
 

T.C. 

75$.<$�h1ø9(56ø7(6ø 
)(1�%ø/ø0/(5ø�(167ø7h6h 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

              (.0(./ø.�%8ö'$<�81/$5,1,1� 
T(.12/2-ø. .$/ø7(�.5ø7(5/(5ø�$5$6,1'$.ø  
              .25(/$6<2181�ø1&(/(10(6ø 

              Güray GÜRSEL 

       Yh.6(.�/ø6$16�7(=ø 
         GIDA Mh+(1'ø6/øöø�$1$�%ø/ø0�'$/, 
     T(=�<g1(7ø&ø6ø�'Ro��'U��2UKDQ�'$ö/,2ö/8      

               ������7(.ø5'$ö 

     2006 

 

 

 

 

 

 



 

T.C. 

75$.<$�h1ø9(56ø7(6ø 
)(1�%ø/ø0/(5ø�(167ø7h6h 

 

 

 

 

(.0(./ø.�%8ö'$<�81/$5,1,1�7(.12/2-ø.�.$/ø7( 

.5ø7(5/(5ø�$5$6,1'$.ø�.25(/$6<2181�ø1&(/(10(6ø 
 

 

 

Güray GÜRSEL 

 

 

 

 

 

<h.6(.�/ø6$16�7(=ø 
*,'$�0h+(1'ø6/øöø�$1$�%ø/ø0�'$/, 

 

 

7(=�<g1(7ø&ø6ø 
'Ro��'U��2UKDQ�'$ö/,2ö/8 

 

 

 

 

7(.ø5'$ö 

2006 

 

 

 

 



 

T.C. 

75$.<$�h1ø9(56ø7(6ø 
)(1�%ø/ø0/(5ø�(167ø7h6h 

 

 

 

 

(.0(./ø.�%8ö'$<�81/$5,1,1�7(.12/2-ø.�.$/ø7( 

.5ø7(5/(5ø�$5$6,1'$.ø�.25(/$6<2181�ø1&(/(10(6ø 
 

 

 

+D]ÕUOD\DQ���*�UD\�*h56(/ 

 

 

 

<h.6(.�/ø6$16�7(=ø 
*,'$�0h+(1'ø6/øöø�$1$�%ø/ø0�'$/, 

 

 

Bu tez ......./........./ 2006 7DULKLQGH�$úD÷ÕGDNL�-�UL�7DUDIÕQGDQ�.DEXO�(GLOPLúWLU� 
 

'Ro��'U��2UKDQ�'$ö/,2ö/8 

'DQÕúPDQ 

 

 

Jüri       Jüri 

'Ro�'U��øVPHW�%$ù(5    ��������<UG��'Ro��'U��7XQFD\�*h0hù 

 

 

7(.ø5'$ö 

2006 



 i 

ÖZET 

<h.6(.�/ø6$16�7(=ø 
(.0(./ø.�%8ö'$<�81/$5,1,1�7(.12/2-ø.�.$/ø7( 

.5ø7(5/(5ø�$5$6,1'$.ø�.25(/$6<2181�ø1&(/(10(6ø 
 

 

Güray GÜRSEL 

Trakya Üniversitesi  

Fen Bilimleri Enstitüsü 

*ÕGD�0�KHQGLVOL÷L�$QD�%LOLP�'DOÕ 
'DQÕúPDQ���'Ro��'U��2UKDQ�'$ö/,2ö/8 

 

 

%X�oDOÕúPDGD�7�UN�*ÕGD�.RGHNVL�%X÷GD\�8QX�7HEOL÷LQGH�EHOLUWLOHQ�(NPHNOLN�
%X÷GD\� 8QODUÕQÕQ� WHNQRORMLN� NDOLWH� NULWHUOHUL� DUDVÕQGDNL� NRUHODV\RQ� LQFHOHQPLúWLU��
$UDúWÕUPD� NDSVDPÕQGD� 7rakya Bölgesinde faaliyet gösteren ��� D\UÕ� XQ fabrikaVÕQdan 

elde edilen 100 adet ekmeklik un |UQH÷LQLQ, teknolojik kalite kriterleri (nem, kül, 

protein, yDú� JOXWHQ, gluten indeks, zeleny sedimentasyon, modifiye (beklemeli) 

sedimeQWDV\RQ��IDULQRJUDI�YH�H[WHQVRJUDI�GH÷HUOHUL)�DUDVÕQGDNL�korelatif LOLúNLler ortaya 

NRQXOPXúWXU� 
$QDOL]� VRQXoODUÕ� LQFHOHQGL÷LQGH� her bir kalite kriterinin kendi içinde büyük 

GH÷Lúiklikler� J|VWHUGL÷L� VDSWDQPÕúWÕU� En yüksek düzeyde, pozitif ve önemli 

korelasyonlar, gluten RUDQODUÕ ile protein RUDQODUÕ� DUDVÕQGD� �r = 0,99**), R5 (sabit 

deformasyondaki direnç) GH÷HUOHUL� Lle oran (Rm/E) (maksimum direnç/uzayabilirlik) 

GH÷HUOHUL�DUDVÕQGD��r = 0,89**), ]HOHQ\�VHGLPHQWDV\RQ�GH÷HUOHUL�LOH�PRGLIL\H��EHNOHPHOL��
sedimentDV\RQ�GH÷HUOHUL�DUDVÕQGD��r = 0,88**), Rm (maksimum direnç) dH÷HUOHUL�LOH�55 

GH÷HUOHUL� DUDVÕQGD� �r = 0,87**), Rm� GH÷HUOHUL� LOH� alan �$�� GH÷HUOHUL� DUDVÕQGD� �r = 

0,85**),�5P�GH÷HUOHUL�LOH�5P�(�GH÷HUOHUL�DUDVÕQGD��r = 0,84**), MTI (\R÷XUPD�tolerans 

indeksi)� GH÷HUOHUL� LOH� \XPXúDPD� GH÷HUOHUL� DUDVÕQGD� �r = 0,66**), gluten RUDQODUÕ� ile 

zeleny sedimentDV\RQ� GH÷HUOHUL� DUDVÕQda (r = 0,63**), protein RUDQODUÕ ile zeleny 

sedimantDV\RQ�GH÷HUOHUL�DUDVÕQGD��r = 0,63**), R5�GH÷HUOHUL�LOH�$�GH÷HUOHUL�DUDVÕQGD��r = 

0,61**), gluten RUDQODUÕ ile beklemeli sedimentDV\RQ�GH÷HUOHUL�DUDVÕQGD��r = 0,58**) ve 
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protein RUDQODUÕ ile beklemeli sedimentDV\RQ� GH÷HUOHUL� DUDVÕQGD� �r = 0,58**) 

J|U�OP�úW�U� 
En yüksek düzeyde, negatif� YH� |QHPOL� LOLúNLOHU� LVH�� (� GH÷HUOHUL� LOH� 5P/E 

GH÷HUOHUL�DUDVÕQGD��r = -0,��

���\XPXúDPD�GH÷HUOHUL�LOH�YDORULPHWUH�GH÷HUOHUL�DUDVÕQGD�
(r = -0,��

���VWDELOLWH�GH÷HUOHUL�LOH yumuúDPD�GH÷HUOHUL�DUDVÕQGD��r = -0,50**), stabilite 

GH÷HUOHUL� LOH� 07,� GH÷HUOHUL� DUDVÕQGD (r = -0,��

�� YH� 07,� GH÷HUOHUL� LOH� YDORULPetre 

GH÷HUOHUL� DUDVÕQGD� �r = -0,42**) EHOLUOHQPLúWLU�� 7�P� SDUDPHWUHOHU� DUDVÕQGDNL�
NRUHODV\RQODU� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� LVH� HQ� \�NVHN� LOLúNL� JOXWHQ� YH� SURWHLQ� RUDQODUÕ�
DUDVÕQGD��U� �����

��J|U�OP�úW�U� 

$QDOL]� HGLOHQ� HNPHNOLN� EX÷GD\�unu örneklerinden 7�� WDQHVLQLQ� QHP� RUDQÕ, 39 

|UQH÷LQ� GH� SURWHLQ� RUDQÕ� 7�UN� *ÕGD� .RGHNVL� %X÷GD\� 8QX� 7HEOL÷L¶� QGH� EHOLUWLOHQ�
GH÷HUOHUH� X\JXQ� EXOXQPXúWur. Kül RUDQÕ� EDNÕPÕQGDQ� LVH� W�P� |UQHNOHU Tip-550 ya da  

Tip-����VÕQÕIÕQD�JLUPLú, Tip-����VÕQÕIÕQD�DLW�|UQHN�EXOXQDPDPÕúWÕU. Nem, protein ve kül 

RUDQODUÕ�ELUOLNWH�GH÷HUOHQGLULOGL÷LQGH�LVH����|UQHN�����WDQHVL�7LS-550, 17 tanesi Tip-650) 

WHEOL÷H�X\JXQ�EXOXQPXúWXU 
 

 

Anahtar Kelimeler : (NPHNOLN�EX÷GD\�XQX��XQ�DQDOL]OHUL��NRUHODV\RQ��*ÕGD�.RGHNVL 
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SUMMARY 

INVESTIGATION OF CORRELATION BETWEEN THE TECHNOLOGICAL  

QUALITY PARAMETERS OF BREAD WHEAT FLOURS 

 

 

 

 

by Güray GÜRSEL 

Trakya University 

Graduate School of Natural and Applied Science 

Major Science Department of Food Engineering 

Supervisor: Assoc. Prof. 'U��2UKDQ�'$ö/,2ö/8 

 

 

 In this study, it was aimed to investigate the correlation between the 

technological quality parameters of bread wheat flours which were defined in Flour 

Communique of Turkish Food Codex. Commercially produced, totally 100 bread wheat 

flour samples were provided from 10 different wheat mill company located in various 

parts of Trakya Region. Samples were analysed for their technological quality 

parameters (moisture, ash, protein, wet and dry gluten, gluten index, Zeleny 

sedimentation, modified sedimentation, farinograph and extensograph values) and 

correlation analysis was performed on the results. 

 According to quality analyses results every single quality parameter highly 

varied among the flour samples. On the other hand, statistical analysis showed high 

positive correlations between wet gluten content and protein content (r = 0.99**); R5 

(resistance at constant deformation) and Rm/E ratio (maximum resistance/extensibility) 

(r = 0.89**); Zeleny sedimentation value and modified sedimentation (r = 0.88**), Rm 

and R5 (r = 0.87**); Rm and A (area) (r = 0.85**); Rm and Rm/E ratio (r = 0.84**); 

MTI (mixing tolerance index) and degree of softening (r = 0.66**); wet gluten content 

and Zeleny sedimentation value (r = 0.63**); protein and Zeleny sedimentation value (r 

= 0.63**); R5 and A (r = 0.61**); wet gluten value and modified sedimentation (r = 

0.58**), and protein content and modified sedimentation (r = 0.58**). However, 
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significantly negative correlation were found between E and Rm/E (r = -0.50**); degree 

of softening and valorimetre (r = 0.50**); dough stability and degree of softening (r = -

0.50**); dough stability and MTI (r = -0.44**), and MTI and valorimetre (r = -0.42**). 

 In respect to moisture and protein contents, 75 and 39 out of 100 bread wheat 

flour samples, respectively were in accordance with Flour Communique of Turkish 

Food Codex. On the other hand, all flour samples were belong to either Type-550 or 

Type-650 flour class in respect to ash contents. When the moisture, protein and ash 

contents were evaluated together, 33 out of 100 flour samples were in accordance with 

Flour Communique (16 samples Type-550 and 17 samples Type-650). 

 

Key words : Bread wheat flour, flour analyses, correlation, Food Codex   
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%LWNLVHO� ND\QDNOÕ� JÕGDODU� DUDVÕQGD� G�Q\DGD� YH� �ONHPL]GH� HQ� |QHPOL� \HUL� WDKÕO�
JUXEX� YH� |]HOOLNOH� EX÷GD\� DOPDNWDGÕU�� hONHPL]� LQVDQÕQÕQ� EHVOHQPHVL� J|]� |Q�QH�
DOÕQGÕ÷ÕQGD� EX÷GD\� YH� ED÷OÕ� RODUDN� HNPHN� W�NHWLPL� GL\HWLPL]� LoLQGH�� JHOHQHNVHO� ELU�
DOÕúNDQOÕNOD�E�\�N�ELU�\HU�WXWDU��(OJ�Q�YH�(UWXJD\� 1997).   

%X÷GD\� L\L� ELU� EHVLQ� KDPPDGGHVL� ROXúX�� DGDSWDV\RQ� VÕQÕUÕQÕQ� JHQLúOL÷L��
üretiminin VDGHOL÷L��WDúÕPD��GHSRODPD�YH�LúOHPH�NROD\OÕ÷Õ�JLEL�QHGHQOHUGHQ�GROD\Õ�G�Q\D�
nüfusunun \DNODúÕN�����¶LQLQ�WHPHO�EHVLQL�GXUXPXQGDGÕU��.�Q, 1988). 

Ekmek ülkemiz insanÕQÕQ�EHVOHQPHVLQGH�\HUL�GROGXUXODPD\DFDN� temel ELU�JÕGD�
maddesidir. '�Q\DQÕQ� ELU� oRN� �ONHVLQGH� ROGX÷X� JLEL� �ONHPL]GH� GH� J�QO�N� NDORULQLQ�
E�\�N� ELU� NÕVPÕ� WDKÕO� YH� �U�QOHULQGHQ� VD÷ODQPDNWDGÕU�� <XUGXPX]GD� HQ� oRN� W�NHWLOHQ�
JÕGD� PDGGHOHUL� LoLQGH� \HU� DODQ� HNPHN�� RUWDODPD� NLúL� EDúÕQD� G�úHQ� ����� NDORULOLN�
HQHUMLQLQ�\DNODúÕN�����¶�LQL�����J�SURWHLQLQ�����¶�VLQL�NDUúÕODPDNWDGÕU��7DOD\�������� 

%X÷GD\� W�P� G�Q\DGD� ROGX÷X� JLEL� �ONHPL]GH� GH� LQVDQ� EHVOHQPHVL� LoLQ�
YD]JHoLOPH]� ELU� JÕGD� PDGGHVLGLU�� 7�UNL\H¶� GH� E|OJHOHUH� J|UH� GH÷LúHQ� IDUNOÕ� oHúLW� YH�
QLWHOLNWH� EX÷GD\ODU� \HWLúPHNWH� YH� NDOLWHOHUL� GH� IDUNOÕ� ROPDNWDGÕU�� øthal edilen 

WRKXPOXNODUOD��UHWLOHQ�EX÷GD\ODUGD�EX� IDUNOÕOÕ÷Õ� DUWÕUPDNWDGÕU��dHúLW�VD\ÕVÕQÕQ� ID]ODOÕ÷Õ�
ile birlikte, toprak, iklim faktörleri��\HWLúWLULOPH��KDVDW�YH�GHSRODPD�NRúXOODUÕQÕQ�HWNLVL\OH�
VWDQGDUW� EX÷GD\� �UHWLPL� JHUoHNOHúWLULOHPHPHNWH�� VWDQGDUW� PDP�O� �UHWLPL� GH�
]RUODúPDNWDGÕU��hQDO�������� 

702������\ÕOÕ� WDKÕO�UDSRUXQD�J|UH���ONHPL]GH�\ÕOOÕN����5 milyon hektar ekilen 

taUÕP�DODQÕQÕQ�\DNODúÕN�RODUDN����5 milyon�KHNWDUÕQGD�WDKÕO��UHWLPL�\DSÕOPDNWDGÕU��7DKÕO� 
HNLP�DODQÕ�LoLQGH�GH�\DNODúÕN�����¶�OLN�SD\Õ�LOH�LON�VÕUDGD�EX÷GD\�JHOPHNWHGLU��$QRQ., 

������������\ÕOÕQGD��ONHPL]GH����PLO\RQ�WRQ�EX÷GD\��UHWLOPLúWLU��)AO, 2006). 

hONHPL]GH� HNPHN� \DSÕPÕQD� ID]ODVÕ\OD� \HWHFHN� PLNWDUGD� EX÷GD\� �UHWLPL�
ROPDVÕQD� UD÷PHQ�� |]HOOLNOH� VRQ� RQ� \ÕOGD� oHúLWOL� QHGHQOHUGHQ� GROD\Õ� HNPHNOLN�
EX÷GD\ODUÕPÕ]ÕQ�NDOLWHVLQGH�EHOLUJLQ�G�ú�úOHU�J|U�OP�úW�U��%X÷GD\�NDOLWHVLQGHNL�G�ú�ú�
direkt�RODUDN�WHPHO�JÕGDPÕ]�RODQ�HNPH÷LQ�NDOLWHVLQH�GH�\DQVÕPDNWDGÕU. 8Q�IDEULNDODUÕQÕQ�
ODERUDWXDUODUÕQGD���UHWLOHQ�HNPHNOLN�EX÷GD\�XQODUÕQÕQ� WHNQRORMLN�NULWHUOHULQL�belirlemek 

DPDFÕ\OD�oHúLWOL�NDOLWH�DQDOL]OHUL�\DSÕOPDNWD�YH�E|\OHFH�XQODU�SL\DVD\D�VXQXOPDGDQ�|QFH�
NXOODQÕODFDNODUÕ��U�QOHUH�X\JXQOX÷X�EHOLUOHQPHNWHGLU� 
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%X÷GD\ÕQ� NDOLWHVL�� |]HO� ELU� DPDo� LoLQ� NXOODQÕOPD\D� \DUD\ÕúOÕOÕN� GHUHFHVLGLU� 
'�Q\DGD��UHWLOHQ�EX÷GD\ODUÕQ�RUWDODPD�RODUDN�����
�VL�LQVDQ�JÕGDVÕ�����
�L�WRKXPOXN�YH�
���
�VL�KD\YDQ�EHVOHPHGH�NXOODQÕOPDNWDGÕU� *HUHN��ONHPL]GH�JHUHNVH�G�Q\DGD�EX÷GD\�
daha çok GH÷LUPHQOHUGH� |÷�W�OHUHN�XQ� YH� LUPLN�KDOLQGH�oRN�oHúLWOL� JÕGD maddelerinin 

KDP�PDGGHVLQL�ROXúWXUXU��hQDO�������� 
6RQ� \ÕOODUGD�� |]HOOLNOH� XQ� VHNW|U�QGH� NDOLWH� NRQWURO� ODERUDWXDUODUÕ için büyük 

\DWÕUÕPODU�\DSÕOPDNWDGÕU��8Q�DQDOL]OHUL� LoLQ�ROGXNoD�SDKDOÕ�RODQ�FLKD]ODU��DúDPD�DúDPD�
üretiPGHNL�\HULQL�DOPD\D�EDúODPÕúWÕU (Bayram, 2000). 

hONHPL]GH�NLúL�EDúÕQD�J�QO�N�HNPHN�W�NHWLPLQLQ�����J�ROGX÷X�NDEXO�HGLOPHNWH��
sosyo-HNRQRPLN� GXUXPD� ED÷OÕ� RODUDN� HNPHN� W�NHWLPLQGH� DOW� JHOLU� JUXSODUÕQGD� DUWÕú�
J|]OHQPHNWHGLU�� %XQXQ� \DQÕQGD� DOÕúNDQOÕN�� oDOÕúPD� NRúXOODUÕ�� FLQVL\HW�� oRFXNOXN��
\DúOÕOÕN��WRSOX�W�NHWLP�\HUOHULQGH�X\JXODQDQ�EHOLUOL�PLNWDUGDNL�HNPHN��UHWLP�YH�W�NHWLP�
PLNWDUODUÕQGD�|QHPOL�URO�R\QDPDNWDGÕU��$QRQ\PRXV�������� 

%X� oDOÕúPDGD�� 7UDN\D� %|OJHVLQGH� IDDOL\HW� J|VWHUHQ�� ��� D\UÕ� XQ� IDEULNDVÕQGDQ�
DOÕQDQ�����DGHW�HNPHNOLN�EX÷GD\�XQX�|UQH÷LQLQ�� WHNQRORMLN�NDOLWH�NULWHUOHUL� �NLP\DVDO��
fiziko-NLP\DVDO� YH� UHRORMLN� |]HOOLNOHUL�� DUDVÕQGDNL� NRUHODV\RQXQ� LQFHOHQPHVL�
DPDoODQPÕúWÕU� 
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2. /ø7(5$7h5�%ø/*ø6ø 
2.1. Kimyasal ve Fiziko-Kimyasal Özellikler 

7�UN�*ÕGD�.RGHNVL�%X÷GD\�8QX�7HEOL÷LQH�J|UH�XQODU��Hkmeklik�YH�|]HO�DPDoOÕ�
ROPDN��]HUH�LNL�JUXED�D\UÕOPÕúWÕU��(NPHNOLN�XQ��WHNQRORMLN�|]HOOLNOHUL�HNPHN�\DSÕPÕQD�
X\JXQ�EX÷GD\ODUÕQ�|÷�W�OPHVL�LOH�HOGH�HGLOLU��%X÷GD\�XQODUÕQÕQ�QHP�RUDQÕ�PDNsimum % 

����� ROPDOÕGÕU�� (NPHNOLN� EX÷GD\� XQODUÕ� 7LS-550, Tip-650, Tip-850 olarak 

VÕQÕIODQGÕUÕOPÕúWÕU�� 7LS-550, Tip-650, Tip-850’ nin % kül RUDQODUÕ� LVH� VÕUDVÕ\OD� NXUX�
madde de en çok 0,55, 0,65, 0,��� ROPDOÕGÕU�� .XUX� PDGGHGH� SURWHLQ� RUDQÕ� HNPHNOLN�
unlarda en�D]��������ROPDOÕGÕU�(Anon., 1999). 

%X÷GD\�WDQHVL�\DNODúÕN�RODUDN����� - ���QLúDVWD����� - 15 protein, % 1 - ��\D÷��
% 1,5 - 3 úHNHU����� - 2 kül, % 11 - ���QHP�LoHULU��%X÷GD\�WDQHVLQGH�NDUERQKLGUDW��\D÷�
ve proteinin \DQÕQGD�� LQVDQ� YH� KD\YDQ� EHVOHQPHVLQGH� |nemli derecede rol oynayan 

vitaminler de EXOXQPDNWDGÕU��.�Q, 1988). 

%X÷GD\ÕQ�\HWLúWLULOGL÷L�oHYUH�YH�oHúLW��NDOLWH\H�HWNL�HGHQ�HQ�|QHPOL�IDNW|UOHUGLU��
dHYUH� IDNW|U��\ÕOGDQ�\ÕOD�KDWWD� WDUODGDQ� WDUOD\D�EX÷GD\�NDOLWHVLQLQ� IDUNOÕ�ROPDVÕQD�\RO�
DoPDNWDGÕU��3RPHUanz, 1971). 

)LQQH\� YG�� �������� oHúLGLQ� oHYUH\H� J|UH� ED]Õ� NULWHUOHU� DoÕVÕQGDQ� NDOLWH� �]HULQH�
GDKD� HWNLOL� ROGX÷XQX�� KHNWROLWUH� D÷ÕUOÕ÷Õ�� XQ� YHULPL�� WDQHGH� YH� XQGD� SURWHLQ� RUDQÕQÕQ�
NDOÕWVDO� IDNW|UOHUGHQ�� EXQD� NDUúÕQ� |÷�WPH� YH� HNPHNOLN� NDOLWHQLQ� oHYUH� IDNW|UOHrinden 

HWNLOHQGL÷LQL�DoÕNODPÕúODUGÕU� 
%LU�EX÷GD\�oHúLGLQLQ�NDOLWHVLQLQ��D\QÕ�WDUODGD�ELOH�IDUNOÕ�RODELOGL÷L��LNOLP��WRSUDN�

YH�oHúLW�IDNW|UOHULQLQ�EX�IDUNOÕOÕ÷D�QHGHQ�ROGX÷X�LIDGH�HGLOPLúWLU��6FKLOOHU�YG�������� 
)DUNOÕ�\HUOHUGH�\HWLúHQ�D\QÕ�oHúLW�EX÷GD\ODU��NDOLWH�|]HOOLNOHUL�EDNÕPÕQGDQ�|QHPOL�

IDUNOÕOÕNODU� J|VWHUHELOPHNWHGLUOHU�� %X� QHGHQOH� D\QÕ� KDVDW� \ÕOÕ� LoLQGH� ELOH�� EX÷GD\�
kalitesinde süreklilik temLQ�HGLOHPHPHNWHGLU��dDNPDNOÕ�YG� 1997). 

Paçal, istenilen kalite seviyesinin elde edilememesi durumunda, belli özellikte 

bir ürün eldesi� LoLQ� IDUNOÕ� NDOLWHGHNL� EX÷GD\ODUÕQ� NDUÕúWÕUÕOPDVÕ� LúOHPLGLU� �3KLOOLSV� YH�
Niernberger, 1971). 

KalÕtsal olarak oluúDQ�WDQH�LULOL÷L��úekli, fiziksel ve kimyasal yapÕ özellikleri un 

veriminde etkili olabilmektedir (Shuey, 1960). 

%X÷GD\ÕQ� NDOLWHVLQL� WHN� ELU� XQVXU� LOH� WDQÕPODPDN� ROGXNoD� J�oW�U� =LUD� EX÷GD\�
NDOLWHVL�� oRN�VD\ÕGD� IDNW|U�Q�HWNLVL� DOWÕQGD�ROXúDQ�ELU�|]HOOLNWLU� %X÷GD\Ga kalite, ilgili 
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PHVOHN� \D� GD� W�NHWLP� JUXSODUÕQÕQ� EXOPD\Õ� LVWHGLNOHUL |]HOOLNOHUH� J|UH� GH÷LúLNOLNOHU�
göstermHNWHGLU�� 7�FFDU� KHNWROLWUH� D÷ÕUOÕ÷ÕQÕQ� \�NVHN� ROPDVÕQÕ� YH� DOÕFÕVÕQÕQ� LVWHGL÷L�
özelliklere sahip olan ürünü LVWHU�� dLIWoL� LoLQ� YHULP�� GH÷LUPHQFL� LoLQ� XQ� UDQGÕPDQÕ�
|QHPOLGLU��)ÕUÕQFÕ�LoLQ fazla kabaran, bol su çeken ekmek verimi yüksek olan un tercih 

edilmektedir (Yürür, 1998).  

8Q� �UHWLPLQGH� NDOLWH�� �UHWLPLQ� KDPPDGGHVL� RODQ� EX÷GD\GDQ� EDúODPDNWDGÕU��
%X÷GD\GD� NDOLWHQLQ� EHOLUOHQPHVL�� KHP� HNRQRPLN� KHP� GH� �U�Q� QLWHOLNOHUL� DoÕVÕQGDQ�
JHUHNOLGLU�� *ÕGD� PDGGHVLQLQ� �UHWLPLQGH� EX÷GD\, un, irmik kalitesine göre uygun 

haPPDGGH� VHoLPL� \DQÕQGD�� NDOLWH\L� EHOLUOHPHGH� WHNQLN� eleman ve alet ekipman ile 

\|QWHPOHULQ� GR÷UX�X\JXODQPDVÕQÕQ� YH� VRQXoODUÕQ� L\L� GH÷HUOHQGLULOPHVLQLQ� |QHPL� DUWÕN�
�UHWLFL�YH�W�NHWLFLOHU�WDUDIÕQGDQ�GD�NDEXO�edilmektedir (Ünal, 2002). 

Un ve hamur kalitesini bHOLUOHPH\H� LOLúNLQ� \|QWHP� YH� FLKD]ODU� LOH� VDSWDQDQ�
VRQXoODU�� XQODUÕQ� |]HOOLNOHULQL� YH� HNPHN� \DSÕPÕQGD� NXOODQÕOPD\D� X\JXQOXNODUÕQÕ�
belirlemeye yarayan önemli ölçütlerdir. Ancak bir unun ve hamurun ekmek 

|]HOOLNOHULQLQ� HQ� GR÷UX� WHVSLWL�� EHOLUOL� VWDQGDUW� \|QWHPOHUOH� XQXQ� KDPXUD� YH� HNPH÷H�
LúOHQPHVL�� EX� VXUHWOH� �UHWLOHQ� HNPHNOHULQ� oHúLWOL� |]HOOLNOHULQLQ� EHOLUOHQPHVL� \ROX\OD�
\DSÕOPDNWDGÕU��8OX|]�������� 

*�Q�P�]GH�XQODUÕQ�WHNQRORMLN�|]HOOLNOHULQL�EHOLUOHPH\H�\|QHOLN�RODUDN�SHN�oRN�
\|QWHP� YH� EX� \|QWHPOHUH� LOLúNLQ� oHúLWOL� KDPXU� WHVW� FLKD]ODUÕ� JHOLúWLULOPLúWLU� �8OX|]��
1965; Kent, 1985; Pomeranz, 1987). 

(NPHN�\DSÕPÕQGD�KDPXUXQ� LNL� |]HOOL÷L� |QHPOLGLU��%XQODU�� KDPXUXQ�JD]� WXWPD�
J�F�� LOH� JD]� �UHWPH�NDSDVLWHVLGLU��%X�GXUXP�JOXWHQ�NDOLWHVL� LOH� GH� \DNÕQGDQ� LOLúNLOLGLU�
(Pelshenke, 1933). 

*OXWHQ�� HNPHN� KDPXUXQXQ� \R÷UXOPD�� LúOHQPH� YH� JD]� WXWPD� NDSDVLWHVLQH� ED÷OÕ�
\DSÕQÕQ�ROXúPDVÕQGD�KDNLP�URO�R\QDU��(OJ�Q�YH�(UWXJD\�������� 

*OXWHQ�RUDQÕ� ID]OD�YH�NDOLWHVL� L\L�RODQ�XQODUÕQ� VHGLPHQWDV\RQ�GH÷HUL�GH�\�NVHN�
oÕNPDNWDGÕU��3ROLZDO�YH�6LQJh, 1986). 

6HUW� \DSÕOÕ� EX÷GD\� oHúLGL� XQODUÕ� GDKD� \�NVHN� RUDQGD� SURWHLQ� LoHUGL÷LQGHQ�� JD]�
WXWPD�NDSDVLWHVL�\�NVHN�YH�NXYYHWOL�JOXWHQ�ROXúWXUPDNWD�YH� Lo�GRNXVX� LOH� WHNVW�U�� L\L��
úHNOL�G�]J�Q�HNPHN�HOGH�HGLOPHNWHGLU��3RPHUDQ]�YH�6KHOOHQEHUJHU�������� 

Gluten (ö]��RUDQÕ�JOXWHQLQ�NDOLWHVL��EX÷GD\ÕQ�HQ�|QHPOL�NDOLWH�|Oo�WOHULQGHQ�ELUL�
ROXS�KDPXUXQ�\R÷UXOPD�� LúOHQPH�|]HOOLNOHUL��JD]� WXWPD�NDSDVLWHVL�YH�VRQ��U�Q�NDOLWHVL�
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�]HULQGH�HWNLOLGLU��3URWHLQ�YH�JOXWHQ�NDOLWHVLQH�ED÷OÕ�RODUDN�GH÷LúNHQOLN�J|VWHUPHNWH�RODQ�
sedimeQWDV\RQ�GH÷HUOHUL�LOH�HNPHN�SLúLUPH�GHQHPHOHULQLQ�VRQXoODUÕ�DUDVÕQGD�NRUHODV\RQ�
ROGX÷X�ELOGLULOPHNWHGLU��8OX|]��������)DULGL�YH�)DXELRQ�������� 

Lazisty (1986), gluten RUDQÕ ve kalitesi yHWHUVL]� RODQ� XQODUGDQ� \DSÕODQ�
ekmeklerin G�ú�N� KDFLPOL�� EDVÕN� YH� G�]HQVL]� ELU� J|]HQHN� \DSÕVÕQD� VDKLS� ROGX÷XQX, 

NDEXN�\DSÕODUÕQGD�G�]HQVL]�oDWODN�YH�\DUÕNODU�ROXúWX÷XQX��D\UÕFD�EX�WLS�HNPHNOHUin NÕVD�
V�UHGH�ED\DWODGÕ÷ÕQÕ�LOHUL�V�UP�úW�U� 

(NPHNOLN� XQODU� JHQHOGH� VHUW� EX÷GD\ODUGDQ� HOGH� GLOPHNWHGLU� �.RoDN� YH� $\GÕQ 

1988). Çünkü seUW� EX÷GD\ODUÕQ� SURWHLQ� RUDQODUÕ� \�NVHN� YH� JOXWHQ� NDOLWHVL� GH� HNPHN�
\DSPD\D�HOYHULúOL�ROPDNWDGÕU��6HoNLQ�������� 

dHúLGLQ� N�O� RUDQÕ, gluten oran� YH� NDOLWHVL�� VX� NDOGÕUPD� RUDQÕ ve ekmek hacmi 

�]HULQH�HWNLOL�ROGX÷X�DoÕNODQPÕúWÕU��3RPHUDQ]��������=HOHQ\������� )ÕQH�������� 
Bushuk vd. (1969���JOXWHQ�RUDQÕ�LOH�VHGLPHQWDV\RQ�GH÷HUOHUL�DUDVÕQGD�SR]LWLI�ELU�

LOLúNLQLQ�EXOXQGX÷XQX��6ODXJKWHU vd.���������LVH�EX÷GD\ODUÕQ�SURWHLQ�RUDQODUÕ�LOH�JOXWHQ�
RUDQODUÕ� YH� VHGLPHQWDV\RQ�GH÷HUOHUL� DUDVÕQGD������G�]H\LQGH�ELU� NRUHODV\RQ�ROGX÷XQX�
ELOGLUPLúOHUGLU� 

*OXWHQ� �|]�� RUDQÕ� LOH� VHGLPHQWDV\RQ� GH÷HUOHUL� YH� KDPXUXQ� UHRORMLN� |]HOOLNOHUL�
DUDVÕQGD�SR]LWLI�ELU�LOLúNLQLQ�ROGX÷X�ELOGLULOPHNWHGLU (Slaughter vd. 1992). 

