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Ê]ZË��Y Á ÄWY�Y  d�Âa ÃZ´f�{ �Ì� �Ì³  
  

  

  

Ã|Ì°q   
d//�ÂaM�§ �Y Ê°Ë É�Ì³ÃÂÌ» É�ÁM�§ �{ É�Á�//� ÉZÅ|ÀË Ë�^//� Á ZÅÊ» cZn.|//�Z]   ÄÀÌ»� �{ Ê Ì//�Á cZ¬Ì¬ve

d/�Âa³É��ÁZ/�¯ cÓÂ/�v» É�Ì  c�Â/�d/�Y Äf§�³  �YÂy Ä] ÄmÂe Z] . |À¼/���Y~£ Á ÊËÁ�Y{ÊËY   ¾ÌÀr¼Å Á �Ì/�
d/�Âa d��/� �ËY�§Yd/�Âa ÃZ´f/�{ ,Êf/�{ �Á� d^/�¿ Ä] É�Ì³  �Ì/� �Ì³ÄfyZ/� Ê]ZË��Y Á  |/�.  �Á� Ê/���] Z] ÉZÅ

d/�Âa ¦¸fz» ,µÂ/�v» Ê°Ë�Ì§ Á É�ÅZ� cZÌ/�Â/�y ¾f§�³��¿ �{ Z] Á ÊËZÌ¼Ì/� Á Êe�Y�u ,Ê°Ì¿Z°» Ä¸¼m �Y É�Ì³
 �YÁ{ Ê/�ËZ/� ¹�Ì¿Z°» Z] Ê°Ì¿Z°» �Á� �Y.|/� Ã{Z¨f/�Y  d/�Âa ½Z»� |À¿Z» Ê¸»YÂ� ÃZ´f/�{ dyZ/� �Y �a)É�Ì³15  ,20  Á

30 )�ÂeÂ» {�¯�Z¯ d��//� ,(ÄÌ¿Zi3700  ,4800   Á7200  % ½Y�Ì» Ä] ®//�y d·Zu)�Ì//� d]Â�� ,(Ä¬Ì«{ �] �Á{11/35 ,
  c|/» Ä/] [M �{ ½|/¿Z//�Ìy10  % Êf§Z/Ë�{ d/]Â�� Á Ä/¬Ì«{92/38    c|/» Ä/] ½|/¿Z//�Ìy Á20  Z/Ë�{ d/]Â�� Á Ä/¬Ì«{  Êf§

%40/53)�Ì//� ½�Á Á (25  ,50   Á70 d//�Âa ½Y�Ì» �] (¹�³ Á É�Ì³\Ì//�M  �ËZ»�M .|//� Ê//���] µÂ//�v» ÊËZÆ¿ Z] ZÅ
 d��/� ,½Z»� ,d]Â�� �ÌiZe Ä¯ {Â] ½M �´¿ZÌ] lËZf¿ .|/� ¹Zn¿Y �Y�°e Ä/� Z] Ê§{Z/�e Ô»Z¯ Ê/�ËZ»�M s�� �Y Ã{Z¨f/�Y

d/�Âa ½Y�Ì» �] ½�Á Á �ÂeÂ» {�¯�Z¯ Á É�Ì³\Ì/�M  µÂ/�v» t�/� �{5 ÊÀ » |/��{.|¿|/� �Y{    ½Y�Ì» ¾Ë�f/�Ì]
d�Âa  �ÂeÂ» d��� \Ì¯�e �{ É�Ì³7200    ½�Á ,Ä¬Ì«{ �] �Á{25  % ®�y d·Zu �{ d]Â�� ,¹�³11/35    ½Z»� Á15 

 ÄÌ¿Zi.{Zf§Y ©Z¨eY   �ÂeÂ» d��/� d·Zu �{ \Ì/�M ½Y�Ì» ¾Ë�f¼¯3200  ½�Á ,Ä¬Ì«{ �] �Á{70   d·Zu �{ d]Â�� ,¹�³
20  % ½Y�Ì» Ä] ½|¿Z�Ìy Ä¬Ì«{40/53  d�Âa ½Y�Ì» d·Zu ¾ËY �{ Zf Ì^� Ä¯ |»M d�{ Ä] ��Âf» |u �Y �f¼¯ �Ì¿ É�Ì³

Ã{Y{.{Â] Ê�ËZ»�M ÉZÅ  
  

:É|Ì¸¯ cZ¼¸¯  
d�ÂaÊ�ËZ� ¹�Ì¿Z°» ,�Ì³ÀËZ� Äv¨� ,Ã|�Ì� ,.  
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ÊuY��  dyZ� Á d�Âa ÃZ´f�{ �Ì� �Ì³  

 
Ä»|¬»  

