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 d�¯ �Á� Ä] �ËZ� º«� ÉZ»�y d�Y{�] �Y �a cZ ËZ� �Y ®Ë�fÌ� |Ì�Y |Ì·Âe ÊnÀ� ½Z°»Y

Ä�Â£ É�Á  
 

Ê^�Z��³ Z��|¼v»  
�Â�¯ É�Ì�»�³ ÉZÅ ÃÂÌ» Á Z»�y cZ¬Ì¬ve Ä��Â» ÊËY~£ �ËZÀ� Ê¼¸� cZÌÅ Â��  

  
Ã|Ì°q  

Ã{Z¨f�Y dÌ¼ÅY Ä] ÄmÂe Z] �Y �Ì] Ä¿ZÌ·Z� cY{�YÁ Á Ã�Ì£ Á ÊËÁ�Y{ ,ÊËY~£ �ËZÀ� �{ ®Ë�fÌ� |Ì�Y �Y 4000 Á ½M ¾e 
ÄËZ»�� Ê» k�Zy �Â�¯ �Y Ä¯ ÉY  ��Âf» �Â� Ä] Ä¯ Z»�y �Ì´¼�q cZ ËZ� {ÂmÁ �Ì¿ Á {Â�30 |Ì·Âe ¶¯ �Y |��{

Ê» ¶»Z� Y� Z»�y ¿ Ä] É�Á�� ®Ë�fÌ� |Ì�Y |Ì·Âe dÆm cZ ËZ� ¾ËY �Y Ã{Z¨f�Y ,{Â�Ê» �� |�� . Ã{Z¨f�Y Z] ªÌ¬ve ¾ËY
ÄËÂ� �nËZ¿ �Â¸Ë��b�M o�Z« Á �ËZ� º«� ÉZ»�y d�Y{�] �Y �a cZ ËZ� �YBC1  \·Z« �{ Á ÊqÂ³Ze É�Z»M �Á� Ä] 

 dÌ·Z § Ê¿Z»� Ã�Á{ ,º�Ì¿Z³�YÁ�°Ì» d�¸£ ,Z»�y Ã�Z�� ¶¯ |À« ¶»Z� �Âf¯Z§ lÀa Z] Ê§{Z�e Ô»Z¯ s��
e ½Y�Ì» Á µÂ¿Zf» ,º�Ì¿Z³�YÁ�°Ì»½Z°  µZ� �Y �Y�°e Ä� �{ ÊÅ{1383 Ze 1385 Ä��Â» ÊËY~£ �ËZÀ� ÃZ´�ËZ»�M �{ 

d�Y Ã|� Y�mY �Â�¯ É�Ì�»�³ ÉZÅ ÃÂÌ» Á Z»�y cZ¬Ì¬ve . |Ì�Y |Ì·Âe ½Y�Ì» ¾Ë�f�Ì] {Y{ ½Z�¿ Ã|»M d�|] lËZf¿
 ¶¯ |À« Z] Z»�y Ã�Z�� �Z¼Ìe �{ ®Ë�fÌ�20 ½Y�Ì» Ä] �nËZ¿ �Â¸Ë��b�M d�¸£ ,|��{107�Âb�Y Ê¸Ì» �{   �fÌ·

 �]Y�] º�Ì¿Z³�YÁ�°Ì» dÌ·Z § Á Â¼¿ Á |�� Ê¿Z»� Ã�Á{ ,É�Âb�Y ½ÂÌ�¿Zb�Â�9 ,�Á� 2½Z°e ½Y�Ì» Á µÂ¿Zf» |��{   ÊÅ{
 �]Y�]100d�Y Ã{Â] Ä¬Ì«{ �{ �Á{ .   

