH� LVH�JDP� LODYH�HGLOPHPLú�HULúWH�
örnekleri sahiptir. %X� YHULOHUH� EDNÕOGÕ÷ÕQGD� JDP� LODYHVLQLQ� HULúWH� |UQH÷LQLQ� 720�
GH÷HULQL�G�ú�UG�÷��J|]OHQPHNWHGLU��7*�LODYHVLQLQ�PÕVÕU�HULúWHOHULQLQ�720�GH÷HUOHUL�
�]HULQH� HWNLVL� LVWDWLVWLNVHO� RODUDN� |QHPOL� �3������� EXOXQPXúWXU� �dL]HOJH� ������ YH�
KHU� ELU� HULúWH� |UQH÷L� IDUNOÕ� JUXSWD�\HU�DOPÕúWÕU��7*� LODYH�HGLOPHPLú�HULúWH�|UQHNOHUL�
\�NVHN�720�GH÷HULQH� VDKLSNHQ�7*� LODYH� HGLOPLú� YH� �� VDDW� LQN�EH�HGLOPLú� HULúWH�
|UQHNOHULQGH� 720� GH÷HUOHUL� G�ú�N� EXOXQPXúWXU� Bu da protein molekülleri 

DUDVÕQGD�7*�HWNLVL�LOH�oDSUD]�ED÷ODPD�UHDNVL\RQXQXQ�JHUoHNOHúWL÷LQL�YH�QLúDVWDQÕQ�
EX�VÕNÕ�\DSÕ�LoHULVLQGH�WXWXOGX÷X�ILNULQL�YHUPHNWHGLU� 

*DP�YH�YH\D�7*�LODYH�HGLOPLú�YH�IDUNOÕ�V�UHOHUGH�LQN�EH�HGLOPLú�PÕVÕU�HULúWHOHULQLQ�
SLúPH� ND\EÕ� GH÷HUOHUL� LOH� 720� GH÷HUOHUL� DUDVÕQGD� \�NVHN� NRUHODV\RQ� NDWVD\ÕVÕ� �U�
GH÷HUL ������J|]OHQPLúWLU��ùHNLO������ 

y = 0 .1 4 9 2 x - 1 .1 4 05

R 2  = 0 .9 2 8 1

1 .5 0
1 .6 0
1 .7 0

1 .8 0
1 .9 0
2 .0 0
2 .1 0
2 .2 0

2 .3 0
2 .4 0
2 .5 0

1 6 .0 1 8 .0 2 0 .0 2 2 .0 2 4 .0 2 6 .0

3 LúPH�.D\EÕ��� �
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ùHNLO� ����� 0ÕVÕU� HULúWHOHULQLQ� SLúPH� ND\EÕ� GH÷HUOHUL\OH� 720� GH÷HUOHUL� DUDVÕQGDNL�
LOLúNL 



  
 

4.3.2.2. Renk özellikleri  

(Q� L\L� NDOLWH� |]HOOLNOHULQH� VDKLS� RODQ� ���� RUDQÕQGD� MHODWLQL]H� HGLOPLú� PÕVÕU� XQX�
LoHUHQ�HULúWH�|UQH÷L� IRUP�ODV\RQXQD�JDP��NHoLER\QX]X�JDPÕ�� NVDQWDQ�JDP��YH\D�
transglutaminaz enzimi (enzim ile inkübasyon süresi 1 veya 2 saat) ilavesinin veya 

KHU� LNLVLQLQ� ELUGHQ� LODYHVLQLQ� HULúWHOHULQ� UHQN�|]HOOLNOHUL� �]HULQH�HWNLVL� LQFHOHQPLúWLU��
øNL� IDNW|UO�� �JDP� oHúLGL� [� 7*� LQN�EDV\RQ� V�UHVL�� WHVDG�I� EORNODUÕ� GHQHPH�GHVHQL�
$129$�VRQXoODUÕQD�EDNÕOGÕ÷ÕQGD�PÕVÕU�HULúWHOHULQLQ�UHQN�GH÷HUOHUL��/��D��E���]HULQH�
JDP� oHúLGL� [� 7*� LODYHVL� LQWHUDNVL\RQXQXQ� |QHPVL]� ROGX÷X� J|]OHQPLúWLU� �3!�������
Bu sebeple verilerin istatistiksel olarak dH÷HUOHQGLULOPHVLQGH�VDGHFH�JDP�oHúLGLQLQ�
YH\D� 7*� LOH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� UHQN� GH÷HUOHUL� �]HULQH� HWNLVL�
LQFHOHQPLúWLU�� *DP� YH�YH\D� 7*� LODYH� HGLOHUHN� \DSÕODQ� HULúWH� |UQHNOHULQLQ� UHQN�
DQDOL]L� VRQXoODUÕ� dL]HOJH� ����¶GH� YHULOPLúWLU�� 0ÕVÕU� HULúWHOHULQLQ� /� UHQN� GH÷HUOHUL�
������LOH��������D�UHQN�GH÷HUOHUL������LOH�������E�UHQN�GH÷HUOHUL� LVH�������LOH�������
DUDVÕQGD�GH÷LúLP�J|VWHUPHNWHGLU� 

ÇizelgH� ������ )DUNOÕ� JDP� LODYHVLQLQ� YH�YH\D� 7*� LODYH� HGLOLS� IDUNOÕ� V�UHOHUGH�
LQN�EDV\RQXQ�PÕVÕU�HULúWHOHULQLQ�UHQN�|]HOOLNOHULQH�HWNLVL 

 

Jelatinizasyon 
2UDQÕ���� Gam 

TG (inkübasyon 
süresi) 

L a b 

80 
 

- - 84.91 5.24 23.94 

 
 

 TG (1 saat) 84.25 5.51 23.66 

  TG (2 saat) 
 

84.45 5.38 22.49 

80 Keçiboynuzu 
JDPÕ����� 

- 84.85 5.15 23.80 

 
 

 TG (1 saat) 84.69 5.30 23.09 

  TG (2 saat) 
 

85.02 5.17 22.48 

80 Ksantan 
gam (%3) 

- 84.91 4.98 22.46 

 
 

 TG (1 saat) 85.02 5.13 22.82 

  TG (2 saat) 
 

84.91 5.21 22.85 



  
 

*DP� LODYHVLQLQ� PÕVÕU� HULúWHVLQLQ� /� YH� D� UHQN� GH÷HUOHUL� �]HULQH� HWNLVL� LVWDWLVWLNVHO�
RODUDN� |QHPOL� �3�������� E� UHQN� GH÷HUOHUL� üzerine etkisi ise önemsiz (P>0.05) 

EXOXQPXúWXU� �dL]HOJH� ������� .VDQWDQ� JDP� LODYH� HGLOPLú� HULúWH� |UQH÷L� LOH�
NHoLER\QX]X� JDPÕ� LODYH� HGLOPLú� HULúWH� |UQH÷L� /� YH� D� UHQN� GH÷HUOHUL� DoÕVÕQGDQ�
LVWDWLVWLNVHO�RODUDN�D\QÕ�JUXSWD�\HU�DOPÕúWÕU��dL]HOJH��������0ÕVÕU�HULúWHOHULQLQ�/��D�YH�
E� UHQN� GH÷HUOHUL� �]HULQH� 7*� LODYHVLQLQ� HWNLVL� LVH� |QHPVL]� �3!������ EXOXQPXúWXU�
(Çizelge 4.24). 

dL]HOJH�������*DP�oHúLGLQLQ�PÕVÕU�HULúWHOHULQLQ�UHQN�GH÷HUOHUL��]HULQH�HWNLVL� 

 

 