Ünal (2002), \Dú�|]�RUDQÕQÕQ, unda % 35’in üzerinde yüksek, % 28 - 35 araVÕ�L\L��
% 20 - ���DUDVÕ�RUWD�YH�����¶QLQ�DOWÕQGD�G�ú�N��NÕUPDGD�LVe % 30’un üzerinde yüksek, 

% 23 - ��� DUDVÕQGD� L\L� % 15 - ��� DUDVÕ� RUWD�� �� ��¶LQ� DOWÕQGD� LVH� G�ú�N� RODUDN�
GH÷HUOHQGLULOGL÷LQL�ELOGLUPLúWLU� 

3HUWHQ� �������� HNPHN� \DSÕPÕQGD� NXOODQÕODQ� XQODUÕQ� optimum gluten indeks 

RUDQODUÕQÕQ�HQ�D]�������VÕQÕU�����-�����ROPDVÕQÕQ�JHUHNWL÷LQL������¶�ÕQ�DOWÕQGDNL�XQODUÕQ�
HNPHN� \DSÕPÕ� LoLQ� JOXWHQLQ� oRN� ]D\ÕI� ROGX÷XQX�� D\UÕFD� ��� - 77 gluten indeks 

RUDQODUÕQGD��HNPHN�KDFPLQLQ�JOXWHQ�LQGHNV�RUDQODUÕ�LOH�LOLúNLVL�ROPDGÕ÷ÕQÕ�EHOLUWPLúWLU� 
&]XFKDMRZVNR� YH� 3RPHUDQ]� �������� JOXWHQ� LQGHNV� RUDQODUÕ� LOH� HNPHN� KDFPL�

DUDVÕQGD�QHJDWLI�NRUHODV\RQ�EXOPXúODUGÕU��6D÷ODP�JOXWHQ�\DSÕVÕQD�VDKLS�YH�JOXWHQ�LQGHNV�
RUDQODUÕ�oRN�\�NVHN�RODQ�XQODUÕQ��QLVSHWHQ�GDKD�\XPXúDN�YH�RUWD�JOXWHQ�LQGHNV�RUDQÕQD�
VDKLS�XQODUGDQ�HNPHN�\DSPD\D�GDKD�D]�HOYHULúOL�ROGX÷XQX�ELOGLUPLúOHUGLU� 
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.ÕQDFÕ� YH� .ÕQDFÕ� �������� .ÕUJÕ]� -� ��� EX÷GD\� oHúLGLQH� \DSUDN� J�EUHVLQLQ�
HWNLOHULQL�LQFHOHGLNOHUL�DUDúWÕUPDODUÕQGD�VHGLPDQWDV\RQ�GH÷HUL�LOH�JOXWHQ ve gluten indeks 

RUDQODUÕ�DUDVÕQGD�SR]LWLI�YH�ROXPOX�ELU�LOLúNL�HOGH�HWPLúOHUGLU� 
3URWHLQ�RUDQÕ�E�\�N�RUDQGD�oHYUHGHQ�HWNLOHQPHVLQH� UD÷PHQ��SURWHLQ�NDOLWHVLQLQ�

JHQHWLN�\DSÕGDQ�HWNLOHQGL÷L�VDSWDQPÕúWÕU��%XVKXN�������� 
3URWHLQ�RUDQÕ��oHYUHVHO�YH�JHQHWLN�IDNW|UOHUH�ED÷OÕ�RODUDN�GH÷LúPHkte ve özellikle 

oHYUHVHO�IDNW|UOHUGHQ�WRSUDN�YHULPOLOL÷L��\D÷Õú�PLNWDUÕ�YH�GD÷ÕOÕPÕ�LOH�]DPDQÕ��VÕFDNOÕN�YH�
KDVWDOÕNODUÕQ�HWNLVLQLQ�|QHPOL�ROGX÷X�EHOLUWLOPHNWHGLU��3RPHUDQ]��������%XVKXN�������� 

Tanenin protein RUDQÕQD, topraktaki su RUDQÕ ile azot RUDQÕ etkilidir. Topraktaki 

su RUDQÕ yüksek, azot RUDQÕ düúük ise tanenin protein RUDQÕ düúük, verimi yüksek 

olmakta; topraktaki su RUDQÕ düúük azot RUDQÕ yüksek ise protein RUDQÕ yüksek, verimi az 

olmaktadÕr. Topraktaki su ve azot RUDQÕ yüksek ise tanenin protein RUDQÕ ve verimi 

yüksek olmaktadÕr (Özkaya ve Kahveci, 1989). 

(UFDQ� YH� g]ND\D� �������� EX÷GD\ODUÕQ� ROJXQODúPD� GHYUHVLQLQ�� VÕFDN� YH� NXUDN�
JHoPHVL�YH�EX�NRúXOODU�DOWÕQGD�KDVDW�HGLOPHVLQLQ�SURWHLQ�RUDQ�YH�NDOLWHVLQL� DUWWÕUÕUNHQ��
DPLOD]�DNWLYLWHVLQLQ�G�úPHVLQH�QHGHQ�ROGX÷XQX�ELOGLUPLúOHUGLU� 

%X÷GD\Õn kalitesini belirlemede yaygÕn olarak kullanÕlan kriterlerin baúÕnda 

protein RUDQÕ�Jelir. Protein RUDQÕ�oHYUHVHO�YH�JHQHWLN�IDNW|UOHUH�ED÷OÕ�RODUDN�GH÷Lúmekle 

birlikte, özellikle çevresel faktörlerden toprak verimlLOL÷L�� \D÷Õú miktarÕ� YH� GD÷ÕlÕm 

zamanÕ, sÕcaklÕk ve hastalÕklarÕQ�|QHPOL�ROGX÷X�EHOLUWLOPLútir (Pomeranz, 1971; Bushuk, 

1982). 

hQDO� ��������EX÷GD\GD� SURWHLQ�RUDQÕQÕQ W�U�� oHúLW� YH� oHYUH� NRúXOODUÕ� YH� �UHWLP�
WHNQL÷LQH� ED÷OÕ� RODUDN� �� � - ��� DUDVÕQGD ROGX÷XQX� ve yurdumuzda protein RUDQÕQÕQ� 
WRSEDúODUGD���� - 13, ekmeklik EX÷GD\ODUGD����� - 15,�PDNDUQDOÕN�EX÷GD\ODUGD������- 
17 DUDVÕQGD�GH÷LúWL÷LQL ve bLU�EX÷GD\ÕQ�KDQJL�DPDoOD�NXOODQÕODFD÷ÕQÕ�VDSWDPDGD�HQ�HWNLOL�
kimyasal verinin protein RUDQÕ� ROGX÷XQX� kXOODQÕP� DPDFÕQD� J|UH� �UHWLOHFHN� XQODUGD�
EXOXQPDVÕ� LVWHQLOHQ� oranODUÕQ� VD÷ODQDELOPHVL� LoLQ� EX÷GD\� SDoDOÕ� \DSÕPÕQGD� GLNNDWH�
DOÕQDQ�HQ�|QHPOL�NULWHU�ROGX÷XQX bildirmektedir. 

8QGDNL� JOXWHQ� SURWHLQOHUL�� KDPXUXQ� \R÷UXOPDVÕ� VÕUDVÕQGD� ID]OD� PLNWDUGD� VX�
DEVRUEH� HGHUHN� �D÷ÕUOÕ÷ÕQÕQ� LNL� NDWÕQGDQ� ID]OD�� �o� ER\XWOX� JOXWHQ� D÷ÕQÕQ� ROXúPDVÕQÕ�
VD÷ODUODU�� *OXWHQ� D÷ÕQÕQ� HNPHN� KDPXUXQD� JHUHNOL� HODVWLNL\HW�� \R÷UXOPD-LúOHQHELOPH�
|]HOOLNOHUL� JLEL� YLVNRHODVWLN� |]HOOLNOHULQ� ND]DQGÕUÕOPDVÕQGD� |QHPOL� URO�� YDUGÕU��
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)HUPDQWDV\RQ� VÕUDVÕQGD�PH\GDQa gelen CO2� JD]Õ� GD� �o� ER\XWOX� JOXWHQ� D÷Õ� WDUDIÕQGDQ�
WXWXODUDN�KDPXUXQ�NDEDUPDVÕ�VD÷ODQÕU��.HQW�����5). 

3URWHLQ� RUDQÕ�� EX÷GD\� NDOLWHVLQL� EHOLUOHPHGH� NXOODQÕODQ� NULWHUOHULQ� EDúÕQGD�
gelmektedir (Dikerman vd. 1982). 

Gluten RUDQÕ, proteinde bulunan gluten oran ve özelliklerini ifade etmektedir. Bu 

özellik uzama kabiliyeti, su absorbsiyonu gibi özellikler ile de ELU� DUD\D� JHOGL÷LQGH�
SURWHLQ�NDOLWHVLQLQ�L\L�ROGX÷X�ELOLQPHNWHGLU��6HoNLQ�������� 

<D÷GÕ� �������� HNPHNOLN� EX÷GD\� KDWODUÕ� �]HULQGH� \DSWÕNODUÕ� oDOÕúPDGD� protein 

RUDQÕ� LOH� gluten RUDQÕ� DUDVÕQGD� �,67 düzeyinde önemli ve pozitif� ELU� LOLúNL� ROGX÷XQX�
EHOLUOHPLúWLU� 

Protein RUDQÕ� YH� NDOLWHVL\OH� VHGLPDQWDV\RQ� GH÷HUL� DUDVÕnda önemli bir pozitif 

iliúNL�ROGX÷X�ELOGLULOPLútir (Bushuk vd. 1969).  

8OX|]���������VHUW�EX÷GD\�XQODUÕQÕQ�SURWHLQ�RUDQ�YH�NDOLWHVL�\�NVHN�ROGX÷X�LoLQ��
VX�DEVRUEVL\RQ�RUDQODUÕ�YH�HNPHN�KDFLPOHULQLQ�GH�\�NVHN�ROGX÷XQX�ELOGLUPLúWLU� 

Protein RUDQÕ ile su absorbsiyon RUDQÕ�DUDVÕQGDNL�LOLúNLQLQ�SURWHLQ�NDOLWHVLQH�ED÷OÕ�
RODUDN�GH÷LúWL÷L�EHOLUOHQPLúWLU��D‘Applonia ve Kunherth, 1984). 

Baker vd. (1971), yapWÕNODUÕ�ELU�oDOÕúPDGD��SURWHLQ�RUDQÕ, su absorbsiyon RUDQÕ ve 

KDPXUXQ�JHOLúPH�V�UHVLQLQ�HNPHN�KDFPL�LOH�SR]LWLI�LOLúNLOL�ROGX÷XQX�VDSWDPÕúODUGÕU� 
%X÷GD\ÕQ�HNPHNOLN�NDOLWHVL�LOH�SURWHLQ�RUDQÕ�DUDVÕQGD�KHU�oHúLW�LoLQ�IDUNOÕ�H÷LPGH�

GR÷UXVDO�ELU�LOLúNL�YDUGÕU��3URWHLQ�NDOLWHVL�|]HOOLNOH�HNPHNOLN�JUXED�JLUHQ�EX÷GD\ODU�LoLQ�
önem arz eder. Proteinlerden özellikle gluten (öz) fraksiyonunun oran ve kalitesi, kalite 

WDNGLULQGH� \D\JÕQ� RODUDN�NXOODQÕOÕU�� øOJLOL� RODUDN� \DSÕODQ� \Dú� YH� NXUX�|]� WD\LQL�� zeleny 

sedimentasyon testi, farinograf ve ekstensograf denemeleri ile hamurun fiziksel 

özellikleri ve son ürün kalitesi tahmin edilir (Ertugay ve Elgün, 1997). 

Aitken vd. (1994), hamurun teknolojik özellikleri üzerine protein RUDQÕQÕQ 

HWNLVLQLQ� \�NVHN� ROGX÷X� YH� KDPXUXQ� JHOLúPH� V�UHVL� LOH� DUDVÕQGD� �� ��� RUDQÕQGD�
NRUHODV\RQXQ� VD÷ODQDELOHFH÷Lni� EHOLUWPLúler� YH� HNVWHQVRJUDP� GH÷HUOHUL� LQFHOHQGL÷LQGH�
GH� NXUYH� DODQÕ� YH� KDPXUXQ� PDNVLPXP� PXNDYHPHWLQLQ� SURWHLQ� RUDQÕ� LOH� DUWWÕ÷ÕQÕ�
VDSWDPÕúODUGÕU� 

%LWNL� ÕVODKÕ� oDOÕúPDODUÕQGD� JHQHOGH� HNPHNOLN� YH� PDNDUQDOÕN EX÷GD\ODUGD� oRN�
GH÷LúLN�NDOLWH�NULWHUOHUL�GH÷HUOHQGLULOPHNWHGLU��ENPHNOLN�EX÷GD\ODU� LoLQ su absorbsiyon 

RUDQÕ�� VHGLPHQWDV\RQ�GH÷HUOHUL�� \XPXúDPD�GHUHFHVL�YH�HNPHN hacmi gibi oHúLGH özgü 



 8 

önHPOL�ED]Õ�NDOLWH�|]HOOLNOHUL�analiz edilmektedir (Arat, 1949; Seçkin, 1970; Ünal, 1991; 

$WOÕ�������� 
Süne (Eurygaster spp.)� YH� NÕPÕO� (Aelia spp.)� KDVDW� |QFHVL� EX÷GD\GD� ]DPDQ�

]DPDQ� |QHPOL� �U�Q� YH� NDOLWH� ND\EÕQD� QHGHQ� RODQ� ]DUDUOÕODUGÕU�� %X� E|FHNOHULQ� EX÷GD\ 

WDQHVLQH� EÕUDNWÕNODUÕ� SURWHROLWLN� HQ]LPOHU� JOXWHQ� SURWHLQOHULQLQ� SDUoDODQPDVÕQD� QHGHQ�
olur. Süne-NÕPÕO� ]DUDUÕ� J|UHQ� EX÷GD\ODUGDQ� HOGH� HGLOHQ� XQGDQ� KD]ÕUODQDQ� KDPXUODU�
\XPXúDN� YH� \DSÕúNDQ� ELU� KDO� DOÕU�� HOOH� YH� makinelerle� LúOHQPHVL� J�oOHúLU�� %X�
hamurlardan� G�ú�N� KDFLPOL�� HNPHN� LoL� WHNW�U� YH� J|]HQHN� |]HOOLNOHUL� ER]XN�� NDOLWHVL]�
ekmekler elde edilir. Zeleny sedimeQWDV\RQ� WHVWL� PRGLIL\H� HGLOHUHN�� EX÷GD\� XQXQGD�
süne-NÕPÕO�]DUDUÕQÕQ�WHVSLW�HGLOPHVLQGH�NXOODQÕOPDNWDGÕU��.|NVHO�YG�������� 

Zeleny sedimentasyon de÷eri, özellikle un analizlerinde ülkemizde yaygÕn olarak 

kullanÕm alanÕ�EXOPXúWXU��6�QH�YH�NÕmÕl zararÕnÕn yaygÕQODúPDVÕndan sonra beklemeli 

zeleny sedimentasyon testi ile birlikte kullanÕmÕ artmÕúWÕU (AtlÕ��1987). Protein ve gluten 

RUDQÕ�gibi kriterler daha çok çevreden etkilenirken zeleny sedimentasyon de÷eri kalÕtÕm 

etkisi altÕQGD� ROXS�� GDKD� oRN� oHúLWWHQ� HWNLOHQPHNWHGLU (AtlÕ�� ����� Grausgruber vd. 

2000).  

=KDQJ� YG�� �������� HNPHNOLN� EX÷GD\� NDOLWHVLQLQ� JHOLúWLULOPHVLQH� \|QHOLN� RODUDN�
\DSPÕú�ROGXNODUÕ�oDOÕúPDGD��EX÷GD\�NDOLWHVL��]HULQH�JHQRWLS��*���oHYUH��d��YH�JHQRWLS�[�
oHYUH� LQWHUDNVL\RQXQXQ� NDOLWH� |]HOOLNOHUL� �]HULQH� RODQ� HWNLOHULQL� DUDúWÕUPÕúODUGÕU��
$UDúWÕUPDGD� ��� EX÷GD\� oHúLGL� NXOODQÕOPÕú�� ����� YH� ����� \ÕOODUÕ� V�UHVLQFH� dLQ¶� GHNL�
IDUNOÕ��� ORNDV\RQGD�HNRORMLN�úDUWODU�DOWÕQGD�oDOÕúPD�V�UG�U�OP�úW�U��(NPHN�\DSÕPÕQGD�
önemli olan kalite kriterleri üzerine G, Ç, ve G x Ç inretaksiyonunun etkisi 

DUDúWÕUÕOPÕúWÕU�� $UDúWÕUPDGD� NXOODQÕODQ� EX÷GD\ODUÕQ� SURWHLQ� RUDQ� YH� NDOLWHOHUL�� QLúDVWD�
kalite parametreleri ve Çin’ dHNL� GH÷LUPHQFLOLN� NDOLWHVL� ROGXNoD� JHQLú� ELU� DUDOÕNWD�
GH÷HUOHQGLULOPLúWLU��7�P�NDOLWH�SDUDPHWUHOHUL��]HULQH�JHQRWLS�YH�oHYUHQLQ�HWNLVL�EHOLUJLQ�
GHUHFHGH� |QHPOL� EXOXQPXúWXU�� *HQRWLSWHQ� ND\QDNODQDQ� XQVXUODUÕQ� |QFHOLNOL� RODUDN�
WDQHGH�VÕNÕOÕN��XQ�YHULPL��]HOHQ\�VHGLPHQWDV\RQ�GH÷HUL�YH�PLNVRJUDI�|]HOOLNOHUL��]HULQH�
HWNLOHUL� J|U�O�UNHQ�� oHYUH� úDUWODUÕQGDQ� ND\QDNODQDQ� XQVXUODUÕQ� LVH� |QFHOLNOL� RODUDN� ELQ�
GDQH�D÷ÕUOÕ÷Õ�YH�G�úPH�VD\ÕVÕ��]HULQH�HWNLOL�ROGXNODUÕ�EHOLUOHQPLúWLU� 

=HOHQ\� VHGLPDQWDV\RQ� GH÷HUL�� JOXWHQ� oran ve kalitesini belirWWL÷LQGHQ� JOXWHQ�
NDOLWHVL� IDUNOÕ� EX÷GD\ODUÕQ� GH÷HUOHQGLULOPHVLQGH�� JOXWHQ� NDOLWHVL� D\QÕ� RODQ� EX÷GD\ODUÕn 

ise protein RUDQÕQÕ�tahmin etmede pratik bir yöntemdir (Elgün vd. 2001).  
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AtlÕ� (1987), daha önce 14 lokasyonda gerçekleúWLUGL÷L� DUDútÕrmasÕnda dokuz 

kÕúlÕN� HNPHNOLN� EX÷GD\Õn VHGLPHQWDV\RQ� GH÷HUOHUL� LOH� \Dú� gluten RUDQODUÕ� arasÕnda 

pozitif ve önemli bir korelasyon (0,73**) elde etmiútir. 
$OWÕQEDú�YG����������Hkmeklik bX÷GD\larda tane verimi ve bD]Õ kalite özellikleri 

üzerinde genotip ve lokasyon etkileriQL� DUDúWÕUGÕNODUÕ� oDOÕúPDODUÕQGD� sedimentasyon 

GH÷HULQi 22,7 – 31,��PO� YH� \Dú� JOXWHQ� RUDQÕQÕ % 25,8 – 36,�� DUDVÕQGD� EXOPXúODU� YH�
sedimHQWV\RQ�GH÷HUL� LOH�\Dú�JOXWHQ�RUDQÕ�DUDVÕQGD�0,47** düzeyinde pozitif ve önemli  

ELU�LOLúNL�WHVSLW�HWPLúOHUGLU� 
3HQD� YG�� �������� ��� EX÷GD\� oHúLGLQGHNL� HQGRVSHUP� SURWHLQOHULQLQ� RUDQODUÕ� YH�

oHúLWOHUL� LOH� HNPHNWHNL� EX÷GD\� KDPXUXQXQ� UHRORMLN� |]HOOLNOHUL� DUDVÕQGDNL� NRUHODV\RQ�
LOLúNLOHULQL� DUDúWÕUPÕúODUGÕU�� %X� oHúLWOHULQ� ELOHúLPL� YH� JOXWHQ� \DSÕVÕQGDNL� IDUNOÕ�
protHLQOHULQ� RUDQODUÕQÕ� WHVSLW� HWPHN� LoLQ� GH÷LúLN� DQDOL]� PHWRWODUÕ� NXOODQÕOPÕúWÕU�� )DUNOÕ�
EX÷GD\� oHúLWOHUL� IDUNOÕ� UHRORMLN� |]HOOLNOHU� �JOXWHQLQOHU� EDNÕPÕQGDQ�� J|VWHUPLúOHUGLU��
*OXWHQLQOHU�� KDPXUXQ� \DSÕVÕQÕQ� NXYYHWOL� ROPDVÕQGDNL� HQ� |QHPOL� XQVXUODUGDQ� ELULVLGLU� 
%X� SURWHLQOHU� JOXWHQ� D÷ÕQÕQ� DQD� XQVXUODUÕGÕU� YH� KDPXUXQ� \DSÕVÕQÕQ� NXYYHWOLOL÷LQL�
DUWÕUÕUODU��*OLDGLQODU�YH�G�ú�N�PROHN�OHU�D÷ÕUOÕ÷D�VDKLS�LNLQFL�GHUHFHGHNL�JOXWHQLQOHU�LVH�
DGHWD� ELU� ³VROYHQW´� URO�� �VWOHQPLú� JLEL� J|U�Q�UOHU�� %XQXQ� VRQXFXQGD� DUDúWÕUPDFÕODU�
KDPXUXQ� UHRORMLN� |]HOOLNOHULQGHNL� GH÷LúLPLQ�� \D� G�ú�N� \R÷XQOXNWDNL� JOXWHQLQLQ�
SROLPHUL]DV\RQXQXQ�NDUÕúÕPÕQGDQ��\D�GD�YDU�RODQ�JOXWHQLQ�IDUNOÕ�WLSOHULQGHNL�RUDQODUÕQÕQ�
GH÷LúLPLQGHQ� ND\QDNODQDELOHFH÷LQL� EHOLUWPLúOHUGLU�� $\UÕFD� DUDúWÕUPDFÕODU�� KDPXU�
özellikleULQLQ� JOXWHQLQ� �� JOLDGLQ� GHQJHVLQH� YH� D\QÕ� ]DPDQGD� EX� GHQJHGHNL� \�NVHN�
PROHN�OHU� D÷ÕUOÕ÷ÕQGDNL� SURWHLQOHULQ� WLSOHUL� YH� EXQODUÕQ� RUDQODUÕQD� ED÷OÕ� ROGX÷XQX�
ELOGLUPLúOHUGLU� 

dLQ¶� GH� \DSÕODQ� ELU�oDOÕúPDGD�� �����\ÕOÕQD�NDGDU� ��� ORNDV\RQGD�\HWLúWLULOHQ� ���
oHúLW�dLQ�EX÷GD\ÕQÕQ�SURWHLQ�|]HOOLNOHUL�YH�GH÷LUPHQFLOLN�DoÕVÕQGDQ�|QHPOL�RODQ���NDOLWH�
NULWHUL�LQFHOHQPLúWLU��*HQRWLSOHU�YH�ORNDV\RQODUÕQ�|QHPOL�GHUHFHGH�HWNL�HWWL÷L�W�P�NDOLWH�
NULWHUOHUL� ROGXNoD� JHQLú� ELU� DUDOÕNWD� HOH� DOÕQPÕúWÕU�� *HQRWLS�� ORNDV\RQ�� \ÕO� YH� RQODUÕQ�
LQWHUDNVL\RQODUÕQÕQ� NDOLWH� SDUDPHWUHOHULQLQ� oR÷XQX� |QHPOL� GHUHFHGH� HWNLOHGL÷L�
EHOLUOHQPLúWLU�� 7DQHGHNL� VÕNÕOÕN� YH� ]HOHQ\� VHGLPDQWDV\RQ� GH÷HUL� JHQRWLSLQ� HWNLOHGL÷L�
|QFHOLNOL�NULWHUOHU�RODUDN�WHVSLW�HGLOPLúWLU��=KDQJ��YG�������� 
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Sedimentasyon testinin ekmek hacmini tahmin etmede güvenilir bir kriter 

ROGX÷X� YH� HNPHN� KDFPL� LOH� VHGLPDQWDV\RQ� GH÷HUL� DUDVÕnda bulunan regresyon 

GR÷UXODUÕnÕQ�H÷LPLQLQ�EX÷GD\�oHúLWOHULQH�J|UH�GH÷LúWL÷L�ELOGLULOPLúWLU��3RPHUDQ]�������� 
Gluten kalitesinin önemli bir ölçüsü olan sedLPHQWDV\RQ�GH÷HUL�SURWHLQ�RUDQÕQD 

ED÷OÕ� RODUDN� GH÷Lúmekte ve ekmek hacmi ile önemli korelasyonlar göstermektedir 

(Zeleny, 1971).  

6HGLPDQWDV\RQ�GH÷HULQLQ�GH÷Lúiminde iklim faktörünün önemi büyüktür (Komf 

ve Günzel, 1973). 

Avusturya bu÷daylarÕnda yapÕlan çalÕúPDODUGD, zeleny sedimentasyon de÷HUL�LOH�
ekmek hacmi arasÕQGD� \�NVHN� NRUHODWLI� LOLúNL� EXOXQPXúWXU (Oberforster vd. 1994; 

Gröger vd. 1997). 

Türkiye’ de yapÕODQ�ELU�DUDúWÕrmada, ekmeklik bu÷dayda zeleny sedimentasyon 

de÷eri ile ekmek hacmi ve alveogram W de÷eri arasÕQda önemli pozitif korelasyon 

de÷HUOHUL�HOGH�HGLOPLúWLU (AtlÕ, 1987). 

%DúND� ELU� DUDúWÕrma da ise, zeleny sedimentasyon de÷eri ile alveogram W, 

farinogram yo÷urma süresi, miksogram alanÕ ve maksimum konsistens arasÕnda yüksek 

pozitif korelatif iOLúNL�VDSWDQPÕúWÕr (Demir, 1994). 

Zeleny sedimentasyon testinin prensibi, un ve laktik asit çözeltisi ile hazÕrlanmÕú�
süspansiyondaki un partiküllerinin gluten kalitesine J|UH� úLúPHVL� YH� EX� SDUWLN�OOHULQ�
belirli bir zamanda çöken miktarÕnÕn ölçülmesidir. Gluten�RUDQÕ fazla ve kalitesi yüksek 

olan bu÷day unlarÕQGD��SDUWLN�OOHU�GDKD�ID]OD�úLúHFH÷inden yo÷unluklarÕ az olmakta ve 

çözelti içerisinde GLEH�GDKD�\DYDú�o|NPHNWHGLUOHU��%X�QHGHQOH kaliteli bu÷day unlarÕnÕn 

zeleny sedimentasyon de÷erleri daha yüksek çÕkmaktadÕr (Özkaya ve Kahveci, 1990; 

Köksel vd. 2000). 

$PHULND�%LUOHúLN�'HYOHWOHULQGH�\DSÕlan bir çalÕúPDGD,����\XPXúDN�NÕúOÕk bu÷day 

örne÷inde zeleny sedimentasyon ile SDS sedimentasyon de÷erleri arasÕQGD� ��94 gibi 

çok yüksek bir korelasyon de÷HUL� EXOXQPXútur (Finney ve Bains, 1999). Bu sonuca 

göre, her iki testin de \XPXúDN� HNPHNOLN� EX÷day ununda kalite tahmininde 

kullanÕlabilece÷i LIDGH�HGLOPLúWLU� 
8OX|]� �������� VHGLPHQWDV\RQ� GH÷HUOHULQL� ��� YH� �]HULQGH� LVH� oRN� L\L�� ��� - 36 

DUDVÕQGD�L\L�����-����DUDVÕ�]D\ÕI�YH���¶�LQ�DOWÕQGD�LVH�IHQD�RODUDN�GH÷HUOHQGLUPLúWLU� 
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Modifiye sedimentasyon testi, za\ÕI�DVLW�o|]HOWLVLQGHNL�XQ�SDUWLN�OOHULQLQ�EHOLUOL�
]DPDQ� LoLQGH�ROXúDQ�o|NHOWL�PLNWDUÕQÕQ�JOXWHQ�SURWHLQOHULQLQ�KLGUROL]L�VRQXFX�D]DOPDVÕ�
HVDVÕQD�GD\DQÕU��6�QH-NÕPÕO�]DUDUÕ�J|UHQ�XQODUGD�SURWHROLWLN�HQ]LP�DNWLYLWHVL�VRQXFXQGD�
JOXWHQ� SDUoDODQÕU� YH� EX� XQODUÕQ� PRGLIL\H� �EHNOHPHOL�� VHGLPHQWDV\RQ� GH÷HUL�� ]HOHQ\�
VHGLPHQWDV\RQ� GH÷HULQGHQ� G�ú�N� oÕNDU�� %HNOHPHOL� VHGLPDQWDV\RQ� YH� ]HOHQ\�
VHGLPDQWDV\RQ� GH÷HUL� DUDVÕQGDNL� IDUN� DWWÕNoD�� V�QH� NÕPÕO� ]DUDUÕQÕQ� GD� DUWWÕ÷Õ� DQODúÕOÕU 
(Köksel vd. 2000). 

(OJ�Q�YG����������VD÷ODP�EX÷GD\ODUGDQ��UHWLOHQ�XQODUGD�VHGLPHQWDV\RQ�GH÷HUOHUL�
LOH�EHNOHPHOL�VHGLPHQWDV\RQ�GH÷HUOHUL�DUDVÕQGD�|QHPOL�IDUNOÕOÕNODU�ROPDGÕ÷ÕQÕ�� V�QH�YH�
NÕPÕO� WDUOD� ]DUDUOÕODUÕ� WDUDIÕQGDQ� KDVDUD� X÷UDWÕODQ� EX÷GD\ODUÕQ�PRGLIL\H� VHGLPHQWDV\RQ�
\|QWHPLQGHNL� LNL� VDDWOLN� EHNOHWPH� V�UHVLQFH�� HWNLOHUL� DoÕ÷D� oÕNDQ� SURWHROLWLN� DNWLYLWH�
VRQXFXQGD�� RNXQDQ� o|NHOPH� GH÷HUOHULQLQ� QRUPDO� VHGLPHQWDV\RQ�\|QWHPLQH� J|UH� GDKD�
G�ú�N�oÕNWÕ÷ÕQÕ�WHVSLW�HWPLúOHrdir. 

 

Reolojik Özellikler 

+DPXUXQ�SDUPDNODU�DUDVÕQGD�WXWXODUDN�oHNLOPHVL�YH�JHUGLULOPHVL��XQXQ�HNPHNOLN�
QLWHOL÷LQL� EHOLUOHPHN� DPDFÕ\OD� NXOODQÕODQ� LON� \|QWHP� ROPXúWXU�� 'DKD� VRQUDODUÕ� KDPXU�
EHOLUOL� ELU� V�UH� EHNOHWLOGLNWHQ� VRQUD� RUWD\D� oÕNDQ� \XPXúDNOÕN�� \DSÕúNDQOÕN�� HODVWLNL\HW�
JLEL�GXUXPODUÕ�GLNNDWH�DOÕQDUDN�HNPHNOLN�QLWHOL÷L�KDNNÕQGD�K�NPH�YDUÕOPÕúWÕU��8QXQ�HQ�
X\JXQ�VX�NDOGÕUPD�RUDQÕQÕ�YH�EHOLUOL�NRQVLVWHQVWH�KDPXU�ROXúPDVÕ�LoLQ�JHUHNOL�\R÷XUPD�
V�UHVLQL�EHOLUOH\HQ�DOHWOHULQ�\DSÕPÕ� VRQXFX�KDPXUXQ� UHRORMLN�QLWHOLNOHUL�NÕ\DVODPDOÕ�YH�
REMHNWLI�RODUDN�VDSWDQDELOPLúWLU��:DVVHUPDQ�������� 

(NPHNOLN�EX÷GD\ODUÕQ�NDOLWHOHULQLQ�EHOLUOHQPHVLQGH�KHNWROLWUH�D÷ÕUOÕ÷Õ��SURWHLQ�YH�
JOXWHQ�RUDQODUÕ��VHGLPHQWDV\RQ�GH÷HUL��G�úPH�VD\ÕVÕ�JLEL�WHNQRORMLN�NULWHUOHULQ�\DQÕQGD��
EX÷GD\� unundan elde edilecek hamurun reolojik özellikleri de son derece önem 

WDúÕPDNWDGÕU��8QXQ� HNPHN� YH\D� GL÷HU� IÕUÕQ� �U�QOHULQH� LúOHQPHVLQGH� ELU� DUD� �U�Q� RODQ�
KDPXUXQ� UHRORMLN� |]HOOLNOHULQL�� XQXQ� ELOHúLPL� YH� \DSÕVÕ� EHOLUOHU�� +DPXUXQ� UHRORMLN�
|]HOOLNOHUL�IÕUÕQ��U�QOHULQLQ�NDOLWHVLQL�GR÷UXGDQ�HWNLOHGL÷LQGHQ�YH�D\QÕ�]DPDQGD�KDPXUXQ�
\DSÕVÕ�KDNNÕQGD�ELOJL�YHUPHVL�QHGHQL\OH�|QHPOLGLU��hQDO�YH�%R\DFÕR÷OX�������� 

)DULQRJUDI� DOHWL�� |Oo�P�Q� DPDFÕ� RODQ� IL]LNVHO� VLVWHPGHNL� GH÷LúLNOLNOHUL� |OoPH�
NXUDOÕQÕQ�HQ�LOHUL�ELU�|UQH÷LGir (Bloksma, 1972). 
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)DULQRJUDI� XQXQ� VX� DEVRUEVL\RQXQX� YH� XQGDQ� KD]ÕUODQDQ� EHOOL� NRQVLVWHQVWHNL�
KDPXUXQ� \R÷XUPD\D� NDUúÕ� GLUHQFLQL� |OoHU� YH� ND\GHGHU�� 8QXQ� VX� NDOGÕUPDVÕQD�� EDúWD�
JOXWHQ� RUDQÕ� ROPDN� �]HUH� SDUWLN�O� LULOL÷L� YH� ]HGHOHQPLú� QLúDVWD� PLNWDUÕ� HWNL� HGHr. 

