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Ã|Ì°q  

Ê³�ËÁ �Y Êy�] �ÅÁ�a ¾ËY �{ ÉZÅ Á Ê°Ë�Ì§Ê°Ì¿Z°» eÂ¯YÌ`ÉZÅ    ¦¸fz» Ä¿Y{� ËÃ�    �^//�µÁY|f» 
  �{ ,��Z§ Ë {�  Ê]ÂÀm ½Z/�Y�y ÁÃ�Y|¿Y  É�Ì³ Ä/�ËZ¬» Á  �YÂy .|/�Ê°Ë�Ì§   ¶»Z/� ,��� ,µÂ�  ,d»Zz/�

��« ¾Ì´¿ZÌ» Ê/�|ÀÅ Á  Ê]Z/�udËÁ�¯ Á Ä¿Y{�Y�Å ½�Á , Ã{Â]   Á  �YÂy Ê°Ì¿Z°» ¶»Z/�ÊËZn]Zm   Ä�¬¿ �{
d/�°/�,   Ê´»�¬q ,¿ÌÁ�   Á��¿YÉ  d/�°/� |¿{Â]  .Zf¿ Ë l   {Y{ ½Z/�¿   Ä¯eÂ¯YÌ`ÉZÅ   Á Ê]ÂÀm ½Z/�Y�y ,��Z§

  Ê°Ë�Ì§ {Z ]Y ¾Ë�f�Ì] ÉY�Y{ \Ìe�e Ä] {�Ë��« ¾Ì´¿ZÌ» ,d»Zz� ,��� ,µÂ�) Ê�|ÀÅ Á Ê]Z�u  (|¿{Â]  .
  ¾Ë�f//�Ì]\Ë�//�   dËÁ�¯ Ä] �Â]�»`ÌeÂ¯Y   ��Z§)43/0  ½M�Y | ] Á (`ÌeÂ¯Y    Ê]ÂÀm ½Z//�Y�y  {�Ë Á  Ä]

\Ìe�e  �Ë{Z¬» 39/0  Á34/0    .|Àf/�Y{ Y� dËÁ�¯  Ä] �Â]�» Ê´fzÌ/�³ É��¿Y Á Á�Ì¿ ¾Ë�f¼¯ {�Ë `ÌeÂ¯Y)N 
93/13  Á  mJ06/31 ( Á  `ÌeÂ¯Y Ä] �Â]�» ½M ¾Ë�f//�Ì] ��Z§)N  42/35   Á mJ41/97 ( ¾ÌÀr¼Å lËZf¿ .{Â]

 Ä¯ {Y{ ½Z�¿ �ËY�§Y Z] {Z ]Y ¿Z°» �YÂy Ä¿Y{Ì°Ê � Ä¿Y{ Ä ·Z�» {�Â» ËÃ� �ËY�§Y �^� .d§ZË 
  

|Ì¸¯ cZ¼¸¯É:  
 ,É��¿Y �YÂyÊ°Ì¿Z°», Ê´»�¬q, �^� Ã�Ë�, ¿ÌÁ�É  �³Ì´fzÊ. 

 
*µÂX�» Ã|À�ËÂ¿  
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Ä»|¬»

� ËÃ� ¼¸� ¹Z¿ Z] �^//�Ê .Cuminum cyminum L ³ÌÅZÊ   d//�Y ËÄ·Z//�°  �¨ m Ã{YÂ¿Zy �YÉ  Ä¯ �YÂy   Á
Á�Y{ ¥�Z/�»ÊË   {| f»É  Â¬e ,ZÆf/�Y ­�v» ,©� » Ä¸¼m �Y ËdÃ|ÀÀ¯   x¨¿ |/� Á ¶´¿Y |/� ,Ã| » Y�]É  Y Ë¾ 

³ÌÃZ Á�Y{ÊË  Ã�Z/�Y   .d/�Y Ã|/� ®/�y ºÌ¸«Y Ä] ÄmÂe Z]¿ ÁÌÄ¼®/�y  ¾ËY º¯ Ê]M �ZÌ¿ Á ½Y�ËY ª�ZÀ» �f/�Ì]
 ÃZÌ³Ã{Z¨f�Y ³ �YÌ½ZÅZ °�y Ä] ¹ÁZ¬»Ê Ã�Ë� |À¿Z» �^� �fÆ] Ë¾ » �Z°ÅY�Ê|�Z] ]1[ .  

