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Ã|Ì°q  

|¿�Y{ Ê¿Z��� |� cY�iY ¶»Z� É|À»{Â� cY�iY Ä¯ d�Y Ê¸À§ Ê¸a cZ^Ì¯�e �Y Ê°Ë ¾Ë|Ë�b�Å .cZ^¯�» ÉZÅ ÃÂÌ» ÊÀ£ 
 ¾ËY �Y ¥|Å ¾ËY�]ZÀ] ,{�Y{ ZÅ É�Z¼Ì] É�ZÌ�] ½Z»�{ �{ É{ZË� {�]�Z¯ Ä¯ |�Z] Ê» ¾Ë|Ë�b�Å Ä¸¼m �Y ZÅ|ÌWÂ¿ÁÔ§ �Y

{Â] ¡Â¸] Á |�� µÂ� �{ ºËÓ ÉZÅ ÃÂÌ» ¦¸fz» ÉZÅ d§Z] �{ ¾Ë|Ë�b�Å ½Y�Ì» ¾ÌÌ e ªÌ¬ve . s�� \·Z« �{ �ËZ»�M
¿Y �Y�°e �ZÆq Z] Ê§{Z�e Ô»Z¯ ÄËZa �] |f�¿|� ¹Zn . ¶Ìf» É{ Á µÂ¿Zf» µÔu Z] ¾Ë|Ë�b�Å |ÌWÂ¿ÁÔ§ kY�zf�Y

 ÃZ´f�{ Z] ZÆ¿M É�Ì³ Ã�Y|¿Y Á |Ì�¯Â¨·Â�HPLCd§�³ c�Â�  . ¾Ë|Ë�b�Å ½Y�Ì» ¾Ë�f�Ì] Ä¯ {Y{ ½Z�¿ lËZf¿30 �Á� 
 ÃÂÌ» ¶Ì°�e Ä¸u�» �Y | ] ) \Ìe�e Ä]23/3|� �{  (d§ZË �ÅZ¯ d�Y{�] ½Z»� Ze ½M �Y | ] Á {Â]  .�Ì] ½Y�Ì» ¾Ë�f

|� |Ì·Âe ÃÂÌ» d�Âa �{ ¾Ë|Ë�b�Å.|�¿ d§ZË �~] �{ ¾Ë|Ë�b�Å |ÌWÂ¿ÁÔ§ .  
  

Ä»|¬»  
 Ê¼¸� ¹Z¿ Z] ºËÓ ZË �Y�Ì� [M Â¼Ì· dy�{Citrus aurantifolia   cZ/^¯�» Ã{YÂ¿Z/y Ä] ª¸ f» )Rutaceae (  |/�Z] Ê/» .

             Ä/¯ |Àf�/Å Ê Ì^� cZ^Ì¯�e ÉZÆÅÁ�³ ¾Ë�f³��] �Y Ê°Ë cZ^¯�» ÉZÅ|ÌWÂ¿ÁÔ§     |À/�Z] Ê/» Ê·Â/À§ cZ/^Ì¯�e L�/m .  ¾/ËY
                  �ÅZ/¯ Y� ¾»�» ÉZÆË�Z¼Ì] Êy�] ��y Á |ÀÀ¯ Ê» �ZÆ» Y� {Y�M ÉZÆ·Z°Ë{Y� Á |¿�Y{ ÉÂ« Êf¿Y|Ì�¯Y Êf¿M �YÂy cZ^Ì¯�e

 |ÀÅ{ Ê» .        |ÀÀ¯ Ê» É�Ì³Â¸m Y� ½Z��� ¶»YÂ� Á Ê«Á�� Ê^¸« cÓÔfyY Êy�] �Á�]�Y ¾ÌÀr¼Å .     ¥|/Å Z/] �ÅÁ�/a ¾/ËY
¾ÌÌ eË|Ë�b�Å ½Y�Ì» d§�³ ¹Zn¿Y ¡Â¸] Á |�� µÂ� �{ ºËÓ ÉZÅ ÃÂÌ» ¦¸fz» ÉZÆf§Z] �{ ¾.  

