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|�Á ½|� ÉY ÃÂÆ« Ã|¿�Y{�Z] cZ^Ì¯�e�Y Ã{Z¨f�Y Z] ½M dÌ¨Ì¯ �¨uÁ o�Z« d�Y{�] �Y �a �¼� �ËY�§Y 
Ê]Á�°Ì»  

  
�Z´f�� ÄÌ¼�) 1(,Ê¼uY� |Ìn» ) 2(  

1�Á É�f¯{ ÉÂn�¿Y{ 2 �,Ê¿Z^£Z] ¹Â¸� {Zf�Y  �Y�Ì� ÃZ´�¿Y{,É��ÁZ�¯ Ã|°�¿Y{  

ÊÅZeÂ¯ d�Y{�] �Y �a �¼� ZÆq�Z« ,cÓÂ�v» �´Ë{ Z] Ä�ËZ¬» �{)3�4�Á�(|¿�Y{.|¿YÂf] Ä¯ |Àf�Å Ê·Â°ÌeÂ¯ ��Âa |«Z§ Y�Ë�
�°Ì» ZË Ê°Ì¿Z°» \Ì�M�Y Y� ZÆ¿M|À¯ d�§Zv» Ê]Á.½|� ÉY ÃÂÆ«Á Ê]Á�°Ì» ÉZÅ Ê³{Â·M Ä] d^�¿Y�ZÆ¿M,{ZË� [M ÉÂfv»ÁÓZ] �¨Àe

d�Y Ã{�¯ �Z�u Ê¼Ë�¿M..|¼� Ê» Ê]ZË��Y ¡Â¸] Ä¸u�», Ã�Y|¿Y,²¿�, Êf¨�,�ÅZ� ��¿ �Y o�Z« �{ dÌ¨Ì¯.Ê¼Ë�¿M ½|� ÉY ÃÂÆ«
Â·ÂË�Ì§ ÉZÆ^Ì�M ºÆ» ¶ËÓ{ �Y Ê°ËË�y [Zzf¿Y �{ Ä¯ d�Y Ê°Ë�d�Y �iÂ»�Y|.{YÂ» ½ÂÌ�Y|Ì�¯Y ¶Ì·{ Ä] o�Z« ½|� ÉY ÃÂÆ«

|�Z^Ì» ¾Ì¿Ô» ²¿� ÃZÌ� Ã{Z» Ä] ¶Ë|^e �b�Á ZÅ ½ÂÀÌËÂ¯ Ä] ¶Ë| êÁ Ê·ÂÀ§.�Y�°e Ä� �{Á Ê§{Z�e ¶»Z¯ s�� \·Z« �{ �ËZ»�M
|Ë{�³ Y�mYÁ ÊuY��.� Ê¼Ë�¿M ½|� ÉY ÃÂÆ« Ã|¿�Y{�Z] Á Ê]Á�°Ì» |� ¦¸fz» cZÌ¯�e �ÅÁ�a ¾ËY �{|Ì�Y ®Ì]�Â°�M ¶»Z1

|��{+|Ë�¸¯ ºË|�1|��{)5Á10Ä¬Ì«{(|Ì�Y ®Ë�fÌ�,5/1|��{)5Á10Ä¬Ì«{( H2o2 5|��{)5Ä¬Ì«{(Ê���] {�Â»
|Àf§�³ �Y�«.c|» Ä] ZÆq�Z«15ÉZ»{ �{ �Á�4Ê^�¿ d]Â��Á {Y�´Ìf¿Z� Äm�{80|¿|� É�Y|Æ´¿ |��{.ÉZÅ�Á� �{5Á10Á15
²¿� ��¿ �Y)L*,a*,b* value(½Y�Ì» ½�Á �ÅZ¯ |��{ ,d§Z] Êf¨� ,PhÁTSS |¿|� Ä�ËZ¬» |ÅZ� Z].lËZf¿ Ä] ÄmÂeZ]

�Z¼Ìe Ã|»M d�|] H2o2|Ì�Y ®Ì]�Â°�M Á1|��{+|Ë�¸¯ ºË|�1|��{)10Ä¬Ì«{(dÌ¨Ì¯ �¨u h�Z] É�Y{ ÊÀ » �Â�]
�Á� ½Z»� c|» �{ o�Z«15ÉZ»{ �{ É�Y|Æ´¿4|¿|�{Y�´Ìf¿Z� Äm�{.Å�Z¼ÌeÉ�Y|Æ´¿ ¶]Z« �f�Ì] ºÅ{ �Á�Ze|Ì�Y ®Ë�fÌ� ÉZ