 

a $\QÕ� V�WXQ� LoLQGH� D\QÕ� KDUIOH� J|VWHULOHQ� GH÷HUOHU� DUDVÕQGD� /6'� WHVWL� VRQXoODUÕQD� J|UH�
istatistiksel olarak önemli bir fark yoktur (α=0.05) 

 

dL]HOJH� ������ 7*� LOH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� HULúWHOHULQ� UHQN� GH÷HUOHUL�
üzerine etkisi 

 

 

 

 

4.3.2.3. Duyusal özellikler 

*DP�YH�YH\D�7*�LODYH�HGLOPLú�PÕVÕU�HULúWHOHULQLQ�GX\XVDO�GH÷HUOHQGLUPH�VRQXoODUÕ�
dL]HOJH�����¶GH�RUWDODPD���VWDQGDUW�VDSPD�FLQVLQGHQ�YHULOPLúWLU�� 

 

Gam L  a b 

- 84.54 b 5.37 a 23.36 

.HoLER\QX]X�JDPÕ 84.85 a   5.21 ab 23.12 

Ksantan gam 84.95 a 5.10 b 22.71 

TG (inkübasyon süresi) L a b 

 -  84.89 5.12 23.40 

TG (1 saat) 84.65 5.31 23.19 

TG (2 saat) 84.79 5.25 22.60 



  
 

 

dL]HOJH�������)DUNOÕ�JDP� LODYHVLQLQ�YH�YH\D�7*� LODYH�HGLOLS� IDUNOÕ�V�UHOHUGH� LQN�EDV\RQXQ�PÕVÕU�HULúWHOHULQLQ�GX\XVDO�|]HOOLNOHULQH�
etkisi 

± Standart sapma 

 

 

Jelatinizasyon 
2UDQÕ���� Gam TG (inkübasyon 

süresi) 
Yüzey 

Özellikleri 
dL÷QHPH�
Özellikleri 

dL÷QHPH�6RQUDVÕ�$÷Õ]GDNL� 
His Özellikleri 

Tat 

80 
 

- - 3.5±0.90 3.6±0.38 3.8±0.45 3.7±0.57 

 
 

 TG (1 saat) 3.4±0.38 3.5±0.50 3.6±0.55 3.7±0.57 

  TG (2 saat) 
 

3.8±0.28 3.6±0.45 3.8±0.21 3.7±0.67 

80 Keçiboynuzu 
gamÕ����� 

- 3.9±0.32 3.4±0.32 3.7±0.41 3.4±0.65 

 
 

 TG (1 saat) 3.5±0.43 3.7±0.24 3.7±0.38 3.4±0.55 

  TG (2 saat) 
 

3.4±0.69 3.8±0.36 3.6±0.57 3.4±0.89 

80 Ksantan 
gam (%3) 

- 4.2±0.37 4.2±0.52 4.1±0.42 4.2±0.76 

 
 

 TG (1 saat) 4.2±0.25 4.1±0.43 4.5±0.47 4.4±0.42 

  TG (2 saat) 
 

4.2±0.17 4.1±0.56 4.5±0.50 4.3±0.61 
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'X\XVDO� DQDOL]GH� HULúWHOHULQ� \�]H\� |]HOOLNOHUL� �]HULQH� 7*� LODYHVLQLQ� HWNLVL�
J|]OHQPLúWLU��*DP� LODYH�HGLOPHPLú�HULúWHOHU�DUDVÕQGD�\�]H\�|]HOOLNOHUL�EDNÕPÕQGDQ�
en yüksek puan TG ilaYH�HGLOPLú�YH���VDDW�LQN�EH�HGLOPLú�HULúWH�|UQH÷LQH�DLWWLU��%X�
HULúWHOHULQ�GL÷HU�|]HOOLNOHULQGH�LVH�7*�LODYHVLQLQ�SHN�HWNLVL�ROPDPÕúWÕU��.HoLER\QX]X�
JDPÕ� LODYH�HGLOPLú�PÕVÕU� HULúWHOHULQLQ� \�]H\�|]HOOLNOHULQGH�7*� LODYHVL� LOH� ELU� G�ú�ú��
oL÷QHPH� |]HOOLNOHULQGH� LVH� DUWÕú� J|]OHQPLúWLU�� .HoLER\QX]X� JDPÕ� LODYH� HGLOPLú�
HULúWHOHULQ� GL÷HU�|]HOOLNOHULQGH�7*� LODYHVL� LOH� ID]OD�ELU�GH÷LúLP�ROPDPÕúWÕU��.VDQWDQ�
JDP� LODYH� HGLOPLú� HULúWHOHULQ� oL÷QHPH� VRQUDVÕ� D÷Õ]GDNL� KLV� |]HOOLNOHUL� �]HULQH� 7*�
HQ]LPLQLQ� ROXPOX� HWNLVL� ROPXúWXU�� .VDQWDQ� JDP� LODYH� HGLOPLú� HULúWHOHULQ� GL÷HU�
|]HOOLNOHULQGH� LVH� 7*� LODYHVL� LOH� |QHPOL� ELU� GH÷LúLP� ROPDPÕúWÕU�� *DP� LoHUPH\HQ�
HULúWH� |UQHNOHUL\OH� NÕ\DVODQGÕ÷ÕQGD� NHoLER\QX]X� JDPÕ� LODYHVLQLQ� \�]H\� |]HOOLNOHULQL�
JHOLúWLUGL÷L� GL÷HU� GX\XVDO� |]HOOLNOHUL� LVH� ROXPVX]� \|QGH� HWNLOHGL÷L�� NVDQWDQ� JDP�
LODYHVLQLQ� LVH� HULúWHOHULQ� W�P� GX\XVDO� |]HOOLNOHULQL� L\LOHúWLUGL÷L� J|]OHQPLúWLU�� (Q� L\L�
SXDQÕ� \�]H\� YH� oL÷QHPH� VRQUDVÕ� D÷Õ]GDNL� KLV� |]HOOLNOHULQGH� NVDQWDQ� JDP� LODYH�
HGLOPLú�YH�7*�LOH���VDDW� LQN�EH�HGLOPLú�HULúWH�|UQH÷L��oL÷QHPH�|]HOOL÷LQGH�NVDQWDQ�
JDP�LODYH�HGLOPLú�HULúWH�|UQH÷L��WDW�|]HOOL÷LQGH�LVH�NVDQWDQ�JDP�LODYH�HGLOPLú�YH�7*�
LOH���VDDW�LQN�EH�HGLOPLú�HULúWH�|UQH÷L�DOPÕúWÕU� 

4.3.2.4. Tekstür özellikleri  

*DP�YH�YH\D�7*�LODYH�HGLOPLú�YH�IDUNOÕ�V�UHOHUGH�LQN�EH�HGLOPLú�PÕVÕU�HULúWHOHULQLQ�
WHNVW�U� GH÷HUL�dL]HOJH�����¶GD�YHULOPLúWLU��%X�GH÷HUOHU������1� LOH������1�DUDVÕQGD�
GH÷LúPHNWHGLU�� øNL� IDNW|UO�� �JDP� oHúLGL� [� 7*� LQN�EDV\RQ� V�UHVL�� WHVDG�I� EORNODUÕ�
GHQHPH�GHVHQL�$129$�VRQXoODUÕQD�EDNÕOGÕ÷ÕQGD�PÕVÕU�HULúWHOHULQLQ� WHNVW�U�GH÷HUL�
�]HULQH�7*�YH�JDP� LQWHUDNVL\RQXQXQ�|QHPOL�ROGX÷X�J|]OHQPLúWLU� �3<0.05) (Ek 2 - 

