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٣.  �ZË{Zf�Yºf�Ì�ÂÌ] ®Ì¿Z°» Ê�|ÀÆ» ÃÁ�³ Ê¸Ì]{�Y ª¬v» ÃZ´�¿Y{)nrgsaadati1993@gmail.com( 
۴. É�f¯{ ÄfyÂ»M �¿Y{ ºf�Ì�ÂÌ] ®Ì¿Z°» Ê�|ÀÆ» ÃÁ�³ Ê¸Ì]{�Y ª¬v» ÃZ´�¿Y{)majid.mf93@gmail.com( 

  
Ã|Ì°q   

¥|Å ¸/�YÊ |»dË�Ë yPe Ä] ,d/�Y{�] �Y �a�Ì a ¾fyY|¿Y�Ì Y�§ �ÅZ¯ Z] ½|/�ÉZÅ|ÀË  /��½|Ì  Z/� Á�Ë 
M�§ÉZ/Å|/ÀË   §Ê°Ë�Â·ÂË�Ì  d//�Y �¨Àe |/À¿Z/». d/Ì¨Ì¯  »ÃÂÌ  Ä/·Â¼v» �{Z/ÅÉ �Z/neÉ   �Y Ã{Z/̈f//�Y Z/] 0ÓÂ¼ »
À°e®ÌZÅÊË   e |À¿Z»¾ÌÌ YÂfv»É   µÂ¸v» |»Zm)SSC(   �Z/�Y �] �f»Âf¯�§�  ÁZ»�M�Ë f¨/�Ê  Ã�Y|¿Y³É�Ì  

»Ê {Â//�.  ÃY� �Y Ê°ËÃÂÌ» d/Ì¨Ì¯ �¨u ÉZ/Å½M É�Y|/Æ´¿ Z/Å  .d//�Y ¾ÌËZ/a ÉZ/ÅZ/»{ Á Ä/¿Z/y{�//� �{ Z/Å
ÃÂÌ»  ÉZÅÊ]Ô³  �{9  Äf/�{15 ÃÁ�³ ÊËZeÃÂÌ» .|¿|/� É|À] cÁZ¨f» ÉZÅZ»{ Z] �Ìv» Ä/� �{ ZÅ0  ,5  Á10  

  Äm�{�ÂÌ/�¸/�  Ä¿Â¼¿ �b/� ,|¿|/� Ã�Ìy}  Ê¿Z»� ¶/�YÂ§ �{ ZÅ15 ,30   Á45   Á |¿|/� k�Zy �Z^¿Y �Y �Á�
Ã�Y|¿YÂ¼¿ �Å ÊËZ¼Ì/� Á Ê°Ì¿Z°» ÉZÅ�Ì³|/� ¹Zn¿Y Ä¿.    ÃÂÌ» dÌ¨Ì¯ �ÅZ¯ h�Z] Ê¿Z»�Z^¿Y Ã�Á{ �ËY�§Y

Ê» Ê]Ô³Ä/] {Â//�Ä/¿Â³)µÂ¸v» |/»Z/m {YÂ» Ä/̄  ÉYSSC  Á (pH   ¶/]Z/« |/Ì//�Y Á Êf¨//� Á Ä/f§Z/Ë �ËY�§Y
)½ÂÌ/�Y�fÌeTA  Ä] Ê¿Z»�Z^¿Y ÉZ»{ �ÅZ¯ .d/�Y Äf§ZË �ÅZ¯ (0   Äm�{�ÂÌ/�¸/�  Ê» É{ZË� |u Ze  |¿YÂe

  ÃÂÌ» É�Z³|¿Z» dÌ¸]Z«Ä] |Å{ �ËY�§Y Y� Ê]Ô³Ä¿Â³ÃÂÌ» Ä¯ ÉY Z»{ ¾ËY �{ Ã|/� �Ìy} ÉZÅZ] Ä/�ËZ¬» �{  
 ÉZ»{5   Á10    Äm�{�ÂÌ//�¸//�  cY�ÌÌ¤eÉ�f¼¯ )µÂ¸v» |»Zm {YÂ» �{SSC  ,(pH ¶]Z« |Ì//�Y Á Êf¨//� ,

)½ÂÌ//�Y�fÌeTA Ê]Ô³ ÃÂÌ» (Ä/f//�Y{|/¿Y Ä/̄  d//�Y {Z/Ë� É|/u Ä/] Ê¿Z/»�Z/̂¿Y ÉZ/»{ �ÅZ/̄  �ÌiZ/e ¾ÌÀr¼Å .
ÃÂÌ»ZÅ  ÉZ»{ �{ Ã|/� Ã�Ìy} É0   Äm�{�ÂÌ�¸�    Ê¿Z»�Z^¿Y Ã�Á{ �{45 ÃÂÌ» Ä] d^�¿ �Ì¿ �Á� Ã�Ìy} ÉZÅ

 ÉZ»{ �{ Ã|//�5  Á10  Äm�{�ÂÌ//�¸//�  Ê¿Z»�Z^¿Y Ã�Á{ �{15  Ê¨Ì¯ �YÂy Á |¿�Y{ É�fÆ] dÌ¨Ì¯ �Á�
½Md�Y Ã{�°¿ Ê¿Y|Àq �ÌÌ¤e ZÅ.  