�Z¼Ìe Ä] �Â]�» [M �ÅZ¯ ½Y�Ì» ¾Ë�f¼¯|¿{Â^¿ H2o2{Â].|Ì�Y ®Ì]�Â°�M �Z¼Ìe Äf^·Y1|��{+|Ë�¸¯ ºË|�1|��{)10Ä¬Ì«{(
{Y{ ½Z�¿ É�Y{ ÊÀ » cÁZ¨e |ÅZ� Ä] d^�¿ �Ì¿.�] É�ÌiZe ¦¸fz» ÉZÅ�Z¼ÌePhÁTSS |¿{Y|¿ ½Z�¿.Ê¸¯ �Â� Ä]�ËZ»�M ¾ËY

�Z¼Ìe Ä¯ {Y{ ½Z�¿ H2o2|Ì�Y ®Ì]�Â°�M Á1|��{+|Ë�¸¯ ºË|�1|��{)10Ä¬Ì«{(�Y �a �¼� �ËY�§Y ÉY�] |À¿YÂfÌ»
|¿Â� Ã{Z¨f�Y o�Z« É�Z^¿Y dÌ¨Ì¯ �¨u Á d�Y{�].

Ä»|¬»
½M t�� �{ Ê·Â°ÌeÂ¯ ��Âa ¾f�Y|¿ ¶Ì·{ Ä] o�Z« , ZÅ ÃÂÌ» Á cZnË�^� �´Ë{ Z] Ä�ËZ¬» �{½M {ZË� [M ½Y�Ì»Á ÓZ] �¨Àe,

�Y �Ì] Ê·Â¼ » ÉZ»{ �{Á|�Z] Ê» �Ë~a {Z�§Á �Z�u �ZÌ�]3�5|�Z] Ê¼¿ É�Y|Æ´¿ ¶]Z« �Á�.Ê³�Ze �¨u ÉY�] ¾ËY �]ZÀ]
|�Z] Ê» Ã�ËÁ ÉZÆf^«Y�» Ä] �ZÌ¿ ½M [Â¸�» dÌ¨Ì¯Á.ÊfyYÂÀ°Ë, Ê³�Ze,É�ÅZ� ²¿� ¶»Z� o�Z« dÌ¨Ì¯,Ã|ÀÀ¯ ¥��» ��¿ Ä�¬¿ �Y

Äf�]Á|�Z] Ê» ®ÅÔ¯ ½{Â])Burton 1988.(�{ d�Y{�] �Y �a É�ÁY�§ Á Ê]Á�°Ì» cZ ËZ�, o�Z« ½|� �Ìa Z] ²¿� ½Âq
{Â� Ã{Z¨f�Y ½M ¦ËÓ ¦¸� Ê���] ÉY�] Ê�yZ� ½YÂÀ� Ä] |¿YÂfÌ» ÊËZÆÀe Ä] ¾ËY�]ZÀ] d�Y �Z^e�Y.Á ZÆ·ÂÀ§ É{ ½ÂÌ�Y|Ì�¯Y

� ¾Ë�f¼Æ», ZÅ �Y|Ì�¯ÓÂÀ§ Ê¸a Ä¸Ì�Â] ZÆ¿ÂÀÌËÂ¯YÉY ÃÂÆ« ÉZÅ Ä¿Y|´¿�Á |¿Â�Ì» Ã�¼Ì¸a Z Ë�� ZÆ¿ÂÀÌËÂ¯ Y�Ë� d�Y ²¿� �ÌÌ¤e d¸
|ÀÀ¯ Ê» |Ì·Âe ¾Ì¿Ô».