ùHNLO� ���� 7*� LOH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� PÕVÕU� HULúWHOHULQLQ� WHNVW�U� GH÷HUL�
�]HULQH� HWNLVL� |QHPOL� �3������� EXOXQPXúWXU� �dL]HOJH� ������� 7*� LODYH� HGLOPHPLú�
HULúWH� |UQHNOHULQLQ� WHNVW�U� GH÷HUL� 7*� LODYH� HGLOPLú� |UQHNOHUH� NÕ\DVOD� G�ú�N�
EXOXQPXúWXU�� 7*� LOH� �� VDDW� YH\D� �� VDDW� LQN�EH� HGLOPLú� HULúWH� |UQHNOHUL� DUDVÕQGD�
WHNVW�U� GH÷HUL� DoÕVÕQGDQ� LVWDWLVWLNVHO� RODUDN� IDUN� EXOXQPDPÕúWÕU�� 7*� LODYHVLQLQ�
HULúWHQLQ� \DSÕVÕQÕ� VÕNÕODúWÕUGÕ÷Õ� YH� PDNVLPXP� NXYYHW� GH÷HULQL� \�NVHOWWL÷L�
J|]OHQPLúWLU�� *DP� oHúLGLQLQ� PÕVÕU� HULúWHOHULQLQ� WHNVW�U� GH÷HUL� �]HULQH� HWNLVL�
istatistiksel olarak önemsiz (P>������EXOXQPXúWXU.  
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dL]HOJH� ������ )DUNOÕ� JDP� LODYH� HGLOPLú� YH�YH\D� 7*� LODYH� HGLOLS� IDUNOÕ� V�UHOHUGH�
iQN�EDV\RQXQ�PÕVÕU�HULúWHOHULQLQ�WHNVW�U�GH÷HULQH�HWNLVL 

 

 

 

 

 

 

 

 

 

 

Çizelge 4.27. TG LOH�IDUNOÕ�V�UHOHUGH�LQN�EDV\RQXQ�PÕVÕU�HULúWHOHULQLQ�WHNVW�U�GH÷HUL�
üzerine etkisia  

 

 

 

a $\QÕ� V�WXQ� LoLQGH� D\QÕ� KDUIOH� J|VWHULOHQ� GH÷HUOHU� DUDVÕQGD� /6'� WHVWL� VRQXoODUÕQD� J|UH�
istatistiksel olarak önemli bir fark yoktur (α=0.05) 

 

�����3LULQo�(ULúWHOHUL\OH�0ÕVÕU�(ULúWHOHUL�$UDVÕQGDNL�)DUN 

)DUNOÕ�RUDQODUGD� MHODWLQL]H�HGLOPLú�SLULQo�XQX� LoHUHQ�SLULQo�HULúWHOHULQLQ�SLúPH�ND\EÕ�
GH÷HUOHUL� ������-������ PÕVÕU� HULúWHOHULQLQ� SLúPH� ND\EÕ� GH÷HUOHULQH� ������-28.3) 

QD]DUDQ� G�ú�N� EXOXQPXúWXU�� 3LULQo� HULúWHOHULQLQ� VX� DEVRUEVL\RQX� �������-117.5) 

Jelatinizasyon 
2UDQÕ���� Gam TG (inkübasyon 

süresi) 
Maksimum Kuvvet 

(N) 
80 
 

- - 0.66 

 
 

 TG (1 saat) 0.70 

  TG (2 saat) 
 

0.85 

80 Keçiboynuzu 
JDPÕ����� 

- 0.58 

 
 

 TG (1 saat) 0.88 

  TG (2 saat) 
 

0.84 

80 Ksantan 
gam (%3) 

- 0.65 

 
 

 TG (1 saat) 0.83 

  TG (2 saat) 
 

0.66 

TG (inkübasyon süresi) Maksimum Kuvvet (N) 

 -  0.63 b 

TG (1 saat) 0.80 a 

TG (2 saat) 0.78 a 
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YH� KDFLP� DUWÕúÕ� �����-����� GH÷HUOHUL�PÕVÕU� HULúWHOHULQLQ� VX� DEVRUSVL\RQX� ������-

������� YH� KDFLP� DUWÕúÕ� �����-����� GH÷HUOHULQH�EHQ]HPHNWHGLU��3LULQo� HULúWHOHULQLQ�
720� GH÷HUOHUL� ������-������ PÕVÕU� HULúWHOHULQLQ� 720� GH÷HUOHULQH� ������-2.55) 

NÕ\DVOD�G�ú�N�EXOXQPXúWXU��0ÕVÕU�HULúWHOHULQLQ�/�UHQN�GH÷HUOHUL�������-85.89) pirinç 

HULúWHOHULQLQ� /� UHQN� GH÷HUOHULQH� ������-������� NÕ\DVOD� G�ú�N� EXOXQPXúWXU�� 0ÕVÕU�
HULúWHOHULQLQ� D� YH� E� UHQN� GH÷HUOHUL� �D�� ����-5.32; b, 23.72-23.94) pirinç 

HULúWHOHULQLQNLQH��D������-0.16; b, 6.86-7.38) nazaran oldukça yüksek EXOXQPXúWXU��
<DQL�PÕVÕU�HULúWHOHULQLQ�SDUODNOÕ÷Õ�SLULQo�HULúWHOHULQLQNLQGHQ�GDKD�D]�ROXS��NÕUPÕ]Õ�YH�
VDUÕ� UHQJH� ND\PDODUÕ� GDKD� ID]ODGÕU�� 0ÕVÕU� HULúWHOHULQLQ� GX\XVDO� |]HOOLNOHULQH� DLW�
SXDQODUÕQ� SLULQo� HULúWHOHULQNLQH� NÕ\DVOD� GDKD� \�NVHN� ROGX÷X� YH� PÕVÕU� HULútelerinin 

SDQHOLVWOHU� WDUDIÕQGDQ� GDKD� ID]OD� WHUFLK� HGLOGL÷L� J|U�OP�úW�U�� 0ÕVÕU� HULúWHOHULQLQ�
tekstür analizöründe elde edilen maksimum kuvvet (0.66-0.74 N) pirinç 

HULúWHOHULQLQ�J|VWHUGL÷L�PDNVLPXP�NXYYHWWHQ������-�����1��GDKD�ID]ODGÕU�� 

Gam ve/veya TG ilavH�HGLOPLú�YH�IDUNOÕ�V�UHOHUGH�LQN�EH�HGLOPLú�PÕVÕU�HULúWHOHULQLQ�
SLúPH� ND\EÕ� GH÷HUOHUL� ������ LOH� ������ DUDVÕQGD� ROXS� SLULQo� HULúWHOHULQLQ� SLúPH�
ND\EÕ� GH÷HUOHULQH� ������-������ NÕ\DVOD� \�NVHN� EXOXQPXúWXU�� 0ÕVÕU� HULúWHOHULQLQ�
720�GH÷HUOHUL� GH� ������-2.38) pirLQo� HULúWHOHULQLQ� 720�GH÷HUOHULQH� ������-1.40) 

QD]DUDQ� \�NVHNWLU�� 0ÕVÕU� YH� SLULQo� HULúWHOHULQLQ� VX� DEVRUSVL\RQX� YH� KDFLP� DUWÕúÕ�
GH÷HUOHUL� EHQ]HU� EXOXQPXúWXU�� *DP� LODYHVLQLQ� SLULQo� YH� PÕVÕU� HULúWHOHULQLQ� SLúPH�
|]HOOLNOHUL� �]HULQH� HWNLVLQLQ� |QHPOL� ROGX÷X�EXOXQPXúWXU�� 3LULQo� HULúWHOHULQGH�7*� LOH�
IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� VDGHFH� 720� GH÷HUL� �]HULQH� HWNLVL� EXOXQPXúWXU��
0ÕVÕU� HULúWHOHULQGH� LVH� SLúPH� ND\EÕ�� KDFLP� DUWÕúÕ� YH� 720� GH÷HUOHUL� �]HULQH� 7*�
HWNLVL�EXOXQXS�VDGHFH�VX�DEVRUSVL\RQX��]HULQH�EXOXQPDPÕúWÕU��0ÕVÕU�HULúWHOHULQLQ�/�
UHQN� GH÷HUOHUL� ������-������� SLULQo� HULúWHOHULQLQ� /� UHQN� GH÷HUOHULQH� ������-89.48) 

