
0X@`��V 0F��9 8aV �Z:{~o ZH ��� ��FQ �FUuc \�Q Z@NFK|@xL^} _HFK

��F<  Ff�X@~T1* �>}�Z< |?Z92 �>Lt�Z` -F�@93

1- �F?�FL]�_�/73^]�} 0��/Fa9 >]X��} / >�t �Fx@xUK �:93LAD@K3:AA.5A?
2-Z=a�/730��/Fa9 >]X��} / >�t �Fx@xUK �^]�}

3- _�/73 >HZ} / >�t �Fx@xUK �^]�}0��/Fa9 >]X��}

 �:*$ 

 ��{?F3 >HFLtA�9 8aV  .F=L]� 8?  JVF]  �� \3 �zFx} �?� ��_HFK|@xL^}� ��F'Q �FUuc Z@NFK     ;'�� F'H .�F'] >'��� )�/

 JtZ~� 0F� >H� �X�Z@K ;�] �s9 _`�3 -/XH�>:a} ;�� FH >H�5 �Uuc �>:a}    � ��'� -F'?ZQ >'p@Ii5/0 /?
3
/?;@1

�Z:{~oZHX` v@xUK �9 8aV �� F}Z< �FR?� / 02Z�� �YQ -�[@} Zm� �� -F}X��� Zm� �� .F=L]� .  �@'�6~�    �Y'Q -�['@} Z@NF'K

 ���dU}�� ,�X9 Z� -�Z9 8aV �� X@`��V����z����/h]�K �{� ��FQ �FUuc/ 0F� >H� .X` Z9� �'9 8aV ��  >']�ZH

X`. �/XT FK >HFLt� �9 8aV �ZH�F9 �9 ��� -Fa� .X}� J]XH P?FL�35P30      �'H JI'^� �� +�'dU} -X'` 8'aV -F}� Xc��

X�� >} _�F9 h@U} h?�Z` . �/XT FK X���K >} [@�?[{t / >H�5 G]F�} ��FQ �FUuc �ZH�F910    �'9 8'aV -F}X'��� ZH Xc��

X�9 �tFf� >HFLt�. �@�6~�� �9 8aV �� �t �ZH�F9 .�U� >HFLt ��'dU} -�Z9 8aV ,F=�� �H  �/F'uL} s'{LW} �  X'`FH >'} .

 0��� >H� �� .F=L]� �Z:{~o �?ZL�H�{� / �z���� 0F� �<ZH -�Z9 8aV ,F=��?
3
/?;@5/0�FLt� )FuK� .  +�'dU} J@u@9 Zm� ��

 0/� �� Z@NFK �?ZLa@H ���/ ��5 ��FQ �FUuc �ZH�F9 �.X` 8aV(Zd} J@UQ��X�L`�� -�}�� ���} ���dU} .Z@NFK �?� F'�

  X'@u} .X` 8aV ���dU} >H/Z:@} �FH _�F9 �� X���K >} >z�Iw yHFw XT FK G]F�} �?��K FH >HFLt� �9 8aV �ZH�F9 ���} ��

X`FH .     8'aV �� �'9 J']� Z'L�H �{� �<ZH yO} X@`��V ��� |@xL^} _HFK �H  F^T ���dU} -�Z9 8aV ,F=�� �� �@�6~�

��9��Z< ,FR�� 0ZH |?[�� ,/[z ���c �� / .X` .�FuL]F~@xL^} Z@q 0F .