¼ÅYÌd    �YÂy dyZÀ//�Ê°Ì¿Z°»   Ä¿Y{�^//� Ã�Ë�  Zn¿M �Y ½Y�ËY �{,  » �z//�»Ê �Z»M ª^� Ä¯ {Â//�
�eÓZ] Ë¾ � t�/� Ë� ³ cY�{Z/� Á d/�¯Ì½ZÅZ  Á�Y{ÊË  ¨�� �Y | ] �Â/�¯ �{� ,½Y� ËÃ�    �^/�d/�Y ¾ÌÀr¼Å 

� ËÃ� »Á{ �^//�Ì¾ ³ÌÃZ  Á�Y{ÊË  eY�{Z//� ÁÊ  Y Ë½Y� »Ê.|//�Z]  É{Z//�f«Y �¬¿ ½Á�§Y �Á� �ËY�§Y    ½ZÅZÌ³
ÊËÁ�Y{  ¥�� ®Ë �Y Ê³|ÌrÌa Á É�ÁZÀ§  ÉY�] ½�|» ÉZÅ cY�ÌÆned/�Y{ ,d/�Z¯  ,  ,d/�Y{�]ÊËZn]Zm  ,
Ã�Ìy}É�Z//�    Á�§MÉ�Á cÓÂ//�v» ¾ËY �´Ë{ ¥�� �Y  �ZÌ¿|À»   tÌv//� Á ªÌ«{ ­�{  Ê°Ë�Ì§ �YÂy   Á

Ê°Ì¿Z°»  Ä¿Y{.d//�Y   Ä¿Y{ Ã�Ë�  �Ì¿ �^//� |ËZ] |Ì·Âe �Y �aÉ�ZmÂ],  Äm�{Äf//�] ,É|À]  ,¶¬¿ Á ¶¼u ,É|À]
 {{�³ É�ÁM�§ Á É�ZmÂ] ,É�Y{�Z^¿Y ]2[.   

 �Y �a ÉZ/Å|/ÀËY�§ �{ Ã{Z/̈f//�Y ÉY�] É��ÁZ//�¯ cÓÂ//�v» Ê°Ì¿Z/°» Á Ê°Ë�Ì§ �YÂy �Y ÊÅZ/³M
  Á�ÀËY �Y .|�� Ê» ��¿ Ä] É�Á�� �ZÌ�] ¶¬¿ Á ¶¼u Á É|À] Äf�] ,½{�¯ ®�y ¶j» d�Y{�] ÉZÅ µZ� �{

yYÌ� Á Ë³�ÊÉZÅ Á Ê°Ë�Ì§ ¿Z°»Ì°Ê //�]ÌÉ�Z |À¿Z» É��ÁZ//�¯ cÓÂ//�v» �Y  d»ÁZ¬»  ¿Z°»Ì°Ê   Á{�³]3 [,  
[Zf§M d/�Âa½M �¤» Á ½Y{�³  ]4[ÉZÅ Ä¿Y{ ,  ¹Y{Z]  ÊÀÌ»� ]5[  ,  Ä¿Y|ÅZ/�]6[  Á  Ä¿Y{ /�Ì\  ]7[   Á£ÌÃ�   ��Y�³

|¿Y Ã|//�  .  �Â//�y ¾ËY �{ �]ZÀ» �f//�Ì] Ê//���]Ä¯ {Y{ ½Z//�¿   �ÅÁ�a�{ É{Á|v» ÉZÅ ÄÀÌ»� �YÂy  
�^//� Ã�Ë� Ê°Ì¿Z/°»  ½Y�ËY Ê»Â] {�Y{ {ÂmÁ �Y Êy�] Ä//�ËZ/¬» Á Ê//���] Ä/] �//�Z/u ªÌ¬ve �{ ¾ËY�]Z/À] .