NÕ\DVOD�G�ú�N�EXOXQPXúWXU��0ÕVÕU�HULúWHOHULQLQ�D�YH�E� UHQN�GH÷HUOHUL� �D������-5.51; 

b, 22.46-������� LVH� SLULQo� HULúWHOHULQLQNLQH� �D�� ����-0.36; b, 7.15-8.41) nazaran 

ROGXNoD� \�NVHN� EXOXQPXúWXU�� <DQL� PÕVÕU� HULúWHOHULQLQ� SDUODNOÕ÷Õ� SLULQo�
HULúWHOHULQLQNLQGHQ� GDKD� D]� ROXS�� NÕUPÕ]Õ� YH� VDUÕ� UHQJH� ND\PDODUÕ� GDKD� ID]ODGÕU��
*DP� LODYHVLQLQ� YH� 7*� LOH� IDUNOÕ� V�UHOHUGH� LQN�EDV\RQXQ� SLULQo� HULúWHOHULQLQ� UHQN�
GH÷HUOHUL� �]HULQH� HWNLVL� |QHPOL� EXOXQPXúWXU�� 0ÕVÕU� HULúWHOHULQLQ� UHQN� GH÷HUOHUL�
�]HULQH� VDGHFH� JDPÕQ� HWNLVL� J|U�OP�úW�U�� 0ÕVÕU� HULúWHOHULQLQ� GX\XVDO� |]HOOLNOHULQH�
DLW� SXDQODUÕQ� SLULQo� HULúWHOHULQNLQH� EHQ]HU� ROGX÷X� J|]OHQPLúWLU�� 0ÕVÕU� HULúWHOHULQLQ�
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tekstür analizöründH�J|VWHUGL÷L�PDNVLPXP�NXYYHW������-�����1���SLULQo�HULúWHOHULQLQ�
J|VWHUGL÷L�PDNVLPXP�NXYYHWWHQ������-�����1��GDKD�G�ú�N�EXOXQPXúWXU��� 
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SONUÇLAR 

%X� oDOÕúPDGD� JOXWHQVL]� HULúWH� �UHWLPLQGH� KDPPDGGH� RODUDN� SLULQo� YH� PÕVÕU� XQX�
NXOODQÕOPÕúWÕU��%X� XQODUD� LON� EDúWD� ÕVÕO� LúOHP� LOH� MHODWLQL]DV\RQ� �SLULQo� XQXQGD������
����� ����� ����� PÕVÕU� XQXQGD� ����� ����� ����� X\JXODQPÕú� YH� HOGH� HGLOHQ�
KDPXUGDQ� HULúWH� \DSÕOPÕúWÕU�� %X� HULúWHOHUH� NDOLWH� |]HOOLNOHULQL� GH÷HUOHQGLUPHN� LoLQ�
SLúPH� WHVWL�� UHQN� DQDOL]L�� GX\XVDO� DQDOL]� YH� WHNVW�U� DQDOL]L� \DSÕOPÕúWÕU�� )DUNOÕ�
RUDQODUGD� MHODWLQL]H� HGLOPLú� SLULQo� YH� PÕVÕU� XQX� LoHUHQ� HULúWH� |UQHNOHUL� SLúPH�
|]HOOLNOHUL� �SLúPH� V�UHVL�� SLúPH� ND\EÕ�� WRSODP� RUJDQLN� PDGGH�� VX� DEVRUSVL\RQX��
KDFLP� DUWÕúÕ�� YH� GX\XVDO� |]HOOLNOHU� �\�]H\� |]HOOLNOHUL�� oL÷QHPH� |]HOOLNOHUL�� oL÷QHPH�
VRQUDVÕ�D÷Õ]GDNL�KLV�|]HOOLNOHUL�YH�WDW��DoÕVÕQGDQ�GH÷HUOHQGLULOGL÷LQGH�����RUDQÕQGD�
MHODWLQL]H� HGLOPLú� SLULQo� XQX� LoHUHQ� SLULQo� HULúWHVLQLQ� YH� ���� RUDQÕQGD� MHODWLQL]H�
HGLOPLú�PÕVÕU�XQX� LoHUHQ�PÕVÕU�HULúWHVLQLQ� GL÷HU�HULúWH� |UQHNOHULQH� NÕ\DVOD� GDKD� L\L�
NDOLWHGH� ROGX÷X� EHOLUOHQPLúWLU�� (Q� L\L� NDOLWH� |]HOOLNOHULQH� VDKLS� RODQ����� RUDQÕQGD�
MHODWLQL]H�HGLOPLú�SLULQo�XQX�LoHUHQ�SLULQo�HULúWHVL�LOH�����RUDQÕQGD�MHODWLQL]H�HGLOPLú�
PÕVÕU� XQX� LoHUHQ�PÕVÕU� HULúWHVL� IRUP�ODV\RQXQD� JDP� �NHoLER\QX]X� JDPÕ�� NVDQWDQ�
gam) veya transglutaminaz enzimi (enzim ile inkübasyon süresi 1 veya 2 saat) 

YH\D� KHU� LNLVLQLQ� ELUGHQ� LODYHVLQLQ� HULúWH� NDOLWHVL� �]HULQH� HWNLVL� SLúPH� WHVWL�� UHQN�
DQDOL]L�� GX\XVDO� DQDOL]� YH� WHNVW�U� DQDOL]L� \DSÕODUDN� LQFHOHQPLúWLU. En iyi 

MHODWLQL]DV\RQ�RUDQÕQD�VDKLS�HULúWH� IRUP�ODV\RQXQD�JDP�YH�YH\D�7*� LODYH�HGLOPLú�
HULúWHOHULQ� SLúPH� YH� GX\XVDO� |]HOOLNOHUL� LQFHOHQGL÷LQGH� SLULQo� YH� PÕVÕU� HULúWHOHULQH�
NVDQWDQ�JDP�LODYHVLQLQ�NHoLER\QX]X�JDPÕ�LODYHVLQH�QD]DUDQ�HULúWH�NDOLWHVLQL�ROXPOX 

\|QGH� HWNLOHGL÷L� YH� 7*� LODYHVLQLQ� W�P� HULúWH� |UQHNOHULQLQ� NDOLWHVLQL� L\LOHúWLUGL÷L�
J|]OHQPLúWLU�� .HoLER\QX]X� JDPÕ� LODYHVL� SLULQo� YH� PÕVÕU� HULúWHOHULQLQ� SLúPH�
|]HOOLNOHULQGH� ROXPOX� ELU� HWNL� \DUDWPÕú�� GX\XVDO� |]HOOLNOHULQGH� LVH� D]DOPD\D� QHGHQ�
ROPXúWXU��(ULútelerin renk özellikleri üzerine gam ve/veya TG ilavesinin önemli bir 

HWNLVL�ROPDPÕúWÕU��(ULúWHOHULQ� WHNVW�U�GH÷HUOHUL� LQFHOHQGL÷LQGH�SLULQo�HULúWHVL��]HULQH�
JDP� oHúLGLQLQ� |QHPOL� ELU� HWNLVL� ROXS�� HQ� \�NVHN� PDNVLPXP� NXYYHW� GH÷HULQL�
NHoLER\QX]X� JDPÕ� LODYH� HGLOPLú� HULúWH� |UQH÷L� VD÷ODPÕúWÕU�� 7*� LOH� IDUNOÕ� V�UHOHUGH�
LQN�EDV\RQXQ� PÕVÕU� HULúWHOHULQLQ� WHNVW�U� DQDOL]L� VRQXFX� �]HULQH� HWNLVL� |QHPOL�
EXOXQPXú�� HQ� \�NVHN� PDNVLPXP� NXYYHW� GH÷HULQL� 7*� LOH� �� VDDW� LQN�EH� HGLOPLú�
HULúWH�|UQH÷L�YHUPLúWLU�� 