)�Ì/�Allium sativum L.ÊÀ/�Â/� Äf/�� �Y Á É�ZÌa cZnË�^/� �Y ( ZÅÊ» �Ì/� .|/�Z]¥�/�»�a �ZÌa �Y | ]  ¾Ë�e �Y ÃZÌ³
Ê» É�ZÌ/�] Ê¿| » {YÂ» ÉÁZu Á d/�Y  ¹ÂÌ·M �Àm|/�Z]]3.[    Ê¿ÓÂ� �ZÌ/�] d»|« ,�Ì/� ¥�/�» Á d/�¯ �Zv· �Y ½Y�ËY

½Zf/�Y �f/�Ì] �{ |À»{Â/� ÃZÌ³ ¾ËY Á {�Y{Ê» d/�¯ ¶]Z« ½Y�ËY ÉZÅZ] {Á|u ½M d/�¯ �Ë� t�/� Ä¯ |/�4726  Á �Zf°Å
 ½M Ä¿ÓZ� |Ì·Âe ½Y�Ì»57688 d�Y Ã{Â] ¾e]6.[  

d/�Âa cZÌ¸¼�ºÆ» �Y É�Ì³Ê» cZnË�^/� Á ÃÂÌ» É�ÁM�§ ¶uY�» ¾Ë�ed/�Âa \/�ZÀ» �Á� [Zzf¿Y .|/�Z] �ÌiZe É�Ì³
º/�qÊ» É�Ì³Â¸m ÊËZÆ¿ cZ¨¸e �Y Á Äf/�Y~³ µÂ/�v» ÊËZÆ¿ dÌ¨Ì¯ �] É�Ì³�Á� �Y .|À¯d/�Âa µÂ¼ » ÉZÅ  É�Ì³

Ê»�Á� Ä] ½YÂeÃ�Z/�Y Êe�Y�u Á ÊËZÌ¼Ì/� ,Ê°Ì¿Z°» ÉZÅ   �{ .{�¯�Á� ¾ËY ÊËZÌ¸« ,Ê°Ì¿Z°» ÉZÅ�Y�]Y �Y \Ìe�e Ä] ZÅ
Ê» Ã{Z¨f//�Y Z»{ Ä] Äf//�]YÁ Á Ê¼Ë�¿M Á�Á� ¾ËY �Y ®Ë�Å .{Â//� �YÂy d^//�¿ Ä] Á Äf//�Y{ Y� {Ây \ËZ » Á ZËY�» ZÅ

Ê» [Zzf¿Y [Â¸�» �Á� ��¿ {�Â» µÂ/�v» Ê°Ì¿Z°» Á Ê°Ë�Ì§ {{�³]5.[   �ÌiZe ,d/�Y{�] �Y �a �Ì/� Ã�Ì¿Z°» É�ÁM�§
ÊËY�/�] d/�Âa .{�Y{ ÊËY~£ |^/� �{ µÂ/�v» ¾ËY ¥�/�» �ËY�§Y Á dÌ¨Ì¯ �{ ,Êf/�{ �Á� Ä] ¹Zy �Ì/� É�Ì³ �ZÌ/�]

½Z»� Á �YÂ/�{Ê» �].|/�Z]  �ÅÁ�a �Y É{Y| ed/�Âa Z] �^e�» ÉZÅ |Àq Ä] Ä¯ Äf§�³�Y�« Ä ·Z�» {�Â» d«{ Ä] ,É�Ì³
½M {�Â».|� |ÅYÂy ÄfyY{�a ZÅ  

d�Âa Ê�ÅÁ�a �{�Ì³    �Y Ã{Z¨f�Y Z] ÃZ´f�{ ¾ËY �{ .|� ÄfyZ� Á ÊuY�� Ê°�¸£ Ê�ËZ� ¹�Ì¿Z°» Z] c�}Ä¿YÂf�Y ÉZÅ 
a ,c�} �] ¹ÁY|» �Z�§ µZ¼�Y Z] Á Ã|ÀËZ� �YÁ{Y|m ½M �^� ÉZÅ Äf�Â   d�Âa d·ÂÆ� Ä] ½YÂe Ê» ½M ÉZËY�» �Y .|¿|�-

 {�¯ Ã�Z�Y Ä���» Ä] ÃZ´f�{ µZ¬f¿Y ½Z°»Y Á É�Ì³]7 .[¬Ì¬ve �{�´Ë{ Ê    Ä]d�Âa dyZ� Á ÊuY��  ¾¯{�y Á �Ì³�ZÌa 
� ÄfyY{�a|  ¹�Ì¿Z°» .  ÃZ´f�{ ¾ËY �{ Ã{Z¨f�Y {�Â» ½M ÉZËY�» �Y .{Â] ¾¯{�y Á [M �Z�§ ÃY�¼Å Ä] Ê�ËZ� Ê°Ì¿Z°»