<R÷XUPD\D�NDUúÕ�GLUHQFL�LVH��GDKD�oRN�JOXWHQ�NDOLWHVL�LOH�LOJLOLGLU��g]ND\D�������� 
)DULQRJUDILN� |Oo�POHU�� XQXQ�EHOLUOL� NÕYDPGD�KDPXU� ROXúWXUPDVÕ� LoLQ�JHUHNOL� VX�

PLNWDUÕQÕQ� �VX� DEVRUEVL\RQ� RUDQÕ�� YH� \R÷XUPD� VÕUDVÕQGD� KDPXUXQ� \R÷XUXFX\D� NDUúÕ�
J|VWHUGL÷L� GLUHQFLQ� �JHOLúPH� YH� VWDELOLWH� V�UHOHUL�� \R÷XUPD� WROHUDQV� VD\ÕVÕ�� \XPXúDPD�
GHUHFHVL� GH÷HUOHUL�� JUDILN� KDOLQGH� EHOLUOHQPHVL� LúOHPOHULQGHQ� ROXúXU� �3\OHU�� ������
Özkaya ve Kahveci, 1990). 

:HLSHUW� �������� \R÷XUPD� VÕUDVÕQGD� KDPXUXQ� \R÷XUPD� GLUHQFLQH� ED÷OÕ� RODUDN 

]D\ÕI� YH� NXYYHWOL� XQODUÕQ� NRQVLVWHQVOHULQL� EHOLUOHPLúWLU�� )DULQRJUDIWD� NXYYHWOL�� \DQL�
HNPHN�\DSÕPÕQD�X\JXQ�ELU�XQGDQ�HOGH�HGLOHQ�KDPXU��\R÷XUPDQÕQ�EDúODQJÕFÕQGD�DUWDQ�
ELU�NRQVLVWHQVOH�PDNVLPXPD�XODúPÕú��VRQUD�DúDPDOÕ�RODUDN�G�ú�ú�J|VWHUPLúWLU��=D\ÕI�YH�
düú�N� NDOLWHOL� SURWHLQ� LoHUHQ� XQXQ� LVH�� HNPHN� \DSÕPÕQD� X\JXQ� ROPDGÕ÷ÕQÕ� YH� G�ú�N�
KDFLPOL�HNPHNOHU�HOGH�HGLOGL÷LQL�EHOLUWPLúWLU�� 

.RoDN� YH� $\GÕQ� �������� %'0(-���� HNPHNOLN� EX÷GD\� oHúLGLQGH� \DSWÕ÷Õ� ELU�
DUDúWÕUPDGD� KHNWROLWUH� GH÷HULQL� ����� – 80,6 kg/hl, 1000 tanH� D÷ÕUOÕ÷ÕQÕ� ��� – 43,6 g, 

SURWHLQ� RUDQÕQÕ�������–� ������ VHGLPHQWDV\RQ�GH÷HULQL� �����– 32,0 ml, su absorbsiyon 

RUDQÕQÕ��������–�������JHOLúPH�V�UHVLQL��*0�������–������GN��\XPXúDPD�GHUHFHVLQL����– 

����%8�RODUDN�EHOLUOHPLúOHUGLU� 
Kuvvetli unlar daima suyu yaYDú�DOPDNWD��JHOLúPH�QRNWDVÕQD�GDKD�X]XQ�V�UHGH�

XODúPDNWD�YH�ER]XOPDODUÕ�LoLQ�GDKD�X]XQ�V�UH�JHUHNPHNWHGLU��=D\ÕI�XQODU�LVH�VX\X�GDKD�
\DYDú� DOPDNWD�� NÕVD� V�UHGH� HQ� \�NVHN� JHOLúPH� QRNWDVÕQD� XODúPDNWD� YH� WROHUDQVODUÕ� D]�
ROGX÷XQGDQ�oDEXN�ER]XOPDNWDGÕUODU��3UDtt, 1970). 

(NPHNOLN� EX÷GD\ODUÕQ� IDULQRJUDI� DQDOL]LQGH�� NXUYH� EDQW� NDOÕQOÕ÷ÕQÕQ� ID]OD��
JHOLúPH�ve stabilite sürelerinin �X]XQ��\XPXúDPD�GH÷HULQLQ�G�ú�N�ROPDVÕ�LVWHQLU (Ünal, 

2002). 

hQDO� YG�� �������� HNPHNOLN� XQODU� �]HULQGH� \DSWÕNODUÕ� ELU� DUDúWÕUPDGD�� \Dú� |]�
RUDQÕQÕ� �� ������ VHGLPHQWDV\RQ� GH÷HULQL� ����� PO� YH� G�úPH� VD\ÕVÕQÕ� ���� V� RODUDN�
EXOPXúODUGÕU�� )DULQRJUDIWD� VX� DEVRUEVL\RQ� RUDQÕQÕ� �� ������ JHOLúPH� V�UHVLQL� ���� GN��
VWDELOLWH\L� ���� GN�� \XPXúDPD� GHUHFHVLQL� ���� %8�� HNVWHQVRJUDIWD� PDNVLPXP� X]DPD�
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direncini (Rm) 25��%8��X]DPD�\HWHQH÷LQL��(������PP�YH�HQHUML�GH÷HULQL��$�������FP2 

RODUDN�EHOLUOHPLúOHUGLU� 
Genelde ekmeklik kalitesi iyi bir unun farinogram özelliklerinden geliúPH� YH�

stabilite süresinin uzun, yXPXúDPD� GHUHFHVLQLQ� G�ú�N� ROPDVÕ� LVWHQLU�� )DULQRJUDP�
özelliklHUL��]HULQH�|]HOOLNOH� oHúLW� HWNLVLQLQ�E�\�N�ROGX÷X�ELOGLULOPHNWHGLU� �.hattak vd. 

1974). 

8Q� NDOLWHVLQL� EHOLUOHPHGH� \D\JÕQ� ELoLPGH� NXOODQÕODQ� fDULQRJUDI� FLKD]Õ�� XQXQ�
EHOLUOL�NÕYDPGD�KDPXU�ROXúWXUDELOPHVL� LoLQ�JHUHNOL�VX�PLNWDUÕQÕQ�YH�\R÷XUPD�VÕUDVÕQGD�
hamuruQ� \R÷XUXFX\D� J|VWHUGL÷L� GLUHQFLQ� JUDILN� KDOLQGH� WHVSLWLQGH� NXOODQÕOÕU�� (NPHN�
\DSÕPÕQGD� NXOODQÕODFDN� ELU� XQXQ� IDULQRJUDI� FLKD]Õ� LOH� EHOLUOHQHQ� JHOLúPH� YH� VWDELOLWH�
V�UHOHULQLQ� X]XQ�� \R÷XUPD� WROHUDQV� VD\ÕVÕ� YH� \XPXúDPD� GHUHFHVL� GH÷HUOHULQLQ� G�úük 

ROPDVÕ�LVWHnir (Uluöz, 1965; Pomeranz, 1987).  

)DULQRJUDI�� KDPXUXQ� \R÷XUPD� |]HOOLNOHULQLQ� EHOLUOHQPHVLQGH� \DUDUODQÕODQ� YH�
XQXQ�HNPHNOLN�|]HOOLNOHUL�KDNNÕQGD�ELOJL�YHUHQ��D\UÕFD�X]XQ�ELU�]DPDQ�JHUHNWLUPHVLQH�
UD÷PHQ�\�NVHN� WRQDMOÕ� EX÷GD\� DOÕPODUÕQGD�NXOODQÕODQ� ELU� FLKD]GÕU��%X� WHVW� LOH� XQXQ� VX�
absorbVL\RQX� YH� KDPXUXQ� \R÷XUPD� VÕUDVÕQGDNL� UHRORMLN� |]HOOLNOHUL� �JHOLúPH� V�UHVL��
VWDELOLWH��\R÷XUPD�WROHUDQV�VD\ÕVÕ��\XPXúDPD�GHUHFHVL�YH�YDORULPHWUH�GH÷HUL��|Oo�OHUHN�
JOXWHQ� SURWHLQOHULQLQ� KDPXU� ROXúWXUPD� |]HOOLNOHUL� KDNNÕQGD� ELlgi edinilir. Bir unun 

farinogram özellikleri gluten proteinlerinin oran ve kalitesi ile ilgilidir. Ekmek üretimi 

DPDFÕ\OD� NXOODQÕODFDN�XQODUÕQ� VX� DEVRUbVL\RQX�\�NVHN�ROPDOÕ�� \R÷XUPD� V�UHVL� LVH�oRN�
X]XQ�ROPDPDOÕGÕU��<R÷XUPD�V�UHVLQLQ�oRN�X]XQ�ROXúX�HQHUML�YH�]DPDQ�ND\EÕ�DoÕVÕQGDQ�
WLFDUL� IÕUÕQODUGD� LVWHQPH\HQ�ELU�|]HOOLNWLU��$QFDN�\R÷XUPD�V�UHVL�oRN�NÕVD�RODQ�XQODUÕQ�
HNPHNOLN�NDOLWHVL� GH� JHQHOOLNOH� G�ú�NW�U� Su absorbsiyonunda unun QHP�RUDQÕ�önemli 

URO� R\QDU�� $\UÕFD� JOXWHQ� oran ve kalitesi de su absorbsiyonunu etkiler. Uygun 

konsistensde ki hamur viskoelastik özelliklere sahip olup el ve makinede kolayca 

LúOHQHELOPHNWH�YH�L\L�NDOLWHGH�HNPHN��UHWLPLQL�VD÷ODPDNWDGÕU (Köksel vd. 2000). 

*HQHOOLNOH�HNPHNOLN�NDOLWHVL�L\L�ELU�XQXQ�IDULQRJUDP�|]HOOLNOHULQGHQ��JHOLúPH ve 

VWDELOLWH� V�UHVLQLQ� X]XQ�� \XPXúDPD� GHUHFHVLQLQ� G�ú�N� ROPDVÕ� LVWHQLU�� )DULQRJUDP�
|]HOOLNOHUL��]HULQH�oHúLW�HWNLVLQLQ�ID]OD�ROGX÷X�ELOGLULOPHNWHGLU��.KDWWDN�YG�������� 

<XPXúDPD� GHUHFHVL� D]� RODQ� XQODUÕQ� WHNQRORMLN� GH÷HUL� YH� HNPHNOLN� NDOLWHVL�
yüksektir. YuPXúDPD� GHUHFHVLQLQ� ID]ODOÕ÷Õ� LVH�� KDPXUXQ� LúOHPH\H� X\JXQ� ROPDGÕ÷ÕQÕ��
IHUPDQWDV\RQ�WROHUDQVÕQÕQ�G�ú�NO�÷�Q��J|VWHUPHNWHGLU��(OJ�Q�������� 
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+DPXUXQ� LúOHQPH\H� NDUúÕ� WROHUDQVÕQÕ� EHOLUOHPHN� DPDFÕ\OD� \D\JÕQ� RODUDN�
NXOODQÕODQ� ELU� EDúND� FLKD]GD� eNVWHQVRJUDIWÕU�� %X� FLKD]OD� EHOLUOHQHQ� HQHUML� GH÷HULQLQ�
G�ú�N� ROPDVÕ�� KDPXUXQ� IHUPDQWDV\RQD� WROHUDQVÕQÕQ� D]� ROGX÷XQXQ� LIDGHVLGLU�� %LU�
KDPXUXQ� X]DPD� GLUHQFLQLQ�� X]DPD� \HWHQH÷LQH� RUDQÕ� QH� GHQOL� E�\�N� ROXUVD��
IHUPDQWDV\RQ�WROHUDQVÕ�YH�LúOHPH\H�X\JXQOX÷X�R�GHQOL�ID]ODGÕU��8OX|]��1965; Özkaya ve 

Özkaya, 1990). 

([WHQVRJUDI� FLKD]Õ� KDPXUXQ� X]DPD\D� NDUúÕ� PXNDYHPHWL� YH� X]DPD� \HWHQH÷LQL�
|]HO� JUDILN� ND÷ÕGÕ� �]HULQGH� H[WHQVRJUDP� RODUDN� oL]HU� YH� EX� H[WHQVRJUDP� LQFHOHQHUHN�
KDPXUXQ�X]DPD�\HWHQH÷L��X]DPD\D�NDUúÕ�GLUHQFL�YH�KDPXU�HQHUMLVL�WHVSLW�HGLOLU��$\UÕFD�
hamurda proteolitik aktivite ve oksidan maddelerin etkileri gözlenir. Hamurun 

IHUPDQWDV\RQ�WROHUDQVÕ�KDNNÕQGD�ILNLU�YHULU��(UWXJD\�YG�������� 
(NVWHQVRJUDI� GH÷HUOHUL�� IDULQRJUDI� FLKD]ÕQÕQ� \R÷XUXFXVXQGD�� ���� NÕYDP�

GHUHFHVLQGH� KD]ÕUODQDQ� YH� ��� �&¶� \H� D\DUOÕ� VDELW� VÕFDNOÕNWDNL� GRODSODUGD� GLQOHQGLULOHQ�
KDPXUODUÕQ� ����� ���� YH� ����� GDNLNDODUGD� oL]LOHQ� JUDILNOHULQLQ� GH÷HUOHQGLULOPHVL\OH��
X]DPD\D� NDUúÕ� J|VWHUGL÷L� GLUHQFLQ� YH� X]DPD� \HWHQH÷LQLQ� |Oo�OPHVL� HVDVÕQD� GD\DQÕU�
(Pyler, 1988). 

Ekmeklik kalitesi iyi olan unlar, ekstensograf ve farinografta yüksek direnç ve 

\�NVHN�HODVWLNL\HW�J|VWHULUOHU��%X�W�U�XQODU��NXUYHOHUGH�ROXúWXUGXNODUÕ�JHQLú�ELU�DODQOD�\D�
GD�NRSPD�LoLQ�JHUHNOL�LúLQ�PLNWDUÕ\OD�NDUDNWHUL]H�HGLOLUOHU��3\OHU�������� 

Pomeranz (1987), ekstensogUDPGD� HOGH�HGLOHQ�HQHUML�GH÷HULQLQ�JOXWHQLQ� X]DPD�
\HWHQH÷L� YH� X]DPD\D� NDUúÕ� J|VWHUGL÷L� GLUHQoOH� LOJLOL� ROGX÷XQX�� X]DPD� \HWHQH÷LQLQ�
KDPXUXQ�NROD\OÕNOD�DoÕOPDVÕ�YH�úHNLO�YHULOPHVLQL��X]DPD\D�NDUúÕ�GLUHQFLQ� LVH�KDPXUXQ�
JD]�WXWPD�NDSDVLWHVLQL�EHOLUOHGL÷LQL�LIDGH�HWPLúWLU� 

(NPHNOLN�EX÷GD\ODUÕQ�KDPXU�QLWHOLNOHUL��EX÷GD\�oHúLGLQLQ�JHQHWLN�SRWDQVL\HOL�YH�
HULúLOHQ� SURWHLQ� G�]H\LQH� J|UH� EHOLUOHQPHNWHGLU�� ø\L� YH\D� oRN� L\L�ELU� HNPHNOLN� EX÷GD\�
oHúLGL�³QRUPDO´��³\XPXúDN´�YH\D�³ELUD]�VHUW�VHUW´�JLEL�KDPXU�QLWHOLNOHUL�J|VWermekte ve 

HNVWHQVRJUDP� NXUYHOHUL� \�NVHN�� JHQLú� YH� E�\�N� ELU� \�]H\L� oHYUHOHPHNWHGLU�� %XQD�
NDUúÕOÕN�]D\ÕI�NDOLWHGH�ELU�HNPHNOLN�EX÷GD\�oHúLGL��\D�³VÕNÕ´�\DQL�D]�X]D\DELOHQ�KDPXU�
YH\D� ³\XPXúDN�JHYúHN´� \DQL� oRN� JHQOHúHELOHQ�� \XPXúDN� YH� \DSÕúNDQ� \�]H\OL� KDPXU�
özelliklerine sahiptir. Hamurun uzayabilirlik niteliklerinin belirlenmesinde, 

HNVWHQVRJUDP� H÷ULVLQLQ� GH÷HUOHULQH� YH� |]HOOLNOH� RUDQ� VD\ÕVÕQD� �GLUHQo�X]D\DELOLUOLN��
EDúYXUXOPDNWDGÕU�� %XQD� NDUúÕOÕN� oRN� JHQLú� HNVWHQVRJUDPODU�� \DQL� D]� \�NVHNOLN� �D]�
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hamur direncL���IDNDW�oRN�ID]OD�WDEDQ�X]XQOX÷X��ID]OD�X]D\DELOLUOLN���\XPXúDN�YH�DUD�VÕUD�
JHYúHN�\DSÕúNDQ�EX÷GD\�oHúLWOHUL�LoLQ�ELU�LúDUHWWLU��6H]JLQ�YH�%U�PPHU�������� 

+DPXUXQ�JD]�WXWPD�\HWHQH÷L��\DSÕVÕQGDQ�ND\QDNODQDQ�|QHPOL�ELU�|]HOOL÷LGLU�YH�
hamurun reolojik özellLNOHUL\OH� LOJLOLGLU�� +DPXU�� JD]� oÕNÕúÕ� YH� D÷ÕUOÕN� HWNLVL\OH�
\D\ÕOPD\DFDN�NDGDU�VHUW��EDVÕQo�HWNLVL\OH�E�\�N�GHIRUPDV\RQODUD�\HWHULQFH�X\DELOHFHN�
NDGDU� \XPXúDN�NÕYDPGD�ROXUVD�� \�NVHN� ELU� X]DPD� \HWHQH÷L� J|VWHUHELOLU��Ekstensograf 

veya alveografta, ekmeklik kalitesi iyi unlar yüksek direnç ve yüksek elastikiyet ile 

NDUDNWHUL]H� HGLOLUOHU�� (ODVWLNL\HWLQ� |QHPL� ELOLQPHNWHGLU�� (NPHN� \DSÕP� LúOHPL� LOH� LOJLOL�
J|U�úOHUGH�\�NVHN�GLUHQFLQ�LVWHQPHVLQLQ�QHGHQL�KDOD�DoÕN�GH÷LOGLU��(NPHNOLN�NDOLWHVL�L\L�
XQODUÕQ� \�NVHN� GLUHQo� YH� HODVWLNL\HW� J|VWHUPHOHULQGHQ� GROD\Õ�� EX� XQODU� NXUYHOHUGH�
ROXúWXUGXNODUÕ� JHQLú� ELU� DODQOD� \D� GD� NRSPD� LoLQ� JHUHNOL� LúLQ� PLNWDUÕ\OD� NDUDNWHUL]H�
HGLOLUOHU�� %X� |]HOOLNOHU�� XQXQ� QLWHOHQGLULOPHVLQGH� VRQ� GHUHFH� \DUDUOÕ� ROGX÷XQGDQ�
ekstensograf tercih edilir (Bloksma, 1972). 

%R\DFÕR÷OX� ������� YH� g]HU� �������� GLUHQo� YH� DODQ� |Oo�POHULQLQ� KDPXU�
NXYYHWLQLQ� J|VWHUJHVL�� GLUHQFLQ� X]D\DELOLUOL÷H� RUDQÕQÕQ� �YH\D� H÷ULQLQ� JHQHO� úHNOL�� LVH�
KDPXUXQ�YLVNRHODVWLN�GHQJHVLQLQ�J|VWHUJHVL�RODUDN�GH÷HUOHQGLULOGL÷LQL�ELOGLUPLúOHUGLU� 

<XPXúDN� EX÷GD\� XQODUÕQÕQ� HNVWHQVRJUDP� DODQÕ� N�o�N�� VHUW� EX÷GD\� XQODUÕQÕQ�
HNVWHQVRJUDP�DODQÕ�LVH�E�\�N�ROPDNWDGÕU��6DORYDDUD�������� 

(NVWHQVRJUDP� GH÷HUOHULQGHQ�� X]DPD\D� NDUúÕ�PXNDYHPHWL� �5P�� YH� NXUYH� DODQÕ�
�$�� E�\�N�� X]DPD� NDELOL\HWL� �(�� D]� RODQ� KDPXUODUÕQ ekmeklik niteliklerinin daha iyi 

ROGX÷X�ELOGLULOPHNWHGLU��(UFDQ�YG�������� 
+DPXUXQ� X]DPD\D� NDUúÕ� J|VWHUGL÷L� GLUHQo� YH� X]DPD� NDELOL\HWL� XQXQ� HNPHNOLN�

|]HOOLNOHULQL� EHOLUOH\HQ� |QHPOL� SDUDPHWUHOHUGLU�� +DPXUXQ� IHUPDQWDV\RQ� VÕUDVÕQGD�
üretilen karbondioksit gazÕQÕ�WXWDELOPHVL, X]DPD�NDELOL\HWL�YH�X]DPD\D�NDUúÕ�J|VWHUGL÷L�
GLUHQo� LOH� LOJLOLGLU�� +DPXUXQ� X]DPD� NDELOL\HWL� L\L� YH� X]DPD\D� NDUúÕ� GLUHQFL� \�NVHN�
oldu÷XQGD�HNPH÷LQ�KDFPL�DUWPDNWDGÕU (Köksel, 2000). 

Hamur enerjisi ne kadar büyük olursa, hamurun gaz tutma kapasitesi ve 

IHUPDQWDV\RQ� WROHUDQVÕ� GD� JHQHOGH� R� NDGDU� ID]OD� ROPDNWD�� EX� JLEL� KDPXUODUÕQ� GDKD�
hacimli ekmek vermesi beklenmektedir (Elgün ve Ertugay, 1992).   

.RQRSND�YG�� ������� WDUDIÕQGDQ�\DSÕODQ�ELU�oDOÕúPDGD�����DGHW�3RORQ\D�EX÷GD\�
XQX� NXOODQÕODUDN� XQODUGDNL� SURWHLQ� RUDQÕ�� ]HOHQ\� WHVWL�� G�úPH� VD\ÕVÕ�� DPLORJUDI�
YLVNR]LWHVL�� IDULQRJUDI� VX� DEVRUEVL\RQ� RUDQÕ�� HNPHN� KDFPL� YH� KDPXUXQ� UHRORMLN�
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|]HOOLNOHUL�DUDVÕQGDNL�NRUHODV\RQ�HWNLOHUL�DUDúWÕUÕOPÕúWÕU��%X÷GD\�KDFPLQGHNL�GH÷LúLPOHU�
ve un-su absorbsiyonu önemli derHFHGH� SDUDPHWUHOHU� RODUDN� WHVSLW� HGLOPLúWLU�� %X÷GD\�
NDOLWHVL� YH� DOYHRJUDILN� SDUDPHWUHOHUH� ED÷OÕ� RODUDN� RQODUÕQ� |QHPOLOLN� GHUHFHVL� YH�
NRUHODV\RQODUÕQD� J|UH� KDPXUXQ� SDUDPHWUHOHUL� EHOLUOHQPLúWLU�� +DPXU� SDUDPHWUHOHUL�
\XPXúDN� EX÷GD\ODUÕQ� VDGHFH� VX� DEVRUEVL\RQX� ile birlikte belirgin derecede önemli 

ROPXúWXU�� +DPXUGD� \DSÕODQ� UHRORMLN� WHVWOHU� VRQXFXQGD� ]HOHQ\� VHGLPHQWDV\RQ� WHVWL�
GH÷HUOHUL�� SURWHLQ� RUDQÕQGDQ� GDKD� E�\�N� YH� JHQLú� ELU� DUDOÕNWD� EXOXQPXúWXU��8Q� NDOLWH�
parametrelerinin bir fonksiyonu olarak ekmek hacmi ve unun reolojik özellikleri, 

VSHVLILN� NDOLWH� VÕQÕIODUÕ� LoHULVLQGH� EX÷GD\� YDU\HWHOHULQLQ� JUXSODQGÕUÕOPDVÕQGD� HQ� L\L�
\|QWHP�ROGX÷X�EHOLUOHQPLúWLU� 
 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 17 

3. MATERYAL VE YÖNTEM 

3.1. Materyal 

Materyal olarak 7�UN�*ÕGD�.RGHNVL�%X÷GD\�8QX�7HEOL÷LQGH�Eelirtilen ve Trakya 

Bölgesinde faaliyet gösteren� ��� D\UÕ un fabrikaVÕndan elde edilen toplam 100 adet 

ekmeklik� EX÷GD\� XQX� NXOODQÕOPÕúWÕU�� 8Q� |UQHNOHUL�� GH÷LúLN� ]DPDQODUGD� IDUNOÕ� oHúLW� YH�
NDOLWHGHNL�EX÷GD\ODUÕQ�SDoDO�\DSÕODUDN�|÷�W�OPHVL\OH�HOGH�HGLOHQ�XQODUGÕU� 
3.2. Yöntem 

3.2.1. Kimyasal ve Fizikokimyasal Analiz Yöntemleri 

3.2.1.1. Nem Tayini 

1HP�RUDQÕ� WD\LQL�� ,QWHUQDWLRQDO�$VVRFLDWLRQ� IRU�&HUHDO�&KHPLVWU\¶�GH�EHOLUWLOHQ�
\|QWHPH�J|UH�\DSÕOPÕú�YH�VRQXoODU���RODUDN�ND\GHGLOPLúWLU�(ICC – 110/1, 1976). 

 

3.2.1.2. Kül Tayini 

�¶� HU� J� QXPXQH� ���� PJ� KDVVDVL\HWOH� WDUWÕOPÕúWÕU�� .�O� NDSODUÕQD� NRQXODQ�
numuneler üzerine 1 - 2 damla alkol ilave edilerek 9��� �&� VÕFDNOÕNWDNL� N�O� IÕUÕQÕQGD 
VL\DK�OHNH�NDOPD\DQD�NDGDU��\DNODúÕN���VDDW��\DNÕOPÕú�YH�VRQXoODU�NXUX�PDGGHGH���N�O�
oUDQÕ�RODUDN�KHVDSODQPÕúWÕU��,&&�– 104, 1960). 

 

3.2.1.3. Protein Tayini 

 3URWHLQ� RUDQÕ� WD\LQL�� .MHOGDWKHUP� SURWHLQ� FLKD]Õ� NXOODQÕODUDN� \DSÕOPÕúWÕU�� �� J�
|UQHN�\DNPD�W�S��LoHULVLQH�������J�KDVVDVL\HWOH�WDUWÕOPÕú���]HULQH���WDEOHW�NDWDOL]|U������
g K2SO4, 0,035� J� 6H�� YH� ��� FF� GHULúLN� V�OILULN� DVLW� LODYH� HGLOHUHN� \DNPD� FLKD]ÕQD�
\HUOHúWLULOPLúWLU��gUQHN� \DNÕODUDN� �]HULQH� ��� FF� VDI� VX� NRQXOPXúWXU�� 6RQUD��� ��¶� O�N�
1D2+¶�WHQ����FF�W�S�Q��]HULQH�LODYH�HGLOPLúWLU��'L÷HU�WDUDIWDQ����FF�����¶�OLN��ERULN�DVLW�
erlanmayer ioHULVLQH�NRQXS�����FF�GHVWLODW�WRSODQPÕúWÕU��7RSODQDQ�GHVWLODW�����1�+&,�LOH�
WLWUH� HGLOPLú� YH� VDUIL\DW� PLNWDUÕ� DúD÷ÕGDNL� IRUP�OH� \HUOHúWLULOHUHN� kurumadde de % 

3URWHLQ�RODUDN�KHVDSODQPÕúWÕU��g]ND\D�YH�g]ND\D�������� 
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   (Sarfiyat – Kör) x Normalite x 0,014 x Faktör x 100 x F 

% Protein =   FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF 

      gUQHN�0LNWDUÕ 
 

)���gUQH÷H�g]J��)DNW|U��1������� 
 

3.2.1.4. <Dú�*OXWHQ��g]��YH�*OXWHQ�øQGHNV�Tayini 

 10 g�|UQHN�WDUWÕOarak gOXWRPDWLN�FLKD]Õ�LOH�\DSÕOPÕúWÕU�����¶�OLN�WDPSRQOX�o|]elti 

NXOODQÕODUDN�D\DUODQDQ�V�UH�NDGDU�\ÕNDPD�YH�\R÷XUPD�LúOHPL�\DSÕOPÕúWÕU��Süre sonunda 

gluten RUDQÕ�% olarak EXOXQPXúWXU (ICC – 106/2, 1984). 

 

Gluten Indeks Tayini 

 <ÕNDPD� NDEÕQGDQ� DOÕQDQ� JOXWHQ� VDQWULI�M� HOH÷LQH� \HUOHúWLULOPLúWLU�� 1 dk süreli 

6.000 rpm’ lik santrifüjde santrifüjlenerek�LúOHP�VRQXQGD�gluten indeks RUDQÕ���RODUDN�
EHOLUOHQPLúWLU� 
 

3.2.1.5. Zeleny Sedimentasyon Tayini 

 Sedimentasyon tüplerine 3,2 g örQHN� WDUWÕODUDN� �]HUOHULQH� ��� PO brom fenol 

o|]HOWLVL� LODYH�HGLOPLúWLU��6HGLPentasyon tüpünüQ�D÷]Õ�NDSDWÕODUDN�����NH]�\DNODúÕN����
cm’ lik mesafede) 5 sn içerisinde elle çalkalanarak, çalkalama�DOHWLQH�\HUOHúWLULOPLúWLU����
dk�V�UH\OH�oDONDODQGÕNWDQ�sonra W�SOHU�DOHWWHQ�DOÕQPÕú�YH��]HUOHULQH�ODNWLN�DVLW�o|]HOWLVL�
LODYH� HGLOPLúWLU�� 7HNUDU� �� GN� oDONalanPÕú� YH� W�SOHU� DOHWWHQ� DOÕQÕS� G�]� ELU� ]HPLQGe 

o|N�QW�� ROXúPDVÕ� LoLQ� �� GN� EHNOHWLOPLú� YH� W�SOHUGHNL� o|N�QW�� VHYL\HOHUL� RNXQDUDN�
GH÷HUOHU�PO�VHGLPeQWDV\RQ�GH÷HUL�RODUDN�ND\GHGLOPLúWLU��,&&�– 116, 1972). 

