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Ä�ËZ¬»  �Y º«� �ZÆq ÃÂÌ» ¦¸fz» ÉZÅ �z] �{ ½Y|Ì�¯Y Êf¿M ®Ë ½YÂÀ ] ¾eÁ�Z¯ Zf] Ê¨Ì¯Á Ê¼¯
¾ÌËZa ÊËZ»{ ÉZÅ ��f�Y Á µ�fÀ¯ �ËY���{ cZ^¯�» 

  
¾Ì ¸³ �Á�Æ] Á É|mZ� ¾�u Z�� ,½ZË|¼v» �Z�§Y �Â�À» ,Ê»�^» \ÀË� 

½ÔÌ³ ÃZ´�¿Y{ ,¹Â¸� Ã|°�¿Y{ Ê�ZÀ� d�Ë� ÃÁ�³  
 

»�³ ÊuYÂ¿ �{ cZ^¯�»|¿Â� Ê» |Ì·Âe ,Ê�Ìv» ¦¸fz» ÉZÅ �Àe Z] ,½ZÆm É�Ì�»�³ Ä¼Ì¿ Á É�Ì� . ÉZÅ º�Ì¿Z°» �Y Ê°Ë
|�Z] Ê» ÂÌeY|Ì�¯Y ÉZÅ �Àe Z] Ä¸]Z¬» dÆm  ZÅ ½Y|Ì�¯Y Êf¿M t�� �ËY�§Y ,É�Z³�Z� . ÉZÅ ½Y|Ì�¯Y Êf¿M dÌ¨Ì¯ Á dÌ¼¯

�« ¾ÌËZa ÉZ»{ �Àe Ä¸¼m �Y Ê¨¸fz» ¶»YÂ� �ÌiZe dve cZ^¯�» �{ {ÂmÂ»{�Ì³ Ê» �Y . ¶Ì°�e �Y d ¿Z¼» Z] ZÅ ½Y|Ì�¯Y Êf¿M
|ÀÀ¯ Ê» d�§Zv» ÂÌeY|Ì�¯Y \Ì�M �]Y�] �{ ZÆ·Â¸� �Y ZÆ¿M É�ÁM �¼m ZË Á {Y�M µZ°Ë{Y�.Zf] �Â�u ½Y�Ì» ªÌ¬ve ¾ËY �{  � 

 d�Âa Êm�Zy Ê´¿� �z] ¶»Z� ÃÂÌ» ¦¸fz» ÉZÅ �z] �{ ¾eÁ�Z¯)flavedo( Ê¿Á�{ |Ì¨� �z] ,)albedo (  [M Á
ÂÌ» Ã)juice(¶»Z� cZ^¯�» �Y º«� �ZÆq , : �{ Ê¿Y�|¿�Z» ��eÂ¼Ì· Á Â�¿Y Ê´¿�Z¿ ,Ê¿Ây µZ¬e�a ,��ÁZÌ� Ê¸v» µZ¬e�a

 ÊËZ»{ ÉZÅ �Àe Á µ�fÀ¯ �ËY��3 ,0 ,3� ,6�|� É�Ì³ Ã�Y|¿Y {Y�´Ìf¿Z� Äm�{  . �°� d�Y Ã{Y{ ½Z�¿ Ã|»M d�{ Ä] lËZf¿
¾ÌËZa ÊËZ»{ ÉZÅ �Àe �]Y�] �{ ©Â§ ¹Z«�Y ¶¼ ·Yd�Y cÁZ¨f»  .ÃÂÌ» ÉZÆ�z] ¹Z¼e �{ ÊËZ»�� �Àe �ËY�§Y Z] ,lËZf¿ �Z�Y�] 

Zf] ½Y�Ì» Ê¿Ây µZ¬e�a�|Å{ Ê» ½Z�¿ Ê�ÅZ¯ �b� Á Ê�ËY�§Y |¿Á� {Y�´Ìf¿Z� Äm�{ �¨� Ze ¾eÁ�Z¯  . 

