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 ¾Ì] Ê´f�^¼Å Ê���]pH Êy�] �{ ¾Ìf°a �fÀ�ÂÌ] Á ÃÂÌ» d§Z]   
Á Ê»Â] ¹Z«�Y  \Ì� Êm�Zy 

  
ÊuY�� ºÀ^�) 1(,É�Zn¿ kZu ¾�u ) 2 (ÁÊ Ë|] ½Y�Â§ ) 3(  

1�´�¿Y{ �Æ]Y |uYÁ Ê»Ô�Y {Y�M ÃZ, 2� �~] Á µZÆ¿ ÄÌÆe Á sÔ�Y cZ¬Ì¬ve Ä��Â» Ê¿Z^£Z] �z], 3�  Á ÊÀ§ cZ¬Ì¬ve Ä��Â»
 É��ÁZ�¯ Ê�|ÀÆ»  

  
k�¯ ÊËYÂÅ Á [M �ËY�� �{ \Ì� Êe�Zne ¹Z«�Y cZÌ�Â�y ÊËZ�ZÀ� �Â�À» Ä]32 �{ ¦¸fz» d¨� 30 \Ì� º«� 

 µZ� Ê� ÊeY{�YÁ Á Ê»Â]1387 �´¨Ì�Âe �Z�Y �] ,|� Ê���] \Ì� . ºÆ» cZ¨� Êy�] Ê¸Ì¼°e cZ ·Z�» �{
 ,¾Ìf°a ½Y�Ì» ¶»Z� �´Ë{ ÊËZÌ¼Ì�Â°Ë�Ì§ cZÌ�Â�y �ËZ� �Ì¿ Á d�Â³ Á d�Âa ²¿�,¶°�,½�Á |À¿Z» ®Ë�Â·Â»Âa

 ,ZÅ cY�|ÌÅÂ]�¯pH, Tss, TA  ¹Z«�Y �{ d§Z] Êf¨� Á"��Ì·{ ½|¸³" ,"��Ì·{{�" ,"dÌ¼�Y Ê¿Y�³" º«� ¾ÌÀr¼Å Á 
ÃZeÂ¯Za �ZÌ�] �ËY�M Ê»Â] )Crab ( |� É�Ì³ Ã�Y|¿Y . ¹Zn¿Y ÃÂÌ» ¶»Z¯ ½|Ì�� ½Z»� �{ ®Ë�Â·Â»Âa ÉZÅ Ê���] ÄÌ¸¯

|�. ÊËZÌ¼Ì�Â°Ë�Ì§ cZ¨� Ä] �Â]�» ÉZÅ�Ì¤f» É�Ì³ Ã�Y|¿Y ��Âe ��Zu Ê���] �{ ZÅ ¾Ì´¿ZÌ» Ä�ËZ¬» �Y ¶�Zu lËZf¿ 
 Ä¯ {Y{ ½Z�¿"dÌ¼�Y Ê¿Y�³"a t�� ¾Ë�eÓZ] �Y �ËY�M Ê»Â] º«� Á  Á ¾Ìf°pH¾ÌËZa¾Ì] ��¿ ¾ËY �Y Á |¿�Y{�Ây�]  ½M 

 Á ZÅ"��Ì·{ {�"  Á"��Ì·{ ½|¸³"{�Y{ {ÂmÁ �Y{ ÊÀ » cÁZ¨e  . ¾Ì] Ê¨À» Ê´f�^¼Å Ä¯ {Y{ ½Z�¿ Ê¸Ì¼°e ÉZÅ Ê���]
 t�� Z] ¾Ìf°a �fÀ�ÂÌ] ½Y�Ì»pH �ÅZ¯ Z] ¾Ìf°a �fÀ�ÂÌ] ¾ËY�]ZÀ] {�Y{ {ÂmÁ pH �{ Ê·Á |]ZË Ê» �ËY�§Y µÂ¸� �{ 