 

3.2.1.6. Modifiye (Beklemeli) Sedimentasyon Tayini  

Örnekten % 14 nem� HVDVÕQD� J|UH� ����J� XQ� WDUWÕODUDN� VHGLPDQWDV\RQ� VLOLQGLULQH�
NRQPXú�� �]HULQH� ��� PO� EURPIHQRO� PDYLVL� o|]HOWLVL� LODYH� HGLOLS� VLOLQGLULQ� D÷]Õ�
NDSDWÕOPÕúWÕU�� �� VQ� LoHULVLQGH� ��� NH]� ���� FP¶� OLN� PHVDIH� LoLQGH�� HOOH� VDOODQDUDN��
çalkalama aletinde���GN�oDONDODQPÕúWÕU������&¶�GH���VDDW� LQN�EDV\RQD�EÕUDNÕOPÕú�� V�UH�
sonunda 25 ml sedimentasyon test çözeltisi (Laktik asit) ilave edilerek, 5 dk daha 
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oDONDODPD� DOHWLQGH� oDONDODQPÕúWÕU�� øúOHP� VRQXQGD� VLOLQGLU� DOHWWHQ� DOÕQÕS� G�]� ELU� ]HPLQ�
�]HULQH�NRQPXú�YH�WDP���GN�VRQXQGD�o|N�QW��KDFPL�RNXQPXúWXU��%X�GH÷HU�PO�RODUDN�
PRGLIL\H�VHGLPHQWDV\RQ�GH÷HUL�RODUDN�ND\GHGLOPLúWLU��.|NVHO�YG�������� 

 

3.2.2. Reolojik Analiz Yöntemleri 

3.2.2.1. Farinograf Özelliklerinin Belirlenmesi 

 Farinograf unun su absorbsiyonu ve bu uQGDQ� KD]ÕUODQDQ� EHOOL� NRQVLVWHQVWHNL�
KDPXUXQ�\R÷XUPD\D�NDUúÕ�GLUHQFLQL�|OoHU�YH�ND\GHGHU� 
 Undan % 14,00 QHP�LoHUL÷LQH�J|UH�����J�XQ�WDUWÕOÕS�\R÷XUPD�NDEÕQD�NRQPXúWXU��
Büret 30 ºC’ dekL� VX� LOH�GROGXUXOPXú�YH un 1 dk V�UH\OH�KÕ]OÕ�GHYLUGH�NDUÕúWÕUÕOPÕúWÕU��
<D]ÕFÕQÕQ�XFX�����oL]JLVL�KL]DVÕQD�JHOLQFH�E�UHWWHQ�VX�YHULOPH\H�EDúODQPÕúWÕU��Kurve 500 

NRQVLVWHQV� oL]JLVLQL� RUWDOD\ÕQFD\D� NDGDU� E�UHWWHQ� VX� YHULOPH\H� GHYDP� HGLOPLú� YH�
KDUFDQDQ� VX� PLNWDUÕ� VDSWDQPÕúWÕU�� .XUYH� ���� NRQVLVWHQV� oL]JLVLQGHQ� G�úPH\H�
EDúODGÕ÷ÕQGD alet durdurulPXúWXU��øNLQFL�NH]�D\QÕ�PLNWDU�XQ�WDUWÕODUDN�VX�PLNWDUÕ����VQ�
LoHULVLQGH�YHULOPLú�YH�HVDV�NXUYH�oL]LOPLúWLU��.XUYHQLQ�WHSH�QRNWDVÕQGDQ�LWLEDUHQ����GN�
VRQUDVÕQD�NDGDU�oL]PH\H�GHYDP�HGLOPLúWLU��)DULQRJUDI�JUDILNOHULQLQ�GH÷HUOHQGLULOPHVL�LVH�
DúD÷ÕGDNL�DoÕNODPDODUD�J|UH�\DSÕOPÕúWÕU� 
)DULQRJUDPÕQ�'H÷HUOHQGLULOPHVL 
*HOLúPH� �\R÷XUPD�� 6�UHVL� �*0� ��'RXJK� 'HYHORSPHQW� 7LPH� �� .XUYH� EDúODQJÕFÕQGDQ�
NXUYHQLQ�����oL]JLVLQL�RUWDODGÕ÷Õ�YH�PDNVLPXP�\�NVHNOL÷L�DOGÕ÷Õ�QRNWD\D�NDGDU�JHoHQ�
süredir. Dakika olarak ifDGH� HGLOLU�� 3URWHLQ� PLNWDU� YH� NDOLWHVL� \�NVHN� RODQ� XQODUÕQ�
JHOLúPH�V�UHOHUL�\�NVHN�oÕNDU� 
Stabilite (Stability) ��<R÷XUPD�VÕUDVÕQGD�XQXQ�NDOLWHVLQH�ED÷OÕ�RODUDN�KDPXUXQ�SDOHWOHUH�
J|VWHUGL÷L�GLUHQo�ELU�V�UH�GH÷LúPHGHQ�NDOÕU��<DQL�NXUYH�ELU�V�UH�����NRQVLVWHns çizgisi 

�]HULQGH� oL]LOLU�� .XUYHQLQ� ���� NRQVLVWHQV� oL]JLVLQH� XODúWÕ÷Õ� QRNWD� LOH� ���� NRQVLVWHQV�
oL]JLVLQGHQ�D\UÕOGÕ÷Õ�QRNWD�DUDVÕQGDNL�V�UH�VWDELOLWH�GH÷HULGLU��'DNLND�RODUDN�LIDGH�HGLOLU� 
<R÷XUPD� 7ROHUDQV� ,QGHNVL� �07,� �� 0L[LQJ� 7ROHUDQFH� ,QGH[� : Kurvenin tepe 

QRNWDVÕQGDNL�NRQVLVWHQVLQ���GN� VRQUD�G�úW�÷��NRQVLVWHQVH�RODQ�X]DNOÕ÷ÕGÕU��%8�RODUDN�
ifade edilir. 

<XPXúDPD� 'HUHFHVL� �6RIWHQLQJ� 'HJUHH� : Kurvenin tepH� QRNWDVÕQGDQ� LWLEDUHQ� ��� GN 

VRQUD�� NXUYHQLQ� RUWDVÕQÕQ� ���� NRQVLVWHQV� oL]JLVLQH� RODQ� X]DNOÕ÷ÕGÕU�� %8 (Brabender 

8QÕW��RODUDN�LIDGe edilir  
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9DORULPHWUH�'H÷HUL� ��.XUYHQLQ�|]HO�ELU� úDEORQ� LOH�GH÷HUOHQGLULOPHVL�VRQXFXQGD�RUWD\D�
oÕNDQ� ELU� GH÷HUGLU�� )DULQRJUDP� |]HOOLNOHUL� KDNNÕQGD� JHQHO� ELU� ILNLU� YHULU� �,&&� – 115, 

1972).   

 

3.2.2.2. Ekstensograf Özelliklerinin Belirlenmesi 

 $OHWLQ� YH� VX\XQ� VÕFDNOÕ÷Õ� NRQWURO� HGLOGLNWHQ� VRQUD� büret 30ºC’ deki su ile 

GROGXUXODUDN�EHKHUH���J� WX]� WDUWÕOPÕú�YH��]HULQH�E�UHWWHQ�����PO�VX�NRQDUDN� �XQXQ�VX�
DEVRUEVL\RQX�����¶�GHQ�D]�LVH�GDKD�D]�VX�NRQXOPDOÕGÕU��WX]�o|]�QG�U�OP�úW�U��8QGDn 

% 14,00 QHP�LoHUL÷LQH�J|UH�����J�XQ�WDUWÕODUDN�IDULQRJUDIÕQ�\R÷XUPD�NDEÕQD�NRQPXú�ve 

un 1 dk KÕ]OÕ� GHYLUGH� NDUÕúWÕUÕOÕS� WX]� o|]HOWLVL� LODYH� HGLOPLúWLU�� 6X� LODYHVLQGHQ� LWLEDUHQ�
toplam 5 dk içerisinde kurvenin 500 konVLVWHQV� oL]JLVLQL� RUWDODPDVÕ� VD÷ODQPÕú�ve bu 

QRNWDGD�\R÷XUPD�NHVLOPLúWLU��THNUDU�D\QÕ�PLNWDU�XQ�WDUWÕOPÕú��PLNWDUÕQÕ�VDSWDGÕ÷ÕPÕ]�VX�
25 sn�LoHULVLQGH�YHULOHUHN�WDP���GN�\R÷XUPD�\DSÕOPÕúWÕU��+DPXU�DOÕQDUak 150 g¶�OÕN�LNL�
SDUoD� KDOLQGH� NHVLOPLúWLU��+HU� SDUoD� HNVWHQVRJUDI� DOHWLQLQ� \XYDUODNODúWÕUPD ve silindir 

úHNOL�YHUHQ�NÕVPÕQGDQ�JHoLULOHUHN�|]HO�NDSODUÕQD�NRQXOPXú�YH� IHUPDQWDV\RQ�GRODEÕQGD�
45 dk� EHNOHWLOPLúWLU�� ��� GN� VRQXQGD� KDPXU� DOHWH� \HUOHúWLULOPLú� YH� NDQFD� KDUHNHW�
HWWLULOPLúWLU�� +DPXU� NRSWX÷X� DQGD� DOHW� GXUGXUXOPXúWXU�� øNLQFL� SDUDOHOGH� D\QÕ� úHkilde 

oL]LOPLúWLU�� 6RQUD� KDPXU� SDUoDODUÕQD� WHNUDU� \XYDUODN� YH� VLOLQGLU� úHNOL� YHULOHUHN�
IHUPDQWDV\RQ�GRODEÕQD�\HUOHúWLULOPLúWLU��6RQUD�D\QÕ� LúOHPOHU� WHNUDUODQDUDN�EDúODQJÕoWDQ�
itibaren 45. 90. ve 135. dk olmak üzere üç kurve paralelleriyle birlikte� oL]LOPLútir. 
dL]LOHQ�EX�NXUYHOHU�DúD÷ÕGD�DoÕNODQGÕ÷Õ�úHNLOGH�GH÷HUOHQGLULOPLúWLU� 
(NVWHQVRJUDPÕQ�'H÷HUOHQGLULOPHVL 
+DPXUXQ� X]DPD\D� NDUúÕ� J|VWHUGL÷L� PDNVLPXP� GLUHQo� �5P� �� 0D[LPXP� 5HVLVWDQFH� : 

DL\DJUDPÕQ�\�NVHNOL÷L�ROXS�Brabender Unit (BU) olarak ifade edilir.  

Hamurun sabit deformasyondaki direnci (R5)���'L\DJUDPÕQ�EDúODQJÕFÕQGDQ���FP�VRQUDNL�
\�NVHNOL÷L�ROXS�%8�RODUDN�LIDGH�HGLOLU� 
Uzama Kabiliyeti (E : Extensibility)� �� .XUYHQLQ� WDEDQ� X]XQOX÷XGXU�� <DQL� KDPXUXQ�
oHNLOPH\H� EDúODGÕ÷Õ� DQGDQ� NRSWX÷X� DQD� NDGDU� JHoHQ� V�UHGLU�� 8]XQOX÷X� PP� RODUDN�
belirtilir. 

Enerji (A : Area) ��.XUYHQLQ�SODQLPHWULN�DODQÕ�ROXS�FP2�RODUDN�EHOLUWLOLU��%X�GH÷HU�QH�
NDGDU�E�\�N�ROXUVD�KDPXUXQ�JD]�WXWPD�NDSDVLWHVL�YH�IHUPDQWDV\RQ�WROHUDQVÕ�JHQHOGH�R�
kadar fazla olur.  
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2UDQ� 'H÷HUL� �5P / E) : Hamurun X]DPD\D� NDUúÕ� J|VWHUGL÷L� GLUHQo� LOH� ROXúDQ� NXUYH�
\�NVHNOL÷LQLQ�� NXUYHQLQ� WDEDQ�X]XQOX÷XQD�RUDQÕ�ROXS birimi BU/mm’ dir (ICC – 114, 

1972). 

 

3.2.3. øVWDWLVWLNVHO�$QDOL] 
 $UDúWÕUPD� VRQXoODUÕ�� 7$5ø67� LVWDWLVWLN� SDNHW� SURJUDPÕQD� J|UH�
GH÷HUOHQGLULOPLúWLU��%X�SURgrama göre kalite kriterleri DUDVÕQGDNL�NRUHODV\RQ�NDWVD\ÕODUÕ�
matriksi ( r� �� EHOLUOHQPLúWLU� �$oÕNJ|]� YG�� �������$\UÕFD� LNL� IDNW|U� DUDVÕQGDNL� GD÷ÕOÕP 

GL\DJUDPODUÕ�06- Excel¶�GH�\DSÕOPÕúWÕU� 
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4. $5$ù7,50$�6218d/$5,�9(�7$57,ù0$  

Trakya BölgesLQGH�IDDOL\HW�J|VWHUHQ����D\UÕ�XQ�IDEULNDVÕQGDQ�DOÕQDQ�WRSODP�����
DGHW�HNPHNOLN�EX÷GD\�XQXQXQ�DQDOL]�HGLOHQ�NDOLWH�|]HOOLNOHULQH�DLW�HQ�G�ú�N��HQ�\�NVHN��
RUWDODPD�GH÷HUOHU� LOH� VWDQGDUW� VDSPD�GH÷HUOHUL�dL]HOJH� ����¶�GH�� NRUHODV\RQ�NDWVD\ÕODUÕ�
çizelgesi de ÇL]HOJH�����¶�GH�YHULOPLúWLU� 

  

Çizelge 4.1. $QDOL]L� \DSÕODQ� HNPHNOLN� XQODUÕQ� NDOLWH� |]HOOLNOHULQH� DLW� HQ� G�ú�N�� Hn 

\�NVHN�YH�RUWDODPD�GH÷HUOHU�LOH�EX�GH÷HUOHUH�DLW�VWDQGDUW�VDSPDODU 
Parametre 

(Q�'�ú�N�
'H÷HU 

En Yüksek 
'H÷HU 

Ortalama 
'H÷HU 

Standart 
Sapma 

Kimyasal ve Fiziko-Kimyasal Özellikler 
Nem 12,90 15,15 14,16 0,47 

Kül (1) 0,50 0,67 0,56 0,03 

Gluten (2) 23,90 35,30 28,63 2,27 

Gluten øndeks 67,00 99,00 87,39 6,75 

Protein (1) 8,54 12,61 10,22 0,81 
Zeleny 
Sedimentasyon (2) 

23,00 51,00 31,78 5,19 

Beklemeli 
Sedimentasyon 

25,00 62,00 38,08 8,26 

Reolojik Özellikler (2) 
Farinograf Özellikleri 
Su Absorbsiyonu 56,00 67,00 60,10 1,85 
*HOLúPH�0�GGHWL�
(GM) 

0,70 6,40 2,26 1,01 

Stabilite 2,80 11,80 6,10 1,76 
<R÷XUPD�7ROHUDQV�
øQGHNVL��07,� 0,00 150,00 57,70 25,93 

<XPXúDPD 40,00 180,00 97,99 29,34 

Valorimetre 30,00 99,00 43,38 9,81 

Ekstensograf Özellikleri 
Sabit 
deformasyondaki 
direnç (R5) 

195,00 600,00 356,83 76,53 

Maksimum 
Direnç (Rm) 

265,00 740,00 462,66 96,93 

Elastikiyet (E) 98,00 197,00 143,52 16,79 

Oran (Rm / E) 1,68 5,93 3,27 0,83 
Enerji (A) 57,00 161,00 91,49 20,97 

(1) Kurumadde de % olarak�YHULOPLúWLU� 
(2) �����QHP��]HULQGHQ�YHULOPLúWLU� 
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 $QDOL]L� \DSÕODQ� |UQHNOHUGHQ� 07,� GH÷HUL�� \XPXúDPD� GH÷HUL�� 55� GH÷HUL�� 5P�
GH÷HUL� YH� $� GH÷HULnin kendi içlerinde yüksek oranda dalgalanmalarÕQGDQ� GROD\Õ�
YDU\DV\RQ� J|U�OP�ú� YH� VWDQGDUW� VDSPDODUÕ� \�NVHN� oÕNPÕúWÕU�� %XQXQ� QHGHQL, un 

|UQHNOHULQLQ� oHúLWOL� EX÷GD\ODUÕQ� SDoDOÕ� LOH� HOGH� HGLOPHVL� YH� SDoDOGD� NXOODQÕODQ�
EX÷GD\ODUÕQ LNOLP��WRSUDN��\HWLúWLULOPH�YH�GHSRODPD�NRúXOODUÕQÕQ�IDUNOÕ�ROPDVÕGÕU� 
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1.000 

-0,15** 

KÜL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.000 

0,05ns 

-0,19** 

GLU 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.000 

-0,35** 

0,25** 

0,08ns 

GLU 
IND 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.000 

-0,36** 

0,99** 

0,06ns 

-0,19** 
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1.000 

0,63** 

0,17** 

0,63** 

0,30** 

-0,22** 

ZEL 
SED 

 

 

 

 

 

 

 

 

 

 

 

1.000 

0,88** 

0,58** 

0,18** 

0,58** 

0,21** 

-0,36** 

MOD 
SED 

 

 

 

 

 

 

 

 

 

 

1.000 

0,31** 

0,26** 

0,13* 

0,21** 

0,14* 

0,10ns 

-0,33** 

SU 
AB 

 

 

 

 

 

 

 

 

 

1.000 

0,29** 

0,02ns 

0,10ns 

0,20** 

0,10ns 

0,21** 

0,16** 

0,17** 

GM 

 

 

 

 

 

 

 

 

1.000 

0,35** 

0,20** 

0,18** 

0,17** 

0,06ns 

0,36** 

0,06ns 

0,21** 

-0,05ns 

STA 

 

 

 

 

 

 

 

1.000 

-0,44** 

0,02ns 

-0,08ns 

0,13* 

0,27** 

0,07ns 

0,10ns 

0,07ns 

0,18** 

0,17** 

07ø 

 

 

 

 

 

 

1.000 

0,66** 

-0,50** 

-0,02ns 

0,06ns 

0,24** 

0,35** 

0,13* 

0,02ns 

0,13* 

0,12* 

-0,03ns 

YUM 

 

 

 

 

 

1.000 

-0,50** 

-0,42** 

0,26** 

0,34** 

-0,01ns 

-0,07ns 

-0,14* 

0,19** 

-0,29** 

0,18** 

-0,13* 

-0,09ns 

VAL 

 

 

 

 

1.000 

-0,28** 

0,15** 

0,11* 

0,06ns 

0,01ns 

0,19** 

0,28** 

0,20** 

-0,04ns 

0,29** 

-0,04ns 

0,07ns 

-0,10ns 

R5 

 

 

 

1.000 

0,87** 

-0,22** 

0,10ns 

0,01ns 

0,16** 

0,13* 

0,24** 

0,35** 

0,26** 

0,01ns 

0,34** 

0,01ns 

0,07ns 

-0,15** 

Rm 

 

 

1.000 

-0,03ns 

-0,31** 

-0,08ns 

0,12* 

0,04ns 

0,12* 

0,37** 

0,25** 

0,20** 

0,28** 

0,27** 

0,12* 

0,27** 

0,24** 

0,06ns 

E 

 

1.000 

-0,50** 

0,84** 

0,89** 

-0,17** 

0,06ns 

-0,01ns 

0,06ns 

-0,08ns 

0,10ns 

0,24** 

0,12* 

-0,07ns 

0,21** 

-0,07ns 

-0,02ns 

-0,19** 

Rm / 
E 

1.000 

0.47** 

0.45** 

0.85** 

0.60** 

-0,28** 

0,14* 

0,01ns 

0,19** 

0,29** 

0,32** 

0,37** 

0,33** 

0,09ns 

0,39** 

0,09ns 

0,16** 

-0,07ns 

A 

(*
*)

 P
<

0,
01

 iç
in

 0
,1

81
 

 
 

 
 

(*
) 

P
<

0,
05

 iç
in

 0
,1

38
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4.1. Kimyasal ve Fizikokimyasal Analiz 6RQXoODUÕQÕQ�'H÷HUOHQGLULOPHVL 
�������1HP�2UDQÕ 

$UDúWÕUPD� NDSVDPÕQGD� DQDOL]� HGLOHQ� ���� DGHW� HNPHNOLN� EX÷GD\� XQXQD� DLW� QHP�
RUDQODUÕ��������� LOH���������DUDVÕQGD�GH÷LúPLú� YH� RUWDODPD���������ROPXúWXU��1HP�
RUDQODUÕQÕQ�VWDQGDUW�VDSPDVÕ�LVH������RODUDN�EXOXQPXúWXU��%X�GH÷HUOHUH�DLW�JUDILN�ùHNLO�
����¶� WH� YHULOPLúWLU�� 7�UN� *ÕGD� .RGHNVL� %X÷GD\� 8QX� 7HEOL÷LQGH� HNPHNOLN� EX÷GD\�
XQODUÕQÕQ� QHP� RUDQODUÕ� HQ� \�NVHN� �� ������ LOH� VÕQÕUODQGÕUÕOPÕúWÕU�� $QDOL]� HGLOHQ� XQ�
|UQHNOHULQGHQ����WDQHVLQLQ�QHP�RUDQÕ�EX�RUDQÕ�DúPÕú����� WDQHVL� LVH�V|]�NRQXVX�WHEOL÷H�
X\JXQ�EXOXQPXúWXU��(N������� 

 

�����
����� �����

����
����
����
����
����
����
�����
�����
�����
�����

(1�'hùh. (1�<h.6(. 257$/$0$ 67$1'$57
6$30$

1(
0�
��
�

 

ùHNLO����� (NPHNOLN�XQ�|UQHNOHULQLQ�HQ�G�ú�N��HQ�\�NVHN�YH�RUWDODPD�QHP 

RUDQODUÕ�LOH�EX�RUDQODUD�DLW�VWDQGDUW�VDSPD 

 

1HP�RUDQODUÕQD�DLW�NRUHODV\RQ�NDWVD\ÕODUÕ�oL]HOJHVL��dL]HOJH�������LQFHOHQGL÷LQGH��
JHOLúPH� P�GGHWL� �*0�� GH÷HULQLQ� �r�  � ����

�� YH� \R÷XUPD� WROHUDQV� LQGHNVL� �07,��
GH÷HULQLQ��r = 0,17**) P<0,01 düzeyinde önemli ve pozitif�GHUHFHGH�QHP�RUDQÕQD�HWNLOL�
ROGX÷X�J|U�OPHNWHGLU� 

.�O�RUDQÕ��r = -����

���JOXWHQ�RUDQÕ��r = -����

���SURWHLQ�RUDQÕ��r = -0,19**), 

]HOHQ\� VHGLPHQWDV\RQ� GH÷HUL� �r = -����

��� EHNOHPHOL� VHGLPHQWDV\RQ� GH÷HUL� �r = -

����

��� VX� DEVRUEVL\RQ� RUDQÕ� �r = -����

��� PDNVLPXP� GLUHQo� �5P�� GH÷HUL� �r = -

0,15**) ve oran (maksimum direnç/uzayabilirlik) (Rm / E)�GH÷HUL��r = -0,19**) ile nem 

RUDQÕ�DUDVÕQGD�3������VHYL\HVLQGH�önemli ve negatif ELU�LOLúNL�VDSWDQPÕúWÕU� 
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'L÷HU� WDUDIWDQ� QHP� RUDQÕ� LOH�� JOXWHQ� LQGHNV� RUDQÕ� �r = 0,08ns), elastikiyet (E) 

GH÷HUL� �r�  � ����QV��� VWDELOLWH� GH÷HUL� �r = -����QV��� \XPXúDPD� GH÷HUL� (r = -0,03ns), 

YDORULPHWUH�GH÷HUL��r = -0,09ns), sabit deformasyondaki direnç (R5)�GH÷HUL��r = -0,10ns) 

YH�HQHUML��DODQ���$��GH÷HUL��r = -����QV��DUDVÕQGD�LVH�|QHPVL]�ELU�LOLúNL�EXOXQPXúWXU� 
1HP� RUDQÕ�� HQ� \�NVHN� NRUHODWLI� LOLúNL\H negatif derecede, beklemeli 

VHGLPHQWDV\RQ�GH÷HUL�LOH�JLUPLúWLU��%X�NRUHODV\RQD��DLW�VHUSLOPH�GL\DJUDPÕ�ùHNLO�����¶�WH�
YHULOPLúWLU��%X�LOLúNLGH�\R÷XQOX÷XQ�HQ�ID]OD�J|U�OG�÷��E|OJH��QHP�RUDQÕQÕQ���������- 
������ DUDVÕQGD� YH� EHNOHPHOL� VHGLPHQWDV\RQ� GH÷HULQLQ� ��� -� ��� PO� DUDVÕQGD� ROGX÷X 

bölgedir. 
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ùHNLO����� $QDOL]L� \DSÕODQ� HNPHNOLN� XQODUÕQ�� QHP� RUDQODUÕ� YH� EHNOHPHOL�
VHGLPHQWDV\RQ�GH÷HUOHUL�DUDVÕQGDNL�GD÷ÕOÕP�GL\DJUDPÕ 

 

�������.�O�2UDQÕ 
<DSÕODQ�DQDOL]OHUGH�HNPHNOLN�XQ�|UQHNOHULQLQ�NXUX�PDGGH�GH�N�O�RUDQÕ�HQ�G�ú�N�

�������LOH�HQ�\�NVHN��������DUDVÕQGD�GH÷LúPLú�YH�RUWDODPD��������RODUDN�VDSWDQPÕúWÕU��
%X� GH÷HUOHUH� DLW� VWDQGDUW� VDSPD� LVH� ����� RODUDN� EHOLUOHQPLúWLU� �ùHNLO� ������� 8Q�
|UQHNOHULQLQ�WDPDPÕ�N�O�RUDQÕ�EDNÕPÕQGDQ�7�UN�*ÕGD�.RGHNVL�8Q�7HEOL÷LQGH�(NPHNOLN�
Unlar (Tip-550, Tip-650 ve Tip-����� LoLQ� EHOLUWLOHQ� HQ� \�NVHN� N�O� RUDQÕQÕQ� DOWÕQGD�
EXOXQPXúWXU��.�O�RUDQÕ�EDNÕPÕQGDQ�|UQHNOHULQ����WDQHVL�7LS-550, 28 tanesi Tip-650 un 

VÕQÕIÕQD�JLUPHNWHGLU��(N��������7LFDUL�RODUDN�VDWÕODQ�HNPHNOLN�XQODU�JHQHOOLNOH�7LS-550 ve 

Tip-���� XQ� VÕQÕIÕQD� JLUPHNWHGLU�� %DNODYDOÕN� YH� E|UHNOLN� XQODU� /�NV� XQ� RODUDN�
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LVLPOHQGLULOLU�YH�N�O�RUDQODUÕ�����¶�LQ�DOWÕQGDGÕU��7LS-850 ve daha yüksek küllü unlar ise 

N|\�HNPH÷L�YH�WDQGÕU�HNPH÷LQGH�NXOODQÕODQ�XQODUGÕU� 
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ùHNLO�4.3. (NPHNOLN�XQ�|UQHNOHULQLQ�HQ�G�ú�N��HQ�\�NVHN�YH�RUWDODPD�N�O�RUDQODUÕ�
ile bu oranlara ait standart sapma 

 

.�O� RUDQÕQD� DLW� NRUHODV\RQ� NDWVD\ÕODUÕ� oL]HOJHVL� �dL]HOJH� ������ LQFHOHQGL÷LQGH��
JOXWHQ�LQGHNV�RUDQÕ��r� �����

���]HOHQ\�VHGLPHQWDV\RQ�GH÷HUL��r = 0,30**), beklemeli 

VHGLPHQWDV\RQ� GH÷HUL� �r�  � ����

��� *0� GH÷HUL� �r�  � ����

��� VWDELOLWH� GH÷HUL� �r = 

����

���07,�GH÷HUL��r� �����

���(�GH÷HUL��r� �����

��YH�$�GH÷HUL��r = 0,16**) P<0,01 

düzeyinde önemli ve pozitif GHUHFHGH�N�O�RUDQÕQD�HWNL�HWWL÷L�J|U�Omektedir. 

<XPXúDPD�GH÷HUL��r� �����
��LOH�N�O�RUDQÕ�DUDVÕQGD�3������G�]H\LQGH�SR]LWLI�YH�
|QHPOL�� YDORULPHWUH� GH÷HUL� �r = -����
�� LOH� N�O� RUDQÕ� DUDVÕQGD� LVH� 3������ G�]H\LQGH  
önemli ve negatif�ELU�LOLúNL�WHVSLW�HGLOPLúWLU� 

*OXWHQ�RUDQÕ��r = 0,05ns), protein�RUDQÕ��r� �����QV���VX�DEVRUEVL\RQ�RUDQÕ��r = 

0,10ns), R5�GH÷HUL��r� �����QV���5P�GH÷HUL��r� �����QV��YH�5P���(�GH÷HUL��r = -0,02ns) 

LOH�N�O�RUDQÕ�DUDVÕQGD�NL�NRUHODV\RQ�LVH�|QHPVL]�EXOXQPXúWXU� 
Pomeranz (1971), Zeleny (1971) ve�)ÕQH�(1972���\DSWÕNODUÕ�oDOÕúPDODUGD�oHúLGLQ�

N�O�PLNWDUÕQÕQ��JOXWHQ�RUDQ�YH�NDOLWHVL��VX�NDOGÕUPD�RUDQÕ�YH�HNPHN�KDFPL��]HULQH�HWNLOL�
ROGX÷XQX�ELOGLUPLúOHUGLU� 

.�O�RUDQÕ��HQ�\�NVHN�NRUHODV\RQX�pozitif düzeyde, ]HOHQ\�VHGLPHQWDV\RQ�GH÷HUL�
LOH� J|VWHUPLúWLU�� %X� LOLúNL\H� DLW� VHUSLOPH� GL\DJUDPÕ� ùHNLO� ����¶� GH� YHULOPLúWLU� 
<R÷XQOX÷XQ� HQ� \�NVHN� ROGX÷X� E|OJH�� ����� -� ����� N�O� RUDQODUÕ� LOH� ��� - 35 ml zeleny 

VHGLPHQWDV\RQ�GH÷HUOHULQLQ�ROGX÷X�E|OJHGLU� 
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ùHNLO����� $QDOL]L�\DSÕODQ�HNPHNOLN�XQODUÕQ��N�O�RUDQODUÕ� YH� ]HOeny sedimentasyon 

GH÷HUOHUL�DUDVÕQGDNL�GD÷ÕOÕP�GL\DJUDPÕ 
 

4.1.3. ProWHLQ�2UDQÕ 
 $UDúWÕUPD�NDSVDPÕQGD�DQDOL]L�\DSÕODQ�XQ�|UQHNOHULQGH�SURWHLQ�RUDQÕ�������� LOH�
��������DUDVÕQGD�GH÷LúPLú�YH�RUWDODPD���������ROPXúWXU��3URWHLQ�RUDQODUÕQÕQ�VWDQGDUW�
VDSPDVÕ� LVH� ����� RODUDN� EXOXQPXúWXU� �ùHNLO� ������� hQDO� �������� �ONHPL]GH� HNPHNOLN�
EX÷GD\� XQODUÕQÕQ�� SURWHLQ� RUDQÕQÕQ��� ��-��� DUDVÕQGD� GH÷LúWL÷LQL� ELOGLUPHNWHGLU�� 7�UN�
*ÕGD�NRGHNVL�%X÷GD\�8QX�7HEOL÷LQGH�7LS-550, Tip-650 ve Tip-���� HNPHNOLN� XQODUÕQ�
SURWHLQ�RUDQODUÕQÕQ�HQ�D]��������ROPDVÕ�LVWHQPHNWHGLU��gUQHNOHULQ����WDQHVLQLQ�SURWHLQ�
RUDQÕ�EX�GH÷HULQ�DOWÕQGD�NDOPÕú�����WDQHVL�LVH�V|]�NRQXVX�WHEOL÷H�X\JXQ�EXOXQPXúWXU��(N�
7.1.).  
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ùHNLO���5. (NPHNOLN� XQ� |UQHNOHULQLQ� HQ� G�ú�N�� HQ� \�NVHN� YH� RUWDODma protein 

RUDQODUÕ�LOH�EX�RUDQODUD�DLW�VWDQGDUW�VDSPD� 
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3URWHLQ� RUDQÕQD� DLW NRUHODV\RQ� NDWVD\ÕODUÕ� oL]HOJHVL� �dL]HOJH� �������
LQFHOHQGL÷LQGH�� ]HOHQ\� VHGLPHQWDV\RQ� GH÷HUL� �r = 0,63**), beklemeli sedimentasyon 

GH÷HUL��r� �����

���*0�GH÷HUL��r = 0,20**), valoULPHWUH�GH÷HUL��r� �����

��YH�(�GH÷HUL�
(r�  � ����

�� LOH� SURWHLQ� RUDQÕ� DUDVÕQGD� 3������ G�]H\LQGH� |QHPOL� YH� SR]LWLI� ELU� LOLúNL�
ROGX÷X� EHOLUOHQPLúWLU�� $\UÕFD� SURWHLQ� RUDQÕ� LOH� VX� DEVRUEVL\RQ� RUDQÕ� �r = 0,13*) ve 

\XPXúDPD� GH÷HUL� �r�  � ����
�� DUDVÕQGD P<0,05 düzeyinde önemli ve pozitif bir 

NRUHODV\RQ�EXOXQPXúWXU� 
6WDELOLWH�GH÷HUL��r� �����QV���07,�GH÷HUL��r� �����QV���5P�GH÷HUL��r = 0,01ns), A 

GH÷HUL��r = 0,09ns), R5�GH÷HUL��r = -����QV��YH�5P���(�GH÷HUL��r = -������LOH�SURWHLQ�RUDQÕ�
DUDVÕQGDNL�NRUHODV\RQXQ�|QHPVL]�ROGX÷X�EHOLUOHQPLúWLU� 

Hamurun teknolojik özellikleri üzerine protein RUDQÕQÕQ�HWNLVLQLQ�\�NVHN�ROGX÷X�
YH� KDPXUXQ� JHOLúPH� V�UHVL� LOH� DUDVÕQGD������ RUDQÕQGD� NRUHODV\RQ� VD÷ODQDELOHFH÷L ve 

HNVWHQVRJUDP� GH÷HUOHUL� LQFHOHQGL÷LQGH� GH� NXUYH� DODQÕ� YH� KDPXUXQ� PDksimum 

mukavemetinin protein RUDQÕ�LOH�DUWWÕ÷Õ�EHOLUWLOPLúWLU (Aitken vd. 1994). 