  
Ä»|¬»  

cZ^¯�»ÊËZÅ ÃÂÌ» d�Y É{Z�f«Y Á ÉY ÄË~¤e ÉÓZ] ���Y ÉY�Y{ Á Ê¿ZÆm ��f�³ Z]  .� �{£ �ËZÀ ÊËY~ ÉY�] \¸£Y cZ^¯�» �Y
{Â� Ê» Ã{Z¨f�Y dyÂ� Á �^Ì§ |Ì·Âe ZË Á cZ¿YÂÌu ÄË~¤e ÉY�] �Ô» ½YÂÀ� Ä] ½M d�Âa �Y Á ÃÂÌ» [M |Ì·Âe)1.( d�Âa

|Àf�Å Ê¿Y|Ì� Ȳ Êf¿M dÌ�Zy ÉY�Y{ Ä  ̄d�ZÅ|ÌËÂÀeÁ�Z¯ �Y ÊÀ£ cZ^¯�»)2 .( ÊËZ¿YÂe Ä] Äf�]YÁ ¾ÌËZa ÉZÅZ»{ �{ ½ZÅZÌ³ ÉZ¬]
 É�Z³�Z� Ä] ZÆ¿Md�Y ¾ÌËZa ÉZÅZ»{ Á ÃZeÂ¯ �Á� |À¿Z» Ê�Ìv» ÉZÆ¯�v» Ä] x�Za �{ Z»�� Ä]. Á [M �{ ÊÅZÌ³ ÉZÅ Ä¿Â³

|¿�Y{ �Ë�� É�Z³�Z� ZË [YÂy |À¿Z» ÊËZÅ É�Z³�Z� {�� ÉYÂÅ. �¨u d�Y ÃY�¼Å |ÌbÌ· ÄË�ne Z] Ê³{�Z»�� Ä°ÌËZm ½M �Y
] d»ÁZ¬» �{ ¾ÌËZa ÉZ»{ �{ Z�£ dÌ·ZÌ� d�Y ºÆ» ¾ÌËZa ÉZ»{ Äz] Ê� �{ Ä¯ d�Y É�Z¿�Ì�¯ÂbÌ· �Y Ê�Z¿ |ÌbÌ· ÄË�ne �Y Ê�

|À¯ Ê» |Ì�¯Y�a ÉZÅ ½ÂË |Ì·Âe Á {Â� Ê» µZ § Ê³{�Z»��. µZ°Ë{Y� É�ÁM �¼m dÆm ZÅ ½Y|Ì�¯Y Êf¿M {ÂmÁ Á� ¾ËY �Y
d�Y É�Á�� ½�Ì�¯Y..d�Y ½Y|Ì�¯Y Êf¿M d�¸£ Á dÌ·Z § ½Y�Ì» Ä] Äf�]YÁ µZ°Ë{Y� É�ÁM �¼m ¶¼�)3 .(|ÌWÂÀeÁ�Z¯ ÉZÅ 

 Ê^¸« ÉZÅ É�Z¼Ì] Á Ê³{� [Zf§M �Y Ê�Z¿ d�Âa \Ì�M ,|Ë�YÁ�» [M ,½Z��� |À¿Z» ÊËZÅ É�Z¼Ì] ��y �ÅZ¯ �{ cZ^¯�»
d�Y �iÂ»)4 .( ¾Ì»ZfËÁ ºÆ» �^À» cZ^¯�» ÃÂÌ» ¾ÌÀr¼ÅCv» ½Y|Ì�¯Y Êf¿M ®Ë ½YÂÀ� Ä] Ä¯ d�Y  {Â� Ê» ÄfyZÀ� [M�{ µÂ¸
 �j¯Y �{ Á d�Z¨u �Z¯ Ê°Ë�Â·ÂÌ] ÉZÅ ºf�Ì� ½M�] ÃÁÔ� |Å{ Ê» ¹Zn¿Y Ê·Â¸� k�Zy Á ¶yY{ ÉZÅZ�§ �{ Y� cZ^Ì¯�e �Y