�ZÀË�Á�Ìe �» ÉÁZu ÉZÆ¼Ë�¿M Ä¯ |À¬§YÂ» ��¿ ¾ËY�] ¾Ì¬¬v» \¸£Y,)tyrosinase) (ÃÁ�³ �Y(ppo½|� ²¿� Ê] d¸� Ze|¼�
|¿Â� Ê» ZÆq�Z«.�Y ®Ë�fÌ�Á|Ì�Y ®Ì]�Â°�M ¦¸fz» cZ^Ì¯�eÉ�Ì³Â¸m ÊÀÌ»� \Ì� ÉZÆ��] Ê¼Ë�¿M ½|� ÉY ÃÂÆ« �Y,|Ì
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|À°Ì».Ã|� ��Y�³ �Ì¿ \Ì� �{ Ê¼Ë�¿M ½|� ÉY ÃÂÆ« �Y É�Ì³Â¸m �{ |Ì�Y ®Ì]Á�fË�YÁ|Ì�Y ®Ë�fÌ�, |Ì�Y ®Ì]�Â°�M �Y Ã{Z¨f�Y
d�YEissa,2006Sapers et al 1994 

  
ZÆ�Á�Á{YÂ»

�{ o�Z« ��Á�a Ä¿Zy�Z¯ ®Ë�Y ZÆq�Z«20�Y�Ì� É�f»Â¸Ì¯|Ë{�³ ÄÌÆe.dyYÂÀ°Ë ÉZÆq�Z« ÉÁ��])®ÅÔ¯ ��«3�4�f¼Ìf¿Z�
(|Ë{�³ µZ¼�Y ��¿ {�Â» ÉZÅ�Z¼Ìe µÁY �¸§ �Y Ã|� d�Y{�] Ã�ZeÁ.¶»Z� ¦¸fz» ÉZÅ�Z¼Ìe:|Ì�Y ®Ì]�Â°�M1|��{+ºË|�

|Ë�¸¯1|��{)5Á10Ä¬Ì«{(|Ì�Y ®Ë�fÌ�,5/1|��{)5Á10Ä¬Ì«{( H2o2 5|��{)5Ä¬Ì«{(ÅZ�Á|.�Z¼Ìe �Å ÉY�]15{|�
|¿|� Ã|Ì�Âa ½Â¨¸�Z]Á|� Ã{Y{�Y�«,o�Z« É|À] Äf�] �Â�z» ¥Á�� �{ ��¿ {�Â» Ã{Z» Z] �Z¼Ìe �Y �aÁ [Zzf¿Y o�Z«.�Z¼Ìe �Å

|� ¹Zn¿Y �Y�°e Ä��{.ÉZ»{ �{ Y� ZÆq�Z« �b�4Ê^�¿ d]Â��Á{Y�´Ìf¿Z� Äm �{80c|» Ä] |��{15|Ë{�³ É�Y|Æ´¿ �Á�.�{
ÉZÅ ½Z»� Ä¸�Z§5,d§Z] Êf¨�,²¿�,½�Á ¶»Z� ¦¸fz» cZÌ�Â�y ��¿ �Y �Á�PH,TSS|¿|� Ê]ZË��Y.
²¿� É�Ì³ Ã�Y|¿Y

lÀ� ²¿� ÃZ´f�{ �Y Ã{Z¨f�Y Z]) Hunter Colorimeter(d¯�� dyZ�Lavibond ¶»Z� ÊnÀ� ²¿� ÉZÅ�f»Y�Zaa* ,b* ,L* 

|¿|� É�Ì³ Ã�Y|¿Y.�Y�°e�Å�Y, ÃZ´f�{ ½{�¯ Ã�^Ì·Z¯ �Y �a4Z« {|�|� É�Ì³ Ã�Y|¿Y ²¿� ®ÅÔ¯ �Y Ä�¬¿ Á{ �{Á o�.Ã{Z¨f�Y Z]
½|� ÉY ÃÂÆ« �°Ë|¿Y ,Z»Á�¯�Ë� ÉZÆ·Â»�§�Y)Browning Index(É|Ì¨� �¯|ÀËY,)Whiteness(|Ë{�³ Ä^�Zv» �Z¼Ìe �Å ÉY�].