Ê» ÄfyY{�a ½Y�ËY �{ µÁY|f» �^� Ã�Ë� `ÌeÂ¯Y Ä� Ê°Ì¿Z°» Á Ê°Ë�§ cZÌ�Â�y .{Â�  
  

ZÆ�Á� Á {YÂ»  
  �{ªÌ¬ve ¾ËY Ä¯  ¹Zn¿Y �Y�Ì/� ÃZ´/�¿Y{ ºf/�Ì/�ÂÌ] Ê/�|ÀÆ» �z] �{  ,d§�³ÉZÅ Ä¿Y{ �^/� Ã�Ë�  �Y

½Zf/��Æ/�|Àm�Ì] ÉZÅ /�Y�y ½Zf/�YÊ]ÂÀm ½ZºeZy ,   {�Ë ½Zf/�Y  ½Zf/�Á�/� Á  ��Z§ ½Zf/�Y ÄÌÆe   .|/�Ä¿Â¼¿  ZÅ
  |/¿|//� É�Z/mÂ] Êf//�{ �Â� Ä/] Êm�Z/y {YÂ» ½{�¯ Y|/m ÉY�]�Z/� Z/eÉ Á {�³ �Y Y� {YÂ» Á �Z/̂£/Ë|   |/À¿Z/»

�´À/� Ë,Ã� ,­Z/�Zy  Ä¿Y{ZÅÉ  Ä¿Y{ Á Äf/�°/�ZÅÉ  ��Z¿  |¿Â/�.  Ä¿Y{ �b/� ÉZÅ Äf/�] �{ ZÅ15   �{ Ê»�³
 ÉZ»{ �{ µZrzË1±  4 Êf¿Z/� Äm�{  .|¿|/� É�Y|Æ´¿ {Y�³d]Â��  ÄÌ·ÁYÄ¿Y{ É ½{�¯ ®/�y ªË�� �Y ZÅ

 {Á|u15  �{ Ä¿Â¼¿ ¹�³ 105 Êf¿Z/� Äm�{  {Y�³  c|» Ä] Á24  ½ÁM �{ d�Z/�Ã�Y|¿Y ,|/� É�Ì³  �Z¯ ¾ËY
 {Y|�Y ¾Ì´¿ZÌ» Á ¹Zn¿Y �Y�°e Ä/� �{ Ä¿Y{ d]Â�� .|/� ��Y�³  ÉY�] ZÅÓÂ/�v»c    ��¿ {�Â»12    ÉZÀ^» �] %

®///�y  |/»M d///�{ Ä/]  Ä/¿Y{ Ä/Ì·ÁY d/]Â�� ¾ÌÌ e �Y �a Á  Z/Å  Êy�]  Ê°Ë�Ì§ �YÂy  Ê°Ì¿Z/°» Á  Z/Æ¿M
Ã�Y|¿Y|� É�Ì³ ]8[ .  
Ã�Y|¿YÉ�Ì³ Ê�|ÀÅ �YÂy  

Ã�Y|¿Y ÉY�] {Y| e {Z ]Y É�Ì³30  Ä¿Y{ {|�  É�^/� Ã�Ë�  [Zzf¿Y Ê§{Z/�e �Â� Ä] Ã|/�   �Y Ã{Z¨f/�Y Z] Á
  Z/] µZ/fÌnË{ �Ì·Â¯ ®/Ë  d/«{  01/0  Ê¸Ì»  |/ ] Ä///� ,�f»  µÂ�)L(��� ,  )W(    Á) d/»Z/z//�T  (Ä/¿Y{ Z/Å
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Ã�Y|¿Y|/� É�Ì³.    �b/���« Ê/�|ÀÅ ¾Ì´¿ZÌ» )gD( ,) Ê]Z/�u ¾Ì´¿ZÌ» ��«aD  (  Á dËÁ�¯)ϕ(   �Y Ã{Z¨f/�Y Z]
 �]YÁ�)1) Ze (3( |� Ä^�Zv»|¿ ]8[:  