  
�Á� Á {YÂ»ZÅ  

 |� ¹Zn¿Y �Y�°e �ZÆq �{ Ê§{Z�e Ô»Z¯ ÄËZa �] |f�¿ s�� \·Z« �{ ªÌ¬ve ¾ËY .   �Y Ê/°Ë�°» º/«�  ºËÓ dy�{ ÉZÅ ÃÂÌ»
              »�{ ½Z/³�»�Å ½Zf/�Y �{ �/«YÁ [ZÀÌ» ½Zf��Æ� É��ÁZ�¯ cZ¬Ì¬ve  ÃZ´f�ËY ½ÂÌ�°¸¯         ¶Ì°�/e �Y �/a ¦/¸fz» ¶/uY�

ÃÂÌ»)30  ,50  ,70  Á90 �Á�  (   ¦¸fz» ÉZÆf§Z] Ä]Á|Ë{�³ É�ÁM �¼m)  �~/] Á d�Â³ ,d�Âa (  |¿|/� É�Z/�Y|m .  ÉZ/Æf§Z]
       ÉZ»{ �{ ½ÁM �{ Ã|� É�Z�Y|m50         |¿|/� [ZÌ�M �b� Á |¿|� ®�y {Y�´Ìf¿Z� Äm�{  .       Ã�Y|/¿Y Á kY�zf/�Y�Â�À» Ä/]

     ½Y�Ì» Ä] Y|f]Y ¾Ë|Ë�b�Å |ÌWÂ¿ÁÔ§ É�Ì³ 5  ,10   Á 15                 ½Y�/´Å µÂ/¸v» �{ Á Ã{�/¯ ½�Á Y� Z/Å Ä¿Â¼¿ �{Âa ¹�³ 50   Á 25 
          {{�³ Y|m [Â�� �Y |ËY� {YÂ» Ze Ã{Y{ �Y�« �fÌ· Ê¸Ì» .             ¥~/u Á Z/Å ¾/£Á� Á Z/Å �¿Z�Y É�Z�Y|m Á ½{�¯ ¥Z� �Y | ]

              Z�¯Â¨·Â� ¶Ìf¼Ë{ Á µÂ¿Zf» µÂ¸v» ,ÊËZÆ¿ Ã�Z�� kY�zf�Y ÉY�]  ,É�ZeÁ� ÃZ´f�{ Ä¸Ì�Á Ä] ½Y�´Å  |Ë )   Y �Y ¹Y É{ (  Ä/]
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  d^�¿3:1      Á Ã{Â¼¿ ÄÌÆe  5                Ä/] ©Â§ µÂ¸v» ��Âe ½M ºnu Á Ã{�¯ ½�Á Y� ¾£Á� Á �¿Z�Y |«Z§ Ã{Z» �Y ¹�³ 100  Ê/¸Ì» 
  |� Ã|¿Z�� �fÌ· .  ½Y�Ì» �b�10     ª/Ë��e ÓZ/] ÊËM�Z/¯ Z/] �ËZ» Ê§Y�³ÂeZ»Á�¯ ÃZ´f�{ Ä] , Ã|»M d�|] Ã�Z�� �Y �fÌ· Ê¸Ì» 

|Ë{�³ .  
  

hv] Á lËZf¿  
Ì¤ed�Y{�] ¦¸fz» ¶uY�» �{ ÃÂÌ» d�Âa �{ ¾Ë|Ë�b�Å ½Y�Ì» cY�Ì  

          d�Y{�] Ä¸u�» ¾Ì·ÁY �{ ºËÓ d�Âa �{  ¾Ë|Ë�b�Å |ÌWÂ¿ÁÔ§ ½Y�Ì» ¾Ë�f�Ì] Ä¯ {Y{ ½Z�¿ lËZf¿)30  ¶Ì°�/e �Y | ] �Á� 
ÃÂÌ» (    ½Y�Ì» Ä] Á23/3            d�Y{�] ¹�ZÆq Ä¸u�» �{ ½M ½Y�Ì» ¾Ë�f¼¯ Á {Â] |��{ )90       /Ì» ¶Ì°�/e �Y �a �Á� ÃÂ(  ,271/0 

{Â] |��{.   
d�Y{�] ¦¸fz» ¶uY�» �{ ÃÂÌ» d�Â³ �{ ¾Ë|Ë�b�Å ½Y�Ì» cY�ÌÌ¤e  

          {Â] d�Âa �Y �f¼¯ ÃÂÌ» d�Â³ �{ ¾Ë|Ë�b�Å ½Y�Ì» .            �Ì/� �/Ì¿ ÃÂÌ» d�Â³ �{ ¾Ë|Ë�b�Å ½Y�Ì» ÃÂÌ» d�Âa |À¿Z¼Å Z»Y
       ¹Á{ Ä¸u�» �{ ½Y�Ì» ¾Ë�f�Ì] Ä°Ë�Â�] d�Y{ Ê·Á�¿)50ÃÂÌ» ¶Ì°�e �Y �a �Á� (,59/1    �{ ½M ½Y�/Ì» ¾Ë�/f¼¯ Á |/��{ 

    d�Y{�] ¹�ZÆq Ä¸u�»)90     ÃÂÌ» ¶Ì°�e �Y �a �Á� (  ,052/0  {Â] |��{  .        ¹Y|¯ pÌÅ �{ ÃÂÌ» �~] �{ ¾Ë|Ë�b�Å |ÌWÂ¿ÁÔ§
|�¿ |Ì·Âe d�Y{�] ¶uY�» �Y. µ{�½Y�Z°¼Å Á  ÂË�  )2004 (      ½Y�/Ì» ¾Ë�f�/Ì] Ä/¯ |/¿{�¯ ��Y�/³ ½Â¼· ÃÂÌ»{�Â» �{ �Ì¿