C* square root of a2* b2*  
BI 100 x-.31 0.17 
where x = (a*−1.75×L*)/(5.645×L*) + (a*−(3.012×b*)) 
WI=100-[(100-L)2+(a)2+)(b)2]1/2 

Êf¨�:
�Y�°e �Å�Y4|� É�Ì³ Ã�Y|¿Y d§Z] Êf¨� ½Y�Ì» ®ÅÔ¯�Y Ä�¬¿ Ä� �{Á [Zzf¿Y Ê§{Z�e�Â�] o�Z« {|�.Êf¨� lÀ� Êf¨� ÃZ´f�{

Ã{�YÁ ÉÁ�Ì¿ ½Y�Ì» �Z�Y �] Y� d§Z])N(�{ d§Z] �]5/Ä¯ É�Â� Ä] ÄÌ¿Zi1mm |À¯ Ê» ½ZÌ] {Á� Á�§ d§Z]�{.
½�Á É�Ì³ Ã�Y|¿Y:

�Å5ÉÂfv» ¥Á�� ½�Á,�Á�5d¯�� dyZ� Ê·ZfÌnË{ ÉÁ�Y�e �Y Ã{Z¨f�Y Z] �Y�°e�Å�Y o�Z« {|�PAND industries Ä^�Zv»
|Ë{�³.d�~³ �Y �a15|Ë{�³ Ä^�Zv» �Ë� Ä�]Y� �Y ½�Á �ÅZ¯ |��{ �Á�.

 ½�Á �ÅZ¯ (gr/100gr) ÄÌ·ÁY ½�Á=( - )ÄËÂ¿Zi ½�Á /ÄÌ·ÁY ½�Á ×100

Y|¿YÉ�Ì³ Ã�  TSS,PH 

,Ê¨Ì¯ cZÌ�Â�y Ê���] ÉY�]7Z]|Ë{�³ Ä· Ô»Z¯ Äf�Y{�] �Y�°e �Å �Y ¹�³20c|» Ä] ÃZ´¿Y,\Ì¯�e ��¬» [M �fÌ· Ê¸Ì»20Ä¬Ì«{
�{2000|Ë{�³ �Â¨Ë�f¿Z� Ä¬Ì«{�{ �Á{.phÃZ´f�{ �Y Ã{Z¨f�Y Z] Ã|��Â¨Ë�f¿Z� Ã�Ì»M  phÁ �f»tssdyZ� �f»Âf¯�§� �Y Ã{Z¨f�Y Z]

|� É�Ì³ Ã�Y|¿Y |À¸Å.
�¿ZË�YÁ ÄË�ne ¶�Zu cZ�Ô�Y)ANOVA(½Â»�M ªË���Y Ä¸�Zu ÉZÅ ¾Ì´¿ZÌ»Á|Ë{�³LSDµZ¼fuY t�� �{ p=0.05��Âe

�Y�§Y ¹�¿SASÁExeld§�³�Y�« É�Z»M ¶Ì¸veÁ ÄË�neÁ Ä�ËZ¬» {�Â».
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É�Ì³ ÄnÌf¿Á hv]:
½Y�Ì» Ä¯ |ÀÅ|Ì» ½Z�¿ �ËZ»�M lËZf¿a*Áb*§Y ½Z»� d�~³ Z]|À]ZË Ê» �ËY�.Z] Ä¯ ÊËZÆq�Z« |ÅZ� Z] Ä�ËZ¬» �{ H2o2

|Ì�Y ®Ì]�Â°�MÁ+|¿{Â] Ã|� �Z¼Ìe ºË|� |Ë�¸¯L*|Àf�Y{ É�eÓZ].Z�Â�z»15ÉZ»{ �{ É�Y|Æ´¿ �Y �a �Á�4Äm�{
µZ¼fuY t�� �{ cÁZ¨e ¾ËY{Y�´Ìf¿Z� p=0.05{Â] �Y{ ÊÀ ».ÉZÅ�Z¼ÌeH2o2|Ì�Y ®Ì]�Â°�MÁ+ºË|� |Ë�¸¯)10Ä¬Ì«{(¾Ë�f¼¯
|¿{Y{ ½Z�¿ Y� ½|� ÉY ÃÂÆ« ½Y�Ì»..|¿{Y{ ½Z�¿ Y� ²¿� ¾Ë�fÆ] �Z¼Ìe Á{ ¾ËY, ¦¸fz» ÉZÅ�f»Y�Za Ê]ZË��Y Z] Ê¸¯ �Â� Ä]..�{ Z»Y

|�¿ Ã|ÅZ�» o�Z« É�Z³|¿Z» �] |Ì�Y ®Ë�fÌ� �Y É|Ì¨»�iY ��Zu �ÅÁ�a.É�Á Ä�Â£ ÉZÆ¿Z»� c|»Á Ã|� Ã{Z¨f�Y d�¸£ ÓZ¼fuY
d�Y Ã{Â^¿ \�ZÀ».Y�§Y�Ëa*Áb*�ÅZ¯ÁL*|À�Z] Ê» Ã|ÀÀ¯ ÉY ÃÂÆ« ÉZÆ¼Ë�¿M ÉZÆfÌ·Z § ¶Ì·{ Ä] É�Y|Æ´¿ c|» �{.