)1(  ( )1/3

gD LWT=  

)2(  ( )
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L W T
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Ä¿Y{ �Y�Å ½�Á  
  Ä¿Â¼¿ �Å �Y ,Ä¿Y{ �Y�Å ½�Á É�Ì³ Ã�Y|¿Y ÉY�]50  [Zzf¿Y ÉZÅ Ä¿Y{ .|� [Zzf¿Y Ê§{Z/�e �Â� Ä] {|�

  d«{ Z] ÊËÁ�Y�e Z] Ã|/�001/0  ) ¹�³A&D, GF600  {|� �{ ½M ¶/�Zu Á ½�Á (20   ¾Ì´¿ZÌ» �Y Á |/� [�/�
 .|� ��Y�³ Ä¿Y{�Y�Å ½�Á ,�Y�°e Ä�  

�Y~³�Z]É eZf�Y Ä^�Ì®  
�Y Z/n¿MÄ/°ÌË  /»�M�ËZ /³�Z]É�Y~  //�Ä^ Y//�®/ÌeZf  ¼ »0ÓÂ  �´¿Z/Ì]  Ê³�ËÁ/ÅÉZ »/¬Êf»ÁZ  y Á�YÂ  °»Ê°Ì¿Z 

¿Â¼¿Ä   {�Â» Y �ËZ»�M//�,d  �Ô�Y Y~·ÊeZ ¯Ä ÀvÀ» �YÊ ¿ÌÁ�-  ÊËZn]Zm  Y//�kY�zf Ê»  ÉY�] ZÆÀe Ä¿ ,{{�³
��]//�Ê y�YÂ  °»Ê°Ì¿Z ¨»  |ÌY//�,d  Ê» Ä°¸]ÄÀÌÆ] Á ÊuY�� �{ ½YÂe//�É�Z ÉZÆÀÌ//�Z» É�ÁY�§  �Y « ¶Ì^

¾Ì/�Z»ZÅ ËÀËM�§ �{ Ä¯ Ê|   Ã�Ë� ½{�¯ [ZÌ/�M Á d/�Y{�] ,d/�Z¯  �^/�Ê» �Z°]  ,|¿Á� {�Â»Ã{Z¨f/�Y  « �Y�
Y ¾ËY �] {�Ì³//��Z  Å ¥|�Y Y �ËZ»�M ¾ËY//�kY�zf  Á�Ì¿ ÊÀvÀ»-  ÊËZn]Zm    �^//� Ã�Ë� Ä¿Y{Ê»//�Z]|    Ä] Ze

M ®¼¯½ f]YÂ½ ]Ä ��]�Ê ³�ËÁÊÉZÅ Y�¹Z°vf  É�Z�§Ã�Ë� �^� dyY{�a ]9[ .  
Y�]É   eÌÌ¾ ¿Z°» �YÂyÌ°Ê, ZÆ¿Â»�MÉ  �Z/�§É  �Y Ã{Z¨f/�Y Z] �/�¯ �ËZ»�M ÃZ´f/�{-    µ|» �Z/�§ STM-

20dyZ/�    d¯�/�uY��Ê /�|ÀÆ»Ê �Æn» ÃZ´f/�{ ¾ËY .|/� ¹Zn¿Y ¹ZfÀ/� Ä]  lÀ/��Z] BONGSHIN    µ|»
DBBP-20   Á §��Ìd  kgf  20   ®Ë Ámd¨  ÓZ] ®§  )­�vf»  ( ËZa ®§Ì¾(d]Zi)   ¶°� Z] ª]Z�»)1(   Y�] .{Â]É  