  
Ä»|¬» 

 {Á|u �{ ½Zf��Ây ½Zf�Y ÉZ»�y |Ì·Âe102 �Y �Ì] �ËZ� º«� ÉZ»�y Ä¯ Ã{Â] ¾e �Y�Å70{Ây Ä] Y� ½M |��{ 
d�Y Ã{Y{ �Z�fyY)1 .( ¾Ì´¿ZÌ» �Â� Ä] Á Ã{Â] ÓZ] Z»�y d�Y{�] �Y �a cZ ËZ� {| f» ¶ËÓ{ Ä] Ã�Á�»Y30 ½M |��{

Ê» ¥��» ¶]Z« �Ì£ Á Ã|� k�Zy cZ ËZ� c�Â� Ä] |Ì·Âe Äy�q �Y {Â� . �{ É{| f» ¥�Z�» ÉY�Y{ ®Ë�fÌ� |Ì�Y
Ê» Ã�Ì£ Á Ê�ËY�M ,Êf�Y|Æ] ,ÊËÁ�Y{ ,ÊËY~£ �ËZÀ� Å Á |�Z] ½Y�Ì» Ä] µZ� �2 Ze 3Ê» Ã{Á�§Y ½M ¥��» �] |��{ {Â� .

Ê» ½Z�¿ Ê¿ZÆm ÉZÅ�Z»M  µZ� �{ |ÀÅ{1960 ½M Ê¿ZÆm ¥��» 103×300 ÉZÅZ�Z¬e �ËY�§Y Z] Ä¯ Ã{Â] µZ� �{ ¾e 
 {Á|u Ä] ºf�Ì] ½�« �yYÁY Ze {Â] Ã|� ÊÀÌ] �Ìa Ê¿ZÆm103×500|��] µZ� �{ ¾e )4 .(  Ä¸¼m �Y �Ì¿ Z» �Â�¯

ÊËZÅ�Â�¯Ê» ¥��» Y� Ã{Z» ¾ËY �Y ÊËÓZ] ½Y�Ì» Ä¯ d�Y   c�Á�� Á ¶yY{ �{ Ã{Z» ¾ËY |Ì·Âe ¹|� Ä] ÄmÂe Z] Á |À¯
�Y �Ì] Ä¿ÓZ� ,�Â�¯ ¦¸fz» �ËZÀ� �{ ½M ¥��»4000Ê» {�YÁ �´Ë{ ÉZÅ�Â�¯ �Y ½M ¾e  {Â�)2 .( ÉY�] ®Ë�fÌ� |Ì�Y

 µZ� �{ �Z] ¾Ìf�z¿1784|� �Â¸^f» Á kY�zf�Y Â¼Ì· Ã�Z���Y )4( . µZ� �{ �¼ÅÁ1893 �Y d�¿YÂe �Z] ¾Ìf�z¿ ÉY�] 
ÊÀa d�¯ �Ìv» Ê» Ã|Ì»Z¿ ��ËZ»Á�fÌ� Ô^« Ä¯ ¹ÂÌ¸Ì� |ËZ¼¿ kY�zf�Y É�ÌqZ¿ ®Ë�fÌ� |Ì�Y |� . �Z¯ ¾ËY Äq�³Y

d�Y Ã|� É| ] cZ¬Ì¬ve ÄÀÌ»� Ê·Á |�¿ ¹Zn¿Y Êf À� �ZÌ¬»�{)14 .( µZ��{1917 ÄËÂ� ®Ë �Y É�Â¯ �Z] ¾Ì·ÁY ÉY�] 
�Â¸Ë��b�M{�ÁM d�|] ÊÆmÂe ¶]Z« ®Ë�fÌ� |Ì�Y d�¿YÂe �nËZ¿  . µZ� �{ ®Ë�fÌ� |Ì�Y |Ì·Âe Êf À� |ÀËM�§ ¾Ì·ÁY
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1919|� �Z£M ®Ë�¸] �{ �nËZ¿ �Â¸Ë��b�M o�Z« �Y Ã{Z¨f�Y Z] )4 .( |Ì�Y |Ì·Âe ÄÀÌ»� �{ ÉY Ã{�f�³ cZ¬Ì¬ve ½ÂÀ¯Ze
Y{Y �Ì¿ �ÂÀÅ Á Ã|� ¹Zn¿Y ZÌ¿{ �{ ½Â³Z¿Â³ ÉZÅ �Á� Z] ®Ë�fÌ�{�Y{ Ä» . |Ì�Y |Ì·Âe ÊnÀ� ½Z°»Y dÆm ªÌ¬ve ¾ËY

 ÄËÂ� �nËZ¿ �Â¸Ë��b�M o�Z« �Y Ã{Z¨f�Y Z] �ËZ� º«� ÉZ»�y d�Y{�] �Y �a cZ ËZ� �Y ®Ë�fÌ�BC1  É�Z»M �Á� Z]
d�Y Ã|� ¹Zn¿Y ÊqÂ³Ze .  