 ½Z»� �{ ÓZ] {�°¸¼� Á É�Ì³ d�Âa ÉÓZ] d��� Ä] ½YÂfÌ» {�¯ Ã�Z�Y cZ �« ½Z�M �ËÂ e Á º¯]8 .[  
 µÂ¸v» d�¸£ �ËY�§Y Z] Ä¯ {Y{ ½Z/�¿ É�Z^°/�y Â·M Ê¨Ì¯ cZÌ/�Â/�y �] ÊËZÌ¸« �Á� Ä] É�Ì´f/�Âa �ÌiZe Ê/���]

ÊËZÌ¸«,  ½Y�Ì»  [M �ÅZ¯ Á {YÂ» [~m Â·M �{ {ÂmÂ»  Ã|/� �f/�Ì]  ÃÂÆ« ½Y�Ì» ¾ÌÀr¼Å Á Â·M Ê³|Ì¯Á�q Á ½|/� ÉY
 ËÁ |/��{ Á �ÅZ¯ ®/�yd§ZË �ËY�§Y ½M �{ {ÂmÂ» g ¾Ì»Zf]1 .[   ¾ÌÀr¼Å�Ì´f/�Âa Ê]ZË��Y �Á� Ä] Y�Zz] Â·M É

Êe�Y�u Ê³�ËÁ {Â^Æ] Á cZ ËZ/� �ÅZ¯ h�Z] �Z/�§ �ËY�§Y Ä¯ {Y{ ½Z/�¿Â/�v» Ê¨Ì¯ ÉZÅ �Y Ã{Z¨f/�Y  Á Ã|/� ÊËZÆ¿ µ
 �ËY�§Y h�Z] ½Z»�¼Å Êf�{ �Á� Z] Ä�ËZ¬» �{ [M�Zz] {Â� Ê» ÊËZÆ¿ µÂ�v» dÌ¨Ì¯ Á d��� ]2 .[  

d/�Âa ÃZ´f/�{ Ê/�ÅÁ�a �{  .|/� ÄfyZ/� Á ÊuY�� ÊÀÌ»� ¹Y{Z] �Ì³ Á Ã|À]Â¯ ,ÄË~¤e ¦Ì« :¶»Z/� Ã|/� ÄfyZ/� ÃZ´f/�{
  �ÂeÂ» ,¾§ ,Ä¿Y{ ÊÀÌ/� ,Ã|À]Â¯|/�Ê» Ê·Âa Á Ä¼/�e ,Ê°Ë�f°·Y.|/�Z]  d/�Âa ÃZ´f/�{ ¾ËY �{ Ã|À]Â¯ s�� �/�Âe É�Ì³

Ê» Y�mY Ã|À]Â¯|/� ÁÄ¿YÂf/�Y ®Ë Ä¯ Êe�Â/�] .{Â/�kM �¯Á� Z] É�¸§ É  �]Y�] �{ (Ã|À]Â¯)®Ìf/�Ó �Àm �Y �Y{
Ä°^/�Ê» (Ã|À]Â¯|/�)É�¸§ ÉÄ¿Y{ .|y�q¦Ì« ªË�� �Y ÊÀÌ»� ¹Y{Z] ÉZÅ  �iY �{ Á Ã|/�{�YÁ ÄË~¤e    ,Ã|À]Â¯ cZ]�/�

Ê» Y|m ¥Ô£ �Y d/�Âa �Y d�Âa ,¾§ �Y ¶�Zu {Z] �Z/�§ Z] Á ÄfzË� �Y|^Ì/� ÊÀÌ/� ¶yY{ Ã|/� Y|m �¤» Á d/�Âa .{{�³
Ê» Y|m Ä¿Y{Ä¿Y{ .{{�³Ê» k�Zy ÊÀÌ/� �´Ë{ ¥�� �Y Á Ã{�Ây �/� {Ây ½�Á ÉÁ�Ì¿ �/�Âe ZÅ  ½Z»|¿Y� ¾Ë�fÆ] .{Â/�

d/�ÂaY Ê�y d��/� Á cZ¨¸e ¾Ë�f¼¯ Z] É�Ì³  Ä¿YÂf/�5-7    Ã|À]Â¯|/� Á Ã|À]Â¯ ¾Ì] Ä¸/�Z§ Á ÄÌ¿Zi �]�f»12  Ê¸Ì» �f»
|»M d�|]]9 .[ 
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�Á�  �j¯Y  �{  Ä¯  {Â]  ½M  �´¿ZÌ]  {ÂmÂ»  �]ZÀ»  Ê���] Á  (Ê¼Ë�¿M  Á  ÊËZÌ¸«)ÊËZÌ¼Ì�  �Á�  |À¿Z¼Å  ,Ã|�  {ZË  ÉZÅ