�» ÉZÅ µZ°Ë{Y� É�ÁM �¼m Ä] �{Z« 0Z¼Ì¬f,|Ì�¯Y�aÂ� ,{Y�Â¿ ½�Ì�¯Y d�Y ¶Ì�¯Á�|ÌÅ µZ°Ë{Y� Á ½�Á�|ÌÅ |Ì�¯Y�a)2.(  

ZÅ �Á� Á {YÂ»  

 cZ^¯�» º«� �ZÆq ÉZÅ ÃÂÌ» �Y �ÅÁ�a ¾ËY ¹Zn¿Y ÉY�]¶»Z�Ê¸v» µZ¬e�a ZÌ� ��Á ��eÂ¼Ì· Á Â�¿Y Ê´¿�Z¿ ,Ê¿Ây µZ¬e�a ,
|� Ã{Z¨f�Y ��»Y� cZ^¯�» cZ¬Ì¬ve Ä��Â» �Y Ã|� d�Y{�] Ê¿Y�|¿�Z» . ÃZ´f�{ Ä] ZÅ ÃÂÌ» ,ÊËZ»�� �Z¼Ìe ¹Zn¿Y �Â�À» Ä]

 ÊÅ{ Z»�� Ã�ËÁ �ÂeZ]Â°¿Y)Test chamber (|¿|� ¶¬fÀ» .�{ \Ìe�e Ä] ÊËZ»{ ÉZÅ�Z¼Ìe3 ,0 ,3� ,6�Y {Y�´Ìf¿Z� Äm�{  ¹Zn¿



½Y�ËY Ê¿Z^£Z] ¹Â¸� Ã�´À¯ ¾Ì¼�� �22 Ze 25 ÃZ»�Ìe 1388½ÔÌ³ ÃZ´�¿Y{ ,                                               ÃÂÌ»Ä·|f » ÉZÅ��f�Âa 

 

 1503

|� . c|» µÂ� �{ Á lË�|f] Ê·�fÀ¯ Ä¿Â¼¿ ÉZ»{20 ÉZ»{ Ä] d�Z� 3 c|» Ä] Á |Ì�� {Y�´Ìf¿Z� Äm�{ 10 Z»{ ¾ËY �{ d�Z� 
|¿Z» Ê«Z] . �{ �e ¾ÌËZa ÉZ»{ Ä] Z»{ �Å �Y �Â^� ,ÊËZ»{ ÉZÅ�Z¼Ìe µZ¼�Y ÉY�]2 Z»{ �Å �{ É�Z³|¿Z» �b� Á |� Ê� d�Z� 

 c|¼]10|� ¹Zn¿Y d�Z�  .¼Ìe�Y | ] ¶»Z� ÃÂÌ» ÉZÆ�z] ,ÊËZ»�� �Zflavedo,juiceÁ   albedo  dÆm Á |� É�Z�Y|m
 ��Ë�§ Ä] Ä¸�Z§Ô] ZÅ Ä¿Â¼¿ Á |� Ã{Z¨f�Y �ËZ» ½�Á�fÌ¿ �Y Ê¼Ë�¿M ÄË�ne �Y É�Ì³Â¸m70 �|¿|� ¶¬fÀ»   .Zf]� Z] ¾eÁ�Z¯ 
 ªË�� �Y ½M d�¸£ Á kY�zf�Y ÃÂÌ» ¦¸fz» ÉZÅ �z] �Y ¦¸fz» ÉZÅ µÔu �Y Ã{Z¨f�Y Á |� É�Ì³ Ã�Y|¿Y É�f»Âf§Á�f°b�Y

|� Ä ·Z�» ½M �Y|¬» ÉÁ� ÊËZ»{ ¦¸fz» ÉZÅ ��f�Y Á ¦¸fz» ÉZÅ ÄfË�YÁ �iY . d§Z] ¹�³ ºÌ¿ Ä] ¾eÁ�Z¯ Zf] kY�zf�Y ÉY�]
 �Y|¬» Ã|� Ã�Ì¿�Â¼Å8½Âf�Y µÂ¸v» �fÌ· Ê¸Ì» � d^�¿ Ä] ½Y�´Å4 Ä] 6 c|» Ä] xË Á Ê°Ë�Ze �{ Á Ä§Z�Y 10 �Á{ Z] Ä¬Ì«{ 50 

rpm  |� ®Ì� c�Â� Ä] ZÅ Ä¿Â¼¿ �b�{Â� Y|m ºÅ �Y �Z§ Á{ Ze |¿|� Äf�Y{ Ä´¿ ¾¯Z� . �Y Ã{Z¨f�Y Z] ÊËÁ� µÂ¸v» [~m
Zf] d�¸£ �b�Á |Ë{�³ d^i �f»Âf§Á�f°b�Y ÃZ´f�{�|� Ä^�Zv» �fÌ· Ê¸Ì» �] ¹�³ Á�¯Z» \�u �] �Ë� µÂ»�§ �Y ¾eÁ�Z¯.  