0ÕVÕU� HULúWHOHUL� LOH� SLULQo� HULúWHOHUL� NÕ\DVODQGÕ÷ÕQGD� SLúPH� |]HOOLNOHUL� YH� WHNVW�U�
GH÷HUOHUL� EDNÕPÕQGDQ� SLULQo� HULúWHOHULQLQ� NDOLWH� GH÷HUOHUL� GDKD� \�NVHN�� GX\XVDO�
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|]HOOLNOHU� EDNÕPÕQGDQ� LVH� PÕVÕU� HULúWHOHULQLQ� NDOLWH� GH÷HUOHUL� GDKD� \�NVHN�
EXOXQPXúWXU� 

6RQ� \ÕOODUGD� �ONHPL]GH� JÕGD� �UHWLFLOHUL� o|O\DN� KDVWDODUÕQÕQ� EHVOHQPH�
JHUHNVLQLPOHULQL� � NDUúÕOD\DELOPHN� LoLQ� JOXWHQ� LoHUPH\HQ� JÕGDODUÕQ� �HNPHN�� ELVN�YL��
�UHWLPLQH� \|QHOPLúOHUGLU�� *OXWHQ� LoHUPH\HQ� SLULQo� XQX� YH�YH\D� PÕVÕU� XQX� JÕGD�
IRUP�ODV\RQODUÕQGD� EX� DPDoOD� NXOODQÕOPDNWDGÕU�� $QFDN� EX� XQODUGDQ� \DSÕODQ�
�U�QOHUGH� YLVNRHODVWLN� ELU� KDPXU� HOGH� HGLOHPHPHNWH� YH� KDPXU� GD÷ÕOPDNWDGÕU�� %X�
QHGHQOH� EX� WLS� JÕGDODUGD� JHUHNOL� D÷� \DSÕQÕQ� ROXúPDVÕQÕ� VD÷OD\DQ� JOXWHQ�
fraksiyonunun yerine formülasyona girebilecek hammaddeler gerekmektedir. 

(ULúWHQLQ�SLúPH�VÕUDVÕQGD�\DSÕVÕQÕ�NRUXPDVÕ�YH�GD÷ÕOPDPDVÕ� LoLQ�\DSÕ\D�JDP�JLEL�
VWDELOL]|UOHULQ�HNOHQPHVL�ROXPOX�HWNL�\DUDWPÕúWÕU��*DP��NHoLER\QX]X�JDPÕ��NVDQWDQ�
JDP�� LODYHVL\OH� SLúLUPH� VÕUDVÕQGD� SLULQo� YH� PÕVÕU� HULúWHVLQLQ� SLúPH� ND\ÕSODUÕ�
D]DOPDNWDGÕU��3LULQo�XQX�YH\D�PÕVÕU�XQXQGDQ�\DSÕODQ�HULúWHOHUH�JDP�LODYHVL\OH�LOJLOL�
OLWHUDW�UGH�KHUKDQJL�ELU�oDOÕúPD\D�UDVWODQPDPÕúWÕU��7UDQVJOXWDPLQD]�HQ]LPL� LODYHVL�
KDPXUXQ� HULúWH� PDNLQDVÕQGD� LúOHQHELOLUOL÷LQL� NROD\ODúWÕUPÕú�� HULúWHOHULQ� \�]H\LQGH�
SLULQo� YH� PÕVÕU� XQXQGDQ� LOHUL� JHOHQ� S�U�]O�� \DSÕQÕQ� G�]HOPHVLQL� VD÷ODPÕúWÕU�� %X�
HQ]LPLQ�NDWDOL]OHGL÷L�oDSUD]�ED÷ODPD�UHDNVL\RQX�VD\HVLQGH�QLúDVWD�ROXúDQ�EX�VÕNÕ�
\DSÕ� LoHULVLQGH� WXWXOPDNWD� YH� SLúPH� ND\ÕSODUÕ� D]DOPDNWD� YH� HULúWHOHULQ� J|U�Q�ú��
L\LOHúPHNWHGLU�� %HQ]HU� úHNLOGH� ELU� oDOÕúPDGD� GD� 7*� LODYH� HGLOPLú� VSDJKHWWL�
|UQHNOHULQGH�GH�WRSODP�RUJDQLN�PDGGH�PLNWDUÕQGD�D]DOPD�J|]OHQPLúWLU��%DúPDQ�HW�
al., 2005). 

%X�oDOÕúPDGDQ�HOGH�HGLOHQ�EXOJXODUÕQ�o|O\DN�KDVWDODUÕ�LoLQ�HULúWH��UHWLPL�NRQXVXQGD�
LOHULGH� \DSÕODFDN� oDOÕúPDODUD� ÕúÕN� WXWDFD÷Õ� G�ú�Q�OPHNWedir. Türkiye’de ticari 

ER\XWWD�o|O\DN�KDVWDODUÕQD�\|QHOLN�VDGHFH�HNPHN�YH�ELVN�YL��UHWLPL�\DSÕOPDNWDGÕU��
d|O\DNOÕ� ELUH\OHU� LoLQ� HNPHN� �UHWLPL� VDGHFH� $QNDUD� YH� øVWDQEXO¶GD� \DSÕOPDNWD��
HNPH÷LQ� ED\DWODPD� V�UHFLQLQ� NÕVD� ROGX÷X� G�ú�Q�O�UVH� GL÷HU� PHUNH]OHUGHNL�
KDVWDODUD� LOHWLOHPHPHNWHGLU�� %LVN�YL� LVH� J�QO�N� GL\HWWH� \HU� DOPDGÕ÷ÕQGDQ� VDGHFH�
DUD� |÷�QOHUGH� W�NHWLOHELOLU� ELU� JÕGDGÕU�� 5DI� |PU�Q�Q� X]XQ� ROPDVÕ�� GROD\ÕVÕ\OD�
NRQWUROO�� ELU� úHNLOGH� �UHWLPLQLQ� \DSÕOGÕ÷Õ� PHUNH]GHQ� GL÷HU� E|OJHOHUH� LOHWLOHELOPH�
RODQD÷Õ� sayesindH� � JOXWHQVL]� HULúWHQLQ� o|O\DNOÕ� ELUH\OHULQ� J�QO�N� GL\HWLQGH� |QHPOL�
ELU�\HU�DODFD÷Õ�G�ú�Q�OPHNWHGLU�� 
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%X�oDOÕúPD�NDSVDPÕQGD� �UHWLOHQ� JOXWHQVL]� HULúWHOHULQ� �ONHPL]GHNL� o|O\DNOÕ� ELUH\OHU�
LoLQ� �U�Q� oHúLWOLOL÷LQLQ� DUWWÕUÕOPDVÕQGD� NDWNÕVÕ� RODFDNWÕU�� hONHPL]GHNL� ekonomik 

ND\QDNODU�NXOODQÕODUDN�JOXWHQVL]�HULúWH��UHWLPLQLQ�\DSÕOPDVÕ� LOH�o|O\DNOÕ�ELUH\OHU� LoLQ�
LWKDO�HGLOHQ�YH�ROGXNoD�\�NVHN�IL\DWODUD�VDWÕODQ�JOXWHQVL]�PDNDUQD\D�L\L�ELU�DOWHUQDWLI�
JHOLúWLULOGL÷L�G�ú�Q�OPHNWHGLU�� 
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EK 1 