  

�Á� Á {YÂ» ZÅ  
   lÀa Z] ªÌ¬ve ¾ËY           sÂ�� �{ Z»�y Ã�Z�� ¶¯ |À« ¶»Z� �Âf¯Z§ 10  ,15   Á 20|��{       sÂ�/� �{ º�/Ì¿Z³�YÁ�°Ì» d�¸£ ,

103   , 105   Á 107    Ê¸Ì» �{ �Âb�Y   sÂ�� �{ º�Ì¿Z³�YÁ�°Ì» dÌ·Z § Ê¿Z»� Ã�Á{ ,É�Âb�Y ½ÂÌ�¿Zb�Â� �fÌ·3 ,6 Á 9 ,�Á� 
      ,�¨� sÂ�� �{ µÂ¿Zf» ½Y�Ì»2   Á 4    ½Z°e ½Y�Ì» Á |��{         Á �¨� sÂ�� �{ ÊÅ{100           �Á� �Z/�Y �/] Á Ä/¬Ì«{ �{ �Á{ 

     s�� \·Z« �{ ÊqÂ³Ze           µZ/� �Y �Y�/°e Ä/� �{ Á Ê§{Z�e Ô»Z¯1383  Z/e 1385     Ä�/�Â» ÊËY~/£ �ËZÀ/� ÃZ´�/ËZ»�M �{ 
         d�Y Ã|� Y�mY �Â�¯ É�Ì�»�³ ÉZÅ ÃÂÌ» Á Z»�y cZ¬Ì¬ve .              Á Ê/uY�� ÉY�/] Ä/¯ Ê/�Á� �Y d�/e�Z^� ÊqÂ³Ze �Á�

             ÄËY�M ¹Z¿ Ä] Ê·ÁY|m �Y Ã{Z¨f�Y Z] Á ¶Ë�Âf¯Z§ �Y É��¯ c�Â� Ä] cZ�ËZ»�M ÉY�mY Z f» ÉZÅ  Ê/» ¹Z/n¿Y |»  {Â/� .  \/Ìe�e
                        �/iY ¾Ë�f�/Ì] Ä/¯ ÊeZ�/ËZ»�M ,ZÆ¿M sÂ�� Á ZÅ�Âf¯Z§ {Y| e Ä] ÄmÂe Z] Á Ã{Â] Ê§{Z�e Ô»Z¯ c�Â� Ä] cZ�ËZ»�M ¹Zn¿Y

   Ê» Y�mY Á �z�» ,|¿�Y{ {Ây �{ Y� Ä�Â]�» ¶»YÂ� {Â� .   �Y d/�Y Ã{Â/] c�Z/^� ªÌ¬ve ¾ËY ÉY�mY ¶uY�» : ¦/·Y (  Ä/ÌÆe
    �Y{�] Ä¿Â¼¿ Á Z»�y cZ ËZ� [ ,É (    _ ,º�Ì¿Z³�YÁ�°Ì» �Ìj°e Á ÄÌÆe (       c ,É�Z/� µÂ¸v» Á Z»�y Ã�Z�� ÄÌÆe (   Á ºÌ/�Àe