  
:É|Ì¸¯ cZ¼¸¯  
É�Y{�Z ¿̂Y Ã�Á{-  Êf¨�-Z»{ cY�ÌÌ¤e-Ê]Ô³-µÂ¸v» |»Zm {YÂ».  
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*Ä§�� Êe{Z � �³�¿  

 Ä»|¬»  
¯dÌ¨Ì »ÃÂÌ·Âe ¡Z] �{ ZÅ|Ì  »Êy} ½Z»� �{ �¬§ Á {Â/�Ã�Ì�Z/�É   d/�Y{�] �Y �a dÌ¨Ì¯ µÂ/�v»

»  �¨uÊ  .{Â//�  ¾ËY   e  ¹�¸f//�» �»Y¾ÌÌ   «{ªÌ  Æ]  ½Z/»�Ä/ÀÌ  ¼� ­�{ Á  d///�Y{�]ªÌ�eÉ  ¤e �YcY�ÌÌ 
 §Ê°Ë�Â·ÂË�Ì  »ÃÂÌZÅÉ  u �{ Ã�Ze¾Ì y}Ã�Ì�Z/�É  .d/�Y ¥|Å  ¸/�YÊ  |»dË�Ë yPe Ä] ,d/�Y{�] �Y �a�Ì 

a ¾fyY|/¿Y�Ì  Y�§ �ÅZ/̄  Z/] ½|///�ÉZ/Å|/ÀË  //��½|/Ì  Z///� Á�Ë  M�§ÉZ/Å|/ÀË   §Ê°Ë�Â·ÂË�Ì   �¨Àe |/À¿Z/»
d�Y]8[. �]É�ZÌ  Y�] ZÅ�Â�¯ �YÉ  Y {ZnË  ZÅ{�Y|¿Zf�YÉ  ¾§�ÁMÉ  Y�] Ã|� ��fÀ» cY��¬» ��Á ÁÉ  ZÅ�Y�Z]É 

»ÃÂÌ Ã�e Á �Â�À» Ä/] �Z/]Y�] d/·Y|/� Á ½Z/³|/ÀÀ¯ ¥�//�» ©Â¬u �Y d/�§Z/v»É  Z/̂«�É  £¶/]Z/«�Ì   ¹Y|/«Y |/Æ e
Ã{�¯|¿Y. �yZ/�ZÅÉ Á Ä] �Â]�»Ê³�ËZÅÉ ¯dÌ¨Ì ¸yY{Ê  YÂfv» ,µZj» ½YÂÀ� Ä])É   {YÂ»  ,µÂ¸v» |»Zm

/�YÉZÅ|Ì YÂfv» ,¶¯É  £ Á |À«Ã�Ì»� �{ ºÅ (ÄÀÌ ¬vecZ¬Ì  ~¤» {YÂ»É  ¿ �Z/�Y �] ºÅ Á�ZÌ �ZneÉ e�Z�¿Ê 
Y �{¾Ë /� ZÅ µZÄf§�³ �Y�« Ê/���] {�Â»|¿Y]16[. dÌ¨Ì¯ »ÃÂÌ  Ä·Â¼v» �{ZÅÉ �ZneÉ   �Y Ã{Z¨f/�Y Z] 0ÓÂ¼ »
À°e®/ÌZ/ÅÊË   e |/À¿Z/»¾ÌÌ    {YÂ»  µÂ¸v» |/»Z/m)SSC(    �f»Â¸§� �Z///�Y �]Z/Ë  Z/»�M�Ë  f¨//�Ê  Ã�Y|/¿Y³É�Ì  

»Ê {Â//�]14[.  ÃY� �Y Ê°ËÃÂÌ» d/Ì¨Ì¯ �¨u ÉZ/Å½M É�Y|/Æ´¿ ÉZ/Å  Á Ä/¿Z/y{�//� �{ Z/Å ¾ÌËZ/a ÉZ/ÅZ/»{
d/�Y]19[.  ÄmÂe Z]  cZÌ/�Â/�y ÉY�Y{ Á Ä]�/� Ä] �Z/�u Ê·Â/�v» Ê]Ô³ Ä°ÀËY Ä]  \Ì/�M  Ê» É�Ë~a  ,|/�Z]