[ -carotene]=0/216 A663 -1/220A645- 0/304A505 + 0/452 A453 

hv] Á lËZf¿  :  

|¿Â� Ê» d�Z¨u ¾ÌËZa ÉZ»{ �Àe �Y Ê�Zy ÉZÅ º�Ì¿Z°» Z] ½ZÅZÌ³  . Êf¿M t�� �ËY�§Y ,É�Z³�Z� ÉZÅ º�Ì¿Z°» �Y Ê°Ë
 Z] Ä¸]Z¬» dÆm ZÅ ½Y|Ì�¯Y �Àe|�Z] Ê» ÂÌeY|Ì�¯Y . �°� ¾ÌËZa ÊËZ»{ ÉZÅ �Àe �]Y�] �{ Ä¯ Ã{Y{ ½Z�¿ Ã|»M d�{ Ä] lËZf¿

¹Z«�Y ¶¼ ·Yd�Y cÁZ¨f» �Â¯~»  . �ËY�§Y Z] ,ªÌ¬ve ¾ËY lËZf¿ �Z�Y�]�ÀeÃÂÌ» ÉZÆ�z] ¹Z¼e �{ ÊËZ»��   ½Y�Ì» Ê¿Ây µZ¬e�a
|Å{ Ê» ½Z�¿ Ê�ÅZ¯ �b� Á Ê�ËY�§Y |¿Á� {Y�´Ìf¿Z� Äm�{ �¨� Ze ¾eÁ�Z¯ Zf] .Zf] �Â�u �Y|¬» ¾Ë�f�Ì] ¾ÌÀr¼Å� ¾eÁ�Z¯

|� Ã|Ë{ Â�¿Y ÃÂÌ» É ZÆ�z] ¹Z¼e �{ . �Â�u ½Y�Ì»Zf]�  �z] �{ \Ìe�e Ä] ��e Â¼Ì· �n] ¹Z«�Y ¹Z¼e �{ ¾eÁ�Z¯
flavedo,juice �b� Á albedo{Â] �f�Ì]  .Ê¿Y|Ì�¯Y Êf¿M dÌ·Z § ¾ÌÀr¼Åflavedo Áalbedo   ¹Z«�Y ¹Z¼e �{ \Ìe�e Ä]

�Y�f�Ì]juice {Â] . 
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Quantitative and qualitative comparison of β-carotene as an antioxidant in different 

 
sections of some citrus varieties species under low temperature stress 

 
Zeinab Mobrami, Mansour Afshar Mohammadian, Reza Hasan Sajedi, Behruz Golein 

Department of Biology, Faculty of Sciences, University of Guilan 
      
Abstract 
Citrus fruit is produced throughout the tropical and subtropical regions of the world. One of the 
adaptation mechanisms is increasing antioxidant level for combat oxidative stress. The quantity and 
quality of antioxidants in citrus trees is affected by different parameters including low temperature 
stress. Antioxidants protect cells against oxidative stress by inhibiting the formation of free radicals or 
by scavenging the radicals. This research aimed to measure the concentration of β-carotene in different 
sections including flavedo, albedo and juice of four varieties of citrus fruit called Local Orange, Blood 
Orange, Unshiu Mandarin, Mazandran Lime in control and low temperature stresses of 3, 0, -3 and -6 
˚C. Current obtained results indicated that the reaction of different fruit sections of above varieties is 
varying facing low temperature stresses. According to the results, as temperature decrease, the 
concentration of β-carotene increase until 0˚C and then it decline in all sections of Blood Orange fruit.  
Keyword: antioxidant, citrus, stress 
 
 