3URWHLQ� RUDQÕ�� JOXWHQ� RUDQÕQGDQ� VRQUD� HQ� \�NVHN� NRUHODV\RQD�� ]HOHQ\�
VHGLPHQWDV\RQ� GH÷HUL� LOH� SR]LWLI� GHUHFHGH� JLUPLúWLU�� %X� NRUHODV\RQD� DLW� VHUSLOPH�
GL\DJUDPÕ� ùHNLO� �����¶� GD� YHULOPLúWLU��<R÷XQOX÷XQ� HQ� oRN� \DúDQGÕ÷Õ� E|OJH���� �� - 11 

SURWHLQ�RUDQÕ�YH����-����PO�]HOHQ\�VHGLPHQWDV\RQ�GH÷HULQLQ�ROGX÷X�E|OJHGLU� 
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ùHNLO���6. $QDOL]L� \DSÕODQ� HNPHNOLN� XQODUÕQ�� SURWHLQ� RUDQODUÕ� YH� ]HOHQ\�
VHGLPHQWDV\RQ�GH÷HUOHUL�DUDVÕQGDNL�GD÷ÕOÕP�GL\DJUDPÕ 
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4.1.4��*OXWHQ�2UDQÕ 
øQFHOHQHQ�XQ�|UQHNOHULQLQ�JOXWHQ�RUDQODUÕ���������LOH���������DUDVÕQGD�GH÷LúPLú�

YH�RUWDODPD�GH÷HU���������ROPXúWXU��'H÷HUOHU�DUDVÕQGDNL�VWDQGDUW�VDSPD�LVH������RODUDN�
EXOXQPXúWXU��ùHNLO��������(NPHNOLN�EX÷GD\�XQODUÕQGD�JOXWHQ�RUDQÕQÕQ�����¶�LQ��]HULQGH�
ROPDVÕ�LVWHQLU��hQDO���������JOXWHQ�RUDQÕQÕQ�����-���DUDVÕQGD�L\L�ROGX÷XQX�EHOLUWPLúWLU��
$QDOL]L� \DSÕODQ� ��� örnek� LVWHQLOHQ� RUDQÕQ� DOWÕQGD� oÕNDUNHQ�� ��� |UQHN� OLPLW� GH÷HUOHULQ 

�]HULQGH�oÕNPÕúWÕU��(N��������*OXWHQ�RUDQÕQÕQ�G�ú�N�YH�NDOLWHVLQLQ�]D\ÕI�ROPDVÕ�KDOLQGH�
KDPXUXQ�LúOHQPHVLQGH�VRUXQODU��VX�DEVRUEVL\RQ�RUDQÕQGD�G�ú�NO�N�YH�HNPHN�KDFPLQGH�
azalma görülmektedir. Pomeranz 1971, Zeleny 1971 ve Fine 1972, gluten oran ve 

NDOLWHVLQLQ��VX�NDOGÕUPD�YH�HNPHN�KDFPL��]HULQGH�HWNLOL�ROGX÷XQX�LIDGH�HWPLúOHUGLU� 
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ùHNLO���7. (NPHNOLN� XQ� |UQHNOHULQLQ� HQ� G�ú�N�� HQ� \�NVHN� YH� RUWDODPD� JOXWHQ�
RUDQODUÕ�LOH�EX�RUDQODUD�DLW�VWDQGDUW�VDSPD 

 

*OXWHQ�RUDQÕQD�DLW�NRUHODV\RQ�NDWVD\ÕODUÕ�oL]HOJHVL�LQFHOHQGL÷LQGH��dL]HOJH��������
SURWHLQ� RUDQÕ� �r�  � ����

��� ]HOHQ\� VHGLPHQWDV\RQ� GH÷HUL� �r = 0,63**), beklemeli 

VHGLPHQWDV\RQ� GH÷HUL� �r�  � ����

���*0�GH÷HUL� �r�  � ����

��� YDORULPHWUH� GH÷HUL� �r = 

����

��YH�(�GH÷HUL� �r = 0,27**) P<0,01 düzeyinde önemli ve pozitif derecede gluten 

RUDQÕQD�HWNL�HWPHNWHGLU� *OXWHQ�RUDQÕ�LOH��VX�DEVRUEVL\RQ�RUDQÕ��r� �����
��YH�\XPXúDPD�
GH÷HUL� �r� �����
��DUDVÕQGD� LVH�3������G�]H\LQGH�|QHPOL ve pozitif�GHUHFHGH�ELU� LOLúNL�
EHOLUOHQPLúWLU� 
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*OXWHQ�RUDQÕ� LOH�JOXWHQ� LQGHNV�RUDQÕ� �r = -0,35**) DUDVÕQGD�3������VHYL\HVLQGH�
önemli ve negatif� GHUHFHGH� ELU� LOLúNL� VDSWDQPÕúWÕU�� $QFDN� EX� LOLúNLQLQ� SR]LWLI� ROPD�
LKWLPDOL�GH�EXOXQPDNWDGÕU� 

'L÷HU� WDUDIWDQ�� JOXWHQ� RUDQÕ� LOH� VWDELOLWH� GH÷HUL� �r�  � ����QV���07,� GH÷HUL� �r = 

����QV���5P�GH÷HUL��r = 0,01ns), A de÷HUL��r = 0,09ns), R5�GH÷HUL���r = -0,04ns) ve Rm / 

(� GH÷HUL� �r = -����QV�� DUDVÕQGD� NL� NRUHODV\RQXQ� LVH� |QHPVL]� G�]H\GH� ROGX÷X�
EHOLUOHQPLúWLU��  

3ROLZDO� YH� 6LQJK� ������¶� LQ� DUDúWÕUPDODUÕQGD� HOGH� HWWLNOHUL� VRQXoODU� LOH�
oDOÕúPDPÕ]GD�HOGH�HWWL÷LPL]�VRQXoODU�E�\�N�RUDQGD�X\XPOXOXN�J|VWHUPLúWLU��%XVKXN�YG��
�������� JOXWHQ� LoHUL÷L� LOH� VHGLPHQWDV\RQ� GH÷HUOHUL� DUDVÕQGD� SR]LWLI� ELU� LOLúNLQLQ�
EXOXQGX÷XQX�ELOGLUPLúOHUGLU� $\QÕ�]DPDQGD�AtlÕ�(1987), 14 lokasyonda gerçekleúWLUGL÷L�
araútÕrmasÕnda, 9 adet kÕúlÕk ekmeklik bu÷GD\Õn VHGLPHQWDV\RQ�GH÷HUOHUL�LOH�\Dú�gluten 

içerikleri arasÕnda önemli ve pozitif bLU� NRUHODV\RQ� �����

�� ROGX÷XQX� WHVSLW� HWPLúWLU��
7�P� EX� EXOJXODU�� oDOÕúPDPÕ]GD� HOGH� HGLOHQ� VRQXoODUOD� E�\�N� ELU� SDUDOHOOLN�
göstermektedir. 

.RUHODV\RQ�oL]HOJHVL�LQFHOHQGL÷LQGH��JOXWHQ�RUDQÕQÕQ�HQ�\�NVHN�NRUHODWLI�LOLúNL\H 
pozitif düzeyde,� SURWHLQ� RUDQÕ� LOH� JLUGL÷L� J|U�OPHNWHGLU�� %X� LOLúNL\H� DLW� VHUSLOPH�
GL\DJUDPÕ�ùHNLO�����¶�GH�YHULOPLúWLU��(Q�ID]OD�\R÷XQOXN�LVH������-����JOXWHQ�RUDQÕ�YH���
9 -� ����� SURWHLQ� RUDQÕQÕQ� ROGX÷X� E|OJHGH� WHVSLW� HGLOPLúWLU�� $\UÕFD� W�P� SDUDPHWUHOHU�
DUDVÕQGDNL�NRUHODV\RQODU�J|]�|Q�QH�DOÕQGÕ÷ÕQGD��HQ�\�NVHN�YH�SR]LWLI�LOLúNL��JOXWHQ�RUDQÕ�
YH�SURWHLQ�RUDQÕ�DUDVÕQGD�J|U�OP�úW�U� 

 

 

 



 32 

����
����
����
����
�����
�����
�����
�����
�����
�����
�����

����� ����� ����� ����� ����� ����� ����� �����

*/87(1����

35
27

(ø1
���

�

U � �����


 

ùHNLO���8. $QDOL]L� \DSÕODQ� HNPHNOLN� XQODUÕQ�� JOXWHQ� YH� SURWHLQ� RUDQODUÕ� DUDVÕQGDNL�
GD÷ÕOÕP�GL\DJUDPÕ 

 

4.1.5��*OXWHQ�øQGHNV�'H÷HUL 
$QDOL]L�\DSÕODQ�XQ�|UQHNOHULQLQ�JOXWHQ� LQGHNV�RUDQODUÕ������ LOH������DUDVÕQGD�

GH÷LúPLú�YH�RUWDODPD���������ROPXúWXU��%X�RUDQODUD�DLW�VWDQGDUW�VDSPD�LVH������RODUDN�
belirlenPLúWLU��ùHNLO��������*OXWHQ�LQGHNV�RUDQÕQÕQ��HNPHNOLN�XQODUGD�HQ�D]������ROPDVÕ�
JHUHNWL÷L� ELOGLULOPLúWLU� �3HUWHQ�� �������$QDOL]� HGLOHQ� ���� DGHW� XQ� |UQH÷LQLQ� ���¶� �� GH�
LVWHQLOHQ�RUDQÕQÕQ��]HULQGH�oÕNPÕúWÕU� �(N��������%X�RUDQÕQ�G�ú�N�ROPDVÕ�KDOLQGH�HNPHN�
yapÕPÕQGD� VRUXQODU� \DúDQPDNWD� YH� KDPXU�� SDVDGD� \D\ÕOPDNWD�� KDPXUXQ� JD]� WXWPD�
NDELOL\HWL� ]D\ÕIODPDNWDGÕU� Pelshenke (1933), hamurun gaz tutma gücü ile gaz üretme 

NDSDVLWHVLQLQ��JOXWHQ�NDOLWHVL�LOH�\DNÕQGDQ�LOLúNLOL�ROGX÷XQX�LOHUL�V�UP�úW�U� 
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ùHNLO���9. (NPHNOLN�XQ�|UQHNOHULQLQ�HQ�G�ú�N��HQ�\�NVHN�YH�RUWDODPD�JOXWHQ�LQGHNV�
RUDQODUÕ�LOH�EX�RUDQODUD�DLW�VWDQGDUW�VDSPD� 

 

*OXWHQ� LQGHNV� RUDQÕQD� DLW� NRUHODV\RQ� NDWVD\ÕODUÕ� oL]HOJHVL� LQFHOHQGL÷LQGH�
�dL]HOJH��������]HOHQ\�VHGLPHQWDV\RQ�GH÷Hrinin (r = 0,17**), beklemeli sedimentasyon 

GH÷HULQLQ� �r�  � ������� VX� DEVRUEVL\RQ� RUDQÕQÕQ� �r�  � ����

��� VWDELOLWH� GH÷HULQLQ� �r = 

0,36**), R5� GH÷HULQLQ� �r�  � ����

���5P�GH÷HULQLQ� �r�  � �������5P� �� (� GH÷HULQLQ� �r = 

����

�� YH� $� GH÷HULQLQ� �r = 0,39**) P<0,01 düzeyinde önemli ve pozitif derecede 

JOXWHQ�LQGHNV�RUDQÕQD�HWNL�HWWL÷L�WHVSLW�HGLOPLúWLU� 
3URWHLQ�RUDQÕ��r = -����

��YH�YDORULPHWUH�GH÷HUL��r = -0,29**) ile gluten indeks 

RUDQÕ�DUDVÕQGD�3������G�]H\LQGH�önemli ve QHJDWLI��(�GH÷HUL��r� �����
��LOH�DUDVÕQGD�ise 

P<0,05 seviyesinde önemli ve pR]LWLI�GHUHFHGH�ELU�LOLúNL�VDSWDQPÕúWÕU� 
'L÷HU�WDUDIWDQ�JOXWHQ�LQGHNV�RUDQÕ�LOH��*0�GH÷HUL��r� �����QV���07,�GH÷HUL��r = 

����QV��YH�\XPXúDPD�GH÷HUL��r� �����QV��DUDVÕQGD�NL�NRUHODV\RQXQ�LVH�|QHPVL]�ROGX÷X�
EHOLUOHQPLúWLU�  

*OXWHQ� � LQGHNV�RUDQÕ�� HQ�\�NVHN�NRUHODWLI� LOLúNL\L�$�GH÷HUL� ile pozitif düzeyde, 

J|VWHUPLúWLU��%X� LOLúNL\H� DLW� VHUSLOPH� GL\DJUDPÕ�ùHNLO� ����¶� GH� YHULOPLúWLU�� øOLúNLQLQ� HQ�
\R÷XQ� ROGX÷X� E|OJH��� ��� -� ���� JOXWHQ� LQGHNV� RUDQÕ�� ��-10 cm2� $� GH÷HULQLQ� ROGX÷X�
bölgedir. 
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ùHNLO���10. $QDOL]L� \DSÕODQ�HNPHNOLN� XQODUÕQ�� JOXWHQ� LQGHNV�RUDQODUÕ� YH�$�GH÷HUOHUL�
DUDVÕQGDNL�GD÷ÕOÕP�GL\DJUDPÕ 

 

�������=HOHQ\�6HGLPHQWDV\RQ�'H÷HUL 
 <DSÕODQ� DQDOL]OHUGH� HNPHNOLN� XQ� |UQHNOHULQLQ� ]HOHQ\� VHGLPHQWDV\RQ� GH÷HUi 23 

PO�LOH����PO�DUDVÕQGD�GH÷LúPLú�YH�RUWDODPD�������PO�RODUDN�VDSWDQPÕúWÕU��%X�GH÷HUOHUL�
DLW� VWDQGDUW� VDSPD� LVH������RODUDN� WHVSLW�HGLOPLúWLU� �ùHNLO���������8OX|]� �������� ]HOHQ\�
VHGLPHQWDV\RQ�GH÷HULQLQ����-����PO�DUDVÕQGD�L\L�ROGX÷XQX�����PO¶�QLQ��]HULQGe ise çok 

L\L� ROGX÷XQX� ELOGLUPLúWLU�� %X� GH÷HUOHQGLUPH\H� J|UH�� DQDOL]L� \DSÕODQ� HNPHNOLN� XQ�
|UQHNOHULQLQ����WDQHVL�L\L�VÕQÕIWD�����WDQHVL�LVH�oRN�L\L�VÕQÕIWD�\HU�DOPÕúWÕU��(N��������  
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ùHNLO������ (NPHNOLN� XQ� |UQHNOHULQLQ� HQ� G�ú�k, en yüksek ve ortalama zeleny 

VHGLPHQWDV\RQ�GH÷HUOHUL�LOH�EX�GH÷HUOHUH�DLW�VWDQGDUW�VDSPD 
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=HOHQ\� VHGLPHQWDV\RQ� GH÷HULQLQ� NRUHODV\RQ�NDWVD\ÕODUÕ� oL]HOJHVL� �dL]HOJH� ������
LQFHOHQGL÷LQGH�� ]HOHQ\� VHGLPHQWDV\RQ� GH÷HUL� LOH� EHNOHPHOL� VHGLPHQWDV\RQ� GH÷HUL� �r = 

0���

���VX�DEVRUEVL\RQ�RUDQÕ��r� �����

���VWDELOLWH�GH÷HUL��r� �����

���07,�GH÷HUL��r = 

����

���\XPXúDPD�GH÷HUL��r = 0,35**), R5�GH÷HUL��r� �����

���5P�GH÷HUL��r = 0,26**), 

(�GH÷HUL� �r� �����

��YH�$�GH÷HUL� �r� �����

��DUDVÕQGD�3������G�]H\LQGH�önemli ve 

SR]LWLI�ELU�LOLúNL�VDSWDQPÕúWÕU� 
 =HOHQ\� VHGLPHQWDV\RQ� GH÷HUL� LOH�� 5P� �� (� GH÷HUL� �r�  � ����
�� DUDVÕQGD� 3������
düzeyinde önemli ve pR]LWLI�� YDORULPHWUH� GH÷HUL� �r = -����
�� LOH� DUDVÕQGD� LVH� 3������
düzeyinde önemli ve QHJDWLI�ELU�LOLúNL�WHVSLW�HGLOPLúWLU�  

hQDO� YH� DUN� ������¶� QÕQ� \DSWÕNODUÕ� oDOÕúPDGD� EXOGXNODUÕ� VRQXoODU� LOH�
oDOÕúPDPÕ]GD�EXOGX÷XPX]�VRQXoODU�EHQ]HUOLN�J|VWHUPLúWLU��$\UÕFD�6ODXJKWHU���������LVH�
EX÷GD\ODUÕQ� SURWHLQ� RUDQODUÕ� LOH� JOXWHQ� LoHULNOHUL� YH� VHGLPHQWDV\RQ� GH÷HUOHUL� DUDVÕQGD�
0,85 düzeyindH� ELU� NRUHODV\RQ� ROGX÷XQX� YH� JOXWHQ� RUDQÕ� LOH� VHGLPHQWDV\RQ� GH÷HUL� YH�
KDPXUXQ�UHRORMLN�|]HOOLNOHUL�DUDVÕQGD�GD�SR]LWLI�ELU�LOLúNLQLQ�ROGX÷XQX�LIDGH�HWPLúWLU� 
 *0�GH÷HUL��r� �����QV��LOH�]HOHQ\�VHGLPHQWDV\RQ�GH÷HUL�DUDVÕQGD�LVH�|QHPVL]�ELU�
LOLúNL�EXOXQPXúWXr. 

=HOHQ\� VHGLPHQWDV\RQ� GH÷HUL�� EHNOHPHOL� VHGLPHQWDV\RQ� GH÷HUL� LOH� HQ� \�NVHN�
NRUHODV\RQX�J|VWHUPLúWLU��%X�LOLúNL\H�DLW�VHUSLOPH�GL\DJUDPÕ�ùHNLO������¶�GH�YHULOPLúWLU��
=HOHQ\� VHGLPHQWDV\RQ� GH÷HULQLQ� ��� -� ��� PO� DUDVÕQGD� YH� EHNOHPHOL� VHGLPHQWDV\RQ�
GH÷HULQLQ��0 -����PO�DUDVÕQGD�ROGX÷X�E|OJH��\R÷XQOX÷XQ�HQ�ID]OD�J|U�OG�÷��E|OJHGLU� 
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ùHNLO������ $QDOL]L� \DSÕODQ� HNPHNOLN� XQODUÕQ�� ]HOHQ\� VHGLPHQWDV\RQ� YH� EHNOHPHOL�
VHGLPHQWDV\RQ�GH÷HUOHUL�DUDVÕQGDNL�GD÷ÕOÕP�GL\DJUDPÕ 
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4.1.7. Modifiye (Beklemeli) SedimentaV\RQ�'H÷HUL 
øQFHOHQHQ�|UQHNOHULQ�EHNOHPHOL�VHGLPHQWDV\RQ�GH÷HUOHUL����PO�LOH����PO�DUDVÕQGD�

GH÷LúPLú�YH�RUWDODPD�������PO�RODUDN�EXOXQPXúWXU��%X�GH÷HUOHUL�DLW�VWDQGDUW�VDSPD�LVH�
����� RODUDN� VDSWDQPÕúWÕU� �ùHNLO� �������� (NPHNOLN� XQODUGD� EHNlemeli sedimentasyon 

GH÷HULQLQ��KHU� ]DPDQ� ]HOHQ\� VHGLPHQWDV\RQ�GH÷HUL� LOH� D\QÕ� YH\D� \�NVHOPHVL� JHUHNWL÷L�
bildirilmektedir �(OJ�Q�YG���������$QDOL]L�\DSÕODQ�XQ�|UQHNOHULQLQ�RUWDODPD�GH÷HUOHULQH�
EDNÕOGÕ÷ÕQGD������|UQHNWH�GH�EHNOHPHOL�VHGLPHQWDV\RQ�GH÷HULQLQ� zeleny sedimentasyon 

GH÷HUL� LOH�D\QÕ� YH\D� \�NVHOPHOL� ROGX÷X�J|U�OPHNWHGLU��*HQHO�RUWDODPD\D�EDNÕOGÕ÷ÕQGD�
LVH�EHNOHPHOL�VHGLPHQWDV\RQ�GH÷HULQLQ�]HOHQ\�VHGLPHQWDV\RQ�GH÷HULQGHQ�����PO�\�NVHN�
ROGX÷X� WHVSLW� HGLOPLúWLU�� %HNOHPHOL� VHGLPHQWDV\RQ� GH÷HULQLQ�� ]HOHQy sedimentasyon 

GH÷HULQGHQ� G�ú�N� oÕNPDVÕ� EX÷GD\ÕQ� V�QH� WDKULEDWÕQD� PDUX]� NDOPÕú� ROGX÷X� DQODPÕQD�
JHOLU��'�úPH�QH�NDGDU�ID]OD�LVH�V�QH�WDKULEDWÕ�GD�R�NDGDU�ID]ODGÕU�NL�EX�GD�HNPHN�\DSÕPÕ�
LoLQ�E�\�N�ELU�VRUXQ�WHúNLO�HWPHNWHGLU��.|NVHO�YG�������� 
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ùHNLO������ (NPHNOLN� XQ� |UQHNOHULQLQ� HQ� G�ú�N�� HQ� \�NVHN� YH� RUWDODPD� EHNOHPHOL�
VHGLPHQWDV\RQ�GH÷HUOHUL�LOH�EX�GH÷HUOHUH�DLW�VWDQGDUW�VDSPD 

 

%HNOHPHOL� VHGLPHQWDV\RQ� GH÷HULQLQ� NRUHODV\RQ� NDWVD\ÕODUÕ� oL]HOJHVL� �dL]HOJH�
������ LQFHOHQGL÷LQGH�� EHNOHPHOL� VHGLPHQWDV\RQ� GH÷HUL� LOH�� VX� DEVRUEVL\RQ� RUDQÕ� �r = 

����

��� VWDELOLWH� GH÷HUL� �r�  � ����

��� \XPXúDPD� GH÷HUL� �r = 0,24**), R5� GH÷HUL� �r = 

����

���5P�GH÷HUL��r� �����

���(�GH÷HUL��r� �����

���5P���(�GH÷HUL��r = 0,24**) ve A 

GH÷HUL��r = 0,37**) arDVÕQGD�3������G�]H\LQGH��07,�GH÷HUL��r� �����
��LOH�DUDVÕQGD�LVH�
P<0,05 düzeyinde önemli ve SR]LWLI�ELU�LOLúNL�WHVSLW�HGLOPLúWLU� 
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'L÷HU� WDUDIWDQ� EHNOHPHOL� VHGLPHQWDV\RQ� GH÷HUL� LOH�*0� GH÷HUL� �r = 0,02ns) ve 

YDORULPHWUH�GH÷HUL��r = -����QV��DUDVÕQGD�NL�NRUHODV\RQ�LVH�|QHPVL]�EXOXQPXúWXU� 
%HNOHPHOL� VHGLPHQWDV\RQ� GH÷HUL�� ]HOHQ\� VHGLPHQWDV\RQ� GH÷HULQGHQ� VRQUD� HQ�

\�NVHN�NRUHODWLI� LOLúNL\H�JOXWHQ�RUDQÕ� LOH pozitif seviyede�JLUPLúWLU��%X�NRUHODV\RQD�DLW�
VHUSLOPH� GL\DJUDPÕ� ùHNLO� �����¶� WH� YHULOPLúWLU�� <R÷XQOX÷XQ� HQ� oRN� \DúDQGÕ÷Õ� E|OJH��
EHNOHPHOL� VHGLPHQWDV\RQ� GH÷HULQLQ� ��� -� ���PO� YH� JOXWHQ� RUDQÕQÕQ��� ��� -� ��� ROGX÷X�
bölgedir. 
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ùHNLO������ $QDOL]L�\DSÕODQ�HNPHNOLN�XQODUÕQ��EHNOHPHOL�VHGLPHQWDV\RQ�GH÷HUOHUL�YH�
JOXWHQ�RUDQODUÕ�DUDVÕQGDNL�GD÷ÕOÕP�GL\DJUDPÕ 

 

4.2. Reolojik Analiz 6RQXoODUÕQÕQ�'H÷HUOHQGLULOPHVL 
4.2.1. Farinograf 'H÷HUOHUL 
���������6X�$EVRUEVL\RQ�2UDQÕ 

$UDúWÕUPD� NDSVDPÕQGD� DQDOL]� HGLOHQ� ���� DGHW� HNPHNOLN� EX÷GD\� XQXQD� DLW� VX�
DEVRUEVL\RQ� RUDQODUÕ� HQ� G�ú�N������ LOH��� ��� DUDVÕQGD� GH÷LúPLú� YH� RUWDODPD��������
ROPXúWXU��6X�DEVRUEVL\RQ�RUDQODUÕQÕQ�VWDQGDUW�VDSPDVÕ�LVH������RODUDN�EXOXQPXúWXU��6X�
DEVRUEVL\RQ�RUDQODUÕQD�DLW�JUDILN�ùHNLO������¶� WH�YHULOPLúWLU� Köksel vd. (2000), ekmek 

�UHWLPL� LoLQ� NXOODQÕODFDN� XQODUÕQ�� VX� DEVRUEVL\RQ� RUDQÕQÕQ� \�NVHN� ROPDVÕ� JHUHNWL÷LQL�
belirtmektedirler. 
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ùHNLO������ (NPHNOLN� XQ� |UQHNOHULQLQ� HQ� G�ú�N�� HQ� \�NVHN� YH� RUWDODPD� VX�
DEVRUEVL\RQ�RUDQODUÕ�LOH�EX�RUDQODUD�DLW�VWDQGDUW�VDSPD� 

 

6X� DEVRUEVL\RQ� RUDQÕQÕQ� NRUHODV\RQ� NDWVD\ÕODUÕ� oL]HOgesi (Çizelge 4.2.) 

LQFHOHQGL÷LQGH��VX�DEVRUEVL\RQ�RUDQÕ� LOH��*0�GH÷HUL� �r� �����

���VWDELOLWH�GH÷HUL� �r = 

0,20**), R5� GH÷HUL� �r� �����

���5P�GH÷HUL� �r� �����

���(�GH÷HUL� �r = 0,25**) ve A 

GH÷HUL� �r�  � ����

�� DUDVÕQGD� 3������ G�]H\LQGH� önemli ve pozitif GHUHFHGH� ELU� LOLúNL�
WHVSLW�HGLOPLúWLU� 

6X� DEVRUEVL\RQ� RUDQÕ� LOH�� \XPXúDPD� GH÷HUL� �r�  � ����QV��� 5P� �� (� GH÷HUL� �r = 

����QV���07,�GH÷HUL� �r = -����QV��YH�YDORULPHWUH�GH÷HUL� �r = -����QV�� LOH� DUDVÕQGD� LVH�
|QHPVL]�ELU�LOLúNL�EXOXQPXúWXU� 

6X� DEVRUEVL\RQ� RUDQÕ� LOH� SURWHLQ� RUDQ� YH� NDOLWHVL� �]HULQH� \DSÕODQ� oDOÕúPDGD�
D‘Applonia ve Kunherth (1984�¶�GH�EHQ]HU�VRQXoODU�HOGH�HWPLúOHUGLU�� 

6X� DEVRUEVL\RQ� RUDQÕ� HQ� \�NVHN� NRUHODV\RQD� QHP� RUDQÕ ile negatif düzeyde 

JLUPLúWLU��%X�LOLúNL\H�DLW�VHUSLOPH�GL\DJUDPÕ�ùHNLO������¶�GD�YHULOPLúWLU��6X�DEVRUEVL\RQ�
RUDQÕQÕQ������-����DUDVÕQGD��QHP�RUDQÕQÕQ���������–�������DUDVÕQGD�ROGX÷X�E|OJHOHU�
\R÷XQOX÷XQ�HQ�ID]OD�J|U�OG�÷��E|OJHOHUGLU� 
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ùHNLO������ $QDOL]L� \DSÕODQ� HNPHNOLN� XQODUÕQ�� VX� DEVRUEVL\RQ� YH� QHP� RUDQODUÕ�
DUDVÕQGDNL�GD÷ÕOÕP�GL\DJUDPÕ 

 

���������*HOLúPH�0�GGHWL��*0� 
 $QDOL]� VRQXoODUÕ� LQFHOHQGL÷LQGH�� *0� GH÷HUOHUL� ���� GN� LOH� ���� GN� DUDVÕQGD�
GH÷LúPLú�YH�RUWDODPD������GN�RODUDN�EXOXQPXúWXU��%X�GH÷HUOHUH�DLW�VWDQGDUW�VDSPD�LVH�
����¶� GLU�� *0� GH÷HUOHULQH� DLW� JUDILN� ùHNLO� �����¶� GH� YHULOPLúWLU�� *0�� HNPHN�
PDWHU\DOOHULQLQ�KRPRMHQ�úHNLOGH�NDUÕúÕS��KDPXU�KDOLQH�JHOPH\H�EDúODGÕ÷Õ�]DPDQD�NDGDU�
JHoHQ�V�UH\L�VLPJHOHU�YH�EX�V�UHQLQ���GN�YH��]HULQGH�ROPDVÕ� LVWHQLU��$QDOL]�HGLOHQ�XQ�
|UQHNOHULQGHQ� ��� WDQHVL� V|]� NRQXVX� GH÷HULQ� DOWÕQGD� NDOÕUNHQ�� ��� WDQHVL� EX� GH÷HULQ�
�]HULQGH�oÕNPÕúWÕU (Ek 7.1.).�.RoDN�YH�$\GÕQ� ��������HNPHNOLN�EX÷GD\�XQODUÕ��]HULQH�
\DSWÕNODUÕ�DUDúWÕUPDODUÕQGD��*0¶�QL������–������GN�RODUDN�EXOPXúODUGÕU� 
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ùHNLO������ Ekmeklik un örnekOHULQLQ�HQ�G�ú�N��HQ�\�NVHN�YH�RUWDODPD�*0�GH÷HUOHUL�
LOH�EX�GH÷HUOHUH�DLW�VWDQGDUW�VDSPD 
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*0� GH÷HULQLQ� NRUHODV\RQ� NDWVD\ÕODUÕ� oL]HOJHVL� �dL]HOJH� ������ LQFHOHQGL÷LQGH��
VWDELOLWH� GH÷HULQLQ� �r�  � ����

��� YDORULPHWUH� GH÷HULQLQ� �r�  � ����

��� (� GH÷HULQLQ� �r = 

0,3�

��YH�$�GH÷HULQLQ��r� �����

���*0�GH÷HULQH�3������G�]H\LQGH� 5P�GH÷HULQLQ��r 

= 0,13*) ise P<0,05 düzeyinde önemli ve SR]LWLI�GHUHFHGH�HWNL�HWWLNOHUL�J|U�OP�úW�U� 
 *0� GH÷HUL� LOH�� 07,� GH÷HUL� �r = 0,02ns), R5� GH÷HUL� �r�  � ����QV��� \XPXúDPD�
GH÷HUL��r = -0.02QV��YH�5P���(�GH÷HUL��r = -����QV��DUDVÕQGD�NL�NRUHODV\RQ�LVH�|QHPVL]�
EXOXQPXúWXU� 

%XOGX÷XPX]� VRQXoODUOD�� D\QÕ� NRQXGD� oDOÕúPDODU� \DSDQ� %DNHU� YG�� ������¶� QLQ�
EXOGXNODUÕ� VRQXoODU� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� HOGH� HGLOHQ� VRQXoODU� DUDVÕQGD� E�\�N� RUDQGD�
paralellik gözOHQPLúWLU� 

*0�GH÷HUL��HQ�\�NVHN�NRUHODV\RQD�(�GH÷HUL�LOH�pozitif derecede girmektedir. Bu 

NRUHODV\RQD�DLW�VHUSLOPH�GL\DJUDPÕ�ùHNLO������¶�GH�YHULOPLúWLU��%X�LOLúNLGH�\R÷XQOX÷XQ�
HQ�ID]OD�\DúDQGÕ÷Õ�E|OJH��*0�GH÷HULQLQ�����-�����GN�DUDVÕQGD��(�GH÷HULQLQ�����- 160 mm 

DUDVÕQGD�ROGX÷X�E|OJHGLU� 
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ùHNLO������ $QDOL]L�\DSÕODQ�HNPHNOLN�XQODUÕQ��*0�YH�(�GH÷HUOHUL�DUDVÕQGDNL�GD÷ÕOÕP��
GL\DJUDPÕ 

 

4.2.1.3. Stabilite 

 øQFHOHQHQ�|UQHNOHULQ�VWDELOLWH�GH÷HUOHUL�����GN� LOH������GN�DUDVÕQGD�GH÷LúPLú ve 

RUWDODPD�����GN�RODUDN�EXOXQPXúWXU��%X�GH÷HUOHUH�DLW�VWDQGDUW�VDSPD�LVH������ROPXúWXU���
6WDELOLWH� GH÷HUOHULQH� DLW� GH÷LúLP� JUDIL÷L� ùHNLO� �����¶� GD� YHULOPLúWLU�� 6WDELOLWH� GH÷HUL��
KDPXUXQ� \R÷UXODELOPH� V�UHVLGLU�� +DPXUXQ� ROXúPD\D� EDúODGÕ÷Õ� ]DPDQGDQ�� \R÷UXOup, 
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o�U�PH\H� EDúODGÕ÷Õ� ]DPDQD� NDGDU� JHoHQ� V�UHGLU� YH� HNPHNOLN� XQODUGD�� ���� GN� YH�
�]HULQGH�ROPDVÕ� LVWHQPHNWHGLU��$QDOL]L�\DSÕODQ�|UQHNOHUGHQ���� WDQHVL� LVWHQLOHQ�GH÷HULQ�
�]HULQGH�oÕNDUNHQ�����WDQHVL�EX�GH÷HULQ�DOWÕQGD�NDOPÕúWÕU��(N������� Khattak vd. (1974), 