�YÂy �Y Êy�] ¾f/�¿Y{  Ê°Ì¿Z°» ,Ê°Ë�Ì§ ÄÀÌÆ] ÉY�] ½M ÊËZÌ¼Ì/� Á ,É��ÁZ/�¯ cY�ÌÆne dyZ/� É�Z/� 
Äf/�] ¾ÌÀr¼Å Á ¶¬¿ Á ¶¼u d/�Y É�Á�/� É|À]]10[.¾ÌÀr¼Å  y Ä] �Â]�» cZ�Ô�Y  Ê]Ô³ Ê°Ë�Ì§ �YÂ

Ã�Ìy} �{ ¶Ë|^e Á É�Z/� Ã{�ÁY�§ Ä] ½Md]�/� �{Âa Á Á�/�À¯ ,Z]�» |Ì·Âe |À¿Z» ¦¸fz» ÉZÅ    ºÆ» �ZÌ/�]
Á ¶¼u ,É�Ì³�Z] ,d/�Y{�] �Y Ê/�Z¿ c�Z/�y .d/�Y Äm�{ÃÂÌ» É|À]Ä] ZÅ �ÅZ¯ Ã|¼� �^À» ®Ë ½YÂÀ�

ÃÂÌ» dÌ¨Ì¯ZÅ    ÉY�] {Â/� ½{Y{ d/�{ �Y ÄnÌf¿ �{ ÁÃÂÌ» d À/� Á ½Y��ÁZ/�¯  d/�Y Ã{Â]]5[.   Ê¬Ì¬ve �{
 ¾Ì»ZfËÁ ½Y�Ì» �] Ê¿Z»�Z^¿Y Ã�Á{ Á Z»{ �iY Ä¯ {Y{ ½Z/�¿ ªÌ¬ve ¾ËY lËZf¿ .|/� Ê/���] µZ¬e�a Êf¨/� Á g

ÃÂÌ»¾ÌËZa ÉZ»{ �{ Ã|/� Ã�Ìy} ÉZÅÊ¿ÓÂ� ½Z»� Ze �e½M g ¾Ì»ZfËÁ ½Y�Ì» É�e Á d/�Y Äf§ZÌ¿ �ÅZ¯ ZÅ
d¨/� d§Z] ÉY�Y{ ½ZÀr¼Å Ã{Â] Ä]�/� �]Y�] �{ Ê»ÁZ¬» Á|¿Y]12[.    �] É�Y{�Z^¿Y Ã�Á{ Á Z»{ �iY Ê¬Ì¬ve �{

)µÂ¸v» |»Zm {YÂ»SSC�Á� �Y Ã{Z¨f//�Y Z] Ê]Ô³ ÃÂÌ» Êf¨//� Á ( �{ Ê°Ì¿Z°» Á ÊËZ¼Ì//� {�Y|¿Zf//�Y ÉZÅ
¦Ì� Z] Ä//�ËZ¬»  Ze Z»{ �ÅZ¯ Ä¯ {Y{ ½Z//�¿ ªÌ¬ve ¾ËY lËZf¿ .d§�³ �Y�« Ê//���] {�Â» ÊnÀ//�0  Äm �{

�ÂÌ/�¸/�   É�Z³|¿Z» �ËY�§Y h�Z]  Z»Y .|¿Z» Ê«Z] d]Zi É{ZË� É|u Ze ½M Ê°Ì¿Z°» �YÂy Á |/� Ê]Ô³
¾ÌËZa ÉZÅZ»{ �{ Á {Â] Ã{Y{ d�{ �Y Y� {Ây ÄÌ·ÁY �YÂy c|� Ä] Ê]Ô³ ÃÂÌ» �eÓZ] ÉZÅZ»{ �{ §Z] �e d

d�Y Ã|� k�Zy {Ây ÄÀÌÆ] d·Zu �Y Á Ã{� xË ÃÂÌ»]4[.  
ÃÂÌ» ¾ËY�]ZÀ] d/�Y Ä]�/� Ä] �Z/�u �ZÌ/�] Ã|Ì/�� Ê]Ô³ ÃÂÌ» Ä¯ Zn¿M �Y ½|Ì/�� �Y ¶^« Ê]Ô³ ÉZÅ

Ê» Ã�Ìy} Ä¿Zy{�/� �{ Á Ã|/� d/�Y{�] ¶»Z¯½M Ê³|Ì/�� �Á�» Ä] Ze |¿Â/�Å ¾ËY�]ZÀ] .{Â/� ¶»Z¯ ZÅ ¥|
 ªÌ¬ve ¾ËY �YÊ//���]  ¨Ì¯ �YÂy) Ê)µÂ¸v» |/»Z/m {YÂ»SSC)½ÂÌ//�Y�fÌe ¶/]Z/« |/Ì//�Y Á (TA(   ÁpH ( Á

  Ê]Ô³ ÃÂÌ» (Êf¨/�) Ê°Ì¿Z°» �YÂy ¾ÌÀr¼Å cÁZ¨f» É�Y{�Z^¿Y ÊËZ»{ �ËY�/� �{ Á É�Y{�Z^¿Y Ã�Á{ Ê�
d�Y.  
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ZÆ�Á� Á {YÂ»  
  Y|f]Y �{ÃÂÌ»|� É�Y|Ë�y ½Z�°Ë ¶°� Á Ã�Y|¿Y ÉY�Y{ Á º·Z� �ÅZ� Z] Ê]Ô³ ÉZÅ �b� ,Ê]Ô³ �{ ZÅ