�:*N# �,V ����: �z���� � �{� ���FQ �FUuc � >HFLt� �9 8aV

UP:LP:

 Z<� / .��H J@~�� [DFT �F@^H -�Z9 8aV �]/Z3 +�i ����� G]F�} �?��K .�Z~� �H F}Z< kuT / �YR?X@`��V 0F��9 8aV ��

 X���V 8aV >H�{j} ���dH +�dU} / �Lt� �FH �F@^H X�?�Zt J@xt�} \�F` ��Z< �@}FK )�t ����} �9 8aV �� >K�X@�~K FH

X`.>~@{w� G]F�} h?�Z` y@zXH -�Z?� ��a9 �� _@H JtF?�� -F:}� G@KZK �H��� hx� G{q� ��1000/800 +�dt �� �FLt� JoF]

 X?F~� >~~��Zt F} 0�ZH �Z?��XV J~p� �?� �� 0���ZH .Z�H -F:}� -� 0F�Z�` �� 0�F@^H 0�ZH [@DF3/ -FL^HFK ) �>jx] �FT

1380.( +Fpt Z@q �L]�F@?�FIQ� JtZ~� F? +Fpt �L]� /� �H 0X@`��V 0F��9 8aVX��` >} 0X�H |@^xK >p@Ii JtZ~� F? . ��
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 8aV �� / ��` >} .�FuL]� �9 8aV �� ��� -F?ZQ �FR?F?�ZH ��� .X�:} F@�t 8? �� ��� -F?ZQ 0�ZH 1F}�~o +Fpt 0F��9 8aV

��` >} �FR?� �9 8aV yV�� �� ,Z< / �Z] 0��� >zF=5 (�LV� �� .F=L]� yV�� 0��� -F?ZQ �+FptZ@q 0F��9 .aV /� Z� 8

 �5�F4:? ./Z< �] �I�9)|@xL^}( >aW3�)|@xL^} Z@q (X��` >} 0X�H |@^xK >I@9ZK /. n~Q �F9 �muU} 8? � �5�F4:? &�� ��

���� .X�o ZH �� +�dU} 0��X�=� / 0X@`��V 02Z�� -�Z9 . .X��9 n~Q �� / .��H �F} �9 8aV 0F� .���?� >aW3 &���� ��

 |@xL^} ��jH X@`��V 02Z�� / J]� �[R}XHFK >~� +�dU} �H . X@`��V��� |� / ���� ��Q/ �[R} .X��9 n~Q |� >I@9ZK &�� ��

 XHFK >} +�dU} �H 1F~@xL^}(E=75:G=IG & NADFA@, 1999). �FUuc FH 0X@`��V .X��9 n~Q &�� �] 0Z=?� v@xUK ��

 ��FQ : �FUuc �9 X` 0Z@< �R@L� / JtZ< ��Zw �pzFj} ���} ��XQ�} / ��� .Z3� JWK �Z:{~o 0���� ��XQ�} / ��� .Z4H�FQ

X`FH >} JWK &�� �H JI^� 0ZLI]F�} . �FUuc �� ,�X9 Z� 0�ZH �9 8aV ��@�H �Z:{~o 0�ZH >H� �?ZLI]F�} v@xUK �?� ��

X?�Z< �D��� ��FQ(K3D;? 3@6 H3I>367D, 2003). JtF?�� 0�ZH 0X@`��V JWK .X��9 �YQ 8? 0Z@<��Zw �?/�� �?ZL�H

Z�� �?ZLa@HX`FH >} �xj�} Z� �� >?F@t�ZrQ #Zo �/XT �X@`��V >apaK 02 . �YQ -F}X��� -�ZH �FH 0�ZH �9 J]� Z9YH ,��

 .X��9 �YQ �?/�� G@KZK �H J]� ZL�H -FL^}� / -FL^HFK ��10 FK15X`FH �xj�~@?F@t�ZrQ #Zo �� ZLa@H / ZL~9 �Q��) / ����

 �-��F:~�1366 .( ZL�H 0��X�=� / �YQ 0�ZH��` .�FuL]� ZL^H s9 �� ;�� .Z@K 0F�a`�3 �� J]� ZL�H 0X@`��V 02Z�� . ��

8aV s9 0�ZH >=�] 0F�a`�3 X?ZI@� 0X@`��V 0F��9 8aV��` >} �F��a@3 0X@`��V 0F��9(C:3=D3H7DFK �� ��.,

2003).` ,FR�� s{LW} -�Z9 8aV 0�ZH 0X@`��V s{LW} 0F��9 8aV �ZH�F9 ���} �� >u{LW} �Fx@xUK �@H �� �9 J]� .X