 {Z¼n¿Y ,[M�Zz] ,�»�« ½Á{Z»)Êe�Y�u-d�Âa Ä¸u�» (..Á Ê¼ÅY Á [Á}  Ä] É�Ì³Ê¼¿ c�Â� ÊËZÆÀe ZÆf¿Y �{ Á d§�³
d�Âa |¿Á� Ä»Y{Y ÉY�] Ê�ËZ� Ê°Ì¿Z°» ¹�Ì¿Z°» �Y Ã{Z¨f�Y ZË Á d�{ ÉÁ�Ì¿ Ä] �ZÌ¿ .{Â] É�Ì³  

  
d�Âa �Á� �{�Á� �{ Ä¯ Ê·Zu �{ |�¿ Ã|ÅZ�» Ê�Zy \ËZ » Ê°Ì¿Z°» É�Ì³ Êe�Y�u Á ÊËZÌ¼Ì� |À¿Z¼Å �´Ë{ ÉZÅ

 ½|� Ê¼� ,d�Ë� �Ìv» Ê³{Â·M ½Âr¼Å É{�YÂ»  �Á� �Y Êy�] ½{Â] ÄÀË�Å�a ,µÂ�v» ÊËZÆ¿ �ÅZ� �ÌÌ¤e ,Ä¿Â¼¿  ZÅ
 ½M ½{Â^¿ ¶¬f�» dËZÆ¿ �{ Ád�Âa cZÌ¸¼� �{ ZÅ.|Ë{�³ Ã|ÅZ�» É�Ì³   �Y Ã{Z¨f�Y ½Z°»Y �Ì� dz� d§Z] Ä] ÄmÂe Z]

 �{ Ê]M �]ZÀ» {Â^¼¯ ¶Ì·{ Ä] .{Â^¿ ¾°¼» ¾Ë�Ë� d§Z] Ä] ÊËZÌ¼Ì� {YÂ» }Â¨¿ Á Ê¼Ë�¿M Á ÊËZÌ¸« �Á�  ºÆ» Ä·Z�» ,�Â�¯
  �Á� ÉZËY�» Ä]  ÄmÂe Z] .{Â]  cZÌ¸¼� ÉZÅ|¿Z¼�a ÊËZÆ¿ cZ¨¸e  ¶Ì·{ Ä]  [M �Y Ã{Z¨f�Y  ¹|� ÃZ´f�{ ¾ËY ÊuY�� �{

d�Âa ÊËZÆ¿ µÂ�v» Ê³�Ze)Ê�ËZ� Ê°Ì¿Z°» Ã{Z¨f�Y {�Â» cZ �« ½{Â] ��f�{ �{ ,¾ÌËZa dyZ� ÄÀË�Å ,Ã|� É�Ì³
 Y�] Ã{Z¨f�Y ½Z°»Y ,Ê³{Â·M ¹|� ,ÃZ´f�{ �{ ½YÂÀ ] �Á� ¾ËY �Y (�f¼¯ cZ¨¸e Á É��ÁZ�¯ cÓÂ�v» ¦¸fz» µZ°�Y É

 d�Âa ÉY�] ¾X¼�» Ê�Á�� Ã{Z¨f�Y �Ì� µÂ�v» É�Ì³ .|  
  

�Á� Á {YÂ» ZÅ  
  d/�Âa ÃZ´f/�{ ,dyZ/� Á ÊuY�� µÂ/�Y ¾f§�³ ��¿ �{ Z] Á �Ì/� Ê°Ë�Ì§ cZÌ/�Â/�y Ê/���] Z] ªÌ¬ve ¾ËY �{  �Ì³

  ÊÅZ³�Z¯ cZ¿Z°»Y �Y Ã{Z¨f/�Y Z] Á ÊuY�� �Â/�¯ �{ {ÂmÂ» ÉZÅ�Ì/� ¹Z«�Y Z] \/�ZÀf» �Ì/�  É��ÁZ/�¯ Ã|°/�¿Y{ �{
 É�Y� ÃZ´/�¿Y{ µZ/� �{ ÃZ/�¿Z»�¯1399   .|/� ÄÀyZ/� Ã{Z¨f/�Y �Â�À» Ä] ¶«Y|u ½�Á Á ºnu ,ÃZ´f/�{ ÊuY�� ÉZÅ�ZÌ »

Ä¿Zy�b/�M Á µ�ZÀ» �{ ½Z/�M/�{ �Y Ã{Z¨f/�Y ½Z°»Y ,®qÂ¯ ÉZÅ  �{ ,\/�ZÀ» ¹YÁ{ ,¦¸fz» ÉZÅ�Á{ Á dÌ§�� Z] ÃZ´f
d/�Âa cZÌ¸¼� �{ [Ây dÌ¨Ì¯ ,cZ �« ½{Â] ��f/�{)ÊÀ¯ ¶«Y|u\Ì/�M  d/�Âa Ä¿Â¼¿ Á Á (ZÆf¿Y �{ Ã|/�¿ É�Ì³