9  Äf/�{15 ÃÁ�³ ÊËZeÃÂÌ» .|¿|/� É|À]ZÅ   cÁZ¨f» ÉZÅZ»{ Z] �Ìv» Ä/� �{0  ,5  Á10    Äm�{�ÂÌ/�¸/�  
|¿|//� Ã�Ìy}Ä¿Â¼¿ �b//� ,  Ê¿Z»� ¶//�YÂ§ �{ ZÅ15 ,30   Á45  Ã�Y|¿Y Á |¿|//� k�Zy �Z^¿Y �Y �Á�  ÉZÅ�Ì³

Ê°Ì¿Z°» |/� ¹Zn¿Y Ä¿Â¼¿ �Å ÊËZ¼Ì/� Á ÉZ»{ .0    Äm�{�ÂÌ/�¸/� ÄÌ/�Âe ÉZ»{  ÃÂÌ» É�Y{�Z^¿Y ÉY�] Ã|/�
Ê» Ê]Ô³Ê³�ËÁ É�f/�Ì] ½Z»� c|» d/�Y �{Z« ÃÂÌ» �ËY�/� ¾ËY �{ Ä¯ |/�Z] �¨u Y� {Ây Ê¨Ì¯ ÉZÅ

|ËZ¼¿]18   Á22[.    ¦¸fz» ÉZ»{ �{ Ê]Ô³ ÃÂÌ» É�Y|Æ´¿ c�Â/� �{ Ä¯ |/� |ÅYÂy Ê/���] ªÌ¬ve ¾ËY �{
½M É�Y|Æ´¿ ÄÀÌÆ] ½Z»�.d�Y �Á� |Àq ZÅ  

 ¸u�» �{Ê]Ô³ µÁY ÄÁ Ã|/� k�Zy �Z^¿Y �Y ZÅ   c|» Ä]5   Ê»Z¼e Ze |Àf§�³�Y�« �Ìv» ÉZ»{ �{ d�Z/�
Ä¿Â¼¿|À/��] ½Z/�°Ë �ËY�/� Ä] ÊËZ»{ ��¿ �Y ZÅ.  ÃÂÌ» �b� ÃZ´f�{ �Ë� Ê��� c�Â� Ä] Ê]Ô³ ÉZÅ  ½Â»�M
 {YÂ»    d]Zi d��/� Z] Á d§�³ �Y�« É�Z/�§ d/�e10  Ê¸Ì»  Ze {�¯ d¯�u ¾ÌËZa d¼/� Ä] �´/�ÁZ¯ ÄÌ¿Zi �] �f»

  ½YÂÀ� Ä] |ÀËY�§ ¾ËY �{ Ã|/� {�YÁ ÉÁ�Ì¿ �j¯Y|u .{Â/� ¾Ì»Ze Ê]Ô³ ÃÂÌ» d§Z] Ä] }Â¨¿ ÉY�] ¹�Ó ÉÁ�Ì¿
Êf¨/� ÃZ´f/�{ .|/� d^i }Â¨¿ ÉÁ�Ì¿  µ|» �ÅÁ�a ¾ËY �{ Ã|/� Ã{Z¨f/�Y lÀ/�FR 5120    ½YÂËZe �Â/�¯ dyZ/�

Ê»  ��« Ä] ÊËZÅ�´�ÁZ¯ ÉY�Y{ ÃZ´f�{ ¾ËY .|�Z]3  ,6  ,8    Á11  Ê¸Ì»  �´�ÁZ³ �Y ªÌ¬ve ¾ËY �{ Ä¯ d�Y �f»
6 Ê¸Ì» ¶°�)|� Ã{Z¨f�Y É�f»1.( 

  

  
 ¶°�1: Ã�Y|¿Y ÃÂv¿ Ê]Ô³ ÃÂÌ» Êf¨� É�Ì³  

  
Ê³�ËÁ | ] Ä¸u�» �{�Á� �Z/�Y �] Ê]Ô³ ÃÂÌ» Ê¨Ì¯ ÉZÅ ÉZÅÊËZÌ¼Ì/�- �Y Ã{Z¨f/�Y Z] Á ÊÅZ´/�ËZ»�M

¶¼ ·Y�Âf/�{ Á �Y�]Y|/� ¾ÌÌ e �m�» ÉZÅ. Ä]Ã�Y|¿Y �Â�À»  É�Ì³SSC    µ|» Ê¼/�q �f»Âf¯Y�§� ÃZ´f/�{
PAL1   d«{ Z]1/0  Äm�{  �°Ë�] ¶°/�)2Ä¿Â ]́ �ËZ»�M ¾ËY ¹Zn¿Y ÃÂv¿ .|/� Ã{�] �Z°] ( |Àq Ä¯ d/�Y ÉY