�K >} F���.[I] F@H�z / [}Zw yu{t ��?Z@` yu{t ���=�� -�Z9 8aV �H -�(+;D;E �� ��., 1999) !ZK �~@z �<ZH �(A;F

MA:3?76 �� ��.,2005) [}Zw yu{t �(HAEE3;@ 3@6 B3>3, 2007) �L^3 �(G:3L3@83D; �� ��., 2003)��~� .�F`�. �� (X�

 >HF?��Fx@xUK �?� 0�ZQ� ��L:{9 �9 X`FH >} 0��/Fa9 ���dU} -�Z9 8aV 0�ZI�X` �LVF] +Fpt >I@9ZK �9 8aV 8?

���� ��Zw �9 8aV ��V yV�� �� 0X@`��V. ZO9� 0X@`��V 0F��9 8aV ���} �� .X` ,FR�� �Fx@xUK vH��] >]�ZH FH

 / X��Z9 >} .�FuL]� X@`��V ��� �� |@xL^} Z@q ���dH F? .�FuL]� ���} 0F��F=L]� �� ��L:{9 ��Q/ -/XH / |@xL^} ���dH F?

X���~� >} +�dU} -�Z9 8aV �H ,�Xw� �L^H h@U} 8? . X`FH >} �9 8aV �� |L^@] /� �ZH�F9 �� >x@u{K .X` ,FR�� v@xUK

��` .�FuL]� �9 8aV >{V�� ��L:{9 �� .X` .Z@V� / |@xL^} ���dH >?F}Z< / >aHFK 02Z�� �F�9 .L]� �Z:{~o >HF?��� 0�ZH .F=

 0��/Fa9 ���dU} -�Z9 8aV ��/��z����  +�dU} /X` 8aV -� �� �{�.

,WA�� �  ��XP

 |@xL^} 0X@`��V �9 8aV .F=L]� 8? v@xUK �?� ��(HG; �� ��., 2008)�/XT |RT FH >�F=a?F}��  F@x}��?
35 /0

 X` �LVF])y:` -1 .( ��9Y} .F=L]� �{@]/ �H/��z���� +�dU}/ �?� 8K ���dH �{� 8aVX`. 0�ZH yxL^} 0F�Z@rL}

 ��X���H ��FIo ZfFT v@xUK �� .X` Z9� ���dU} �� ,�X9 Z� -�Z9 8aV X�?�Zt >]�ZH :
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1- Sj] �F�5 �� X@`��V ��� ��FQ �Uuc ��Z@@rK2��FQ �Uuc -/XH)0� ��FW{< .X?X3( �FItFc >��� �Uuc �ZH�F9 �

� �FH >H�5 )�/ �ZH�F9�>:a} ;��.Z@K ;�] �ZH�F9 / >:a} ;�1

2->Q/ZV 0��� >H� ��Z@@rK2>p@Ii JtZ~� )�t �ZH�F9 -/XH ( �5/0 /1)?3/?;@(1

 �FIj@U} �� Z9� ���dU} �� ,�X9 Z� -F}� |� -�Z9 8aV �� v@xUK �?� �� X�F` �F~@K -���pHX` .�FuL]� �^?Fx} 0�ZH.

 ��;# "B8 :T)�;J �,WD8,A

1. >zFL@R?� P�] F}� �� .�FuL]� FH _?F}�� �X} +�i �� �9 8aV �� .X` ��FV / ���/ 0��� 0F}� ��Z@@rK(A> <G3?;>K ��

��. 2007; ,EG4 �� ��.,2006).

2. >zFL@R?� P�] JH�i� �� .�FuL]� FH _?F}�� �X} +�i �� �9 8aV �� .X` ��FV / ���/ 0��� >I^� JH�i� ��Z@@rK

(MGDE3>;? �� ��. , 2002).