|�Z] Ê»|Ì¨» ½|� ÉY ÃÂÆ« Ã|¿�Y{�Z] ½YÂÀ� Ä] ºÅ Ê]Á�°Ì» |�� �ÅZ¯ �{ Ã|ÀÀ¯ Ê¿Â¨�|� ¶»Z� ½YÂÀ� Ä] ºÅ |ËY�¸¯ ºË|�.ºË|�
§Á {�Y~³ Ê» �iY �Y|Ì�¯Y µÂÀ§ Ê¸a dÌ·Z § �] Z¼Ì¬f�» |ËY�¸¯É�f¼¯ �iY dË�f�]Z� �] Ä°Ì·Zu�{Á|Å{ Ê» �ÅZ¯ Y� ½M dÌ·Z 

{�Y{)Luo,1997.(|À¯ Ê» ZÌuY ²¿�Ì] ÉZÆ·ÂÀ§ Ê�¯Á�|ÌÅ É{ Ä]Y� ZÆ¿ÂÀÌËÂ¯|Ì�Y ®Ì]�Â°�M)Francesco1993. Oms et al 

2006.(Ê» �ÌyZe Ä] Y� É| ] ½ÂÌ�Y�Ë�¼Ì¸a Ä°¸]|À¯ Ê¼¿ ¦«Âf» Y� Ê¼Ë�¿Y �À¯YÁ Z¼Ì¬f�» |Ì�Y ®Ì]�Â°�M{�Y|¿Y.ÊeZ��Y�³ Äf^·Y
ºÌ¬f�» ½{�¯ µZ §�Ì£ {�Â» �{PPO{�Y{ {ÂmÁ |Ì�Y ®Ì]�Â°�M ��Âe.¾ÌÀq|Ë�¸¯ ºË|�Á |Ì�Y ®Ì]�Â°�M ¾Ì] Ê´ÀÅZ¼Å �Y

Y� ½|� ÉY ÃÂÆ«Á|Å{ Ê» �ÅZ¯ Y�|¿Y Ã|� |Ì·Âe Ê¼Ë�¿M ÉZÆ�À¯YÁ Ê� Ä¯ ÊËZÆ¿ÂÀÌËÂ¯ |Ì�Y ®Ì]�Â°�M Ä¯ {Â� Ê» µÓ|f�Y
Z § �{ d·Zy{ ½Á|]dÌ·Z § �Y ºÌ¬f�» �Â� Ä] |ËY�¸¯ ½ÂË Ä°Ì·Zu �{{�Y|¿Y Ê»�ÌyZe Ä] ºË�¿M dÌ·ppo¾Ë�fÆ] |À¯ Ê» É�Ì³Â¸m

{Â] �Y|Ì�¯Y�a ½�Á�|ÌÅ �ÅÁ�a ¾ËY �{ ²¿� �¨u ÉY�]�Z¼Ìe. H2o2�iÂ» Êq�Z«Á ÊËZË�f¯Z] ÉZÅ Ê³{Â·M �Y Ê Ì�Á ÄÀ»Y{ ¶]Z¬» �{
|�Z] Ê».f¯Z] |� dÌ�Zy ¶Ì·|] �f�Ì] ½M �ÌiZed�Y �iÂ» �f¼¯ Ã|ÀÀ¯ ÉY ÃÂÆ« ÉZÆ¼Ë�¿M dÌ·Z §�]Á |�Z] Ê» É�.¹�Ì¿Z°»

|�Z] Ê» ½�Ì�¯Y ÉZÆ·Z°Ë{Y� ½{�¯ {Y�M �Z�Y �] Ã{Z» ¾ËY Ê¿Â¨�|�.Ê³ |ÀÀ¯ |Ì�¯Y ºÅ Ê³|ÀÀ¯ |Ì¨� ÊËZ¿YÂe ºÅ {Y�M ÉZÆ·Z°Ë{Y�
|�Z] Ê» ºÆ» ½M \�ZÀ» d�¸£ ¾ËY�]ZÀ]|¿�Y{.