HNPHNOLN�NDOLWHVL�L\L�ELU�XQXQ��VWDELOLWH�V�UHVLQLQ�X]XQ�ROPDVÕ�JHUHNWL÷LQL�EHOLUWPLúOHUGLU� 
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ùHNLO������ (NPHNOLN� XQ� |UQHNOHULQLQ� HQ� G�ú�N�� HQ� \�NVHN� YH� RUWDODPD� VWDELOLWH�
GH÷HUOHUL�LOH�EX�GH÷HUOHUH�DLW�VWDQGDUW�VDSPD� 

 

StabiOLWH� GH÷HULQH� DLW� NRUHODV\RQ� NDWVD\ÕODUÕ� oL]HOJHVL� �dL]HOJH� ������
LQFHOHQGL÷LQGH�� VWDELOLWH� GH÷HUL� LOH�� YDORULPHWUH� GH÷HUL� �r�  � ����

��� 5P� GH÷HUL� �r = 

����

��YH�$�GH÷HUL� �r� �����

��DUDVÕQGD�3������G�]H\LQGH��(�GH÷HUL� �r = 0,12*) ile 

DUDVÕQGD�LVH�3����� düzeyinde önemli ve SR]LWLI�ELU�LOLúNL�VDSWDQPÕúWÕU�� 
07,�GH÷HUL��r = -����

��YH�\XPXúDPD�GH÷HUL��r = -����

��LOH�VWDELOLWH�GH÷HUL�

DUDVÕQGD�3������G�]H\LQGH�önemli ve QHJDWLI�ELU�LOLúNL�WHVSLW�HGLOPLúWLU� 
 6WDELOLWH� GH÷HUL� LOH�� 55� GH÷HUL� �r = 0,06ns) ve� 5P� �� (� GH÷HUL� �r = 0,06ns) 

DUDVÕQGDNL�NRUHODV\RQ�LVH�|QHPVL]�EXOXQPXúWXU�� 
$UDúWÕUPD�NDSVDPÕQGD�Hlde edilen sonuçlar, Uluöz (1965) ve Pomeranz (1987)’ 

ÕQ�oDOÕúPDODUÕQGD�HOGH�HWWLNOHUL�VRQXoODU�LOH�EHQ]HUOLN�J|VWHUPHNWHGLU� 
6WDELOLWH� GH÷HUL�� HQ� \�NVHN� NRUHODWLI� LOLúNL\H� \XPXúDPD� GH÷HUL� LOH negatif 

düzeyde� JLUPLúWLU�� %X� LOLúNL\H� DLW� VHUSLOPH� GL\DJUDPÕ� ùHNLO� �����¶� GH� YHULOPLúWLU�� %X�
LOLúNLQLQ�\DúDQGÕ÷Õ�HQ�\R÷XQ�E|OJH�VWDELOLWH�GH÷HULQLQ�����-�����GN�DUDVÕQGD�YH�\XPXúDPD�
GH÷HULQLQ����-�����%8�GH÷HUOHUL�DUDVÕQGD�ROGX÷X�E|OJHGLU� 
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ùHNLO������ $QDOL]L� \DSÕODQ� HNPHNOLN� XQODUÕQ�� Vtabilite ve \XPXúDPD� GH÷HUOHUL�
DUDVÕQGDNL GD÷ÕOÕP�GL\DJUDPÕ 

 

���������<R÷XUPD�7ROHUDQV�øQGHNVL��07,� 
 <DSÕODQ� DQDOL]OHUGH�HNPHNOLN�XQ�|UQHNOHULQLQ�07,�GH÷HUOHUL 0 BU ile 150 BU 

DUDVÕQGD�GH÷LúPLú�YH�RUWDODPD������%8�ROPXúWXU��%X�GH÷HUOHUH�DLW� VWDQGDUW� VDSPD� LVH�
�����¶� W�U��07,� GH÷HUOHULQH� DLW� GH÷HUOHULQ� GH÷LúLP� JUDIL÷L� ùHNLO� �����¶� GH� YHULOPLúWLU��
07,�GH÷HUL��KDPXUXQ�J�o�J|VWHUJHVLGLU�YH����%8¶�GDQ�ID]OD�ROPDVÕ� LVtenmez. Analizi 

\DSÕODQ�|UQHNOHUGHQ����WDQHVL�EX�GH÷HULQ�DOWÕQGD�NDOÕUNHQ�����WDQHVL�EX�GH÷HUL�DúPÕúWÕU 
(Ek 7.1.).� (NPHN� \DSÕPÕQGD� NXOODQÕODFDN� ELU� XQXQ��*0� YH� VWDELOLWH� V�UHOHULQLQ� X]XQ��
07,�YH�\XPXúDPD�GH÷HUOHULQLQ�G�ú�N�ROPDVÕ�LVWHQLU��8OX|]��������3RPHranz, 1987). 
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ùHNLO������ (NPHNOLN�XQ�|UQHNOHULQLQ�HQ�G�ú�N��HQ�\�NVHN�YH�RUWDODPD�07,�GH÷HUOHUL�
ile EX�GH÷HUOHUH�DLW�VWDQGDUW�VDSPD 
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07,�GH÷HULQH�DLW�NRUHODV\RQ�NDWVD\ÕODUÕ�oL]HOJHVL��dL]HOJH������� LQFHOHQGL÷LQGH��
07,�GH÷HUL�LOH��\XPXúDPD�GH÷HUL��r� �����

��DUDVÕQGD�3������G�]H\LQGH��55�GH÷HUL��r 

 � ����
�� LOH� DUDVÕQGD� LVH� 3������ G�]H\LQGH� önemli ve pozitif bLU� LOLúNL� EXOXQPXúWXU��
9DORULPHWUH�GH÷HUL� �r = -����

�� LOH� DUDVÕQGD� LVH�3������G�]H\LQGH�önemli ve negatif  

derecede bir LOLúNL�J|U�OP�úW�U� 
 07,� GH÷HUL� LOH��5P�GH÷HUL� �r�  � ����QV��� (� GH÷HUL� �r�  � ����QV���$� GH÷HUL� �r = 

����QV��YH�5P���(�GH÷HUL��r = -����QV��DUDVÕQGDNL�NRUHODV\RQ�LVH�|QHPVL]�EXOXQPXúWXU� 
07,� GH÷HUL�� HQ� \�NVHN� NRUHODV\RQD� \XPXúDPD� GH÷HUL� LOH� pozitif düzeyde 

giUPLúWLU�� %X� � NRUHODV\RQD� DLW� VHUSLOPH� GL\DJUDPÕ� ùHNLO� �����¶� GH� YHULOPLúWLU�� 07,�
GH÷HULQLQ����-����%8�YH�\XPXúDPD�GH÷HULQLQ����-�����%8�ROGX÷X�E|OJH�\R÷XQOX÷XQ�HQ�
ID]OD�\DúDQGÕ÷Õ�E|OJHGLU� 
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ùHNLO������ $QDOL]L�\DSÕODQ�HNPHNOLN�XQODUÕQ��07, ve \XPXúDPD�GH÷HUOHUL�DUDVÕQGDNL 
GD÷ÕOÕP�GL\DJUDPÕ 

 

���������<XPXúDPD 

 $QDOL]L� \DSÕODQ� HNPHNOLN� XQODUÕQ� \XPXúDPD� GH÷HUOHUL� ��� %8� LOH� ���� %8�
DUDVÕQGD� GH÷LúPLú� YH� RUWDODPD� �����%8�RODUDN� VDSWDQPÕúWÕU��%X�GH÷HUOHUH� DLW� VWDQGDUW�
sapma ise 29,34 olDUDN�EHOLUOHQPLúWLU� <XPXúDPD�GH÷HUOHULQH�DLW�JUDILN�ùHNLO������¶�GH�
YHULOPLúWLU��<XPXúDPD�GH÷HUL��KDPXUXQ�\R÷UXOPD\D�NDUúÕ�J|VWHUGL÷L�PXNDYHPHW�ROXS��
KDPXUXQ�o�U�PHVL�RODUDN�GD�ELOLQLU��ø\L�ELU�HNPHNOLN�XQGD�\XPXúDPD�GH÷HULQLQ�HQ�ID]OD�
���� %8� ROPDVÕ� LVWHQLU�� GDKD� \�NVHN� ROPDVÕ� KDPXUXQ� ]D\ÕI� ROGX÷X� DQODPÕQD� JHOLU��
gUQHNOHULQ� ��� WDQHVL� V|]� NRQXVX� GH÷HULQ� DOWÕQGD� oÕNDUNHQ�� ��� WDQHVL� EX� GH÷HULQ�
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üzerindedir (Ek 7.1.).�(NPHNOLN�EX÷GD\�XQX��]HULQH�\DSÕODQ�ELU�oDOÕúPDGD��\XPXúDPD�
GH÷HUL����–�����%8�DUDVÕQGD�EXOXQPXúWXU �.RoDN�YH�$\GÕQ���������<XPXúDPD�GHUHFHVL�
D]�RODQ�XQODUÕQ�WHNQRORMLN�GH÷HUL�YH�HNPHNOLN�NDOLWHVL�\�NVHNWLU��(OJ�Q�������� 
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ùHNLO������ (NPHNOLN� XQ� |UQHNOHULQLQ� HQ� G�ú�N�� HQ� \�NVHN� YH� RUWDODPD� \XPXúDPD�
GH÷HUOHUL�LOH�EX�GH÷erlere ait standart sapma  

 

<XPXúDPD� GH÷HULQH� DLW� NRUHODV\RQ� NDWVD\ÕODUÕ� oL]HOJHVL� �dL]HOJH� ������
LQFHOHQGL÷LQGH��55�GH÷HULQLQ��r� �����

��3������G�]H\LQGH��(�GH÷HUL��r = 0,12*) ve A 

GH÷HULQLQ� �r = 0,14*) ise P<0,05 düzeyinde önemli ve pozitif derecede yuPXúDPD�
GH÷HULQH�HWNL�HWWLNOHUL�VDSWDQPÕúWÕU� 

9DORULPHWUH� GH÷HULQLQ� �r = -0,50**) P<0,01 düzeyinde önemli ve negatif 

GHUHFHGH��\XPXúDPD�GH÷HULQH�HWNLOL�ROGX÷X�J|U�OP�úW�U� 
5P���(�GH÷HUL��r� �����QV��LOH�\XPXúDPD�GH÷HUL�DUDVÕQGD�LVH�|QHPVL]�ELU�LOLúNL�

bulunmXúWXU�  
.KDWWDN�YG�� ������¶�QLQ�HNPHNOLN�XQODU��]HULQGHNL�oDOÕúPDODUÕQGD�HOGH�HWWLNOHUL�

VRQXoODU�LOH�oDOÕúPDPÕ]GD�HOGH�HGLOHQ�VRQXoODU�DUDVÕQGD�EHQ]HUOLN�J|U�OP�úW�U� 
<XPXúDPD� GH÷HUL�� 07,� GH÷HULQGHQ� VRQUD� HQ� \�NVHN� NRUHODWLI� LOLúNL\H�

YDORULPHWUH�GH÷HUL�LOH negatif düzeyde JLUPLúWLU��%X�NRUHODV\RQD�DLW�VHUSLOPH�GL\DJUDPÕ�
ùHNLO������¶�GH�YHULOPLúWLU��<XPXúDPD�GH÷HUL� LOH�YDORULPHWUH�GH÷HUL�DUDVÕQD� WHUV�RUDQWÕ�
ROGX÷X� J|U�OP�úW�U�� <XPXúDPD� GH÷HUL�� ��� -� ����%8� GH÷HUOHUL� DUDVÕQGD� \�NVHOGLNoH��
YDORULPHWUH�GH÷HUL���9 -����GH÷HUOHUL�DUDVÕQGD�G�ú�ú�J|VWHUPLúWLU� 
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ùHNLO������ $QDOL]L� \DSÕODQ� HNPHNOLN� XQODUÕQ�� \XPXúDPD� YH� YDORULPHWUH� GH÷HUOHUL�
DUDVÕQGDNL GD÷ÕOÕP�GL\DJUDPÕ 

 

4.2.1.6. Valorimetre 

 øQFHOHQHQ�XQ�|UQHNOHULQLQ�YDORULPHWUH�GH÷HUOHUL���� LOH����DUDVÕQGD�GH÷LúPLú�YH�
RUWDODPD� ������ ROPXúWXU�� 6WDQGDUW� VDSPD� LVH� ����� RODUDN� EXOXQPXúWXU�� 9DORULPHWUH�
GH÷HUOHULQH�DLW�JUDILN�ùHNLO������¶� WH�YHULOPLúWLU� 9DORULPHWUH�GH÷HUL�|]HO�ELU� úDEORQ� LOH�
|Oo�O�U��)DULQRJUDPÕQ�NXYYHWL�KDNNÕQGD�JHQHO�ELU�ILNLU�YHULU�YH�HQ�D]����ROPDVÕ�LVWHQLU��
$QDOL]L� \DSÕODQ� XQ�|UQHNOHULQGHQ���� WDQHVL� EX�GH÷HULQ� DOWÕQGD�oÕNDUNHQ����� WDQHVL� V|]�
NRQXVX�GH÷HULQ��]HULQGH�oÕNPÕúWÕU��(N������� 
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ùHNLO������ (NPHNOLN�XQ�|UQHNOHULQLQ�HQ�G�ú�N�� HQ�\�NVHN�YH�ortalama valorimetre 

GH÷HUOHUL�LOH�EX�GH÷HUOHUH�DLW�VWDQGDUW�VDSPD 
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9DORULPHWUH� GH÷HULQH� DLW� NRUHODV\RQ� NDWVD\ÕODUÕ� oL]HOJHVL� �dL]HOJH� ������
LQFHOHQGL÷LQGH��YDORULPHWUH�GH÷HULQLQ��55�GH÷HUL��r = -����

���5P�GH÷HUL��r = -0,22**), 

5P���(�GH÷HUL� �r = -0,17**)�YH�$�GH÷HUL� �r = -����

�� LOH�DUDVÕQGD�3������G�]H\LQGH�
önemli ve QHJDWLI�GHUHFHGH�ELU�LOLúNL�VDSWDQPÕúWÕU� 

(�GH÷HUL��r = -����QV��LOH�YDORULPHWUH�GH÷HUL�DUDVÕQGDNL�NRUHODV\RQ�LVH�|QHPVL]�
EXOXQPXúWXU� 

9DORULPHWUH� GH÷HUL� \XPXúDPD� GH÷HULQGHQ� VRQUD� HQ� \�NVHN korelasyona MTI 

GH÷HUL� LOH�negatif düzeyde JLUPLúWLU��%X�NRUHODWLI� LOLúNL\H�DLW� VHUSLOPH�GL\DJUDPÕ�ùHNLO�
�����¶� GD� YHULOPLúWLU��%X� LOLúNLGH�HQ� \R÷XQ�E|OJH�� YDORULPHWUH� GH÷HULQLQ���� - 50, MTI 

GH÷HULQLQ�LVH����-����%8�ROGX÷X�E|OJHGLU� 
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ùHNLO������ $QDOL]L� \DSÕODQ� HNPHNOLN� XQODUÕQ�� YDORULPHWUH� YH� 07,� GH÷HUOHUL�
DUDVÕQGDNL�GD÷ÕOÕP�GL\DJUDPÕ 

 

4.2.2. Ekstensograf 6RQXoODUÕ 
4.2.2.1. Sabit Deformasyondaki Direnç (R5) 

 $QDOL]L� \DSÕODQ� HNPHNOLN� XQ� |UQHNOHULQGH�� 55� GH÷HUL� ���� %8� LOH� ���� %8 

DUDVÕQGD� GH÷LúPLú� YH� RUWDODPD� ������� %8� RODUDN� WHVSLW� HGLOPLúWLU�� %X� GH÷HUOHUH� DLW�
VWDQGDUW�VDSPD�LVH�������ROPXúWXU��55�GH÷HUOHULQH�DLW�JUDILN�ùHNLO������¶�GH�YHULOPLúWLU��
R5� GH÷HUL�� KDPXUXQ� GD\DQPD� GLUHQFL� KDNNÕQGD� ELOJL� YHULU� YH� ���� -� ���� %8� DUDVÕQGD�
oOPDVÕ� LVWHQLU�� $QDOL]L� \DSÕODQ� ���� DGHW� XQ� |UQH÷LQLQ� ��� WDQHVL� EX� GH÷HU� DUDOÕ÷ÕQGD 
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bulunurken���� WDQHVL�����%8¶�LQ�DOWÕQGD����� WDQHVL�����%8¶�LQ��]HULQGH�oÕNPÕúWÕU� �(N�
7.1.). 
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ùHNLO������ (NPHNOLN�XQ�|UQHNOHULQLQ�HQ�G�ú�N��HQ�\üksek ve ortalama R5�GH÷HUOHUL�
LOH�EX�GH÷HUOHUH�DLW�VWDQGDUW�VDSPD 

 

R5� GH÷HULQH� DLW� NRUHODV\RQ� NDWVD\ÕODUÕ� oL]HOJHVL� �dL]HOJH� ������ LQFHOHQGL÷LQGH��
5P�GH÷HULQLQ��r� �����

���5P���(�GH÷HULQLQ��r� �����

��YH�$�GH÷HULQLQ��r = 0,60**) 

R5�GH÷HULQH�3������G�]Hyinde önemli ve SR]LWLI��(�GH÷HULQLQ��r = -0,31**) ise P<0,01 

düzeyinde önemli ve QHJDWLI�ELU�HWNLGH�EXOXQGX÷X�VDSWDQPÕúWÕU� 
R5�GH÷HUL�HQ�\�NVHN�NRUHODV\RQD�5P���(�GH÷HUL�LOH pozitif düzeyde�JLUPLúWLU��%X�

NRUHODWLI� LOLúNL\H�DLW�VHUSLOPH�GL\DJUDPÕ�ùHNLO������¶�GH�YHULOPLúWLU��55�GH÷HULQLQ�����- 
����%8�YH�5P� �� (� GH÷HULQLQ� ���� -� ���� ROGX÷X� E|OJH� \R÷XQOX÷XQ� HQ� ID]OD� J|U�OG�÷��
bölgedir. 
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ùHNLO������ $QDOL]L� \DSÕODQ� HNPHNOLN� XQODUÕQ�� 55 ve Rm /� (� GH÷HUOHUL� DUDVÕQGDNL�
GD÷ÕOÕP�GL\DJUDPÕ 

 

4.2.2.2. Maksimum Direnç (Rm) 

$UDúWÕUPD�NDSVDPÕQGD�LQFHOHQHQ�HNPHNOLN�XQ�|UQHNOHULQLQ�5P�GH÷HUOHUL�����%8�
LOH� ���� %8� DUDVÕQGD� GH÷LúPLú� YH� RUWDODPD� ������� %8� RODUDN� EXOXQPXúWXU�� 'H÷HUOHU�
DUDVÕQGDNL�VWDQGDUW�VDSPD�LVH�������ROPXúWXU��5P�GH÷HUOHULQH�DLW�JUDILN�ùHNLO������¶�GD�
YHULOPLúWLU��5P�GH÷HUL��KDPXUXQ�X]DPD\D�NDUúÕ�J|VWHUPLú�ROGX÷X�GLUHQoWLU�YH�KDPXUXQ�
NDEDUDELOPH�NDELOL\HWL�KDNNÕQGD�ELOJL�YHULU��.DOLWHOL�HNPHNOLN�XQODUGD�5P�GH÷HULQLQ�����
–�����%8�DUDVÕQGD�ROPDVÕ�LVWHQPHNWHGLU��$QDOL]L�\DSÕODQ�XQ�|UQHNlerinden 46 tanesi bu 

GH÷HUOHU� DUDVÕQGD� EXOXQXUNHQ�� ��� WDQHVL� ���� %8¶� LQ� DOWÕQGD�� ��� WDQHVL� ���� %8¶� LQ�
�]HULQGH� oÕNPÕúWÕU (Ek 7.1.).� hQDO� YG�� �������� HNPHNOLN� XQODU� �]HULQGH� \DSWÕNODUÕ�
DUDúWÕUPDGD�5P�GH÷HULQL�����%8�RODUDN�EXOPXúODUGÕU��(NVWHQVRJUDIWD�HNPHklik kalitesi 

iyi unlar, yüksek direnç ve yüksek elastikiyet ile karakterize edilirler (Bloksma, 1972). 
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ùHNLO������ (NPHNOLN�XQ�|UQHNOHULQLQ�HQ�G�ú�N��HQ�\�NVHN�YH�RUWDODPD�5P�GH÷HUOHUL�
LOH�EX�GH÷HUOHUH�DLW�VWDQGDUW�VDSPD 

 

Rm dH÷HULQH� DLW� NRUHODV\RQ� NDWVD\ÕODUÕ� oL]HOJHVL� �dL]HOJH� ������ LQFHOHQGL÷LQGH��
5P�GH÷HUL� LOH��5P� ��(�GH÷HUL� �r� �����

��YH�$�GH÷HUL� �r� �����

��DUDVÕQGD�3������
düzeyinde önemli ve SR]LWLI�ELU�LOLúNL�VDSWDQÕUNHQ��(�GH÷HUL��r = -����QV��LOH�DUDVÕQGD�LVH�
önemsL]�ELU�NRUHODV\RQ�WHVSLW�HGLOPLúWLU� 

<DSÕODQ�oDOÕúPDGD�HOGH�HGLOHQ�VRQXoODUOD��$LWNHQ�YG��������¶�QÕQ�oDOÕúPDODUÕQGD�
HOGH�HWWLNOHUL�VRQXoODU�X\XPOX�oÕNPÕúWÕU� $\UÕFD�.RQRSND�YG�� ������¶�QÕQ��Oberforster 

vd.  (1994�¶� QÕQ�� YH Gröger vd. (�����¶� QÕQ� oDOÕúPDODUÕQGDNL� VRQXoODU� LOH� HOGH� HGLOHQ�
sonuçlar benzer özellik göstermektedir.  

5P�GH÷HUL��HQ�\�NVHN�NRUHODWLI� LOLúNL\H�55� GH÷HUL� LOH�pozitif düzeyde JLUPLúWLU��
%X�NRUHODV\RQD�DLW�VHUSLOPH�GL\DJUDPÕ�ùHNLO������¶�GD�YHULOPLúWLU��%X�LOLúNLQLQ�HQ�\R÷XQ�
ROGX÷X� E|OJH�� 5P� GH÷HULQLQ� ���� - 500 BU ve R5� GH÷HULQLQ� ���� -� ���� %8� ROGX÷X�
bölgedir. 
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ùHNLO������ $QDOL]L�\DSÕODQ�HNPHNOLN�XQODUÕQ��5P�YH�55�GH÷HUOHUL�DUDVÕQGDNL�GD÷ÕOÕP�
GL\DJUDPÕ 

 

4.2.2.3. Elastikiyet (E) 

 $QDOL]OHUL�\DSÕODQ�XQ�|UQHNOHULQLQ�(�GH÷HUL����PP�LOH�����PP�DUDVÕQGD�GH÷LúPLú�
YH�RUWDODPD��������PP�ROPXúWXU��'H÷HUOHU�DUDVÕQGDNL�VWDQGDUW�VDSPD�LVH�������RODUDN�
EXOXQPXúWXU�� (� GH÷HUOHULQH� DLW� JUDILN� ùHNLO� �����¶� GH� YHULOPLúWLU�� (� GH÷HUL� KDPXUXQ�
uzayabilme kabiliyeti olup, 140 – 160 mm DUDVÕQGD�ROPDVÕ�LVWHQPHNWHGLU��gUQHNOHULQ����
WDQHVL�EX�GH÷HU�DUDOÕ÷ÕQGD�oÕNDUNHQ�����WDQHVL�����PP¶�QLQ��]HULQGH�����WDQHVL�����PP¶�
QLQ�DOWÕQGD�oÕNPÕúWÕU��(N��������(NPHNOLN�XQODU��]HULQGH�\DSÕODQ�ELU�oDOÕúPDGD�(�GH÷HUL�
����PP�RODUDN�EHOLUOHQPLúWLU��hQDO�Yd. 1996). Pyler (1988), ekmeklik kalitesi iyi olan 

XQODUÕQ��5P�YH�(�GH÷HUOHULQLQ�\�NVHN�ROPDVÕ�JHUHNWL÷LQL�ELOGLUPLúWLU� 
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ùHNLO������ (NPHNOLN�XQ�|UQHNOHULQLQ�HQ�G�ú�N��HQ�\�NVHN�YH�RUWDODPD�(�GH÷HUOHUL�LOH�
EX�GH÷HUOHUH�DLW�VWandart sapma 

 

(�GH÷HULQH�DLW�NRUHODV\RQ�NDWVD\ÕODUÕ�oL]HOJHVL� �dL]HOJH������� LQFHOHQGL÷LQGH��$�
GH÷HULQLQ� �r = 0,45**) P<0,01 düzeyinde önemli ve pozitif�� 5P� �� (� GH÷HULQLQ� �r = -

0,50**) ise P<0,01 düzeyinde önemli ve negatif dHUHFHGH�� (� GH÷HULQH� HWNL� HWWL÷L 
EHOLUOHQPLúWLU� 

(�GH÷HUL�HQ�\�NVHN�NRUHODV\RQD�5P���(�GH÷HUL�LOH�negatif düzeyde JLUPLúWLU��%X�
NRUHODWLI� LOLúNL\H� DLW� VHUSLOPH� GL\DJUDPÕ� ùHNLO� �����¶� GH� YHULOPLúWLU�� %X� LOLúNLGH�
\R÷XQOX÷XQ�HQ�ID]OD�ROGX÷X�E|OJH��(�GH÷HULQLQ�����-�����PP�DUDVÕ�YH�5P���(�GH÷HULQLQ�
2,0 –�����DUDVÕ�ROGX÷X�E|OJHGLU� 
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ùHNLO������ $QDOL]L� \DSÕODQ� HNPHNOLN� XQODUÕQ�� (� GH÷HUOHUL� YH� JOXWHQ� RUDQODUÕ�
DUDVÕQGDNL�GD÷ÕOÕP�GL\DJUDPÕ 
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4.2.2.4. Oran (Rm / E) 

øQFHOHQHQ� XQ� |UQHNOHULQGH� 5P� �� (� GH÷HUL� ����� LOH� ����� DUDVÕQGD� GH÷LúPLú� YH�
RUWDODPD������ROPXúWXU��5P���(�GH÷HULQLQ�VWDQGDUW�VDSPDVÕ�LVH������RODUDN�EXOXQPXúWXU��
5P� �� (� GH÷HUOHULQH� DLW� JUDILN� ùHNLO� �����¶� GH� YHULOPLúWLU�� 5P� �� (� GH÷HUL� PDNVLPXP�
GLUHQFLQ� X]DPD\D� NDUúÕ� RUDQÕGÕU� YH� L\L� ELU� HNPHNOLN� XQGD� ���� – 3,5 DUDVÕQGD� ROPDVÕ�
LVWHQPHNWHGLU�� $QDOL]L� \DSÕODQ� XQ� |UQHNOHULQGHQ� ��� WDQHVL� EX� GH÷HU� DUDOÕ÷ÕQGD 
bulunurken�����WDQHVL����¶�LQ�DOWÕQGD�����WDQHVL����¶�LQ��]HULQGH�oÕNPÕúWÕU� (Ek 7.1.). Bir 

KDPXUXQ� X]DPD� GLUHQFLQLQ�� X]DPD� \HWHQH÷LQH� RUDQÕ� (Rm / E) ne denli büyük olursa, 

IHUPDQWDV\RQ�WROHUDQVÕ�YH�LúOHPH\H�X\JXQOX÷X�R�GHQOL�ID]ODGÕU��8OX|]������; Özkaya ve 

Özkaya, 1990). 
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ùHNLO������ (NPHNOLN� XQ� |UQHNOHULQLQ� HQ� G�ú�N�� HQ� \�NVHN� YH� RUWDODPD� 5P� �� (�
GH÷HUOHUL�LOH�EX�GH÷HUOHUH�DLW�VWDQGDUt sapma 

 

5P� �� (� GH÷HULQH� DLW� NRUHODV\RQ� NDWVD\ÕODUÕ� oL]HOJHVL� �dL]HOJH� ������
LQFHOHQGL÷LQGH��$�GH÷HULQLQ��r = 0,47**) P<0,01 düzeyinde önemli ve pozitif derecede  

5P���(�GH÷HULQH�HWNLOL�ROGX÷X�J|U�OP�úW�U� 
5P���(�GH÷HUL�55�GH÷HULQGHQ�VRQUD�HQ�\�NVHN�NRUHODV\RQD�5P�GH÷HUL�LOH pozitif 

düzeyde� JLUPLúWLU�� %X� LOLúNL\H� DLW� VHUSLOPH� GL\DJUDPÕ� ùHNLO� �����¶� GH� YHULOPLúWLU�� %X�
LOLúNLGH��5P���(�GH÷HULQLQ�����–�����DUDVÕQGD�YH�5P�GH÷HULQLQ�����-�����%8�DUDVÕQGD�
ROGX÷X�E|OJH��\R÷XQOX÷XQ�HQ�ID]OD�\DúDQGÕ÷Õ�E|OJHGLU�� 
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ùHNLO������ $QDOL]L� \DSÕODQ� HNPHNOLN� XQODUÕQ��Rm / E� YH� 5P� GH÷HUOHUL� DUDVÕQGDNL�
GD÷ÕOÕP�GL\DJUDPÕ 

 

4.2.2.5. Enerji (A) 

$QDOL]L�\DSÕODQ�XQ�|UQHNOHULQGH�$�GH÷HUL����FP2 ile 161 cm2�DUDVÕQGD�GH÷LúPLú�
ve ortalama 91,49 cm2 olarak buluQPXúWXU�� 'H÷HUOHU� DUDVÕQGDNL� VWDQGDUW� VDSPD� LVH�
�����¶�GLU��$�GH÷HUOHULQH�DLW�JUDILN�ùHNLO������¶�GH�YHULOPLúWLU��$�GH÷HUL��HNVWHQVRJUDPÕQ�
cm2�RODUDN�DODQÕGÕU��SODQLPHWUH� LOH�|Oo�O�U�YH�JUDIL÷LQ�NXYYHWL�KDNNÕQGD�JHQHO�ELU� ILNLU�
verir. 70 – 110 cm2� DUDVÕQGD� ROPDVÕ� LVWHQLU�� gUQHNOHUGHQ� ��� WDQHVL� LVWHQLOHQ� GH÷HUOHU�
DUDVÕQGD�bulunurken, 12 tanesi 70 cm2¶� QLQ� DOWÕQGD�� ��� WDQHVL� ���� FP2’ nin üzerinde 

oÕNPÕúWÕU (Ek 7.1.). 
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ùHNLO������ (NPHNOLN�XQ�|UQHNOHULQLQ�HQ�G�ú�N�� HQ�\�NVHN�YH�RUWDODPD�$�GH÷HUOHUL�
LOH�EX�GH÷HUOHUH�DLW�VWDQGDUW�VDSPD 

 

3\OHU� �������� \DSWÕ÷Õ� oDOÕúPDODUGD HNPHNOLN� NDOLWHVL� L\L� RODQ� XQODUÕQ��
HNVWHQVRJUDI�YH�IDULQRJUDIWD�\�NVHN�GLUHQo�YH�\�NVHN�HODVWLNL\HW�J|VWHUGL÷LQL�YH�EX�W�U�
XQODUÕQ�� NXUYHOHUGH� ROXúWXUGXNODUÕ� JHQLú� ELU� DODQOD� \D� GD� NRSPD� LoLQ� JHUHNOL� LúLQ�
PLNWDUÕ\OD�NDUDNWHUL]H�HGLOGL÷LQL�ELOGLUPLúWLU� $\UÕFD�3RPHUDQ]���������HNVWHQVRJUDPGD�
HOGH� HGLOHQ� HQHUML� GH÷HULQLQ� JOXWHQLQ� X]DPD� \HWHQH÷L� YH� X]DPD\D� NDUúÕ� J|VWHUGL÷L�
GLUHQoOH�LOJLOL�ROGX÷XQX�LIDGH�HWPLúWLU� 

'L÷HU�SDUDPHWUH�GH÷HUOHQGLUPHOHULQGH��$�GH÷HULQLQ�GH�LOLúNLOHUL�LQFHOHQPLúWLU� 
$�GH÷HUL��HQ�\�NVHN�NRUHODWLI�LOLúNL\H�5P�GH÷HUL�LOH pozitif düzeyde�JLUPLúWLU��%X�

LOLúNL\H� DLW� VHUSLOPH� GL\DJUDPÕ� ùHNLO� �����¶� GD� YHULOPLúWLU��%X� LOLúNLGH� \R÷XQOX÷XQ� HQ�
ID]OD�ROGX÷X�E|OJH��$�GH÷HULQLQ����- 100 cm2�DUDVÕQGD�YH�5P�GH÷HULQLQ�����- 500 BU 

DUDVÕQGD�ROGX÷X�E|OJHGLU� 
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ùHNLO������ $QDOL]L�\DSÕODQ�HNPHNOLN�XQODUÕQ��$�YH�5P�GH÷HUOHUL�DUDVÕQGDNL�GD÷ÕOÕP�
GL\DJUDPÕ 

 