�Ì//v» Ê//¿Á�{ Á Ê//�Ìv» �ËY�//� d//Ì^je g ,d�//¯ ÉZ//Å (Ä//] �nËZ//¿ �Â¸Ë��b//�M ½{Á�//§Y �Ì//v»  k ,d�//¯ ÉZ//Å (
Ä¿Zz»�³ o ,É�Y~³ (s Á cZ�ËZ»�M ¹Zn¿Y (lËZf¿ ¶Ì¸ve Á ÄË�ne.  
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1 ( ½Y�Ì» �ËY�§Y Z] Ze Z»�y Ã�Z�� ¶¯|À«20 ½Y�Ì» Ä] ®Ë�fÌ� |Ì�Y |Ì·Âe ,|��{77/6440Ê¸Ì»   �ËY�§Y �fÌ· �{ ¹�³

d�Y Äf§ZË.  
2 ( º�Ì¿Z³�YÁ�°Ì» d�¸£ �ËY�§Y Z])�nËZ¿ �Â¸Ë��b�M ( Ze107Ê¸Ì» �{ �Âb�Y  ,É�Âb�Y ½ÂÌ�¿Zb�Â� �fÌ·  |Ì�Y |Ì·Âe 

 ½Y�Ì» Ä] ®Ë�fÌ�33/5706Ê¸Ì»  §ZË �ËY�§Y �fÌ· �{ ¹�³d�Y Äf. 

3(  Ze º�Ì¿Z³�YÁ�°Ì» dÌ·Z § Ê¿Z»� Ã�Á{ ��f�³ Z]9 ½Y�Ì» Ä] ®Ë�fÌ� |Ì�Y |Ì·Âe ,�Á� 149/6924Ê¸Ì»   �fÌ· �{ ¹�³
d�Y Äf§ZË �ËY�§Y.  

4 ( Ze µÂ¿Zf» ½Y�Ì» �ËY�§Y Z]2 ½Y�Ì» Ä] ®Ë�fÌ� |Ì�Y |Ì·Âe ,|��{05/5827Ê¸Ì»  d�Y Äf§ZË �ËY�§Y �fÌ· �{ ¹�³.  
5 (½Z°e Z] v» ÊÅ{ d�¯ ÉZÅ �Ì)100Ä¬Ì«{ �{ �Á{  ( d]Zi d·Zu Ä] d^�¿)Ä¬Ì«{ �{ �Á{ �¨� ( Ä�uÔ» ¶]Z« �ËY�§Y

 ½Y�Ì» Ä] ®Ë�fÌ� |Ì�Y |Ì·Âe �{ ÉY99/5821Ê¸Ì»  d�Y Ã|� Ã|ÅZ�» �fÌ· �{ ¹�³.  ZÆÀe Ä¿ |�� Ê» ��¿ Ä] �Â¼n» �{
ÂmÁ �ËZ� º«� ÉZ»�y d�Y{�] �Y �a cZ ËZ� �Y ®Ë�fÌ� |Ì�Y |Ì·Âe ½Z°»Y ¶]Z« �ËY�§Y �ËY�� µ�fÀ¯ Z] Ä°¸] Äf�Y{ {

d�Y Ã|»M {ÂmÁ Ä] ®Ë�fÌ� |Ì�Y |Ì·Âe �{ ÉY Ä�uÔ».  
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Possibility of citric acid production by post-harvest losses of date fruit (Sayer variety) using 
submerged culture  
 
Abstract 
According to importance of using citric acid at food, pharmaceutical industries and so on…and its 
imports more than 4000 tones and discharging much stock from the country also considerable 
losses of date fruit that on the average include %30 total date fruit production, using the losses to 
produce citric acid is necessary. This research was done by means of Taguchi method at 
Compeletly Randomized Design (CRD) with 5 factors including Total sugar of date extract, 
Microorganism concentration, Microorganism activity time, Methanol and Agitation rate and all 
factors in three replications in food laboratory of Date Palm and Tropical Fruits Research Institute 
of Iran (DPTFRII) from 2004 to 2006 year. The results revealed the most citric acid rate had been 
produced by means of total sugar of date extract (%20), Aspergilus niger concentration 
(107spores/ml of sporal suspension), Aspergillus niger activity time (9th day), methanol rate (%2) 
and Agitation rate (100 rpm). 
Key words 
Date fruit- Sayer variety- Post harvest losses- Citric acid- Submerged culture- Aspergillus niger 
BC1- Taguchi method  

  