½�Á �ÅZ¯:
�Ì·Z¿M �Y ¶�Zu lËZf¿¦¸fz» ÉZÅ�Z¼Ìe ¾Ì] ½�Á �ÅZ¯|��{ cÁZ¨e ºÅ{ �Á� �{ Ä¯|ÀÅ|Ì» ½Z�¿ É�Z»M gr/100gr09/3�11

�Á�Á15½Y�Ì» ¾ËY65/4�63/14d�Y Ã{Â].ÉZÅ�Á� �{ ZÅ�Z¼Ìe �ËZ�,|Ì�Y ®Ë�fÌ� ÉZÅ�Z¼Ìe ÉZÀjf�Y Ä]10Á15�{ |ÅZ� Ä] d^�¿
µZ¼fuY t�� p=0.05� ½�Á �ÅZ¯|ÀÅ|Ì» ½Z�¿ É�Y{ ÊÀ » cÁZ¨eÊ» o�Z« ÉÓZ] �¨Àe ¶Ì·|] É�Y|Æ´¿ c|» �{ o�Z«|Ë|

|�Z].É�fÀÌËZa t�� �{ Y� �¨Àe ½YÂe Ê» Ê»�Ì¿Z³�Y Á�°Ì» Ã|ÀÀ¯ Ã{Â·M ¶»YÂ�Á ZÆ¼Ë�¿M dÌ·Z § �ÅZ¯ Z] ZÅ�Z¼Ìe ¾ËY �Y Ã{Z¨f�Y Z] Ä¯
½Z�¿ ½�Á �ÅZ¯ |ÅZ� �Y �f�Ì] Êfu |Ì�Y ®Ë�fÌ� Ã|� Ã{Y{ ½Z�¿ ¶°� �{ Ä¯ �Â�¿Z¼Å d�Y{ Ä´¿|Å|Ì»

Êf¨�:
�Á� �Y ¶�Zu lËZf¿5|Ì�Y ®Ì]�Â°�Y ÉZÅ�Z¼Ìe Ä¯ |Å|Ì» ½Z�¿+ºË|�|Ë�¸¯)10Ä¬Ì«{(Á H2o2 Ä] d^�¿ É�Y{ ÊÀ » �Â� Ä]

|Àf�Y{ É�f�Ì] Êf¨� |ÅZ�.�Á� �{10�n] H2o2|Àf�Y{ É�f¼¯ Êf¨�ZÅ�Z¼Ìe �´Ë{.�Z¼Ìe Ä¯ |Å|Ì» ½Z�¿ �yM �Á� lËZf¿
|Ì�Y ®Ì]�Â°�Y+ºË|�|Ë�¸¯)10Ä¬Ì«{(|Àf�Y{ É�f�Ì] Êf¨� É�Y{ ÊÀ » �Â�] |ÅZ� Ä] d^�¿.

½Y�Ì»PHÁTSS

Á µÂ¸v» |»Zm {YÂ» ½Y�Ì» �] ¦¸fz» ÉZÅ�Z¼ÌePH|Àf�Y|¿ É�Y{ ÊÀ » �ÌiZe o�Z«.{Á|u c|» ÉY�] Y� o�Z« ½YÂfÌ» ¾ËY�]ZÀ]15
|�Z] Äf�Y{ ½M Ê¿Á�{ dÌ¨Ì¯ �{ ÊeY�ÌÌ¤e Ä°ÀËY ½Á|] d�Y{ Ä´¿ �Á�
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b*
 v
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ue

ΪهΎη

ϢϳΪγΪϳήϠآ+Ϊϴγا ϚϴΑرϮϜγا
(ϪϘϴϗ5د)

ϢϳΪγΪϳήϠآ+Ϊϴγا ϚϴΑرϮϜγا
(ϪϘϴϗ10د)
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ή̴ϴΘϧΎγاد ϪΟ4در در ΪϬ̴ϧاري زΎϣن Ϊϣت

a*
 v

al
ue ΪهΎη

(ϪϘϴϗ5د) ϢϳΪγΪϳήϠآ+Ϊϴγا ϚϴΑرϮϜγا

(ϪϘϴϗ10د) ϢϳΪγΪϳήϠآ+Ϊϴγا ϚϴΑرϮϜγا

H2o2
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 ¶°�5 � �{ Ã|� É�Y|Æ´¿ ÉZÆq�Z« [M �ÅZ¯ |��{ ½Y�Ì» �{ ¦¸fz» ÉZÅ�Z¼Ìe Ä�ËZ¬»4 c|» Ä] {Y�´Ìf¿Z� Äm�{15�Á�  