  Reolojik özellikler (farinograf vH� HNVWHQVRJUDI� GH÷HUOHUL�� NHQGL� LoLQGH  
GH÷HUOHQGLULOGL÷LQGH�� HQ� \�NVHN� SR]LWLI� YH� |QHPOL� LOLúNL� 5�� GH÷HUL� LOH� 5P� �� (� GH÷HUL 
DUDVÕQGD (r = 0,892**), HQ�\�NVHN�QHJDWLI�YH�|QHPOL� LOLúNL�(�GH÷HUL� LOH�5P / E�GH÷HUL 
DUDVÕQGD (r = -0,507**)� J|U�OP�úW�U��5HRORMLN özellikler, kimyasal ve fiziko-kimyasal 

|]HOOLNOHU� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD ise, en yüksek pozitif ve önemli� LOLúNL� $� GH÷HUL� LOH�
JOXWHQ� LQGHNV� RUDQÕ� DUDVÕQGD� �r�  � �����

��� HQ� \�NVHN� QHJDWLI� YH� |QHPOL� LOLúNL� VX�
DEVRUEVL\RQ�RUDQÕ�LOH�QHP�RUDQÕ�DUDVÕQGD��r = -�����

��DUDVÕQGD�EHOLUOHQPLúWLU�� 
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 $UDúWÕUPD� NDSVDPÕQGD� ��� D\UÕ� XQ� IDEULNDVÕQGDQ� DOÕQDQ� YH� DQDOL]L� \DSÕODQ� ����
DGHW� HNPHNOLN� XQ� |UQH÷LQLQLQ� ED]Õ� NDOLWH� SDUDPHWUHOHULQLQ�� NHQGL� LoLQGH� oRN� E�\�N�
GH÷LúLNOLNOHU�J|VWHUGL÷L�J|U�OP�úW�U� 
 (Q�\�NVHN��SR]LWLI�YH�|QHPOL�NRUHODV\RQODU��JOXWHQ�RUDQODUÕ� LOH�SURWHLQ�RUDQODUÕ��
sabit deformasyondaki direnç (R5�� GH÷HUOHUL� LOH� RUDQ� �5P� �� (�� GH÷HUOHUL�� � ]HOHQ\�
VHGLPHQWDV\RQ�GH÷HUOHUL� LOH�PRGLIL\H� �EHNOHPHOL�� VHGLPHQWDV\RQ�GH÷HUOHUL��PDNVLPum 

GLUHQo� �5P�� GH÷HUOHUL� LOH� 55� GH÷HUOHUL�� 5P� GH÷HUOHUL� LOH� HQHUML� �$�� GH÷HUOHUL�� 5P�
GH÷HUOHUL�LOH�5P���(�GH÷HUOHUL��\R÷XUPD�WROHUDQV�LQGHNVL��07,��GH÷HUOHUL�LOH�\XPXúDPD�
GH÷HUOHUL��JOXWHQ�RUDQODUÕ�LOH�]HOHQ\�VHGLPHQWDV\RQ�GH÷HUOHUL��SURWHLQ�RUDQODUÕ�LOH�]eleny 

VHGLPDQWDV\RQ� GH÷HUOHUL�� 55� GH÷HUOHUL� LOH� $� GH÷HUOHUL�� JOXWHQ� RUDQODUÕ� LOH� EHNOHPHOL�
VHGLPHQWDV\RQ� GH÷HUOHUL� YH� SURWHLQ� RUDQODUÕ� LOH� EHNOHPHOL� VHGLPHQWDV\RQ� GH÷HUOHUL�
DUDVÕQGD�J|U�OP�ú�YH�EX�LOLúNLOHU�DUDVÕQGD�GR÷UX�RUDQWÕ�ROGX÷X�VDSWDQPÕúWÕU� 

En yükVHN�� QHJDWLI� YH� |QHPOL� LOLúNLOHU� LVH�� (� GH÷HUOHUL� LOH� 5P� �� (� GH÷HUOHUL��
\XPXúDPD�GH÷HUOHUL�LOH�YDORULPHWUH�GH÷HUOHUL��VWDELOLWH�GH÷HUOHUL�LOH�\XPXúDPD�GH÷HUOHUL��
VWDELOLWH�GH÷HUOHUL�LOH�07,�GH÷HUOHUL�YH�07,�GH÷HUOHUL�LOH�YDORULPHWUH�GH÷HUOHUL�DUDVÕQGD�
beliUOHQPLúWLU� 

%�W�Q� EX� NRUHODV\RQ� GH÷HUOHUL� DUDVÕQGD� HNPHNOLN� XQ� NDOLWHVLQLQ� GR÷UX� RODUDN�
EHOLUOHQPHVLQGH�� |]HOOLNOH� JOXWHQ� RUDQÕ�� SURWHLQ� RUDQÕ�� =HOHQ\� VHGLPHQWDV\RQ� GH÷HUL��
PRGLIL\H�VHGLPHQWDV\RQ�GH÷HUL��VWDELOLWH�GH÷HUL��\XPXúDPD�GH÷HUL��5P�GH÷HUL��(�GH÷Hri 
YH�$�GH÷HULQH�DLW�NRUHODV\RQODU�\DUGÕPFÕ�ROPXúWXU��%X�QHGHQOH�V|]�NRQXVX�GH÷HUOHULQ�
KDVVDV� ELU� úHNLOGH� EHOLUOHQPHVL� YH� DUDODUÕQGDNL� NRUHODV\RQXQ� GLNNDWH� DOÕQPDVÕ\OD� XQ�
NDOLWHVL�KDNNÕQGD�|QHPOL�ELU�YHUL�HOGH�HGLOHELOLU��� 
 (NPHNOLN�XQODUÕQ��VDKLS�ROPDVÕ�gereken tüm teknolojik kalite kriterlerinin, uzun 

V�UHQ� oDOÕúPD� YH� GHQH\OHUGHQ� VRQUD� GHWD\OÕ� ELU� úHNLOGH� EHOLUOHQGL÷L� YH� ED]Õ� NDOLWH�
NULWHUOHULQH�X\PDQÕQ�\DVDO�ELU�]RUXQOXOXN�KDOLQH�JHOGL÷L�J�Q�P�]GH��EX�NDGDU�GH÷LúLNOLN�
gösteren ve söz konusu kalite paramHWUHOHUL\OH�X\XP�VD÷ODPD\DQ�XQODUÕQ��HNPHNOLN�XQ�
VÕQÕIÕQGD� SL\DVDGD� \HU� DOGÕ÷Õ� YH� W�NHWLFL\H� DU]� HGLOGL÷L� J|U�OPHNWHGLU�� 6|]� NRQXVX� EX�
durum standart ve kaliteli ekmek üretimini olumsuz etkilemektedir.  

$QDOL]� HGLOHQ� HNPHNOLN� EX÷GD\� XQX� |UQHNOHULQGHQ� ��� WDQHVLQLQ� QHP� RUDQÕ�� ���
WDQHVLQLQ�SURWHLQ�RUDQÕ�7�UN�*ÕGD�.RGHNVL�%X÷GD\�8QX�7HEOL÷L¶�QGH�EHOLUWLOHQ�GH÷HUOHUH�
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X\JXQ�EXOXQPXúWXU��.�O�RUDQODUÕ�EDNÕPÕQGDQ�LVH�W�P�|UQHNOHULQ�7LS-550 ya da Tip-650 

VÕQÕIÕQD�JLUGL÷L��7LS-����VÕQÕIÕQD�DLW�|UQHN�ROPDGÕ÷Õ�J|U�OP�úW�U��.�O�RUDQÕ�EDNÕPÕQGDQ�
örneklerin 72 tanesi Tip-550, 28 tanesi Tip-����HNPHNOLN�XQ�VÕQÕIÕQD�JLUPHNWHGLU��1HP��
SURWHLQ� YH� N�O� RUDQODUÕ� ELUOLNWH� GH÷HUOHQGLULOGL÷LQGH� DQDOL]L� \DSÕODQ� ���� DGHW� XQ�
|UQH÷LQLQ����WDQHVL�����WDQHVL�7LS-550, 17 tanesi Tip-650) tebOL÷H�X\JXQ�EXOXQPXúWXU� 

dDOÕúPDPÕ]GD�HOGH�HWPLú�ROGX÷XPX]�EX�NRUHODWLI�LOLúNLOHULQ�YH�LOHULGH�\DSÕODFDN�
GDKD� JHQLú� NDSVDPOÕ� oDOÕúPDODUÕQ� VD\HVLQGH�� GDKD� NDOLWHOL� YH� VWDQGDUW� HNPHNOLN� XQ�
�UHWLPLQLQ�\DSÕOPDVÕ�P�PN�Q�RODFDNWÕU� 
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7(ù(..h5 

 

/LVDQV� YH� <�NVHN� /LVDQV� |÷UHQLPLP� VÕUDVÕQGD ve tez konumun seçiminden 

WDPDPODQPDVÕQD�NDGDU�GH÷HUOL�WHFU�EH�YH�ELOJLOHULQGHQ�V�UHNOL�ID\GDODQGÕ÷ÕP�GDQÕúPDQ�
KRFDP� 6D\ÕQ� 'Ro�� 'U�� 2UKDQ� '$ö/,2ö/8¶� QD, bana her türlü bilgi ve yaUGÕPÕ�
VD÷OD\DQ�� sD\JÕGH÷HU� bölüm bDúNDQÕP� 3URI�� 'U�� 0HKPHW� '(0ø5&ø¶� \H�� YH�
GHVWHNOHULQGHQ�GROD\Õ�W�P�E|O�P�KRFDODUÕPD�WHúHNN�UOHULPL�VXQDUÕP� 

$UDúWÕUPDODUÕPÕ� VD÷OÕNOÕ� ELU� úHNLOGH� \�U�WHELOPHP� DPDFÕ\OD� \DUGÕPODUÕQÕ�
esirgemeyen Marmara Un San., 3ROHQ�*ÕGD��EYUHQ�8Q�6DQ���/DOH�8Q�6DQ���7HNLUGD÷�8Q�
6DQ��� (ULú� 8Q� 6DQ��� 8QWHNV� 8Q� 6DQ��� 8OXVR\� 8Q� 6DQ�, Eksun Un San.� oDOÕúDQODUÕQD��
)0*�*ÕGD�YH�<DWÕUÕP�(QG��$�ù� (Özdoyuran Un San.) yöneticileri ve tüm laboratuar 

SHUVRQHOLQH�WHúHNN�U�HGHULP� 
$\UÕFD� W�P� oDOÕúPDODUÕP� ER\XQFD� PDQHYL� GHVWH÷LQL� HNVLN� HWPH\HQ� HúLPH� YH�

DLOHPH�VRQVX]�WHúHNN�U�HGHULP� 
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g=*(d0øù 

 

 ����������� WDULKLQGH� 7HNLUGD÷� LOLQLQ� 0DONDUD� LOoHVLQGH� GR÷GXP�� øON� YH� RUWD�
|÷UHQLPLPL� +DFÕLOEH\� øON|÷UHWLP� 2NXOX¶� QGD�� /LVH� H÷LWLPLPL� 0DONDUD� /LVHVL¶� QGH�
WDPDPODGÕP�� ����� \ÕOÕQGD� 7UDN\D� hQLYHUVLWHVL� 7HNLUGD÷� =LUDDW� )DN�OWHVL� *ÕGD�
0�KHQGLVOL÷L� E|O�P�QGH� OLVDQV� H÷LWLPLPL� WDPDPODGÕP�� ����� –� ����� \ÕOODUÕ� DUDVÕQGD�
0DONDUD�.D\PDNDPOÕ÷Õ��.|\OHUH�+L]PHW�*|W�UPH�%LUOL÷L��6�W�øúOHWPHVLQGH, laboratuvar 

YH� VDKD� P�KHQGLVL� RODUDN� oDOÕúWÕP�� ����� \ÕOÕQGD� DVNHUOLN� J|UHYLPL� \DSWÕNWDQ� VRQUD���
����¶� GDQ� EHUL� )0*� *ÕGD¶� GD� �g]GR\XUDQ� 8Q� )DEULNDVÕ�� .DOLWH� *�YHQFH� 0�G�U��
RODUDN�J|UHY�\DSPDNWD\ÕP� 
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7. EKLER        

7.1. T�P�$QDOL]�6RQXoODUÕ       

dL]HOJH������(NPHNOLN�8Q�gUQHNOHULQLQ�1HP�2UDQODUÕ����    
SIRA 
NO 

NEM 
1 

NEM 
ORT 

NEM 
2  

SIRA 
NO 

NEM 
1 

NEM 
ORT 

NEM 
2 

1 13,88 13,80 13,72  51 14,55 14,70 14,85 

2 13,86 13,80 13,74  52 14,13 14,20 14,27 

3 13,45 13,60 13,75  53 14,35 14,40 14,45 

4 14,42 14,50 14,58  54 14,30 14,50 14,70 

5 13,66 13,70 13,74  55 14,16 14,10 14,04 

6 14,33 14,20 14,07  56 13,88 13,80 13,72 

7 13,97 13,90 13,83  57 14,13 14,20 14,27 

8 14,10 14,00 13,90  58 14,44 14,40 14,36 

9 13,85 13,90 13,95  59 14,25 14,20 14,15 

10 13,08 13,00 12,92  60 14,49 14,40 14,31 

11 14,43 14,30 14,17  61 13,95 14,00 14,05 

12 14,92 14,80 14,68  62 14,85 15,00 15,15 

13 13,66 13,60 13,54  63 14,12 14,20 14,28 

14 12,90 13,00 13,10  64 13,96 14,10 14,24 

15 14,06 14,20 14,34  65 14,93 15,00 15,07 

16 13,72 13,80 13,88  66 14,24 14,20 14,16 

17 14,86 14,90 14,94  67 14,35 14,30 14,25 

18 14,67 14,70 14,73  68 14,11 14,20 14,29 

19 13,48 13,40 13,32  69 14,13 14,20 14,27 

20 14,09 14,00 13,91  70 14,10 14,20 14,30 

21 13,55 13,40 13,25  71 14,42 14,30 14,18 

22 13,70 13,80 13,90  72 14,73 14,60 14,47 

23 13,24 13,30 13,36  73 14,66 14,60 14,54 

24 13,47 13,40 13,33  74 14,48 14,40 14,32 

25 13,05 13,00 12,95  75 14,20 14,40 14,60 

26 14,10 14,00 13,90  76 13,71 13,80 13,89 

27 14,08 14,00 13,92  77 14,35 14,30 14,25 

28 13,88 14,00 14,12  78 14,04 14,00 13,96 

29 13,65 13,70 13,75  79 14,80 14,60 14,40 

30 13,43 13,40 13,37  80 14,52 14,60 14,68 

31 13,56 13,60 13,64  81 14,68 14,80 14,92 

32 13,73 13,80 13,87  82 13,85 13,90 13,95 

33 13,45 13,50 13,55  83 14,53 14,60 14,67 

34 13,78 13,70 13,62  84 14,17 14,00 13,83 

35 13,44 13,40 13,36  85 14,53 14,40 14,27 

36 13,49 13,40 13,31  86 14,15 14,20 14,25 

37 14,28 14,40 14,52  87 14,60 14,80 15,00 

38 14,66 14,80 14,94  88 13,52 13,60 13,68 

39 14,67 14,80 14,93  89 14,87 14,80 14,73 

40 14,32 14,40 14,48  90 14,65 14,60 14,55 

41 14,69 14,60 14,51  91 14,84 14,80 14,76 

42 14,65 14,60 14,55  92 14,15 14,00 13,85 

43 14,70 14,80 14,90  93 14,67 14,80 14,93 

44 14,33 14,40 14,47  94 14,50 14,60 14,70 

45 13,90 14,00 14,10  95 14,05 14,10 14,15 

46 14,29 14,40 14,51  96 14,32 14,40 14,48 

47 13,96 14,00 14,04  97 14,71 14,60 14,49 

48 13,85 13,80 13,75  98 14,36 14,20 14,04 

49 14,53 14,40 14,27  99 14,20 14,30 14,40 

50 14,20 14,10 14,00  100 14,52 14,70 14,88 
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dL]HOJH������(NPHNOLN�8Q�gUQHNOHULQLQ�.�O�2UDQODUÕ��.0
�GH���   
SIRA 
NO 

KÜL 
1 

KÜL 
ORT 

KÜL 
2  

SIRA 
NO 

KÜL 
1 

KÜL 
ORT 

KÜL 
2 

1 0,53 0,52 0,51  51 0,54 0,55 0,56 

2 0,56 0,55 0,54  52 0,50 0,52 0,54 

3 0,63 0,65 0,67  53 0,53 0,54 0,55 

4 0,52 0,54 0,56  54 0,55 0,56 0,57 

5 0,54 0,55 0,56  55 0,56 0,55 0,54 

6 0,57 0,56 0,55  56 0,59 0,57 0,55 

7 0,57 0,55 0,53  57 0,55 0,56 0,57 

8 0,54 0,53 0,52  58 0,54 0,53 0,52 

9 0,55 0,56 0,57  59 0,58 0,57 0,56 

10 0,58 0,56 0,54  60 0,59 0,57 0,55 

11 0,59 0,58 0,57  61 0,56 0,57 0,58 

12 0,54 0,54 0,54  62 0,55 0,56 0,57 

13 0,66 0,64 0,62  63 0,55 0,56 0,57 

14 0,56 0,58 0,60  64 0,53 0,55 0,57 

15 0,51 0,53 0,55  65 0,54 0,55 0,56 

16 0,55 0,56 0,57  66 0,57 0,55 0,53 

17 0,54 0,55 0,56  67 0,58 0,57 0,56 

18 0,54 0,55 0,56  68 0,53 0,54 0,55 

19 0,58 0,56 0,54  69 0,53 0,55 0,57 

20 0,57 0,56 0,55  70 0,56 0,57 0,58 

21 0,57 0,56 0,55  71 0,56 0,55 0,54 

22 0,54 0,55 0,56  72 0,57 0,56 0,55 

23 0,57 0,58 0,59  73 0,56 0,55 0,54 

24 0,59 0,57 0,55  74 0,57 0,55 0,53 

25 0,58 0,57 0,56  75 0,53 0,54 0,55 

26 0,67 0,65 0,63  76 0,54 0,56 0,58 

27 0,57 0,56 0,55  77 0,55 0,53 0,51 

28 0,63 0,64 0,65  78 0,56 0,55 0,54 

29 0,54 0,56 0,58  79 0,55 0,54 0,53 

30 0,56 0,55 0,54  80 0,55 0,57 0,59 

31 0,54 0,55 0,56  81 0,53 0,55 0,57 

32 0,55 0,56 0,57  82 0,54 0,55 0,56 

33 0,54 0,56 0,58  83 0,50 0,51 0,52 

34 0,56 0,55 0,54  84 0,55 0,54 0,53 

35 0,59 0,57 0,55  85 0,57 0,56 0,55 

36 0,57 0,56 0,55  86 0,50 0,52 0,54 

37 0,53 0,55 0,57  87 0,53 0,54 0,55 

38 0,54 0,55 0,56  88 0,51 0,53 0,55 

39 0,53 0,54 0,55  89 0,59 0,58 0,57 

40 0,54 0,55 0,56  90 0,58 0,57 0,56 

41 0,60 0,58 0,56  91 0,58 0,56 0,54 

42 0,55 0,54 0,53  92 0,57 0,56 0,55 

43 0,54 0,55 0,56  93 0,54 0,56 0,58 

44 0,54 0,55 0,56  94 0,53 0,55 0,57 

45 0,55 0,56 0,57  95 0,55 0,57 0,59 

46 0,54 0,55 0,56  96 0,54 0,55 0,56 

47 0,56 0,57 0,58  97 0,58 0,56 0,54 

48 0,6 0,59 0,58  98 0,57 0,56 0,55 

49 0,59 0,58 0,57  99 0,53 0,54 0,55 

50 0,59 0,57 0,55  100 0,55 0,57 0,59 
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ÇL]HOJH������(NPHNOLN�8Q�gUQHNOHULQLQ�*OXWHQ�2UDQODUÕ�������QHP��]HULQGHQ� 
SIRA 
NO 

GLUTEN 
1 

GLUTEN 
ORT 

GLUTEN 
2  

SIRA 
NO 

GLUTEN 
1 

GLUTEN 
ORT 

GLUTEN 
2 

1 32,40 32,30 32,20  51 28,50 29,00 29,50 

2 32,00 31,80 31,60  52 30,20 31,00 31,80 

3 30,60 31,00 31,40  53 29,50 30,00 30,50 

4 30,50 30,80 31,10  54 30,10 30,50 30,90 

5 29,50 30,10 30,70  55 30,80 30,00 29,20 

6 32,80 31,80 30,80  56 32,00 31,00 30,00 

7 28,60 27,80 27,00  57 28,50 29,00 29,50 

8 32,20 31,60 31,00  58 28,30 28,00 27,70 

9 29,00 29,40 29,80  59 24,10 24,00 23,90 

10 31,70 31,50 31,30  60 25,80 25,00 24,20 

11 35,30 34,90 34,50  61 25,50 26,00 26,50 

12 28,30 28,00 27,70  62 26,30 27,00 27,70 

13 27,90 27,50 27,10  63 25,80 26,00 26,20 

14 26,20 26,50 26,80  64 26,80 27,00 27,20 

15 27,80 28,00 28,20  65 27,00 27,50 28,00 

16 25,50 26,00 26,50  66 26,80 26,00 25,20 

17 26,40 26,50 26,60  67 25,20 25,00 24,80 

18 26,60 27,00 27,40  68 26,70 27,00 27,30 

19 28,30 28,00 27,70  69 25,10 25,50 25,90 

20 27,60 27,00 26,40  70 26,50 27,00 27,50 

21 27,30 27,00 26,70  71 29,10 28,50 27,90 

22 29,00 30,00 31,00  72 25,80 25,50 25,20 

23 27,80 28,00 28,20  73 31,00 30,00 29,00 

24 28,70 28,00 27,30  74 27,50 27,00 26,50 

25 31,50 31,00 30,50  75 26,10 26,50 26,90 

26 31,80 31,00 30,20  76 25,00 26,00 27,00 

27 28,60 28,00 27,40  77 28,80 28,00 27,20 

28 26,60 27,00 27,40  78 28,00 27,50 27,00 

29 28,20 29,00 29,80  79 27,40 27,00 26,60 

30 35,00 34,00 33,00  80 25,30 26,00 26,70 

31 29,40 30,00 30,60  81 27,50 28,00 28,50 

32 30,30 30,50 30,70  82 25,70 26,00 26,30 

33 30,50 31,00 31,50  83 27,00 28,00 29,00 

34 32,80 32,00 31,20  84 29,00 28,50 28,00 

35 31,70 31,00 30,30  85 27,30 27,00 26,70 

36 33,00 32,00 31,00  86 30,20 31,00 31,80 

37 29,80 30,00 30,20  87 27,00 27,50 28,00 

38 29,60 30,00 30,40  88 26,80 27,00 27,20 

39 29,60 30,00 30,40  89 26,70 26,00 25,30 

40 31,20 32,00 32,80  90 26,40 26,00 25,60 

41 29,30 29,00 28,70  91 25,90 25,50 25,10 

42 31,50 31,00 30,50  92 27,50 27,00 26,50 

43 31,30 32,00 32,70  93 28,10 28,50 28,90 

44 28,70 29,00 29,30  94 26,00 26,50 27,00 

45 28,60 29,00 29,40  95 24,90 25,50 26,10 

46 29,80 30,00 30,20  96 27,00 28,00 29,00 

47 29,50 30,00 30,50  97 27,30 27,00 26,70 
48 30,90 30,50 30,10  98 27,00 26,50 26,00 

49 33,10 32,50 31,90  99 27,20 28,00 28,80 

50 29,80 29,50 29,20  100 29,50 30,00 30,50 
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dL]HOJH������(NPHNOLN�8Q�gUQHNOHULQLQ�*OXWHQ�øQGHNV�'H÷HUOHUL����   

SIRA 
NO 

G.INDEX 
1 

G.INDEX 
ORT 

G.INDEX 
2  

SIRA 
NO 

G.INDEX 
1 

G.INDEX 
ORT 

G.INDEX 
2 

1 95 90 85  51 78 83 88 

2 89 88 87  52 82 85 88 

3 78 80 82  53 77 80 83 

4 75 80 85  54 80 85 90 

5 69 72 75  55 92 86 80 

6 88 87 86  56 89 86 83 

7 79 75 71  57 73 77 81 

8 88 85 82  58 92 88 84 

9 77 81 85  59 96 92 88 

10 77 75 73  60 94 90 86 

11 87 82 77  61 85 90 95 

12 92 86 80  62 80 86 92 

13 96 92 88  63 83 85 87 

14 92 95 98  64 83 86 89 

15 91 94 97  65 82 88 94 

16 93 95 97  66 90 88 86 

17 85 90 95  67 98 95 92 

18 85 91 97  68 85 90 95 

19 92 87 82  69 93 95 97 

20 92 90 88  70 90 93 96 

21 95 94 93  71 95 93 91 

22 84 87 90  72 99 95 91 

23 85 88 91  73 93 89 85 

24 92 90 88  74 94 92 90 

25 88 85 82  75 91 94 97 

26 93 90 87  76 85 91 97 

27 99 95 91  77 96 88 80 

28 85 90 95  78 99 95 91 

29 87 90 93  79 92 91 90 

30 95 90 85  80 88 92 96 

31 82 86 90  81 82 88 94 

32 78 82 86  82 90 93 96 

33 85 90 95  83 85 90 95 

34 89 84 79  84 97 92 87 

35 92 90 88  85 96 89 82 

36 94 90 86  86 75 82 89 

37 91 92 93  87 86 90 94 

38 83 85 87  88 75 83 91 

39 78 84 90  89 96 87 78 

40 69 74 79  90 98 92 86 

41 93 90 87  91 98 93 88 

42 75 71 67  92 96 93 90 

43 74 76 78  93 89 93 97 

44 76 80 84  94 82 90 98 

45 83 86 89  95 86 92 98 

46 80 82 84  96 87 91 95 

47 72 76 80  97 94 90 86 

48 94 90 86  98 94 92 90 

49 85 80 75  99 85 90 95 

50 75 71 67  100 81 88 95 
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Çizelge 7.5. Ekmeklik Un Örneklerinin Protein OranlarÕ��.0
�GH�%)   

SIRA 
NO 

3527(ø1 
1 

3527(ø1 
ORT 

3527(ø1 
2  

SIRA 
NO 

3527(ø1 
1 

3527(ø1 
ORT 

3527(ø1 
2 

1 11,57 11,54 11,50  51 10,18 10,36 10,54 

2 11,43 11,36 11,29  52 10,79 11,07 11,36 

3 10,93 11,07 11,21  53 10,54 10,71 10,89 

4 10,89 11,00 11,11  54 10,75 10,89 11,04 

5 10,54 10,75 10,93  55 11,00 10,71 10,43 

6 11,71 11,36 11,00  56 11,43 11,07 10,71 

7 10,21 9,93 9,64  57 10,18 10,36 10,54 

8 11,50 11,29 11,07  58 10,11 10,00 9,89 

9 10,36 10,50 10,64  59 8,61 8,57 8,54 

10 11,32 11,25 11,18  60 9,21 8,93 8,64 

11 12,61 12,46 12,32  61 9,11 9,29 9,46 

12 10,11 10,00 9,89  62 9,39 9,64 9,89 

13 9,96 9,82 9,68  63 9,21 9,29 9,36 

14 9,36 9,46 9,57  64 9,57 9,64 9,71 

15 9,93 10,00 10,07  65 9,64 9,82 10,00 

16 9,11 9,29 9,46  66 9,57 9,29 9,00 

17 9,43 9,46 9,50  67 9,00 8,93 8,86 

18 9,50 9,64 9,79  68 9,54 9,64 9,75 

19 10,11 10,00 9,89  69 8,96 9,11 9,25 

20 9,86 9,64 9,43  70 9,46 9,64 9,82 

21 9,75 9,64 9,54  71 10,39 10,18 9,96 

22 10,36 10,71 11,07  72 9,21 9,11 9,00 

23 9,93 10,00 10,07  73 11,07 10,71 10,36 

24 10,25 10,00 9,75  74 9,82 9,64 9,46 

25 11,25 11,07 10,89  75 9,32 9,46 9,61 

26 11,36 11,07 10,79  76 8,93 9,29 9,64 

27 10,21 10,00 9,79  77 10,29 10,00 9,71 

28 9,50 9,64 9,79  78 10,00 9,82 9,64 

29 10,07 10,36 10,64  79 9,79 9,64 9,50 

30 12,50 12,14 11,79  80 9,04 9,29 9,54 

31 10,50 10,71 10,93  81 9,82 10,00 10,18 

32 10,82 10,89 10,96  82 9,18 9,29 9,39 

33 10,89 11,07 11,25  83 9,64 10,00 10,36 

34 11,71 11,43 11,14  84 10,36 10,18 10,00 

35 11,32 11,07 10,82  85 9,75 9,64 9,54 

36 11,79 11,43 11,07  86 10,79 11,07 11,36 

37 10,64 10,71 10,79  87 9,64 9,82 10,00 

38 10,57 10,71 10,86  88 9,57 9,64 9,71 

39 10,57 10,71 10,86  89 9,54 9,29 9,04 

40 11,14 11,43 11,71  90 9,43 9,29 9,14 

41 10,46 10,36 10,25  91 9,25 9,11 8,96 

42 11,25 11,07 10,89  92 9,82 9,64 9,46 

43 11,18 11,43 11,68  93 10,04 10,18 10,32 

44 10,25 10,36 10,46  94 9,29 9,46 9,64 

45 10,21 10,36 10,50  95 8,89 9,11 9,32 

46 10,64 10,71 10,79  96 9,64 10,00 10,36 

47 10,54 10,71 10,89  97 9,75 9,64 9,54 

48 11,04 10,89 10,75  98 9,64 9,46 9,29 

49 11,82 11,61 11,39  99 9,71 10,00 10,29 

50 10,64 10,54 10,43  100 10,54 10,71 10,89 
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dL]HOJH������(NPHNOLN�8Q�gUQHNOHULQLQ�=HOHQ\�6HGLPHQWDV\RQ�'H÷HUOHUL�������QHP�
üzerinden) 

SIRA 
NO 

ZELENY 
SED.-1 

ZELENY 
SED.-ORT 

ZELENY 
SED.-2  

SIRA 
NO 

ZELENY 
SED.-1 

ZELENY 
SED.-ORT 

ZELENY 
SED.-2 

1 41 39 37  51 28 32 36 

2 39 38 37  52 30 35 40 

3 30 33 36  53 32 34 36 

4 32 36 40  54 34 38 42 

5 28 31 34  55 39 36 33 

6 32 30 28  56 39 37 35 

7 27 26 25  57 28 31 34 

8 34 32 30  58 41 39 37 

9 28 31 34  59 36 33 30 

10 34 32 30  60 26 25 24 

11 51 46 41  61 25 27 29 

12 36 32 28  62 25 28 31 

13 34 32 30  63 23 25 27 

14 27 30 33  64 24 28 32 

15 30 34 38  65 28 30 32 

16 32 35 38  66 29 26 23 

17 30 32 34  67 28 26 24 

18 29 32 35  68 25 28 31 

19 39 35 31  69 23 26 29 

20 33 30 27  70 26 28 30 

21 38 33 28  71 40 36 32 

22 35 39 43  72 33 29 25 

23 34 37 40  73 35 30 25 

24 39 35 31  74 34 30 26 

25 32 30 28  75 26 27 28 

26 42 38 34  76 24 26 28 

27 43 38 33  77 33 29 25 

28 34 37 40  78 32 30 28 

29 36 40 44  79 30 27 24 

30 41 38 35  80 23 26 29 

31 34 38 42  81 25 27 29 

32 39 40 41  82 25 28 31 

33 37 40 43  83 26 30 34 

34 46 40 34  84 32 28 24 

35 40 37 34  85 30 27 24 

36 45 41 37  86 26 30 34 

37 32 35 38  87 25 28 31 

38 33 35 37  88 24 28 32 

39 29 31 33  89 34 29 24 

40 28 32 36  90 30 28 26 

41 35 33 31  91 32 28 24 

42 35 31 27  92 29 26 23 

43 28 30 32  93 25 29 33 

44 29 30 31  94 26 28 30 

45 25 29 33  95 26 27 28 

46 27 29 31  96 24 28 32 

47 28 30 32  97 31 28 25 
48 39 36 33  98 28 27 26 

49 37 34 31  99 25 29 33 

50 31 29 27  100 26 32 38 
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Çizelge 7.7. Ekmeklik Un Örneklerinin Modifiye (Beklemeli) Sedimentasyon 
'H÷HUOHUL 

SIRA 
NO MOD. SED.1 

MOD. 
SED.ORT MOD. SED.2  

SIRA 
NO MOD. SED.1 

MOD. 
SED.ORT 

MOD. 
SED.2 

1 60 55 50  51 31 35 39 

2 55 49 43  52 36 42 48 

3 40 44 48  53 35 39 43 

4 41 43 45  54 40 45 50 

5 35 39 43  55 48 44 40 

6 40 35 30  56 51 45 39 

7 36 33 30  57 30 31 32 

8 43 38 33  58 52 48 44 

9 40 45 50  59 45 40 35 

10 46 43 40  60 31 29 27 

11 62 56 50  61 26 29 32 

12 38 34 30  62 27 31 35 

13 37 35 33  63 25 29 33 

14 34 37 40  64 30 35 40 

15 43 48 53  65 33 37 41 

16 42 48 54  66 31 28 25 

17 32 36 40  67 31 29 27 
18 37 40 43  68 30 34 38 

19 58 54 50  69 26 30 34 

20 37 35 33  70 27 30 33 

21 43 38 33  71 52 46 40 

22 48 54 60  72 39 35 31 

23 37 42 47  73 34 31 28 

24 44 40 36  74 42 37 32 

25 49 45 41  75 29 31 33 

26 50 44 38  76 26 30 34 

27 48 44 40  77 36 33 30 

28 41 43 45  78 39 34 29 

29 41 47 53  79 36 33 30 

30 58 54 50  80 25 28 31 

31 45 48 51  81 26 30 34 

32 48 50 52  82 30 33 36 

33 44 50 56  83 32 36 40 

34 47 44 41  84 41 38 35 

35 53 48 43  85 33 30 27 

36 56 52 48  86 32 37 42 

37 49 55 61  87 32 33 34 

38 37 41 45  88 29 35 41 

39 34 36 38  89 33 30 27 

40 29 32 35  90 35 33 31 

41 45 40 35  91 35 31 27 

42 38 34 30  92 32 29 26 

43 29 32 35  93 27 30 33 

44 29 33 37  94 29 34 39 

45 28 30 32  95 27 30 33 
46 30 31 32  96 29 33 37 

47 29 34 39  97 34 31 28 

48 56 50 44  98 36 33 30 

49 39 37 35  99 28 32 36 

50 32 29 26  100 33 38 43 
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ÇizelgH������(NPHNOLN�8Q�gUQHNOHULQLQ�6X�$EVRUEVL\RQ�2UDQODUÕ�������QHP�
üzerinden) 