Ê» Ã{Z¨f�Y �Z]�Å �{ µÂ^« ¶]Z« É�Z¯ dÌ§��y ZË Ã|¿� c�Â� Ä] �Ì� µÂ¼ » Ã{Z¨f�Y d¸� Ä] Äq�³.|�Z] �{ Ã|� {�
�Y|¬» ,Y~£ ÄÌÆe  º¯\Ì�M d�Âa �Â¿ ¾ËY �{º�q ¶]Z« É�Ì³Ê» Ê�Âa.|�Z]  

¶°�1   d�Âa ÃZ´f�{ ÊuY��¹�¿ Ä¸Ì�Á Ä] �Ì� �Ì³ ZÌf¯ �Y�§Y1,  ¶°�2  Ä¿Â¼¿Ã|� ÄfyZ� ÊÅZ³�Z¯ É  ½M    ¶°� Á3    ¶v»
�´Ë{ ÉY�mY Á �ÂeÂ» Ä�Â¼n» É�Ì³�Y�« Ê» �ËZ¼¿ Y�.|Å{    

               
                                   ¶°�1d�Âa ÄÌ·ÁY s��.ZÌf¯ �Ìv» �{ �Ì� �Ì³      ¶°�2d�Âa ÊÅZ³�Z¯ Ã|� ÄfyZ� Ä¿Â¼¿ . �Ì� �Ì³  

  

 
1. computer aided three-dimensional interactive application  
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 ¶°�3. ÃZ´f�{ Ê¸�Y Ä�¨v» �{ ¶aÂ¯ Á �ÂeÂ» Ä�Â¼n» É�Ì³�Y�«  

  
  

d/�Âa Ä�¨v» �{ ZÅ�Ì/� ½{Y{�Y�« �Y �a Ä¯ d/�Y Êe�Â/�] Ê]Zzf¿Y s��  Á É�Ì³ Á ºnu Z] \/�ZÀf» d��/� [Zzf¿Y
Ê» �Z¯ Ä] �Á�/� �¯�» �Y �Ë�³ ÉÁ�Ì¿ �Y Ã{Z¨f/�Y Z] ÃZ´f/�{ ,�Ì/� ½�Á Äv¨/� Ä] {Ây ½YÂe µZ¬f¿Y Z] �ÂeÂ»Á�f°·Y .|À¯

Ê» d]Zi Ä/�Z¯ Z»Y Ã{�ÁM�{ d¯�u Ä] Y� ½M Ê/�ËZ/�  \/�ZÀf» ,�ÂeÂ» �/� ¶aÂ¯ �/�Âe ÃZ´f/�{ ¾ËY �{ Á�Ì¿ µZ¬f¿Y .|¿Z»
  �ÂeÂ» Ã�Y|¿Y Z]Ê» c�Â//� Ê]Zzf¿Yd//�Âa ,ZÅ�Ì//� ¾Ì]Z» ­Z°�//�Y ÉÁ�Ì¿ Á Á Ä¤Ìe �y�q Z] ½Z»�¼Å .{�Ì³  É�Ì³

d/�Âa ½Z»|¿Y� Á ¾°¼» ½Z»� ¾Ë�f¼¯ �{ µÂ/�v»Ê» c�Â/� ÓZ] É�Ì³.{�Ì³   d¼/�« �/� �Y Ã|/� ÄfyZ/� ÃZ´f/�{
:d�Y Ã|� ¶Ì°�e �Ë� Ê¸�Y    �ÂeÂ»DCd�Âa Ä¿YÂf�Y ,Ì³�É,  eÌÄ¤  d�Âa Ä�Z¯ ,�ÂeÂ» �� ¶aÂ¯ ,�YÁ{Ì³�É    �¿Y�e Á

¤f» �Á{Ì�.   
  