 ¾Ë|Ë�b�Å |ÌWÂ¿ÁÔ§) 6/39 |��{  (  Ä] �Â]�» ÃÂÌ»30             ½M ½Y�/Ì» ¾Ë�/f¼¯ Á ÃÂÌ» ¶Ì°�e �Y �a �Á� )81/0 (    Ä/] �Â/]�»
150{Â] ÃÂÌ» ¶Ì°�e �Y �a �Á� .  

d�Y{�] ¦¸fz» ¶uY�» �{ ºËÓ ÃÂÌ» ¦¸fz» ÉZÆf§Z] �{ ¾Ë|Ë�b�Å ½Y�Ì» Ä�ËZ¬» :  
          ÃÂÌ» d�Y{�] Ä¸u�» Ä� �{ d�Âa �{ ¾Ë|Ë�b�Å ½Y�Ì» Ä¯ |Å{ Ê» ½Z�¿ lËZf¿)50 ,70Á 90  ÃÂ/Ì» ¶Ì°�/e �Y �a �Á�  (

)     \Ìe�e Ä]63/1  ,39/1   Á 271/0 |��{  (          ÃÂ/Ì» d/�Â³ �{ ¾Ë|Ë�b�Å ½Y�Ì» �Y �f�Ì])     \/Ìe�e Ä/]59/1  ,39/0   Á 0525 
|��{ (   d�Y Ã{Â] .µ{�     ½Y�Z°¼Å Á ÂË� 2004                  lËZ/f¿ Á |/¿{�¯ Ä�/ËZ¬» Â/¼Ì· ÃÂÌ» d�Â³ Á d�Âa �{ Y� ZÅ|ÌWÂ¿ÁÔ§  

    �Å ½Y�Ì» Ä¯ {Y{ ½Z�¿       d�Âa �{ ¾Ë�fÌ� ÂË�Y Á ¾Ë|Ë�b)   \Ìe�e Ä]25/1  Á 59/1|��{  ( ÃÂÌ» d�Â³ �Y �f�Ì]) \Ìe�e Ä]
28/0 Á  25/0|��{  ({�Y{ d¬]Z�» ��Zu ªÌ¬ve lËZf¿ Z] Ä¯ {Â].  
  

�]ZÀ»  
� k ,¹|¬» ÊuZf§ Á � ,ÊÀËÁ�« ÊuÂf§  .1385 .½Y�ËY �{ cZ^¯�» ��Á�a .½ÔÌ³ ÃZ´�¿Y{ cY�Z�f¿Y. 

�  �ZËY|y ,Êf¼Å . 1382 .                   cZ/^¯�» ¹Z/«�Y ÉZÅ|/ÌWÂ¿ÁÔ§ Ê/y�] d/Ì¼¯ Á dÌ¨Ì¯ ÉÁ� ÃÂÌ» d�Y{�] ½Z»� Á ºÌ¸«Y �ÌiZe .
 Y�f¯{ Ä·Z�� 
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Quantitation of change of hesperidin in different tissues of lime (Citrus aurantifolia ) fruit 

during fruit growth and maturation 
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Abstract 

Flavonoids are polyphenolic compounds that exhibit valuable effect such as anti-cancer 
properties. The citrus fruits are rich in flavonoids compounds with potential of curing  of many 
diseases. Therefore, this study was aimed to determine the levels of hesperidin present in various 
lime ( Citrus aurantifolia ) fruit tissues during fruit growth and maturation. This experiment was 
laid out as nested based on complete randomized design (ORD) with four replications. Hesperidin 
were measured in various fruit tissues. Extraction was carried out using methanol and di metyl 
sulfoxide quantification was done with the HPLC technique. The results showed that hesperidin 
was the predominant flavonoid in lime fruits. The high amount of hesperidin was observed 30 
days after fruit set (3.23 Percent) and was decreased afterward  until fruit harvesting time. The 
hesperidin was  found in maximum quantity in peel and not found in lime seeds. 