  ÃZ´f/�{ ÉÁ� Y� Ê]Ô³ Ã�Z/�� �Y Ã��«Ê» Ã|¿YÂy k�|» ½Âf/� ÉÁ� �Y Ä�Â]�» {|� Á ÄfzË� {Â/�.    ÉY�]
Ã�Y|¿Y  É�Ì³TA  �Z//�� ÊËZÌ¼Ì//� ¶Ì¸ve �Á� �Y//� |Ì//�¯Á�|ÌÅ �Y Ã{Z¨f//�Y Z] ÃÂÌ» Ã  �Z//�Y �] ºË|
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){�Y|/¿Z/f//�YGB/T 12293-90|//� Ã{Z/̈f//�Y (]21[. Ã�Y|/¿Y ÉY�] É�Ì³pH   �Y ,Ê]Ô³ Ä/¿Â¼¿ �Å Ã�Z//��pH  

  µ|» µZfÌnË{�f»BP 300    ¶°/�)|Ë{�³ Ã{Z¨f/�Y3Ã�Y|¿Y Ä¼eZy �Y | ] .(  ÃZ´f/�{ {Á�f°·Y ,Ä¿Â¼¿ �Å É�Ì³
pH |� ®�y Á �Ì¼e µZ¼f�{ Z] Á |� Äf�� ��¬» [M Z] �f».  

  

  
 ¶°�2: µ|» Ê¼�q �f»Âf¯Y�§�PAL  

  
 ¶°�3: pH  µ|» �f»BP300  

  
Ã{Y{ ,�ËZ/»�M �Å ÉZ/Æf¿Y �{Ã�Y|/¿Y ÉZ/Å  �Y�§Y ¹�¿ ®/¼¯ Z/] Ã|//� É�Ì³Excel 2013   {�   Y�n» ÉZ/Æ¸ËZ/§
|/� É�Z/� Ã�Ìy} Á É|À] Äf/�{  Z] Ê§{Z/�e Ô»Z¯ ÄËZa s�� �{ ¶Ë�Âf¯Z§ �ËZ»�M Z] lËZf¿ �¿ZË�YÁ ÄË�ne .

15 |//� ¹Zn¿Y �Y�°e  Ê¸//�Y cY�iY ¾Ì´¿ZÌ» Ä//�ËZ¬» �b//� ÁÁ  ¾Ì´¿ZÌ» Ä//�ËZ¬» ½Â»�M Z] ¶]Z¬f»Ê¯Âe   Z] Á
Y ¹�¿ �Y Ã{Z¨f�YY�§ �minitab 18 |� ¹Zn¿Y.  

  
 lËZf¿ ¶Ì¸ve  

  cY�ÌÌ¤e �]  É�Y{�Z/̂ ¿Y  ÉZ/»{ Á É�Y{�Z/̂ ¿Y  Ã�Á{ ¶/»YÂ� �iY  �¿Z/Ë�YÁ Ä/Ë�ne  lËZ/f¿pH |/»Z/m {YÂ» ,
)µÂ¸v»SSC,(  )�fÌe ¶]Z« |Ì�YTA Á (Êf¨� ) µÁ|m �{ Ê]Ô³ ÃÂÌ»1d�Y Ã|� ÄWY�Y (.  

  
 µÁ|m1: �¿ZË�YÁ ÄË�nepH)µÂ¸v» |»Zm {YÂ» ,SSC ,()�fÌe ¶]Z« |Ì�YTA Ê]Ô³ ÃÂÌ» Êf¨� Á (  

 �]ZÀ»  
  Äm�{
É{Y�M  

 cZ ]�» ¾Ì´¿ZÌ»  
SSC Firmness  pH  TA  

 É�Y{�Z^¿Y Ã�Á{  2  **195  **322  **83/5  **072/0  
 É�Y{�Z^¿Y ÉZ»{  2  **507  **783  **9/12  **27/0  

Ã�Á{× Z»{  4  **9/19  **6/54  **74/0  **01/0  
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 �Y�°e  14  67/0  064/0  05/0  00059/0  

 �ËZ»�M ÃZ^f�Y  112  014/0  061/0  029/0  00001/0  
¶¯  134          

)µÁ|m �{ Ã|/� ÄWY�Y lËZf¿1Ê» ½Z/�¿ ( Ê/�ËZ»�M ¶»YÂ� Ä¿Z³Á{ cY�iY Á Ê¸/�Y cY�iY Ê»Z¼e Ä¯ |Å{
Ê³�ËÁ �]ÊÀ » |//��{ ®Ë µZ¼fuY t�//� �{ Ê]Ô³ ÃÂÌ» Ê¨Ì¯ ÉZÅd//�Y �Y{. )¶°//� �{4  Ä¿Z³Á{�iY (