 ½Y�Ì» ¾Ë�eÓZ] |Ì·Âe ¾¼� �ËY�M º«� Ä¯ {Y{ ½Z�¿ Ê¸Ì¼°e cZ�ËZ¬» Y�Ë� ,|� �z�» ÄnÌf¿ ¾ËY �°� ZÅ|À« {�Â»
��¿ �Y |À«|�Z] Ê» ��Ì·{ ½|¸³ Á {� ¹Z«�Y ¾Ë�e lËY� Ä] d^�¿ Ê]Â¸�» t�� �{ �Ì¿ ¾Ìf°a �fÀ�ÂÌ]  . Ä¯ ¾ËY º£�Ì¸�

dÌ¼�Y Ê¿Y�³ º«�¿Y Ê°Ìf¿� c�|« �Y �ËY�M Ä] d^�¿  ÄmÂe Z] Ê·Á d�Y �Y{�Ây�] ¾Ìf°a |Ì·Âe dÆm �{ É�f�Ì] ­|
 ÉZÀ » Ä] Ê¿Z^£Z] ÃZ³|Ë{ �Y �ËY�M Ê»Â] º«� Ê°Ìf¿� ÉÓZ] dÌ§�� �Y ½YÂe Ê» �Â�¯ �{ ½M {Á|v» d�¯ t�� Ä]  

 ) ­Zy ®ÅM ÉÓZ] |��{ ¶¼ve ��¿ �Y �Â�¯ ÉZÅ ­Zy Ä] É�Z³�Z� ,Ê³|ÀÀ¯ ÃZeÂ¯Za c�|« ( ¾ËY ,{�¯ Ã{Z¨f�Y
¬ve{Y{ ½Z�¿ Y� ¾Ìf°a |Ì·Âe �{ º«� ¾ËY Ê°Ìf¿� ÉZÅ dÌ§�� �Y �´Ë{ Ê°Ë ªÌ . É|À] ÃÂÌ» ÉÓZ] �ZÌ�] |��{ Ä] ÄmÂe Z]

{�Â» Ê]Ây Ä] ¾Ìf°a kY�zf�YÁ É�ÁM�§ �ËZÀ� �{ |¿YÂe Ê» º«� ¾ËY Ä¯ {Y{ ½Z�¿ cZ�ËZ»�M ¾ËY k�¯ �ËY�� �{ ½M 
{�Ì³ �Y�« É�Y{�] Ã�Æ] .  

  
Ä»|¬»:  

Y�§Y Z] Ã�Á�»Y �Ë �Y Äf§ZË ��f�³ Ê Ì�Á t�� �{ �Ì¿ ½M Ê¸Ë|^e Á É�ÁM�§ �ËZÀ� , ½ZÆm �{ \Ì� ÃÂÌ» |Ì·Âe t�� 
Ä¯ ¾fÌ°a kY�zf�Y Á� ¾ËY{ÓZ»�Z» Á Ä·� , Z]�» |Ì·Âe Á ÊËÁ�Y{ �ËZÀ� �{ {�Y{ {�]�Z¯ ÊËÓZ] dÌ¼ÅY �Y  �Y{�Ây�] 

 d�Y) ½Y�Z°¼Å Á É�f¿Z¯2005 .( ] ¾Ì] �Z^e�Y ¾f«ZË ¾ÌÀr¼Å ÊËÓZ] dÌ¼ÅY �Y ÊËZÌ¼Ì�ÂÌ] �YÂy �ËZ� Z] ¾Ìf°a �fÀ
d�Y �Y{�Ây�] . µZ� �{ Ê¸Ì]2007 |Ì�Y ÉYÂfv» ¾Ì] Ê¨À» Ê´f�^¼Å Ê�Â¿ Á {Â¼¿ ¾Ìf°a kY�zf�Y Ä] ¹Y|«Y 
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{�¯ Ã|ÅZ�» d§Z] Êf¨� Á ®Ì¿Á�f¯ÓZ³ . Ê���] Á ¾Ìf°a �fÀ�ÂÌ] d¨� ��¿ �Y ¹Z«�Y Ä�ËZ¬» Ê���] ¾ËY �{ Z» ¥|Å
] �YÂy ¾Ì] �{ ¦¸fz» ÊËZÌ¼Ì�ÂÌ4 Á ¾Ë�fÆ] ¾f§ZË ¾ÌÀr¼ÅÁ ¾Ìf°a �fÀ�ÂÌ] Z] ZÅ ½M �Z^e�Y ¾f§ZË Á �ËZ»�M {�Â» º«� 

d�Y ÊÅZ´�ËZ»�M �ZÌ¬» ¾Ë�e ®qÂ¯ �{ kY�zf�Y ÉY�] �Á� ¾Ë�e Ã{Z�.  
  