7*�YH�JDP�LQWHUDNVL\RQXQXQ�SLULQo�HULúWHVLQLQ�KDFLP�DUWÕúÕ�GH÷HUOHUL��]HULQH�HWNLVL�
LVWDWLVWLNVHO� RODUDN� |QHPOL� �3������� EXOXQPXútur (Ek 1-Çizelge 1). Bu 

LQWHUDNVL\RQXQ�YDUOÕ÷ÕQÕ�J|VWHUPHN�LoLQ�DúD÷ÕGDNL�\RO�L]OHQPLúWLU� 

Ek 1-dL]HOJH� ��� )DUNOÕ� JDP� LODYHVLQLQ� YH�YH\D� 7*� LODYH� HGLOLS� IDUNOÕ� V�UHOHUGH�
LQN�EDV\RQXQ�SLULQo�HULúWHOHULQLQ�KDFLP�DUWÕúÕ�GH÷HUOHUL��]HULQH�HWNLVL� 

Varyasyon  

KD\QD÷Õ 
Serbestlik 

Derecesi 

Kareler 

7RSODPÕ 
Kareler 

2UWDODPDVÕ 
FTablo F 

TG 2    1.78   0.89 4.26  0.10 

Gam 2 181.78 90.89 4.26 10.49* 

7*[*DP�øQWHUDNVL\RQX 4 131.56 32.89 3.63   3.79* 

Hata 9   78.00   8.67   

Genel  17 393.11    

 

)DUNOÕ� JDP� LODYH� HGLOPLú� YH�YH\D� 7*� LODYH� HGLOLS� IDUNOÕ� V�UHOHUGH� LQN�EH� HGLOPLú�
SLULQo� HULúWHOHULQLQ� KDFLP� DUWÕúÕ� GH÷HUOHULQLQ� �� SDUDOHOL� GH� (N� �-Çizelge 2’de 

YHULOPLúWLU�� 

Ek 1-dL]HOJH� ��� )DUNOÕ� JDP� LODYH� HGLOPLú� YH�YH\D� 7*� LODYH� HGLOLS� IDUNOÕ� V�UHOHUGH�
LQN�EH�HGLOPLú�SLULQo�HULúWHOHULQLQ�KDFLP�DUWÕúÕ�GH÷HUOHUL 

Paraleller G0TG0 G0TG1 G0TG2 G1TG0 G1TG1 G1TG2 G2TG0 G2TG1 G2TG2 

1 156 150 150 147 146 153 150 157 157 

2 160 158 150 147 148 153 158 159 159 

 

G0 :Gam yok 

G1��.HoLER\QX]X�JDPÕ 
G2 :Ksantan gam 

TG0 :TG yok 

TG1 :TG ilave HGLOPLú�YH���VDDW�LQN�EH�HGLOPLú 

TG2��7*�LODYH�HGLOPLú�YH���VDDW�LQN�EH�HGLOPLú 
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3DUDOHOOHUGHQ� ���� GH÷HUL� oÕNDUWÕODUDN� NRGODPD� \DSÕOPÕú� YH� \HQL� KDFLP� DUWÕúÕ�
GH÷HUOHULQLQ�WRSODPÕ�YH�NDUHOHULQLQ�WRSODPÕ�GH÷HUOHUL�(N��-dL]HOJH��µGH�YHULOPLúWLU� 

Ek 1-Çizelge 3.�+DFLP�DUWÕúÕ�GH÷HUOHULQLQ�SDUDOHOOHULQ�WRSODPÕ�YH�NDUHOHULQLQ�WRSODPÕ�
GH÷HUOHUL 

 G0TG0 G0TG1 G0TG2 G1TG0 G1TG1 G1TG2 G2TG0 G2TG1 G2TG2 

Tj 116 108 100 94 94 106 108 116 116 

  2 

∑ Yij
2 

 i:1 
6736 5864 5000 4418 4420 5618 5864 6730 6730 

 

Tj = paralel1+paralel2  

   2 

 ∑ Yij
2 = (paralel1)

2+(paralel2)
2 

  i:1  
*DP� YH� 7*� LoLQ� D\UÕ� D\UÕ� ��� VHYL\HGH�� ��� VHYL\HGH� YH� ��� VHYL\HGHNL� KDFLP� DUWÕúÕ�
GH÷HUOHULQLQ�WRSODPODUÕ�(N��-dL]HOJH��¶GH�YHULOPLúWLU� 

Ek 1-dL]HOJH����7*�YH�JDPODU�LoLQ�IDUNOÕ�VHYL\HOHUGHNL�YHULOHU�WRSODPÕ 

 0. seviye 1. seviye 2. seviye 

Ti.� �7*¶OHU� LoLQ� D\QÕ� VHYL\HGH�
YHULOHU�WRSODPÕ� 

318 318 322 

T.j��*DPODU�LoLQ�D\QÕ�VHYL\HGH�
YHULOHU�WRSODPÕ� 

324 294 340 

 

T.. = 958 (T.j µOHULQ�WRSODPÕ� 
                                              2 

∑ ∑ Yij
2 = 51380 (   ∑ Yij

2¶OHULQ�WRSODPÕ� 
 i     j                                      i:1

 

 
��[���[����7*�GH÷LúNHQ�VD\ÕVÕ��JDP�GH÷LúNHQ�VD\ÕVÕ��SDUHOHO�VD\ÕVÕ� ���� 

.7��.DUHOHU�WRSODPÕ 

.2��.DUHOHU�RUWDODPDVÕ 

FSdE,SdH�� )� WDEORVXQGDQ� RNXQDQ� GH÷HU� �(WNHQLQ� VHUEHVWOLN� GHUHFHVL�� KDWDQÕQ�
serbestlik derecesi)  
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FH��+HVDS�\ROX\OD�EXOXQDQ�)�GH÷HUL  

KTgenel = ∑ ∑ Yij
2 - (T.. 

2 /18)  
                       i     j                                    
KTTG = (3182+3182+3222)/6 - (T.. 

2 /18) 

KTG = (3242+2942+3402)/6 - (T.. 
2 /18) 

KTTGXG = ∑ Tj
2 - KTTG-KTG

  - (T.. 
2 /18) 

KTHATA = KTgenel - KTTG - KTG 

KOTG = KTTG/ 2     (SdTG = 3-1) 

KOG = KTG/ 2     (SdG = 3-1) 

KOTGXG = KTTGXG / 4     (SdTGXG = 2*2) 

KOHATA = KTHATA /9     (SdHATA = 17-2-2-4) 

FTG = KOTG/KOHATA 

FG = KOG/KOHATA 

FTGXG = KOTGXG/KOHATA 

Varyans çözümlemesi: 

• Ho��(ULúWH�|UQH÷LQLQ�KDFLP�DUWÕúÕ��]HULQH�7*¶QLQ�HWNLVL�\RNWXU� 

FTG: 0.10 

F 2,9: 4.26     (SdTG, SdHATA) 

FTABLO>FHESAP  Ho Kabul.  

• Ho��(ULúWH�|UQH÷LQLQ�KDFLP�DUWÕúÕ��]HULQH�JDPÕQ�HWNLVL�\RNWXU� 

FG: 10.49 

F 2,9: 4.26     (SdG, SdHATA) 

FHESAP>FTABLO  Ho Red 
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• Ho�� (ULúWH� |UQH÷LQLQ� KDFLP� DUWÕúÕ� �]HULQH� 7*� [� *DP� HWNLOHúLPLQLQ� HWNLVL�
yoktur. 