 Ã�Á{)µÂ¸v» |»Zm {YÂ» �] É�Y{�Z^¿Y ÉZ»{ Á É�Y{�Z^¿YSSC.d/�Y Ã|/� Ã{Y{ ½Z/�¿ Ê]Ô³ ÃÂÌ» (    ÄmÂe Z]
)¶°//� Ä]4 �Y Y� {Ây ÄÌ·ÁY dÌ//�Zy Ê]Ô³ ÃÂÌ» É�Y{�Z^¿Y ÉZ»{ Á Ã�Á{ �ËY�§Y Z] Ä¯ d//�Y �z//�» (

µÂ¸v» |»Zm {YÂ» Á Ã{Y{ d/�{)SSC  (  Äm�{ �¨/� ÉZ»{ �{ Z»Y .d/�Y Äf§ZË �ËY�§Y ½M�ÂÌ/�¸/�  �ËY�§Y
µÂ¸v» |»Zm {YÂ» �ËY�§Y h�Z] �´Ë{ ÉZ»{ Á{ Ä] d^//�¿ É�f¼¯ �ZÌ//�] \Ì//� Z] É�Y{�Z^¿Y Ã�Á{)SSC (  
µÂ¸v» |»Zm {YÂ» ½Y�Ì» |À« Ä] Äf//�Z//�¿ ¶Ë|^e ¶Ì·{ Ä] ÓÂ¼ » É�Y{�Z ¿̂Y c|» �{ .d//�Y Ã|//�)SSC( 

Ê» �ËY�§Yv» ÉZ»{ Á |]ZËÊ» ¶¼� ÊËZÌ¼Ì/� cY�ÌÌ¤e ¾ËY �Á�Ì·ZeZ¯ ½YÂÀ� Ä] �Ì|À¯]18[ Äq�Å ¾ËY�]ZÀ] ,
¾ÌËZa É�Y{�Z^¿Y ÉZ»{Ê» w� É�f¼¯ ÊËZÌ¼Ì//� cY�ÌÌ¤e |//�Z] �e µÂ¸v» |»Zm {YÂ» �ËY�§Y .|Å{)SSC (

ÃÂÌ» �{d�Y Ã|� ��Y�³ É�ZÌ�] cZ¬Ì¬ve �{ É�Y{�Z^¿Y Ã�Á{ �ËY�§Y Z] ZÅ ]7  Á17[.  

  
 ¶°�4:)µÂ¸v» |»Zm {YÂ» cY�ÌÌ¤eSSC É�Y{�Z^¿Y ½Z»� Á É�Y{�Z^¿Y Ã�Á{ Ä] d^�¿ Ê]Ô³ ÃÂÌ» (  

  
)¶°� �{5  �] É�Y{�Z^¿Y ÉZ»{ Á É�Y{�Z^¿Y Ã�Á{ Ä¿Z³Á{�iY (pH  .d�Y Ã|� Ã{Y{ ½Z�¿ Ê]Ô³ ÃÂÌ»   Z]

)¶°� Ä] ÄmÂe5Ây ÄÌ·ÁY dÌ�Zy Ê]Ô³ ÃÂÌ» É�Y{�Z^¿Y ÉZ»{ Á Ã�Á{ �ËY�§Y Z] Ä¯ d�Y �z�» ( �Y Y� {
  Á Ã{Y{ d�{pH    Äm�{ �¨� ÉZ»{ �{ Z»Y .d�Y Äf§ZË �ËY�§Y ½M�ÂÌ�¸�    \Ì� Z] É�Y{�Z^¿Y Ã�Á{ �ËY�§Y

  �ËY�§Y  h�Z]  �´Ë{  ÉZ»{ Á{  Ä]  d^�¿  É�f¼¯  �ZÌ�]pH  Ä]  .d�Y  Ã|�Ê» ��¿  �ËY�§Y  |��pH    d¸� Ä]
dÌ·Z §dÌ·Z §  ¾ËY Ä¯ |�Z]  ÃÂÌ» ¶yY{ ÊËZ¼Ì�ÂÌ] ÉZÅ  �ËY�§Y Z] ZÅ Á Äf§ZË �ËY�§Y ½Z»� d�~³ Á Z»{

Ã{�ÁY�§ Ä] {ÂmÂ» É|Ì�Y {YÂ» ¶Ë|^e h�Z]Ê» É|À« ÉZÅ|¿Â�]11[  .  
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 ¶°�5: cY�ÌÌ£pH É�Y{�Z^¿Y ½Z»� Á É�Y{�Z^¿Y Ã�Á{ Ä] d^�¿ Ê]Ô³ ÃÂÌ»  

  