ZÅ �Á� Á {YÂ»:  
 ªÌ¬ve ¾ËY �{ 3É�Zne ºÆ» \Ì� º«� :"��Ì·{{�", "��Ì·{ ½|¸³" ,"dÌ¼�Y Ê¿Y�³"¼ÅÁ  ÃZeÂ¯Za �ZÌ�] Ê»Â] º«� ¾ÌÀr

 ¹Z«�Y ®Ë�Â·Â»Âa cZ¨� Á ¾Ìf°a ÉYÂfv» ��¿ �Y �ËY�M)10d¨�  ( \Ì� �´¨Ì�Âe Ê¸¸¼·Y ¾Ì] ¶¼ ·Y�Âf�{ Ä] ÄmÂe Z]
 �{ Á |Àf§�³ �Y�« Ê���] {�Â»3|¿|� É�Y{�] d�Y{{ZË �Y�°e  .¾ËY �] ÃÁÔ� ¶Ì^« �Y ÊËZÌ¼Ì�Â°Ë�Ì§ cZÌ�Â�y Êy�] 

:1� ÄfË|Ì�Y )pH (]�Y Ã{Z¨f�Y ZpH  �f»2� ®�y |»Zm {YÂ»  )Tss (  �f»Âf¯Y�§� �Y Ã{Z¨f�Y Z]3 � ¶]Z« |Ì�Y 
 ½ÂÌ�Y�fÌe)TA (  ¾ÌÌ·Zf§ µÂÀ§ ¥� » Ä]4� �Á� �Y ¶¯ |À« )Line .A. Noon 1992 ( 5� ¾Ìf°a)Saini( 6� 

 ÃZ´f�{ �Â¿ Á{ Z] d§Z] Êf¨� )Houns field-H5KS (  �f»Á�fÀa Á 7 �²¿� Á d�Â³ ²¿� ²¿� ÃZ´f�{ Z] d�Âa 
lÀ�)Hunterlab-D25-900 ( �Y�§Y ¹�¿ Z] ZÅ Ã{Y{ ¾Ì´¿ZÌ» Ä�ËZ¬» Á �¿ZË�YÁ ÄË�ne dËZÆ¿ �{ Á |¿|� É�Ì³ Ã�Y|¿Y 

SASd§�³ ¹Zn¿Y .  
  

hv]Á lËZf¿ :  
 �ËZ»�M {�Â» ¹Z«�Y ¾Ì] �{"dÌ¼�Y Ê¿Y�³" ¾Ë�eÓZ] ) |��{ , ¾Ìf°a t��Tss Á TAd§Z] Êf¨� Á (Y{ ½Z�¿ Y� ,{ 

 º«� Á{ Ä°ÀËY Ä] ÄmÂe Z] ¾ÌÀr¼Å"dÌ¼�Y Ê¿Y�³" Á "�ËY�M" ½Y�Ì» ¾Ë�e º¯ Á ¾Ìf°a �fÀ�ÂÌ] t�� ¾Ë�eÓZ] Á{ �Å 
pH)  �Ë�4 (½M ¥Ôy �] Á |¿�Y{ Y� ÉY�Y{ ¾Ìf°a t�� ¾Ë�e º¯Z] ��Ì·{{� Á ��Ì·{ ½|¸³ º«� Á{ pH �eÓZ]) ÉÓZ]