SIRA 
NO 

SU ALMA 
1 

SU ALMA 
ORT 

SU ALMA 
2  

SIRA 
NO 

SU ALMA 
1 

SU ALMA 
ORT 

SU ALMA 
2 

1 61,5 61,0 60,5  51 56,3 57,0 57,7 
2 59,9 59,5 59,1  52 58,0 58,5 59,0 

3 60,8 61,0 61,2  53 56,7 57,5 58,3 

4 62,0 62,9 63,8  54 57,1 57,5 57,9 

5 60,2 61,2 62,2  55 59,6 58,5 57,4 

6 63,2 62,4 61,6  56 61,5 60,5 59,5 

7 63,4 62,7 62,0  57 57,7 58,5 59,3 
8 62,9 61,9 60,9  58 61,5 60,5 59,5 

9 56,0 57,0 58,0  59 62,1 61,0 59,9 

10 60,5 60,0 59,5  60 60,8 60,0 59,2 

11 58,4 57,5 56,6  61 59,5 60,0 60,5 

12 65,3 64,0 62,7  62 56,6 57,0 57,4 

13 63,0 62,0 61,0  63 57,3 58,5 59,7 

14 65,0 66,0 67,0  64 58,2 59,0 59,8 

15 62,5 63,0 63,5  65 57,9 58,5 59,1 

16 60,5 62,0 63,5  66 59,9 59,5 59,1 

17 58,9 59,5 60,1  67 60,0 59,0 58,0 

18 59,4 60,0 60,6  68 58,6 59,5 60,4 
19 62,8 62,0 61,2  69 59,2 59,5 59,8 

20 61,0 60,0 59,0  70 59,5 60,0 60,5 

21 63,0 62,5 62,0  71 61,7 61,0 60,3 

22 60,2 61,5 62,8  72 59,4 59,0 58,6 

23 57,9 58,5 59,1  73 59,8 59,5 59,2 

24 61,6 60,0 58,4  74 59,5 59,0 58,5 

25 62,0 61,5 61,0  75 59,8 60,5 61,2 

26 61,9 60,5 59,1  76 62,0 62,5 63,0 

27 59,7 59,0 58,3  77 61,4 61,0 60,6 

28 58,2 59,0 59,8  78 63,5 62,0 60,5 

29 60,8 62,0 63,2  79 62,1 61,0 59,9 

30 64,5 63,0 61,5  80 57,6 58,0 58,4 

31 60,1 61,0 61,9  81 61,5 62,5 63,5 

32 62,5 63,0 63,5  82 61,6 62,0 62,4 

33 61,2 62,0 62,8  83 58,3 58,5 58,7 

34 61,7 61,0 60,3  84 59,9 59,0 58,1 

35 62,0 61,0 60,0  85 59,3 58,0 56,7 

36 61,1 60,5 59,9  86 61,1 61,5 61,9 

37 58,6 59,5 60,4  87 58,5 59,0 59,5 

38 59,0 59,5 60,0  88 60,0 60,5 61,0 

39 57,7 58,5 59,2  89 57,3 57,0 56,7 

40 60,0 61,0 62,0  90 60,0 59,0 58,0 

41 60,8 59,5 58,2  91 62,2 61,0 59,8 

42 63,1 62,0 60,9  92 60,6 60,0 59,4 

43 60,0 60,5 61,0  93 57,0 57,5 58,0 

44 56,0 57,0 58,0  94 58,2 59,0 59,8 

45 58,1 58,5 58,9  95 58,6 59,0 59,4 

46 59,6 60,5 61,4  96 60,5 61,0 61,5 

47 59,0 59,5 60,0  97 58,9 58,0 57,1 

48 59,4 59,0 58,6  98 61,5 60,5 59,5 

49 59,8 59,0 58,2  99 58,3 59,0 59,7 

50 59,4 59,0 58,6  100 59,6 60,0 60,4 
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dL]HOJH������(NPHNOLN�8Q�gUQHNOHULQLQ�*HOLúPH�0�GGHWL��*0��'H÷HUOHUL�������QHP�
üzerinden) 
SIRA 
NO 

GM 
1 

GM 
ORT 

GM 
2  

SIRA 
NO 

GM 
1 

GM 
ORT 

GM 
2 

1 2,2 2,0 1,8  51 2,2 2,5 2,8 

2 2,6 2,5 2,4  52 2,0 2,5 3,0 

3 2,6 3,0 3,4  53 1,2 1,6 2,0 

4 2,1 2,3 2,5  54 1,0 1,2 1,4 

5 3,0 3,3 3,6  55 2,1 2,0 1,9 

6 6,0 5,5 5,0  56 3,2 2,5 1,8 

7 2,1 2,0 1,9  57 1,1 1,5 1,9 

8 4,4 4,0 3,6  58 1,1 1,0 0,9 

9 1,5 1,8 2,1  59 1,2 1,0 0,8 

10 3,0 2,5 2,0  60 2,1 2,0 1,9 

11 6,4 5,8 5,2  61 1,6 2,0 2,4 

12 5,3 5,0 4,7  62 1,4 2,0 2,6 

13 5,0 4,5 4,0  63 1,5 2,0 2,5 

14 1,9 2,0 2,1  64 1,8 2,0 2,2 

15 1,7 2,0 2,3  65 1,2 2,0 2,8 

16 1,9 2,0 2,1  66 1,1 1,0 0,9 

17 1,3 1,7 2,1  67 2,4 2,0 1,6 

18 1,2 1,5 1,8  68 1,0 1,2 1,4 

19 2,2 2,0 1,8  69 0,9 1,2 1,5 

20 1,6 1,5 1,4  70 1,3 2,2 3,1 

21 1,2 1,0 0,8  71 2,3 2,0 1,7 

22 1,4 1,7 2,0  72 2,2 2,0 1,8 

23 1,1 1,6 2,1  73 3,2 2,7 2,2 

24 1,9 1,8 1,7  74 2,3 1,9 1,5 

25 1,3 1,0 0,7  75 2,3 2,5 2,7 

26 2,1 1,9 1,7  76 1,7 2,0 2,3 

27 1,9 1,5 1,1  77 3,9 3,3 2,7 

28 1,2 1,5 1,8  78 4,9 4,0 3,1 

29 1,4 2,0 2,6  79 4,0 3,5 3,0 

30 2,2 2,0 1,8  80 2,8 3,2 3,6 

31 1,2 2,0 2,8  81 3,3 4,0 4,7 

32 1,7 2,0 2,3  82 3,7 4,2 4,7 

33 1,9 2,0 2,1  83 1,6 1,8 2,0 

34 2,6 2,0 1,4  84 2,3 2,0 1,7 

35 2,2 2,0 1,8  85 3,5 3,1 2,7 

36 2,0 1,7 1,4  86 2,3 2,5 2,7 

37 1,5 2,0 2,5  87 2,9 3,5 4,1 

38 1,9 2,0 2,1  88 1,2 1,6 2,0 

39 1,9 2,0 2,1  89 1,8 1,6 1,4 

40 1,6 2,0 2,4  90 2,4 1,8 1,2 

41 2,6 2,0 1,4  91 6,0 5,0 4,0 

42 2,3 2,0 1,7  92 3,4 2,5 1,6 

43 1,3 2,0 2,7  93 1,1 1,5 1,9 

44 2,0 2,4 2,8  94 1,0 1,5 2,0 

45 1,3 1,6 1,9  95 1,2 1,8 2,4 

46 2,0 2,5 3,0  96 2,1 2,5 2,9 

47 1,5 1,9 2,3  97 2,7 2,0 1,3 

48 2,2 2,0 1,8  98 2,2 2,0 1,8 

49 3,1 2,5 1,9  99 1,4 2,2 3,0 

50 3,8 3,0 2,2  100 1,2 1,5 1,8 
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dL]HOJH�������(NPHNOLN�8Q�gUQHNOHULQLQ�6WDELOLWH�'H÷Hrleri (% 14 nem üzerinden)  

SIRA 
NO 

STA. 
1 

STA. 
ORT. 

STA. 
2  

SIRA 
NO 

STA. 
1 

STA. 
ORT. 

STA. 
2 

1 11,2 10,0 8,8  51 6,6 7,5 8,4 

2 10,3 9,4 8,5  52 5,0 5,5 6,0 

3 7,0 7,5 8,0  53 4,7 5,5 6,3 

4 4,0 4,6 5,2  54 3,1 4,0 4,9 

5 4,3 5,1 5,9  55 4,7 4,4 4,1 

6 8,1 7,3 6,5  56 6,1 5,5 4,9 

7 5,0 4,6 4,2  57 3,5 3,9 4,3 
8 6,2 5,6 5,0  58 5,3 5,0 4,7 

9 4,2 4,6 5,0  59 7,4 6,2 5,0 

10 5,5 5,2 4,9  60 6,6 5,9 5,2 

11 11,8 10,5 9,2  61 6,0 6,2 6,4 

12 5,6 5,3 5,0  62 6,0 6,5 7,0 

13 5,0 4,5 4,0  63 4,4 4,8 5,2 

14 8,7 9,8 10,9  64 3,0 3,5 4,0 

15 6,7 7,9 9,1  65 5,0 5,2 5,4 

16 3,2 3,6 4,0  66 5,7 4,9 4,1 

17 4,0 4,8 5,6  67 5,8 4,8 3,8 

18 3,5 3,7 3,9  68 5,1 6,3 7,5 

19 9,4 8,5 7,6  69 4,5 4,8 5,1 

20 5,4 5,0 4,6  70 4,1 4,8 5,5 

21 4,7 4,1 3,5  71 5,6 4,7 3,8 

22 5,2 6,0 6,8  72 5,5 4,9 4,3 

23 5,0 6,3 7,6  73 7,6 6,3 5,0 

24 6,1 5,7 5,3  74 7,0 6,2 5,4 

25 8,1 7,3 6,5  75 6,5 6,9 7,3 

26 7,4 6,8 6,2  76 6,0 7,2 8,4 

27 6,8 6,4 6,0  77 7,6 6,7 5,8 

28 4,5 5,2 5,9  78 9,6 8,3 7,0 

29 7,0 7,5 8,0  79 6,6 6,3 6,0 

30 6,3 5,7 5,1  80 8,3 9,0 9,7 

31 5,2 6,2 7,2  81 7,5 7,9 8,3 

32 6,5 7,1 7,7  82 6,5 7,4 8,3 

33 5,4 6,0 6,6  83 4,5 5,2 5,9 

34 5,9 5,5 5,1  84 6,2 5,7 5,2 

35 7,6 6,6 5,6  85 7,0 6,2 5,4 

36 6,6 5,8 5,0  86 6,0 6,3 6,6 

37 3,7 4,0 4,3  87 3,2 4,2 5,2 

38 3,5 4,0 4,5  88 4,0 4,7 5,4 

39 3,0 4,0 5,0  89 9,4 8,2 7,0 

40 2,8 3,5 4,2  90 8,1 7,2 6,3 

41 4,7 4,5 4,3  91 8,5 7,9 7,3 

42 5,0 4,5 4,0  92 7,4 7,0 6,6 

43 3,5 4,5 5,5  93 5,4 6,4 7,4 

44 5,2 6,5 7,8  94 6,2 6,9 7,6 

45 3,1 3,5 3,9  95 8,5 9,7 10,9 

46 7,2 8,3 9,4  96 9,5 10,1 10,7 

47 5,0 5,4 5,8  97 9,7 8,7 7,7 

48 8,7 8,0 7,3  98 8,3 7,8 7,3 
49 6,2 5,7 5,2  99 7,0 7,8 8,6 

50 5,6 5,0 4,4  100 6,0 6,3 6,6 



 75 

dL]HOJH�������(NPHNOLN�8Q�gUQHNOHULQLQ�<R÷XUPD�7ROHUDQV�øQGHNVL��07,��
'H÷HUOHUL  

SIRA 
NO 

07ø 
1 

07ø 
ORT 

07ø 
2  

SIRA 
NO 

07ø 
1 

07ø 
ORT 

07ø 
2 

1 10 5 0  51 50 60 70 

2 10 5 0  52 85 90 95 

3 10 15 20  53 65 80 95 

4 70 75 80  54 85 110 135 
5 50 60 70  55 120 100 80 

6 35 30 25  56 85 80 75 

7 40 30 20  57 95 110 125 

8 70 55 40  58 85 60 35 

9 45 55 65  59 65 50 35 

10 80 55 30  60 80 70 60 

11 75 65 55  61 45 60 75 

12 110 90 70  62 30 50 70 

13 80 70 60  63 55 70 85 

14 5 10 15  64 70 90 110 

15 30 40 50  65 60 70 80 

16 65 90 115  66 100 80 60 

17 55 70 85  67 75 60 45 

18 70 80 90  68 40 60 80 

19 45 40 35  69 55 80 105 

20 100 80 60  70 70 80 90 

21 100 90 80  71 85 80 75 

22 35 50 65  72 100 70 40 

23 30 40 50  73 75 70 65 

24 80 60 40  74 65 50 35 

25 50 40 30  75 30 40 50 

26 55 50 45  76 10 20 30 

27 65 50 35  77 45 40 35 

28 85 90 95  78 60 40 20 

29 45 60 75  79 65 50 35 

30 70 60 50  80 30 50 70 

31 40 60 80  81 35 40 45 

32 25 30 35  82 30 40 50 

33 35 50 65  83 40 60 80 

34 90 70 50  84 75 60 45 

35 70 60 50  85 100 70 40 

36 65 50 35  86 30 40 50 

37 70 80 90  87 75 80 85 

38 40 60 80  88 50 60 70 

39 25 40 55  89 45 40 35 

40 30 40 50  90 55 40 25 

41 80 60 40  91 60 40 20 

42 85 60 35  92 50 40 30 

43 50 60 70  93 20 40 60 

44 40 60 80  94 15 30 45 

45 90 120 150  95 40 50 60 

46 45 50 55  96 10 20 30 

47 60 70 80  97 45 30 15 

48 75 60 45  98 55 40 25 

49 105 80 55  99 5 10 15 

50 110 100 90  100 30 50 70 
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dL]HOJH�������(NPHNOLN�8Q�gUQHNOHULQLQ�<XPXúDPD�'H÷HUOHUL�������QHP�
üzerinden) 

SIRA 
NO 

YUM. 
1 

YUM. 
ORT. 

YUM. 
2  

SIRA 
NO 

YUM. 
1 

YUM. 
ORT. 

YUM. 
2 

1 50 45 40  51 75 90 105 

2 70 60 50  52 90 110 130 

3 55 70 85  53 125 140 155 

4 100 113 126  54 130 150 170 

5 90 100 110  55 140 130 120 

6 77 71 65  56 125 120 115 

7 108 94 80  57 130 150 170 

8 109 97 85  58 110 100 90 

9 80 100 120  59 120 110 100 

10 88 78 68  60 130 100 70 

11 76 71 66  61 75 80 85 

12 165 140 115  62 50 70 90 

13 150 130 110  63 100 110 120 
14 45 50 55  64 100 120 140 

15 70 80 90  65 90 100 110 

16 140 160 180  66 145 130 115 

17 85 110 135  67 100 90 80 

18 115 130 145  68 75 80 85 

19 90 70 50  69 60 80 100 

20 145 120 95  70 80 110 140 

21 140 110 80  71 135 120 105 

22 110 130 150  72 115 100 85 

23 95 110 125  73 110 90 70 

24 140 120 100  74 115 90 65 

25 85 80 75  75 70 80 90 

26 140 110 80  76 65 70 75 

27 155 130 105  77 100 80 60 

28 120 140 160  78 85 70 55 

29 80 100 120  79 135 110 85 

30 170 140 110  80 50 60 70 

31 100 110 120  81 75 80 85 

32 85 100 115  82 80 100 120 

33 100 120 140  83 95 100 105 

34 145 130 115  84 140 110 80 

35 140 110 80  85 90 80 70 

36 125 110 95  86 95 110 125 

37 70 90 110  87 120 140 160 

38 85 100 115  88 90 100 110 

39 70 100 130  89 90 70 50 

40 65 80 95  90 55 50 45 

41 120 100 80  91 115 90 65 

42 105 90 75  92 95 80 65 

43 80 90 100  93 65 70 75 

44 75 100 125  94 40 60 80 

45 115 130 145  95 55 60 65 

46 50 60 70  96 50 60 70 

47 80 100 120  97 65 60 55 

48 90 80 70  98 75 60 45 

49 160 140 120  99 55 80 105 

50 125 120 115  100 70 80 90 
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dL]HOJH�������(NPHNOLN�8Q�gUQHNOHULQLQ�9DORULPHWUH�'H÷HUOHUL�������QHP�
üzerinden) 

SIRA 
NO 

VAL. 
1 

VAL. 
ORT. 

VAL. 
1  

SIRA 
NO 

VAL. 
1 

VAL. 
ORT. 

VAL. 
1 

1 50 51 52  51 45 42 39 

2 46 48 50  52 46 39 32 

3 49 46 43  53 39 36 33 

4 58 54 50  54 40 35 30 

5 71 66 61  55 33 37 41 

6 83 89 95  56 32 38 44 

7 62 65 68  57 38 35 32 

8 63 68 73  58 38 40 42 
9 43 41 39  59 34 39 44 

10 60 66 72  60 38 40 42 

11 87 93 99  61 48 44 40 

12 34 36 38  62 49 46 43 

13 35 37 39  63 41 39 37 

14 52 50 48  64 42 38 34 

15 47 44 41  65 42 40 38 

16 38 34 30  66 30 37 44 

17 41 38 35  67 39 42 45 

18 42 37 32  68 48 44 40 

19 44 46 48  69 45 44 43 

20 37 38 39  70 45 39 33 

21 35 39 43  71 36 38 40 

22 41 37 33  72 39 40 41 

23 44 39 34  73 37 42 47 

24 34 38 42  74 40 42 44 

25 40 44 48  75 47 44 41 

26 37 39 41  76 47 46 45 

27 32 37 42  77 41 44 47 

28 38 36 34  78 42 46 50 

29 44 40 36  79 36 39 42 

30 33 36 39  80 50 48 46 

31 45 39 33  81 48 44 40 

32 41 40 39  82 45 40 35 

33 43 38 33  83 43 40 37 

34 35 37 39  84 38 39 40 

35 35 39 43  85 39 44 49 

36 37 39 41  86 41 39 37 

37 47 42 37  87 42 36 30 

38 41 40 39  88 43 40 37 

39 42 40 38  89 41 46 51 

40 49 44 39  90 48 50 52 

41 37 40 43  91 39 42 45 

42 41 42 43  92 40 44 48 

43 47 42 37  93 47 46 45 

44 46 40 34  94 50 48 46 

45 41 37 33  95 52 48 44 

46 50 48 46  96 51 48 45 

47 41 40 39  97 47 48 49 

48 40 44 48  98 44 48 52 

49 31 36 41  99 49 44 39 

50 36 38 40  100 46 44 42 
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Çizelge 7.14. Ekmeklik Un Örneklerinin Sabit Deformasyondaki Direnç 
�5���'H÷HUOHUL 

SIRA 
NO 

R5 
1 

R5 
ORT 

R5 
2  

SIRA 
NO 

R5 
1 

R5 
ORT 

R5 
2 

1 380 340 300  51 350 360 370 

2 355 340 325  52 325 340 355 

3 230 240 250  53 305 330 355 

4 310 318 326  54 320 340 360 

5 240 252 264  55 385 360 335 

6 324 307 290  56 295 260 225 

7 296 283 270  57 260 300 340 

8 260 240 220  58 340 320 300 

9 335 356 377  59 480 440 400 

10 355 340 325  60 345 340 335 

11 329 307 285  61 250 300 350 

12 330 310 290  62 315 350 385 

13 420 390 360  63 270 300 330 

14 300 330 360  64 370 410 450 

15 415 450 485  65 235 280 325 

16 490 500 510  66 410 400 390 

17 215 240 265  67 345 320 295 

18 450 490 530  68 340 360 380 

19 435 420 405  69 290 320 350 

20 370 350 330  70 275 300 325 

21 425 400 375  71 400 350 300 

22 490 520 550  72 445 430 415 

23 275 310 345  73 320 300 280 

24 455 400 345  74 370 340 310 

25 600 560 520  75 340 380 420 

26 340 320 300  76 385 400 415 

27 355 320 285  77 435 380 325 

28 365 380 395  78 490 460 430 

29 260 280 300  79 450 440 430 

30 345 310 275  80 385 420 455 

31 420 460 500  81 290 300 310 

32 260 300 340  82 390 420 450 
33 265 270 275  83 325 350 375 

34 505 480 455  84 480 440 400 

35 500 490 480  85 285 240 195 

36 525 500 475  86 270 300 330 

37 400 420 440  87 390 400 410 

38 360 400 440  88 315 350 385 

39 305 320 335  89 380 360 340 

40 375 400 425  90 475 440 405 

41 330 300 270  91 460 440 420 

42 550 530 510  92 420 380 340 

43 195 240 285  93 340 350 360 
44 400 420 440  94 265 290 315 

45 215 230 245  95 315 320 325 

46 210 260 310  96 260 300 340 

47 215 240 265  97 310 290 270 

48 460 440 420  98 355 340 325 

49 390 360 330  99 300 340 380 

50 440 400 360  100 330 340 350 
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Çizelge 7.15. Ekmeklik Un Örneklerinin Maksimum Direnç (Rm) 
'H÷HUOHUL  

SIRA 
NO 

Rm 
1 

Rm 
ORT 

Rm 
2  

SIRA 
NO 

Rm 
1 

Rm 
ORT 

Rm 
2 

1 530 500 470  51 410 420 430 

2 540 500 460  52 395 420 445 

3 300 310 320  53 360 400 440 

4 385 402 419  54 425 480 535 

5 295 316 337  55 440 430 420 

6 465 435 405  56 450 420 390 

7 371 343 315  57 320 350 380 

8 322 306 290  58 480 440 400 

9 530 558 586  59 590 520 450 

10 547 516 485  60 430 400 370 

11 460 430 400  61 385 400 415 

12 395 370 345  62 375 420 465 
13 600 550 500  63 325 360 395 

14 450 520 590  64 450 470 490 

15 505 550 595  65 340 370 400 

16 540 580 620  66 490 480 470 

17 295 320 345  67 450 400 350 

18 515 550 585  68 410 430 450 

19 570 530 490  69 340 400 460 

20 460 450 440  70 345 360 375 

21 460 420 380  71 510 480 450 

22 600 660 720  72 555 510 465 

23 460 490 520  73 395 360 325 

24 540 520 500  74 455 430 405 

25 605 580 555  75 480 520 560 

26 470 440 410  76 530 550 570 

27 430 420 410  77 550 520 490 

28 430 490 550  78 665 640 615 

29 375 400 425  79 610 560 510 

30 460 430 400  80 510 520 530 

31 490 530 570  81 435 470 505 

32 380 400 420  82 560 620 680 

33 315 350 385  83 505 520 535 

34 650 620 590  84 605 560 515 

35 710 660 610  85 375 350 325 

36 740 700 660  86 415 430 445 

37 540 600 660  87 550 600 650 

38 470 480 490  88 480 490 500 

39 360 380 400  89 475 440 405 

40 425 470 515  90 570 550 530 

41 480 440 400  91 720 660 600 

42 720 660 600  92 505 460 415 

43 320 340 360  93 430 460 490 

44 435 460 485  94 320 360 400 
45 265 300 335  95 380 400 420 

46 310 340 370  96 345 380 415 

47 300 320 340  97 380 360 340 

48 590 560 530  98 450 410 370 

49 495 450 405  99 405 460 515 

50 470 430 390  100 440 450 460 
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dL]HOJH�������(NPHNOLN�8Q�gUQHNOHULQLQ�(ODVWLNL\HW��(��'H÷HUOHUL�������QHP�
üzerinden) 

SIRA 
NO 

E 
1 

E 
ORT 

E 
2  

SIRA 
NO 

E 
1 

E 
ORT 

E 
2 

1 161 158 155  51 127 134 141 

2 164 157 150  52 130 141 152 

3 155 160 165  53 140 142 144 

4 135 137 139  54 151 158 165 

5 140 146 152  55 136 132 128 

6 156 147 138  56 184 172 160 

7 143 139 135  57 129 136 143 

8 156 152 148  58 154 148 142 

9 155 160 165  59 139 132 125 

10 170 158 146  60 128 120 112 

11 147 141 135  61 130 133 136 

12 186 175 164  62 116 125 134 

13 177 172 167  63 125 135 145 

14 152 161 170  64 113 120 127 

15 121 127 133  65 137 148 159 

16 122 126 130  66 140 134 128 

17 140 145 150  67 134 130 126 

18 115 118 121  68 124 133 142 

19 146 138 130  69 125 129 133 

20 143 140 137  70 125 135 145 

21 138 129 120  71 133 131 129 

22 118 121 124  72 128 124 120 

23 132 140 148  73 147 141 135 

24 132 129 126  74 153 144 135 

25 102 100 98  75 155 160 165 

26 172 163 154  76 141 144 147 

27 169 165 161  77 167 159 151 

28 169 174 179  78 153 149 145 

29 158 164 170  79 149 142 135 

30 175 164 153  80 133 144 155 

31 111 115 119  81 159 172 185 

32 139 146 153  82 140 143 146 

33 135 145 155  83 133 140 147 

34 129 126 123  84 136 128 120 

35 148 140 132  85 164 154 144 

36 148 145 142  86 179 188 197 

37 151 160 169  87 150 157 164 

38 150 154 158  88 145 151 157 

39 147 153 159  89 134 126 118 

40 138 142 146  90 128 124 120 

41 197 185 173  91 162 157 152 

42 138 135 132  92 138 128 118 

43 130 139 148  93 135 142 149 

44 124 130 136  94 127 131 135 

45 158 163 168  95 124 133 142 

46 145 156 167  96 131 136 141 

47 149 155 161  97 146 140 134 

48 133 131 129  98 156 146 136 

49 151 143 135  99 145 152 159 

50 127 123 119  100 125 137 149 
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dL]HOJH�������(NPHNOLN�8Q�gUQHNOHULQLQ�2UDQ��5P�(��'H÷HUOHUL�������QHP�
üzerinden) 

SIRA 
NO 

Rm / E 
1 

Rm / E 
ORT 

Rm / E 
2  

SIRA 
NO 

Rm / E 
1 

Rm / E 
ORT 

Rm / E 
2 

1 3,29 3,16 3,03  51 3,23 3,13 3,05 

2 3,29 3,18 3,07  52 3,04 2,98 2,93 

3 1,94 1,94 1,94  53 2,57 2,82 3,06 

4 2,85 2,93 3,01  54 2,81 3,04 3,24 

5 2,11 2,16 2,22  55 3,24 3,26 3,28 

6 2,98 2,96 2,93  56 2,45 2,44 2,44 

7 2,59 2,47 2,33  57 2,48 2,57 2,66 

8 2,06 2,01 1,96  58 3,12 2,97 2,82 

9 3,42 3,49 3,55  59 4,24 3,94 3,60 

10 3,22 3,27 3,32  60 3,36 3,33 3,30 

11 3,13 3,05 2,96  61 2,96 3,01 3,05 

12 2,12 2,11 2,10  62 3,23 3,36 3,47 

13 3,39 3,20 2,99  63 2,60 2,67 2,72 

14 2,96 3,23 3,47  64 3,98 3,92 3,86 

15 4,17 4,33 4,47  65 2,48 2,50 2,52 

16 4,43 4,60 4,77  66 3,50 3,58 3,67 

17 2,11 2,21 2,30  67 3,36 3,08 2,78 

18 4,48 4,66 4,83  68 3,31 3,23 3,17 

19 3,90 3,84 3,77  69 2,72 3,10 3,46 

20 3,22 3,21 3,21  70 2,76 2,67 2,59 

21 3,33 3,26 3,17  71 3,83 3,66 3,49 

22 5,08 5,45 5,81  72 4,34 4,11 3,88 

23 3,48 3,50 3,51  73 2,69 2,55 2,41 

24 4,09 4,03 3,97  74 2,97 2,99 3,00 

25 5,93 5,80 5,66  75 3,10 3,25 3,39 

26 2,73 2,70 2,66  76 3,76 3,82 3,88 

27 2,54 2,55 2,55  77 3,29 3,27 3,25 

28 2,54 2,82 3,07  78 4,35 4,30 4,24 

29 2,37 2,44 2,50  79 4,09 3,94 3,78 

30 2,63 2,62 2,61  80 3,83 3,61 3,42 

31 4,41 4,61 4,79  81 2,74 2,73 2,73 

32 2,73 2,74 2,75  82 4,00 4,34 4,66 

33 2,33 2,41 2,48  83 3,80 3,71 3,64 

34 5,04 4,92 4,80  84 4,45 4,38 4,29 

35 4,80 4,71 4,62  85 2,29 2,27 2,26 

36 5,00 4,83 4,65  86 2,32 2,29 2,26 

37 3,58 3,75 3,91  87 3,67 3,82 3,96 

38 3,13 3,12 3,10  88 3,31 3,25 3,18 

39 2,45 2,48 2,52  89 3,54 3,49 3,43 

40 3,08 3,31 3,53  90 4,45 4,44 4,42 

41 2,44 2,38 2,31  91 4,44 4,20 3,95 
42 5,22 4,89 4,55  92 3,66 3,59 3,52 

43 2,46 2,45 2,43  93 3,19 3,24 3,29 

44 3,51 3,54 3,57  94 2,52 2,75 2,96 

45 1,68 1,84 1,99  95 3,06 3,01 2,96 
46 2,14 2,18 2,22  96 3,63 2,79 2,94 

47 2,01 2,06 2,11  97 2,60 2,57 2,54 

48 4,44 4,27 4,11  98 2,88 2,81 2,72 

49 3,28 3,15 3,00  99 2,79 3,03 3,24 

50 3,70 3,50 3,28  100 3,52 3,28 3,09 
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Çizelge 7.18. Ekmeklik Un Örneklerinin�(QHUML��$��'H÷HUOHUL�������QHP�
üzerinden)  

SIRA 
NO 

A 
1 

A 
ORT 

A 
2  

SIRA 
NO 

A 
1 

A 
ORT 

A 
2 

1 116 110 104  51 73 78 83 

2 118 110 102  52 72 82 92 

3 68 70 72  53 70 79 88 

4 69 72 75  54 89 106 123 

5 60 62 64  55 83 79 75 

6 85 81 77  56 115 101 87 

7 67 64 61  57 57 66 75 

8 68 64 60  58 103 91 79 

9 106 111 116  59 114 96 78 

10 104 100 96  60 77 67 57 

11 80 77 74  61 70 74 78 

12 96 90 84  62 61 73 85 

13 133 126 119  63 57 68 79 

14 109 115 121  64 71 79 87 

15 89 97 105  65 65 76 87 

16 92 102 112  66 96 90 84 

17 58 65 72  67 83 72 61 

18 82 90 98  68 71 80 89 

19 115 102 89  69 59 72 85 

20 92 88 84  70 60 68 76 

21 87 75 63  71 95 88 81 

22 99 111 123  72 98 88 78 

23 85 96 107  73 81 71 61 

24 98 93 88  74 96 86 76 

25 86 81 76  75 104 116 128 

26 112 100 88  76 104 110 116 

27 100 96 92  77 126 115 104 

28 111 119 127  78 142 133 124 

29 84 91 98  79 126 111 96 

30 111 98 85  80 94 104 114 

31 76 85 94  81 98 113 128 

32 74 81 88  82 109 123 137 

33 59 71 83  83 94 101 108 

34 117 109 101  84 114 100 86 

35 137 126 115  85 85 75 65 

36 143 135 127  86 104 113 122 

37 116 131 146  87 116 131 146 

38 98 103 108  88 97 103 109 

39 74 81 88  89 87 77 67 

40 82 93 104  90 101 95 89 

41 129 113 97  91 161 144 127 

42 138 124 110  92 95 82 69 

43 58 66 74  93 81 91 101 

44 75 83 91  94 57 66 75 

45 58 68 78  95 66 74 82 

46 63 74 85  96 63 72 81 

47 62 69 76  97 77 70 63 

48 109 102 95  98 96 83 70 

49 104 90 76  99 82 97 112 

50 83 74 65  100 77 86 95 
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7.2. Farinograf ve Ekstensograf Grafiklerinden Örnekler 

 

 

 

 

 
 

 

 

 

 