Y�mYÉ  �Z�§ ½Â»�MÉ, Ä¿Y{ZÅÉ  Ã�Ë�Ä] ¹Y|¯�Å ,  c�Â�  ¬§YÊ  �Y~³�Z] �ËY�� Z] Á Ä¿Y{ ��� dÆm �{É  
½Z�°Ë  ¾Ì] Á{ ®§ �Y�« d§�³.  
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 ¶°�1-  ÃZ´f�{��¯ �ËZ»�M-  µ|» �Z�§ STM-20 Ä¿Y{ É�Ì³�Y�« ÃÂv¿ Á  �^� Ã�Ë�   ®§ Á{ ¾Ì] �{  

  
/�d��   d]Zi³�Z]É�Y~    ½Â»�M ¾ËY �{10  .|/� Äf§�³ ��¿ �{ Ä¬Ì«{ �] �f¼Ì¸Ì»  �Á�/� �Âf/�{ �b/�

¹�¿ �/�Âe ½Â»�M.|/� �{Z/� ÃZ´f/�{ Ä] ¶/�f» Ä¿ZËY� ªË�� �Y Á �^e�» �Y�§Y  Àr¼ÅÌ¾ À/� Z]Ì½|   Y|/�É  
�ÅZ¯ Ã|ÅZ/�» ZË Ä¿Y{ ¾f/�°/� ¿ÌÁ�É  /�³Ì´fzÊ  ¿ �Y{Â¼¿ �{ÌÁ�-  ÊËZn]Zm, �Âf/�{  ¦«Âe   �/�Âe �ËZ»�M

  .|/� Ã{Y{ ÃZ´f/�{ Ä] Ä¿ZËY��Y{Â¼¿ ¾ËY ½Z»�¼Å  Y�mY Z]É  » º/�� �Y�§Y ¹�¿ �/�Âe �ËZ»�MÊ  |/�.  �Y �a
¹Zn¿Y �Å ¿ �Y{Â¼¿ �ËZ»�MÌÁ�-  ÊËZn]Zm  ZÅ Ã{Y{ ÁÉ ��ZÀf»  {�YÁ �{ .|¿|/� ¶/�¯Y �Y�§Y ¹�¿ Ä�¬¿YÉ   Ä¯

/�³Ì´fzÊ  » {ZnËY ½M �{Ê¿ ,|/�ÌÁ�É  /�³Ìz´fÊ Á ÊËZn]Zm  /�³ Ä�¬¿ �{Ì´fzÊ ¬f/�»Ì0Z¼  �Y Ã{Z¨f/�Y Z]
�Y{Â¼¿  ¿ÌÁ�- ÊËZn]Zm  eÌÌ¾  |¿|//�.  Á�Ì¿ ÊÀvÀ»-   Ä¿Â¼¿ ®Ë ÉY�] ÊËZn]Zm�^//� Ã�Ë�  �Y��Z§ `ÌeÂ¯Y 

  ¶°/� �{)2(  Ê» �ÅZ¯ Á�Ì¿ ½M �{ Ä¯ �Z/�§ �ËZ»�M ¾Ìu ÊÀvÀ» Ä�¬¿ ¾Ì·ÁY .d/�Y Ã|/� Ã{Y{ ½Z/�¿ |]ZË
Ê» ½Z/�¿ �ËY�§Y ÊËZn]Zm Ä¯ Ê·Zu�{Ê» É�Z/�§ Ê°Ë�Â·ÂÌ] ºÌ¸/�e Ä�¬¿ ,|Å{  Ã|ÅZ/�» Ä¯ Ä¿Â´¿Z¼Å .|/�Z]

Ê»,ºÌ¸�e Ä�¬¿ �Y | ] {Â�  dve Ä¿Â¼¿ Ê´fzÌ�³ ¶Ì·{ Ä] ÊÀvÀ»�Z�§Ê» Y|Ìa Ê·Á�¿ d·Zu ,|À¯ ]9 ,10[.  
 