¾Ì�Z» {�°¸¼� Ê]ZË��Y  
¸»YÂ� ÃZ´f/�{ dyZ/� �Y �aÊ d/�Âa ½Z»� |À¿Z»Ì³�É)15  ,20   Á30  ¿ZiÌÄ)�ÂeÂ» {�¯�Z¯ d��/� ,(3700  ,4800  Á

7200  «{ �] �Á{ÌÄ/¬//� d/]Â�� ,(Ì�» Ä/] ®//�y d/·Z/u)Ì½Y�  %11/35y ,Ì½|/¿Z//�    c|/» Ä/] [M �{10  «{ÌÄ/¬    d]Â�� Á
�{ Ëf§ZÊ  %92/38 y ÁÌ½|¿Z//�   c|» Ä]20   «{ÌÄ¬  �{ d]Â�� Á Ëf§ZÊ  %40/53 (Á  //� ½�ÁÌ�)25  ,50   Á70  » �] (¹�³Ì½Y�  

d/�ÂaÌ³�É   Á\Ì/�M ZÆ¿ÊË /���] µÂ/�v»Ê Z»�M .|/� Ë�ZÅ Z»�M s�� �Y Ã{Z¨f/�Y Z] Ë/�Ê  §{Z/�e Ô»Z¯Ê   �Y�°e Ä/� Z]
  .|/� ¹Zn¿Y��Y Á d/�e ÉY�] ÃZ´f/�{ Ê]ZË10   .|/� É�Y|Ë�y ÃZ/�¿Z»�¯ �Á� �Y�Z] �Y ½Y|¼Å |Ì¨/� º«� �Ì/� ¹�³Â¸Ì¯ Ä]

 {�°¸¼� dÌ¨Ì¯ Ê/���] �Â�À»d/�Âa ÃZ´f/�{d/�Âa |/��{ ½Z»|¿Y� ,�Ì/� �Ì³  ½Y�Ì» Á É�Ì³\Ì/�M   �]YÁ� ªË�� �Y
)1)Á(2|Ë{�³ Ä^�Zv» (]4: [  

  
௛ܧ  )1( = ଵܰ

்ܰ
× 100 

   

)2(  
௖ܲ = ଵܹ − ଶܹ

ଵܹ
× 100 

 ½M�{ Ä¯E௛d/�Âa ½Z»|¿Y� :  ,É�Ì³: Nଵd/�Âa �Ì/� Ä^u {Y| eÃ|/� É�Ì³,  : N୘ Ä^u ¶¯ {Y| e ,ZÅPୡ  |/��{ : \Ì/�M  ,
Wଵd�Âa �Y ¶^« �Ì� ¶¯ ½�Á : Á É�Ì³ଶܹd�Âa �Y | ] �Ì� ½�Á :Ê» É�Ì³.|�Z] 

   
ÄnÌf¿ Á hv]É�Ì³  
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  ,½�Á ,�Ì/� d]Â�� �ËZ»�M ÉZÅ�Âf¯Z§ �iY �¿ZË�YÁ ÄË�ne µÁ|m lËZf¿d/�Âa |/��{ �] �ÂeÂ» �Á{ Á ½Z»�  É�Ì³

 ,\Ì�M d�Âa d^�¿ Á µÂ�v» ÊËZÆ¿ Ä] É�Ì³\Ì�M µÁ|m �{ �Ì� 1 .d�Y Ã|»M  
  
  
  

  

  

 µÁ|m1d�Âa |��{ �] �ÂeÂ» �Á{ Á ½Z»� ,½�Á ,�Ì� d]Â�� �iY Ä] �Â]�» �¿ZË�YÁ ÄË�ne lËZf¿ . Á É�Ì³\Ì�M  ÊËZÆ¿ �Ì�  

 cY�ÌÌ¤e �]ZÀ»  Äf�]YÁ ÉZÅ�f»Y�Za   É{Y�M Äm�{   cZ ]�» �Â¼n»  F  

        ½�Á            
  d�Âa ½Y�Ì» -
É�Ì³  
   ½Y�Ì»\Ì�M  

2  
2  

134/52  
645/43  

            

*947/1093  
            *  

218/514  

       ½Z»�  
 d�Âa ½Y�Ì» É�Ì³  
  ½Y�Ì»\Ì�M  

2  
2  

777/6  
135/14  

* 203/142 
* 540/166  

       ÂeÂ» �Á{ �  
 d�Âa ½Y�Ì» É�Ì³  
  ½Y�Ì»\Ì�M  

2  
2  

915/15  
175/23  

* 952/333 
* 046/273  

        d]Â��  
 d�Âa ½Y�Ì» É�Ì³  
  ½Y�Ì»\Ì�M  

2  
2  

107/80 
2/29  

*935/1680  
* 026/344  

                        ÊÀ » **d»Ô�{  t��  �{ É�Y1  ÊÀ » *d»Ô� ,|��{  t�� �{ É�Y{5  Á |��{ns ÊÀ » ¹|� É�Y{  

 µÁ|m Ä] ÄmÂe Z]1 ÊÀ » �iY {ZnËY h�Z] ½Z»� Á ½�Á ,d]Â�� ,�ÂeÂ» �Á{ �{ �ÌÌ¤e Ä¯ d/�Y �z/�»  t�/� �{ ,�Y{
05/0  Ê³�ËÁ Ê»Z¼e �] ,|//��{ h�Z] ¶¬f//�» ¦¸fz» sÂ�//� �{ �ÌÌ¤e �´Ë{ c�Z^� Ä] .|Ë{�³ ÃZ´f//�{ {�°¸¼� ÉZÅ