FTGxG: 3.79 

F 4,9: 3.63     (SdTGXG, SdHATA) 

FHESAP>FTABLO  Ho Red 

7*� YH� JDP� HWNLOHúLPL� LQFHOHQGL÷LQGH� HQ� G�ú�N� KDFLP� DUWÕúÕ� GH÷HUL� NHoLER\QX]X�
JDPÕ�LODYH�HGLOPLú�HULúWH�|UQH÷L�LOH�NHoLER\QX]X�JDPÕ�LODYH�HGLOPLú�YH�7*�LOH���VDDW�
LQN�EH�HGLOPLú�HULúWH�|UQH÷LQGH�J|]OHQPLúWLU��(N��-ùHNLO�����(Q�\�NVHN�KDFLP�DUWÕúÕ�
GH÷HULQL�LVH�JDP�YH�7*�LODYH�HGLOPHPLú�HULúWH�|UQH÷L��NVDQWDQ�JDP�LODYH�HGLOPLú�YH�
7*�LOH���VDDW�LQN�EH�HGLOPLú�HULúWH�|UQH÷L�LOH�NVDQWDQ�JDP�LODYH�HGLOPLú�YH�7*�LOH���
VDDW�LQN�EH�HGLOPLú�HULúWH�|UQH÷L�YHUPLúWLU��(N��-ùHNLO���� 

146

148

150

152

154

156

158

160

0 1 2 3

7*�LOH�øQN�EDV\RQ��VDDW�

+D
FLP

�$U
WÕú

Õ���
�

Gam yok

.HoLER\QX]X�JDPÕ
Ksantan gam

 

Ek 1-ùHNLO� ���*DP� LODYH�HGLOPLú�YH�7*� LODYH�HGLOLS� IDUNOÕ�V�UHOHUGH� LQN�EH�HGLOPLú�
SLULQo�HULúWHOHULQLQ�KDFLP�DUWÕúÕ�GH÷HUOHULQGH�7*�LOH�JDP¶ÕQ�HWNLOHúLP�JUDIL÷L 
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EK 2 

7*� YH� JDP� LQWHUDNVL\RQXQXQ� PÕVÕU� HULúWHVLQLQ� WHNVW�U� GH÷HUOHUL� �]HULQH� HWNLVL�
LVWDWLVWLNVHO� RODUDN� |QHPOL� �3������� EXOXQPXúWXU� �(N� �-Çizelge 1). Bu 

LQWHUDNVL\RQXQ�YDUOÕ÷ÕQÕ�J|VWHUPHN�LoLQ�DúD÷ÕGDNL�\RO�L]OHQPLúWLU� 

Ek 2-Çizelge 1. FDUNOÕ� JDP� LODYHVLQLQ� YH�YH\D� 7*� LODYH� HGLOLS� IDUNOÕ� V�UHOHUGH�
LQN�EDV\RQXQ�PÕVÕU�HULúWHOHULQLQ�WHNVW�U�GH÷HUOHUL��]HULQH�HWNLVL� 

Varyasyon  

.D\QD÷Õ 
Serbestlik 

Derecesi 

Kareler 

7RSODPÕ 
Kareler 

2UWDODPDVÕ 
FTablo F 

TG 2 15.93 7.96 3.55 23.94* 

Gam 2   1.40 0.70 3.55 2.10 

7*[*DP�øQWHUDNVL\RQX 4 11.98 2.99 2.93   9.00* 

Hata 18   5.99 0.33   

Genel  26   35.29    

 

)DUNOÕ� JDP� LODYH� HGLOPLú� YH�YH\D� 7*� LODYH� HGLOLS� IDUNOÕ� V�UHOHUGH� LQN�EH� HGLOPLú�
PÕVÕU�HULúWHOHULQLQ�WHNVW�U�GH÷HUOHULQLQ���SDUDOHOL�GH�(N��-ÇizelgH��¶GH�YHULOPLúWLU�� 

Ek 2-dL]HOJH� ��� )DUNOÕ� JDP� LODYH� HGLOPLú� YH�YH\D� 7*� LODYH� HGLOLS� IDUNOÕ� V�UHOHUGH�
LQN�EH�HGLOPLú�PÕVÕU�HULúWHOHULQLQ�WHNVW�U�GH÷HUOHUL 

Paraleller G0TG0 G0TG1 G0TG2 G1TG0 G1TG1 G1TG2 G2TG0 G2TG1 G2TG2 

1 0.63 0.63 0.78 0.54 0.86 0.75 0.61 0.79 0.64 

2 0.67 0.72 0.79 0.59 0.89 0.84 0.66 0.83 0.65 

3 0.68 0.75 0.98 0.62 0.90 0.92 0.68 0.87 0.68 

 

G0 :Gam yok 

G1��.HoLER\QX]X�JDPÕ 
G2 :Ksantan gam 

TG0 :TG yok 

TG1��7*�LODYH�HGLOPLú�YH���VDDW�LQN�EH�HGLOPLú 

TG2��7*�LODYH�HGLOPLú�YH���VDDW�LQN�EH�HGLOPLú 
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3DUDOHOOHU� ��� GH÷HUL� LOH� oDUSÕODUDN� NRGODPD� \DSÕOPÕú� YH� \HQL� WHNVW�U� GH÷HUOHULQLQ�
WRSODPÕ�YH�NDUHOHULQLQ�WRSODPÕ�GH÷HUOHUL�(N��-dL]HOJH��µGH�YHULOPLúWLU� 

 Ek 2-dL]HOJH� ��� 7HNVW�U� GH÷HUOHULQLQ� SDUDOHOOHULQ� WRSODPÕ� YH� NDUHOHULQLQ� WRSODPÕ�
GH÷HUOHUL 

 

Tj = paralel1+paralel2+parallel3  

   2 

 ∑ Yij
2 = (paralel1)

2+(paralel2)
2+(paralel3)

2 
  i:1  
*DP� YH� 7*� LoLQ� D\UÕ� D\UÕ� ��� VHYL\HGH�� ��� VHYL\HGH� YH� ��� VHYL\HGHNL� WHNVW�U�
GH÷HUOHULQLQ�WRSODPODUÕ�(N��-dL]HOJH��¶GH�YHULOPLúWLU� 

Ek 2-dL]HOJH����7*�YH�JDPODU�LoLQ�IDUNOÕ�VHYL\HOHUGHNL�YHULOHU�WRSODPÕ 

 0. seviye 1. seviye 2. seviye 

Ti. (T*¶OHU� LoLQ� D\QÕ� VHYL\HGH�
YHULOHU�WRSODPÕ� 56.8 72.4 70.3 

T.j��*DPODU�LoLQ�D\QÕ�VHYL\HGH�
YHULOHU�WRSODPÕ� 66.3 69.1 64.1 

 

T.. = 200 (T.j µOHULQ�WRSODPÕ� 
                                           2 

∑ ∑ Yij
2 = 1509 (   ∑ Yij

2¶OHULQ�WRSODPÕ� 
 i     j                                   i:1

 

 
��[���[����7*�GH÷LúNHQ�VD\ÕVÕ��JDP�GH÷LúNHQ�VD\ÕVÕ��SDUHOHO�VD\ÕVÕ� ���� 

.7��.DUHOHU�WRSODPÕ 

.2��.DUHOHU�RUWDODPDVÕ 

 G0TG0 G0TG1 G0TG2 G1TG0 G1TG1 G1TG2 G2TG0 G2TG1 G2TG2 

Tj 19.8 21 25.5 17.5 26.5 25.1 19.5 24.9 19.7 
2 

∑ Yij
2 

i:1 
130.82 147.78 219.29 102.41 234.17 211.45 127.01 206.99 129.45 
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FSdE,SdH�� )� WDEORVXQGDQ� RNXQDQ� GH÷HU� �(WNHQLQ� VHUEHVWOLN� GHUHFHVL�� KDWDQÕQ�
serbestlik derecesi)  

FH: Hesap \ROX\OD�EXOXQDQ�)�GH÷HUL  

KTgenel = ∑ ∑ Yij
2 - (T.. 