  
 ¶°�2-  ÉY�] ÊËZn]Zm Á�Ì¿ ÊÀvÀ»  Ã�Ë� Ä¿Y{ �Z�§ ½Â»�M  
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��¿YÉ  /�³Ì´fzÊ  ÀvÀ» �Ë� duZ/�» Ä^/�Zv» Z] Ä¿Y{ Ê¿ÌÁ�-¤eÌÌ�  �Y~³�Z] �Á�/� Ä�¬¿ �Y ¶°/�É   Ä�¬¿ Ze
//�³Ì´fz  Ê|//� Ä^//�Zv» Ä¿Y{  ]11[   t�//�ÊÀvÀ» �Ë�  ¶°//� �{1» ,Ì½Y�  ��¿YÉ //�³Ìfz´Ê  �{ Ä¿Y{  Ä�¬¿  
 �³Ì´fzÊ   e Y�ÌÌ¾ »Ê.|À¯  µÁ|»Ê´»�¬q  Ä¿Y{Ã�Ë�  Z] �Y Ã{Z¨f�Y Ä�]Y� )4( d�|] |»M ]12[:   

)4(   
n

ET
V

=  

) Ä/�]Y� �{4  (nT   Ê´»�¬q  Ä/¿Y{  ) Ã�Ë�3mm/Jm  ,(EÄ/¿Y{ Ê´fzÌ//�³ É��¿Y , )Jm(  ,V) Ä/¿Y{ ºnu ,3mm (
Ê» Ä] ÄmÂe Z] .|�Z]Ä�|ÀÅ ) Ä�]Y� �Y ½M ºnu ,Ã�Ë� Ä¿Y{5|»M d�|] (]13[:  

)5(  4
3

V abc=  

) Ä�]Y� �{5 (a ,b  Ác Ä] \Ìe�e ,µÂ� ��� Á Ã�Ë� Ä¿Y{ d»Zz� )mm (Ê».|À�Z]  
  

Zf¿ Ë l  hv] Á
  µÁ|m �{1  �^/� Ã�Ë� Ä¿Y{ Ê°Ë�Ì§ �YÂy Êy�]  `ÌeÂ¯Y Ä/�d]Â�� �{12   ®/�y ÉZÀ^» �] |/��{

  .d/�Y Ã|/� Ã{�ÁM ��Z§ `ÌeÂ¯Y �^/� Ã�Ë� Ä] ª¸ f» Ä¿Y{ �Y�Å ½�Á Á dËÁ�¯ ,Ä¿Y{ Ê°Ë�Ì§ {Z ]Y ¾Ë�f/�Ì]
Ê» .|�Z]  

µÁ|m1-   d]Â�� �{ �^� Ã�Ë� �~] Ê°Ë�Ì§ �YÂy Êy�]12  ®�y ÉZÀ^» �] |��{  
³�ËÁÊ   ��Z§   ÉÂÀm ½Z�Y�y   {�Ë  

) µÂ�L) (mm (  38/0± 23/5  41/0± 07/5  48/0± 93/4  
) ���W) (mm (  14/0± 71/1  17/0± 45/1  13/0± 06/1  

) d»Zz�T) (mm (  21/0± 32/1  15/0± 13/1  12/0± 89/0  
��« ¾Ì´¿ZÌ» Ê�|ÀÅ )gD) (mm (  12/0± 28/2  12/0± 02/2  12/0± 67/1  
��« ¾Ì´¿ZÌ»  Ê]Z�u )aD) (mm (  16/0± 75/2  16/0± 55/2  16/0± 29/2  

 Ä¿Y{ �Y�Å ½�Á)1000W) (gr (  21/0± 35/3  13/0± 04/3  16/0± 94/2  
 ) dËÁ�¯ϕ) (- (  04/3± 53/43  74/2± 94/39  14/2± 86/33  

 
 �{µÁ|m2-  ¿Ì,Á�  ,ÊËZn]Zm  ��¿YÉ   �³Ì´fzÊ q Á¬´»�Ê eÂ¯Y Ä�Ì ̀ � Ä¿Y{ ËÃ�  �{ �^�d]Â�� )d.b. (