4 (,|¿{Â] 0ÓZ¼fuY Ä¯ d§�³ ÄnÌf¿ ½YÂe Ê» ÃZ³|Ë{ �Y �ËZ»�M d�{ �{ ½ZÅZÌ³�{ ¾Ìf°a �fÀ�ÂÌ] ,ÊÅZÌ³ Ê�ZÀ� d�Ë� 
Z] ÃÂÌ» d§Z] �{ pH {�Y{ ºÌ¬f�» Ê´f�^¼Å ¾ÌËZa  . �ÅZ¯ Z] Ä¯ {Y{ ½Z�¿ Ã|»M d�{ Ä] ÉZÅ Ã{Y{ Ê���]pH  ½Y�Ì» 

|]ZË Ê» �ËY�§Y ÃÂÌ» d§Z] �{ ¾Ìf°a �fÀ�ÂÌ].É�Ì³ Ã�Y|¿Y �Y Ã|»M d�{ Ä] lËZf¿ �{ |À«  �°� �ËZ»�M dve ¹Z«�Y ¶¯
|� Ã|ÅZ�» ÄnÌf¿ ¾ËY .¹Z«�Y �ËZ� Ä] d^�¿ �ËY�M Ê»Â] º«� Ä¯ {Y{ ½Z�¿ Ê¸Ì¼°e cZ�ËZ¬» c�|« �] ÃÁÔ� Êe�Zne 

|�Z] Ê» �Ì¿ ¶¯|À« ½Y�Ì» ¾Ë�eÓZ] ÉY�Y{ ,¾Ìf°a �fÀ�ÂÌ] ÉÓZ] Ê°Ìf¿� . ½YÂÀ� Ä] {�]�Z¯ �] ÃÁÔ� Ê»Â] º«� ¾ËY, ¾ËY�] ZÀ]
 Ê�ËÁ� ÄËZad�Y Ê���] ¶]Z« �Ì¿ ¾Ìf°a |Ì·Âe �^À» ½YÂÀ� Ä] Ê³|ÀÀ¯ ÃZeÂ¯Za c�|« ¶Ì·{ Ä] Ê¿Z^£Z] �{ .  
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Investigation on the  correlation between fruit tisue pH and Pectin biosynthesis of some 
native and introduced apple cultivars 
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research 
Abstract  
In order to study the characteristics of commercial apple cultivars grown under climatic 
conditions in karaj 32 different characters were evaluated in 30 native Iranian and introduced 
cultivars based on Apple Descriptor During 2008, on some of the important pomological 
characteristics such as: weight, shape, skin and flesh color and other physicochemical 
characteristic including: pectin content, carbohydrates, pH, TSS, TA, flesh firmness of "Golden 
Delicious", "Red Delicious", "Granny Smith" and a very dwarf native Iranian crab "Azayesh" 
were measured. All of pomological evaluations were done at the fruit ripening phase. The results 
of mean comparison obtained from the collected data related to measurements of 
physicochemical variables under experiment showed that "Granny Smith" and "Azayesh" had the 
highest levels of pectin compared with "Golden Delicious" and "Red Delicious". Further analyzes 
confirmed that cultivars containing more Pectin biosynthesis capacity present lower pH values in 
their cell sap, the difference showed to be statistically significant among cultivars. There was in 
fact significant difference between them, "Golden Delicious" and "Red Delicious". 
Supplementary studies showed that pectin biosynthesis is positively correlated with lower pH of 
cell sap. Consequently, pectin biosynthesis increase was always accompanied with pH decrease. 
Contrarily, pectin biosynthesis was   positively correlated with carbohydrates content. In fact total 
carbohydrate measurements confirmed higher content of carbohydrates in "Azayesh", while  the 
other cultivars with low pectin produce capacity in contest of genetic variability. It is clearly 
known that the high economic value of "Granny Smith" in fresh consumption market will have 
limited margin for being used as pectin source, while"Azayesh" may be abbondantly extracted 
from "Azayesh" because other researches showed the high fruit set percent in Karaj climatic 
conditions. "Azayesh" is a well known dwarf rootstock, adapted to the typical compact and 
calcareous soils of Iran. This research showed ulterior advantage of Pectin biosynthesis makes it 
more valuable and could be also recognized as a new cultivar to be used for pectin extraction. 
 Key words: apple ,pectin, 'Azayesh', physicochemical characteristic,pH      

  