½Z»�  �Z¼Ìe  a * b* L * C BI WI 

  |ÅZ�  06/2  bc 24/17 bc 44/92  ab 23/17  cde 18 cd 08/81  ab 
5   ®Ì]�Â°�Y

|Ì�Y+ºË|�|Ë�¸¯)5Ì«{
Ä«( 

24/1  bc 25/15  cd 2/92  ab 13/53  def 75/15  de 8/82  ab 

   ®Ì]�Â°�Y
|Ì�Y+ºË|�|Ë�¸¯)5Ì«{

Ä«( 

8/  c 55/14  cd 01/95  a 57/14  ef 35/14  de 6/83  ab 

  H2o2  06/1  c 19/12  d 18/93  a 34/12  fg 77/12  e 9/85  a 
           
  |ÅZ�  95/2  bc 49/18  b 6/85  cd 72/18  cd 19/18  cd 76/80  bc 
10   ®Ì]�Â°�Y

|Ì�Y+ºË|�|Ë�¸¯)5Ì«{
Ä«( 

42/ 2  bc  43/18  b 54/87 cd 58/18  cd 72/18  cd 24/81  ab 

   ®Ì]�Â°�Y
|Ì�Y+ºË|�|Ë�¸¯)5Ì«{

Ä«( 

37/2  bc 26/17  bc 05/86  cd 89/16  cde 55/17  cd 82/12  ab 

  H2o2  74/1  c 65/14  c 56/89  bc 75/14  ef 97/15  de 85/24  a 
          
  |ÅZ�  79/6  a 93/25  a 14/74  e 8/26  a 13/25  a 64 f 
15   ®Ì]�Â°�Y

|Ì�Y+ºË|�|Ë�¸¯)5Ì«{
Ä«( 

84/3  b 33/23  ab 91/86  cd 64/23  ab 24/23  ab 73 e 

   ®Ì]�Â°�Y
|Ì�Y+ºË|�|Ë�¸¯)5Ì«{

Ä«( 

66/3  b 21  b 21/87  cd 31/21  bc 14/20  bc 75 de 

  H2o2  11/3  bc 64/20  b 53/88  bcd 87/20  bc 29/20  bc 16/76  cde 
  LSD 6/1  48/3  78/3  9/3  63/4  86/4  
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Extending mushroom(Agaricus bisporus) shelf life and keeping quality by using Browning 

inhibitor and anti-microbial compound  

Mushroom have a short postharvest shelf life of 3-4 days compared to other supermarket produce (i.e., 
fresh vegetables), mainly because they have no cuticle to protect them from physical damage or microbial 
attack and water loss. their high respiration rate and high water content make them prone to microbial 
spoilage and to exhibit enzymatic browning .quality in mushroom can be assessed as a composite of visual 
appearance, freshness, color, size, maturity stage. browning is the main physiological disorder that impairs 
the properties and discourages the consumer purchase of fresh mushroom. enzymatic browning of 
mushroom is caused by the oxidation of phenolic substances into quinone ,which in turn is converted into 
a dark pigmented chemical substance, melanin. 
Experiments were conducted in complete randomized design with three replication.in this study ,browning 
inhibitor and anti-microbial compound were investigated .treatment were involve ,ascorbic acid 
1%+sodium chloride1%(5,10 min), citric acid 1/5%(5,10min), hydrogen peroxide(H2O2) 5%(5min). 
Packages were stored at 4Cº and 80% relative humidity. samples were evaluated for browning ,loss of 
firmness, color (L*,a*,b* value),weight loss, PH, TSS, after 5,10,15 day storage. the analysis variance 
showed that , H2O2 and ascorbic acid 1%+sodium chloride1%(10 min)control browning and maintain 
quality of fresh mushroom after 15 day significantly. they have best color and least water loss. whereas the 
use of citric acid was not effective. PH and TSS were not different between treatment. This study 
demonstratet that H2O2 and ascorbic acid 1%+sodium chloride 1%(10 min)can be used to extend the shelf 
life of fresh mushroom. 