)¶°� �{6�fÌe  ¶]Z«|Ì�Y �] É�Y{�Z ¿̂Y  ÉZ»{ Á É�Y{�Z^¿Y Ã�Á{ Ä¿Z³Á{�iY (TA   Ã{Y{ ½Z�¿ Ê]Ô³ ÃÂÌ»
.d�Y Ã|� ) �{ Ä¯�Â�¿Z¼Å6Ê» Ã|Ë{ ( ÄÌ·ÁY dÌ�Zy Ê]Ô³ ÃÂÌ» É�Y{�Z ¿̂Y ÉZ»{ Á Ã�Á{ �ËY�§Y Z] {Â�

  Á  Ã{Y{  d�{  �Y  Y�  {ÂyTA    Äm�{  �¨�  ÉZ»{  �{  Z»Y  .d�Y  Äf§ZË  �ÅZ¯  ½M�ÂÌ�¸�    Ã�Á{  �ËY�§Y
  �ÅZ¯ h�Z] �´Ë{ ÉZ»{ Á{ Ä] d^�¿ É�f¼¯ �ZÌ�] \Ì� Z] É�Y{�Z^¿YTA    .d�Y Ã|�  ,É{| f» cZ��Y�³

¶]Z«  ÄfË|Ì�Y  |��{  Ê�ÅZ¯ |¿Á�  ®Ë    �{  ÊnÀ��ZÌ�ÃÂÌ»¦¸fz» ÉZÅ  �{  d�Y{�]  �Y  | ]    Ã�Á{  µÂ�
Ã{Y{ ½Z�¿ Y� É�Y{�Z ¿̂Y|¿Y]3    Á15[  .  �¨Àe |ÀËM�§ÃÂÌ» �{  ZÅ�Y{�Z^¿Y Ê�É  Ê» Ä»Y{Y  Ê·M ÉZÅ|Ì�Y ,|]ZË

½|Ì��  ¹Z´ÀÅ  Ä]  �¨Àe  �iY  �{  Á  Ä]  ¶Ë|^e  ZË  Ê»  �ÅZ¯ ZÅ|À«Ê»  Y� ZÅ|Ì�Y  .|À]ZË �^À» ½YÂÀ�  Ä]  ½YÂe
 {�ÁM �Z¼� Ä] ÃÂÌ» É��¿Y  ÄfyÁ|¿Y  Ã|Ì�Y \�ZÀ» ÉZ»�³ {ÂmÁ Á ½Z»� d�~³ Z] ¾ËY�]ZÀ] �{ ÃÂÌ» ÉZÅ

Ê» �ÅZ¯ Á Ã|� ÄË�ne É�Y{ �Z^¿Y Ã�Á{ µÂ�ZË|À]]13[ .  
  

  
 ¶°�6 :  cY�ÌÌ¤eTA  É�Y{�Z^¿Y ½Z»� Á É�Y{�Z^¿Y Ã�Á{ Ä] d^�¿ Ê]Ô³ ÃÂÌ»  
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)¶°/� �{7  �] É�Y{�Z^¿Y ÉZ»{ Á É�Y{�Z^¿Y Ã�Á{ Ä¿Z³Á{�iY (Êf¨/�   .d/�Y Ã|/� Ã{Y{ ½Z/�¿ Ê]Ô³ ÃÂÌ»

) �{ Ä¯�Â�¿Z¼Å7Ê» Ã|Ë{ ( �Y Y� {Ây ÄÌ·ÁY dÌ/�Zy Ê]Ô³ ÃÂÌ» É�Y{�Z^¿Y ÉZ»{ Á Ã�Á{ �ËY�§Y Z] {Â/�
 Á Ã{Y{ d/�{Êf¨/�    Äm�{ �¨/� ÉZ»{ �{ Z»Y .d/�Y Äf§ZË �ÅZ¯ ½M�ÂÌ/�¸/�   Z] É�Y{�Z^¿Y Ã�Á{ �ËY�§Y

�ÅZ¯ h�Z] �´Ë{ ÉZ»{ Á{ Ä] d^/�¿ É�f¼¯ �ZÌ/�] \Ì/�  (}Â¨¿ ÉÁ�Ì¿)Êf¨/� d/�Y Ã|/�   ÉZ»{ �{ Z»Y10  
  Äm�{�ÂÌ/�¸/�  Ê» ÃÂÌ» d§Z] �{ |Ë|/� cY�ÌÌ¤e h�Z] É�Y{�Z^¿Y Ã�Á{ �ËY�§YÄ] {Â/�Ä¿Â³  ÉÁ�Ì¿ Ä¯ ÉY

 ÄÌ·ÁY ÃÂÌ» Ä] d^//�¿ d·Zu ¾ËY �{ ÃÂÌ» }Â¨¿5 d//�Y Äf§ZË �ÅZ¯ �]Y�]  .  |¿Á� ®Ë ,É{| f» cZ//��Y�³
  Ê/�ÅZ¯ }Â¨¿ ÉÁ�Ì¿    �{ÃÂÌ»¦¸fz» ÉZÅ  �{ d/�Y{�] �Y | ]  �Á{ µÂ�Ã{Y{ ½Z/�¿ Y� É�Y{�Z ¿̂Y Ã|¿Y]2  ,6   Á

20[  .  ½|/� ¹�¿ÃÂÌ» Êf¨� �ÅZ¯ Á  Ê»|¿YÂe    µÂ/¸v» ¾Ìf°a Ä] µÂ¸v»Z¿ ¾Ìf°aÂ/eÁ�a ¶Ë|/^e ¶/Ì·{ Ä/]
 ¾ÌÀr¼Å ÁÊ¼Å �ÅZ/¯ Ä�/�YÁ Ä/] �·Â¸�|�Z]]1  Á9[.  