2 /27)  
                       i     j                                    
KTTG = (3182+3182+3222)/9 - (T.. 

2 /27) 

KTG = (3242+2942+3402)/9 - (T.. 
2 /27) 

KTTGXG = ∑ Tj
2 - KTTG-KTG

  - (T.. 
2 /27) 

KTHATA = KTgenel - KTTG - KTG 

KOTG = KTTG/ 2     (SdTG = 3-1) 

KOG = KTG/ 2     (SdG = 3-1) 

KOTGXG = KTTGXG / 4     (SdTGXG = 2*2) 

KOHATA = KTHATA /18     (SdHATA = 26-2-2-4) 

FTG = KOTG/KOHATA 

FG = KOG/KOHATA 

FTGXG = KOTGXG/KOHATA 

Varyans çözümlemesi: 

• Ho��(ULúWH�|UQH÷LQLQ�WHNVW�U�GH÷HUL��]HULQH�7*¶QLQ�HWNLVL�\RNWXU� 

FTG: 23.94 

F 2,18: 3.55     (SdTG, SdHATA) 

FHESAP>FTABLO  Ho Red.  

• Ho��(ULúWH�|UQH÷LQLQ�WHNVW�U�GH÷HUL��]HULQH�JDPÕQ�HWNLVL�\RNWXU� 

FG: 2.10 
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F 2,18: 3.55     (SdG, SdHATA) 

FTABLO>FHESAP  Ho Kabul 

• Ho�� (ULúWH� |UQH÷LQLQ� WHNVW�U� GH÷HUL� �]HULQH� 7*� [� *DP� HWNLOHúLPLQLQ� HWNLVL�
yoktur. 

FTGxG: 9.00 

F 4,18: 2.93     (SdTGXG, SdHATA) 

FHESAP>FTABLO  Ho Red 

7*� YH� JDP� HWNLOHúLPL� LQFHOHQGL÷LQGH� HQ� G�ú�N� PDNVLPXP� NXYYHW� GH÷HUL�
NHoLER\QX]X� JDPÕ� LODYH� HGLOPLú� HULúWH� |UQH÷LQGH� J|]OHQPLúWLU� �(N� �-ùHNLO� ���� (Q�
\�NVHN�PDNVLPXP�NXYYHW�GH÷HULQL� LVH�NHoLERQX]X�JDPÕ� LODYH�HGLOPLú�YH�7*� LOH���
VDDW�LQN�EH�HGLOPLú�HULúWH�|UQH÷L�YHUPLúWLU��(N��-ùHNLO���� 

0.50

0.55

0.60

0.65

0.70

0.75

0.80

0.85

0.90

0 1 2 3

7*�LOH�øQN�EDV\RQ��VDDW�
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Gam yok

.HoLER\QX]X�JDPÕ
Ksantan gam

 

Ek 2-ùHNLO� ���*DP� LODYH�HGLOPLú�YH�7*� LODYH�HGLOLS� IDUNOÕ�V�UHOHUGH� LQN�EH�HGLOPLú�
PÕVÕU�HULúWHOHULQLQ�WHNVW�U�GH÷HUOHULQGH�7*�LOH�JDP¶ÕQ�HWNLOHúLP�JUDIL÷L 
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EK 3 

 

Ek 3-ùHNLO� ������� RUDQÕQGD� MHODWLQL]H� HGLOPLú� SLULQo� XQX� YH�7*�HQ]LPL� ������� ���
VDDW�LQN�EH�HGLOPLú��LoHUHQ�SLULQo�HULúWHVL 

 

Ek 3-ùHNLO� ������� RUDQÕQGD� MHODWLQL]H� HGLOPLú� SLULQo� XQX�� NHoLER\QX]X�JDPÕ� �����
YH�7*�HQ]LPL�����������VDDW�LQN�EH�HGLOPLú��LoHUHQ�SLULQo�HULúWHVL 

 

Ek 3-ùHNLO��������RUDQÕQGD�MHODWLQL]H�HGLOPLú�SLULQo�XQX��NVDQWDQ�JDP������YH�7*�
HQ]LPL�����������VDDW�LQN�EH�HGLOPLú��LoHUHQ�SLULQo�HULúWHVL 
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EK 4 

 

Ek 4-ùHNLO� ������� RUDQÕQGD� MHODWLQL]H� HGLOPLú�PÕVÕU� XQX� YH� 7*� HQ]LPL� ������� ���
VDDW�LQN�EH�HGLOPLú��LoHUHQ�PÕVÕU�HULúWHVL 

 

Ek 4-ùHNLO��������RUDQÕQGD�MHODWLQL]H�HGLOPLú�PÕVÕU�XQX��NHoLER\QX]X�JDPÕ������YH�
7*�HQ]LPL�����������VDDW�LQN�EH�HGLOPLú��LoHUHQ�PÕVÕU�HULúWHVL 

 

Ek 4-ùHNLO��������RUDQÕQGD�MHODWLQL]H�HGLOPLú�PÕVÕU�XQX��NVDQWDQ�JDP������YH�7*�
HQ]LPL�����������VDDW�LQN�EH�HGLOPLú��LoHUHQ�PÕVÕU�HULúWHVL 
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g=*(d0øù 

$GÕ�6R\DGÕ��������������������������6('$�<$/d,1 

'R÷XP�<HUL������������������������6DPVXQ 

Tarihi                                :14.07.1977 

Medeni Hali                      : Bekâr 

(÷LWLP�������������������������������� 

øONRNXO�������������������+DPGXOODK�6XSKL�øONRNXOX��$QNDUD������-1988 

Ortaokul-Lise      : Cumhuriyet Lisesi, Ankara, 1988-1994 

øQJLOL]FH�+D]ÕUOÕN���+DFHWWHSH�hQLYHUVLWHVL��$QNDUD������-1995 

/LVDQV�������������������+DFHWWHSH�hQLYHUVLWHVL�0�KHQGLVOLN�)DN�OWHVL��*ÕGD�� 

�������������������������������������������0�KHQGLVOL÷L�%|O�P���$QNDUD������-2000  

<DEDQFÕ�'LOL������������������������øQgilizce 

Bilgisayar Bilgisi               : Windows XP, Word, Excel, Power Point, SPSS ve  

�������������������������������������������0ø1ø7$%�SDNHW�SURJUDPÕ 

øú�'HQH\LPL������������������������ 

$UDúWÕUPD� *|UHYOLVL�� ����������- :Hacettepe Üniversitesi Mühendislik 

)DN�OWHVL�*ÕGD�0�KHQGLVOL÷L�%|O�P�-ANKARA 

$UDúWÕUPD� *|UHYOLVL�� ����������-02.09.2003:Afyon Kocatepe Üniversitesi 

$I\RQ�0HVOHN�<�NVHNRNXOX�*ÕGD�7HNQRORMLVL�%|O�P�-AFYON 

*ÕGD� 0�KHQGLVL�� ����������-02.10.2002: Tuna Süt ve Süt Ürünleri 

)DEULNDVÕ-SAMSUN 

*Õda Mühendisi, 01.11.2000-28.05.2001: One Tat Süt ve Süt Ürünleri 

)DEULNDVÕ-KÜTAHYA 



 92 

6WDM��(\O�O�������1XK�7LFDUHW�YH�6DQD\LL�$��ù���$QNDUD�0DNDUQD�hUHWLPL�YH�
Kalite Kontrolü-ANKARA 

6WDM��7HPPX]�������$�2�d��6�W�YH�6�W�hU�QOHUL�)DEULNDVÕ-ANKARA 

 

 

 

 

 

 

 

 

 

 