12%  ÄWY�Y    .d/�Y Ã|/�) {�Ë `ÌeÂ¯Y Ä] �Â]�» Ê´fzÌ/�³ É��¿Y Á Á�Ì¿ ¾Ë�f¼¯N 93/13  Á mJ06/31 Á (
) ��Z/§ `/ÌeÂ¯Y Ä/] �Â]�» ½M ¾Ë�f//�Ì]N 42/35  Á mJ41/97Ê» (  .|//�Z/]  ��Z/§ `/ÌeÂ¯Y Ã�Ë� Ä/¿Y{ {Z/ ]Y

`ÌeÂ¯Y �Y �f³��]Ê» �´Ë{ ÉZÅ  ºnu �ËY�§Y \^/� Ä¯ |/�Z]Ä¿Y{  ½�Á �´Ë{ ¥�� �Y d/�Y Ã|/� ½M ÉZÅ
Ê» �f³��] `ÌeÂ¯Y ¾ËY Ä¿Y{ �Y�Åd/�Y Ã|/� ½M �f/�Ì] É�Z/�§ ¹Z°vf/�Y \^/� {Ây Ä¯ |/�Z]    Z] ÄnÌf¿ ¾ËY

 {�Y{ Ê¿YÂz¼Å ¾Ì¬¬v» �ËZ� lËZf¿]2 ,14[ .  
 

µÁ|m2-  �YÂy Êy�]`ÌeÂ¯Y Ä� Ê°Ì¿Z°»  ¿Y{ Ä d]Â�� �{ �^� Ã�Ë� )d.b.( 12%  
Ê³�ËÁ   ��Z§   ÉÂÀm ½Z�Y�y   {�Ë  

Ê´fzÌ�³ ÉÁ�Ì¿  )F) (N (  48/3± 42/35  34/0± 32/21  79/1± 93/13  
) ÊËZn]ZmL) (mm (  24/1± 75/2  04/1± 56/2  09/1± 23/2  
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 É��¿YÊ´fzÌ�³ )E) (mJ (  23/7± 41/97  17/5± 58/54  59/1± 06/31  

q¬Ê´»� )T) (3mJ/mm (  31/0± 97/1  21/0± 57/1  17/0± 59/1  

  
ÄnÌf¿É�Ì³  

¬ve ¾ËY �Y ¶//�Z/u lËZ/f¿ Ä/] Ä/mÂe Z/]Ìª »Ê  f¿ ½YÂeÌÄ/n  Z/] d/§�³ �ËY�§Y  ºnu  ¿Z/°» �YÂy ,Ä/¿Y{Ì°Ê 
 Ä¿Y{ Ä ·Z�» {�Â»�^/� Ã�Ë� �ËY�§Y »ÊÀr¼Å ,|]ZËÌ¾  ,Ä¿Y{ Ã�Y|¿Y �ËY�§Y Z]�Y|¬»  »Ì´¿ZÌ¾ ¤eÌÌ�  �{ ¶°/�

 �³ Ä�¬¿Ì´fzÊ �ËY�§Y  »Ê.|]ZË 
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Abstract 

In this study, some physical and mechanical properties of different cumin seed ecotypes common in Fars, Yazd, and South 
Khorasan were measured and compared. Physical properties included length, width, thickness, mean geometric and 
arithmetic diameter, the mass of thousand grains and sphericity, and mechanical properties included displacement at 
rupture point, toughness, rupture force, and rupture energy. The results showed that the ecotypes of Fars, South Khorasan 
and Yazd had the highest physical dimensions respectively (length, width, thickness, mean geometric, and arithmetic 
diameter). The highest sphericity coefficient was related to Fars’s ecotype (0.43) and then the ecotype of South Khorasan 
and Yazd had 0.39 and 0.34 of sphericity, respectively. The lowest force and rupture energy were related to Yazd ecotype 
(13.93 N and 31.06 mJ) and the highest was related to Fars’s ecotype (35.42 N and 97.41 mJ). The results also revealed 
that with increasing grain dimensions, the studied mechanical properties of cumin seeds increased. 
Key words: Energy, Mechanical properties, Toughness, Rupture force, Cumin seed. 
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