ÊÀ » cY�ÌÌ¤eÊ» Äf�]YÁ ÉZÅ�Ì¤f» �{ �Y{.{Â�  
  Ä] ÄmÂe Z]ÊÀ » cÁZ¨e Á ¦¸fz» sÂ��µÁ|m �{ �Y{1  ¾Ì´¿ZÌ»ÃÁ�³�z�» ÉY�] Á Ã{Â ¿̂ �]Y�] �´Ë|°Ë Z] ¦¸fz» ÉZÅ -

¯Ä¿Z³|Àq Ä�ËZ¬» |¿Á� �Y {ÂmÂ» ªÌ«{ ¥ÔfyY ½{�  Ä�ËZ¬» Ä] ¾°¿Y{ ½Â»�M �Y Ã{Z¨f�Y Z] Á É�Z»M ¶Ì¸ve¾Ì´¿ZÌ» É  ZÅ
ÃÁ�³�{Á|m �{ Ã|»M d�{ Ä] lËZf¿ .|� ÄfyY{�a ¦¸fz» ÉZÅ µ2 .d�Y Ã|� Ã{Y{ ½Z�¿  

 µÁ|m2 . ÄÀ»Y{ |Àq ½Â»�M �Y Ã{Z¨f�Y Z] cZ¨� ¾Ì´¿ZÌ» Ä�ËZ¬» lËZf¿ t�� �{ ,¾°¿Y{ ÉY5 |��{  

ZÅ�Z¼Ìe    d�Âa ½Y�Ì» É�Ì³ (%)   ½Y�Ì»\Ì�M (%)  

 �ÂeÂ» �Á{  
1R 
2R 
3R  

c 2335/0 
b 4359/0 
a 4945/0  

c 0261/0 
b 0690/0 
a 1219/0  
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½�Á  
1W 
2W 
3W  

a 6462/0 
b 3665/0 
c 1512/0  

a 1467/0 
b 0469/0 
c 0234/0  

 d]Â��  
1Hu 
2Hu 
3Hu  

a 7219/0 
b 3256/0 
c 1164/0  

a 1333/0 
b 0523/0 
c 0314/0  

½Z»�  
1T 
2T 
3T  

c 3056/0 
b 3751/0 
a 4832/0  

c 0381/0 
b 0670/0 
a 1119/0  

• ¾Ì´¿ZÌ» ÄÀ»Y{ |Àq ½Â»�M �Z�Y �] * d»Ô� ÉY�Y{ ÉZÅ t�� �{ ¾°¿Y{ ÉY5 ÊÀ » |��{¾Ì´¿ZÌ» Ê«Z] Á |Àf�Å �Y{  t�� �{ ZÅ
ÊÀ » ¥ÔfyY |��{ lÀa .|¿�Y|¿ �Y{ 

• ÉZÅ�ÂeÂ» �Á{ 1R  :3700 ,2R  :4800 ,3R  :7200  ½Y�ÁY . (Ä¬Ì«{ �] �Á{)1W  :25 ,2W  :50 ,3W  :70   c|» \�u �] d]Â�� .(¹�³)
 ½|¿Z�Ìy ½Z»�1H  :0 ,2H  :10 ,3H  :20 d�Âa ½Z»� .(Ä¬Ì«{) É�Ì³1T  :15 ,2T  :20  ,3T  :30  .(ÄÌ¿Zi) 

µÁ|/m Ä/] Ä/mÂe Z/]2  Z/¬»ËÄ///�  »/Ì´¿ZÌ ¾  » ½Z///�¿ �ÂeÂ» �Á{ �iYÊÄ/̄  |/Å{  ]Ì�f//�Ë ¾   d///�Âa �Y|/¬»Ì³�É   Z/]
»Ì´¿ZÌ ¾4945/0  e Ä] �Â]�» |//��{Ì�Z¼ �ÂeÂ» d��//� 7200  «{ �] �Á{ÌÄ¬ �f¼¯ ÁË ¾  »Ì½Y�  d//�ÂaÌ³�É    �Y
eÌ�Z¼   µ{Z » �ÂeÂ» �Á{ µÁY2335/0 » .d/�YÌ½Y�  d/�ÂaÌ³�É  Y�§Y Z]Ë� Y�§Y �ÂeÂ» �Á{Ë�   Á»Ì½Y� \Ì/�M  