  

  
 ¶°�7:  (}Â¨¿ ÉÁ�Ì¿)Êf¨� cY�ÌÌ¤e  Á É�Y{�Z^¿Y Ã�Á{ Ä] d^�¿ Ê]Ô³ ÃÂÌ» É�Y{�Z^¿Y ½Z»�  

  
É�Ì³ ÄnÌf¿  

Ê» Ê]Ô³ ÃÂÌ» d/Ì¨Ì¯ �ÅZ/̄  h/�Z/]  Ê¿Z/»�Z/̂ ¿Y  Ã�Á{ �ËY�§YÄ/]  {Â//�Ä/¿Â³ |/»Z/m {YÂ» Ä/̄  ÉY
)µÂ¸v»SSC Á (pH  Á Äf§ZË �ËY�§YÊf¨/� )½ÂÌ/�Y�fÌe ¶]Z« |Ì/�Y ÁTAd/�Y Äf§ZË �ÅZ¯ (.  ÉZ»{ �ÅZ¯

  Ä/] Ê¿Z/»�Z/̂¿Y0    Ä/m�{�ÂÌ//�¸//�  Ê» É{Z/Ë� |/u Z/e |/Å{ �ËY�§Y Y� Ê]Ô³ ÃÂÌ» É�Z/³|/¿Z/» d/Ì¸]Z/« |/¿YÂe
Ä]Ä¿Â³ÃÂÌ» Ä¯ ÉY ÉZ»{ Z] Ä/�ËZ¬» �{ Z»{ ¾ËY �{ Ã|/� �Ìy} ÉZÅ5   Á10    É�f¼¯ cY�ÌÌ¤e �ÂÌ/�¸/� Äm�{

)µÂ¸v» |»Zm {YÂ» �{SSC  ,(pH)½ÂÌ/�Y�fÌe ¶]Z« |Ì/�Y Á Êf¨/� ,TAÄf/�Y{ Ê]Ô³ ÃÂÌ» (|¿Y  �ÌiZe ¾ÌÀr¼Å .
 ÉZ»{ �ÅZ¯ÃÂÌ» Ä¯ d/�Y {ZË� É|u Ä] Ê¿Z»�Z^¿Y ÉZ»{ �{ Ã|/� Ã�Ìy} ÉZÅ0  Äm�{�ÂÌ/�¸/�  Ã�Á{ �{

 Ê¿Z»�Z^¿Y45  ÃÂÌ» Ä] d^/�¿ �Ì¿ �Á� ÉZ»{ �{ Ã|/� Ã�Ìy} ÉZÅ5 Á10  Äm�{�ÂÌ/�¸/�   Ê¿Z»�Z^¿Y Ã�Á{ �{
15 ½M Ê¨Ì¯ �YÂy Á |¿�Y{ É�fÆ] dÌ¨Ì¯ �Á�d�Y Ã{�°¿ Ê¿Y|Àq �ÌÌ¤e ZÅ.  
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Abstract 

The main goal of post-harvest management is to delay aging by reducing maturation and other physiological 
processes such as respiration. Fruit quality in commercial shipments is usually measured using techniques 
such as soluble solids content (TSS) based on refractometer, fruit mass, or stiffness test. One way to maintain 
the quality of fruits is to store them in the refrigerator and at low temperatures. Pear fruits were grouped in 
9 groups of 15. The fruits were stored in three environments with different temperatures of 0, 5 and 10 ° C, 
then the samples were taken out of storage at intervals of 15, 30 and 45 days and mechanical and chemical 
measurements of each sample were performed. Increasing the storage period reduces the quality of the pear 
fruit as soluble solids content(SSC) and pH increase and firmness and titratable acid (TA) decrease. Reducing 
the storage temperature to 0 ° C can greatly increase the shelf life of pear fruit, so that fruits stored at this 
temperature compared to 5 and 10 ° C changes significantly in their soluble solids (SSC), pH, stiffness and 
titratable acid (TA) did not occur. Also, the effect of lowering the storage temperature is so great that fruits 
stored at 0 ° C during the 45-day storage period are also of better quality than fruits stored at 5 and 10 ° C 
during the 15-day storage period. And their qualitative properties have not changed much. 
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