//�Ì�  ¿Ì� {Â //� |¿Á�É   d//�Âa Z] ¹Z´¼Å �^�·Z] Á Äf//�Y{³Ì�É » ÓZ]Ì½Y�  \Ì//�M Y�§Y ºÅË�   .d//�Y Äf//�Y{
½Â»�M �{ Ä¯ �Â�¿Z¼ÅÉZÅ  ¸¼�Ê    Ã|ÅZ/�»,|/�  »Ì½Y�  d/�ÂaÌ³�É   Á \Ì/�M Y�§Y Z]Ë�  /� ½�ÁÌZÅ�  » Ä]Ì ½Y� 

49/0] Á d/�Y{ �ÅZ¯Ì�f/�Ë ¾ »Ì´¿ZÌ ¾   d/�ÂaÌ³�É e Ä] �Â]�»Ì�Z¼ 25  �f¼¯ Á ¹�³Ë ¾  ½�Á Ä] �Â]�» ½M70  
» ¹�³Ê|/�Z]Àr¼Å .Ì ¾  »Ì´¿ZÌ ¾   \Ì/�M Y�§Y Z]Ë� /� ½�ÁÌ�  �ÅZ¯ËÄf§Z  ] Ä¯Ì�´¿Z » �ÅZ¯Ì½Y�  d/�ÂaÌ³� É 

�{   �Y|¬» �ÅZ¯ �^�·Z] Á ÓZ] ½�Á \Ì/�M »Ê|/�Z]. Z]  /���]Ê   �iY d]Â�� e Ä¯ |/� Ã|ÅZ/�»Ì�Z¼  /�Ì�   ®/�y
]Ì�f/�Ë ¾  » |/��{Ì´¿ZÌ ¾   d/�ÂaÌ³�É   Á \Ì/�M  {Y{ �Z/�fyY {Ây Ä] Y�. Àr¼ÅÌ ¾  ¿ÓÂ� Z]Ê�e  c|» ½|/�

Z»�M ¹Zn¿Y ½Z»�Ë,�   d/�Âa c�|«³Ì�É  � d¸� Ä] ÃZ´f/�{Ë{Z  /� {�Ây�] cZ §{ {Y| e Á d/��§ ½|/�Ì�  Z]
eÌÄ¤ Y�§YË�  d§ZË.  
  

:�]ZÀ»  

١ .   ,ÃÁ�a�}MY�/� .Y Ë Ê,  ._1394iZe .Ì� aÌ�  M�§ ËZÅ|ÀÉ  d/�ÂaÌ³�É  ´]M ÁÌ�É  �¼/�YÉ /�Â/�y �]ÌcZ ¯Ì¨Ê  Á
 �uÊ  �Z^°�y Â·MÉ��¿ . ËÄ �ÁMÂ¿É �ÁZÀ§ Á ¹Â¸� �{É Y~£ÊË Ã�Z¼� .ºf�Å µZ� .4� .88-79. 

٢ . À»Â»Ê  �Âa .Ã ,1393��Y . Ë]ZÊ  d/�ÂaÌ³�É  ¸¼� �Á� Ä] Y�Zz] Â·MÌcZ e�Y�uÊ Za .(�Z^/�Y �Zz] �Y Ã{Z¨f/�Y) Ë½Z 
�ZÀ��Z¯ Ä»Z¿Ê �Á{�§ ÃZ´�¿Y{ .|��YÊ  .|Æ�» 
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Presentation and evaluation of garlic peeling machine 
 
 

Abstract 

Peeling is one of the essential processes in processing fruits and vegetables. Extensive research has been done in the 
field of peeling agricultural products. Due to the valuable medicinal and nutritional properties of garlic as well as 
increasing the speed of peeling compared to the manual method, garlic peeler machine was made and evaluated. By 
examining different peeling methods including mechanical, thermal and chemical and considering the appearance and 
physical properties of the product, a mechanical method with a rotating abrasion mechanism was used. After making the 
device, factors such as peeling time(15, 20 and 30 seconds), engine operating speed(3700, 4800 and 7200 rpm), garlic 
moisture(dry state at 35.11%, soaking in water for 10 minutes and received moisture of 38.92% and soaking for 20 
minutes and received moisture (53.40%) and weight of garlic(25, 50 and 70 g) on the final peeling and corrosion of the 
product were investigated. The experiments were performed using a completely randomized experimental design with 
three replications. The results showed that the effect of humidity, time, engine speed and weight on the amount of peeling 
and corrosion of the product were significant at 5% level. The highest rate of peeling was a combination of engine speed 
of 7200 rpm, weight 25 g, humidity in the dry state of 35.11% and a time of 15 seconds. The lowest corrosion rate was 
obtained at 3200 rpm, weight 70 g, humidity at 20 minutes soaking at 53.40%, which in this case was naturally lower 
than the average of the experimental data. 
 
Key words: peeler, abrasive plate, abrasive plate, garlic. 
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