3._?F}�� �X} +�i �Xj@U} JH�i� / F}� ��Z@@rK(KAKG@5G,2006; MGDE3>;? �� ��. , 2002 )

 y:`1-v@xUK �� .�FuL]� ���} >HFLt� �9 8aV 8@KF~`

y:` �?� �� :IL : � ��� �/�/ �6?��AP : �X@`�V ��� ��FQ �Uuc*H : � 0Z@< ���~� 0F�XI]G> : �-�<�� �F< �FH .��XQ/� �a@`+C :

 � F}� 0Z@< .��X�� ��^�]AB : �|@m�K �muU}-F : Z@@rL} �/� FH ��� �@{WK �t

4. �jH�� �� .�FuL]� FH -�}�� ���} ���dU} ,�X9 0�ZH _?F}�� h?�Z` �� .X` Z@WIK �� ��Xx})1 (��Z< >} �I]FU}(A>

<G3?;>K �� ��., 2007; 03>6KL 3@6 EDF=K@, 2001)

)1()2100/()1( ����� ���
� ���

H�� �?� ��j�MI = .X` Z@WIK �� ,ZQ(=9).; = �@z/� -�/(=9)/; = �@z/� JH�i�(% I.4)/8 = >?F�� JH�i�(% I.4)
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5. ���} ���dU~?F��F~@K �� ,�X9 Z� 0�ZH [@� -X` 8aV ;��� ��Z@@rK / -F}� XT�/ �� +�dU} JH�i� ��Z@@rK >]�ZH

 yc��t �Xa?F}��1200� �x@w� . FH / Xa��FuL]� >��/ !/� �� +�dU} -X` 8aV �X}�� JH�i� ��Z@@rK �@@pK 0�ZH

T�/ �� JH�i� ��Z@@rK X�/� +�dU} >?F�� -�/ �� .�FuL]� X}� J]XH �{TZ} Z� 0�ZH -F}� X(,EG4 �� ��., 2006).

6.-X` 8aV ;���_?F}�� ���} ���dU~?F��F~@K �� ,�X9 Z� . �jH�� �� .�FuL]� FH X�?�Zt y9 0�ZH bVF` �?�)2 ( J]XH

X}�M3LL3, 1984; F3>367 3@6 A44A, 2007) (C3@AH3E 3@6 M7D536A, 1996) .

)2(

 �jH�� �?� �� :D) = -X` 8aV ;���(K9 H2O/K9 DM.:).2 =�{TZ} Z� �� _?F}�� ���~� -�/(K9).1 = ���~� -�/

>{Iw �{TZ} �� _?F}��(K9).3 =F�L�� �� _?F}�� ���~� 8aV 1�}F9 -�/(K9)F =Zm� ���} �{TZ} FK .X` 0Z4] -F}� �X}(:)

7..F=L]� -F}X����jH�� �{@]/ �I�9 v@xUK �� .�FuL]� ���} ��FQ �FUuc / ��� 0F� >HX?�ZH �9 8aV )3 ( J]XH

X}�(K:3FF34, 1996; A> <G3?;>K �� ��., 2007) .

)3(

�jH�� �?� ��:

�� = ��� >}ZQ >H�(=9/E) �
	� = ��� .7?/ 0F}Z<(=J/=9NC) �

�� = 0F}� >Q/ZV

 �9 8aV ��(NC) �
�� = �9 8aV �H 0�/�/ 0F}�(NC) �

�� = ��L:{9 JTF^}(?
2
) �

�� = �xj�} �� X@`��V >aHFK �F`

(./ ?
2
) ��
 = �t >:?ZL:z� -��K(.)

8. �9 8aV .F=L]� �� .�FuL]�FH Zm� ���} ���dU} -�Z9 8aVX�?�Zu�F}X����jH�� �{@]/ �H �9 )4 ( J]XH

X}�(MGDE3>;? �� ��. , 2002; A> <G3?;>K �� ��. 2006; MGDE3>;? �� ��. , 2002) .

)4(

�jH�� �?� ��:

�� = .X` Z@WIK JH�i� ,ZQ(=9) ���� = Z@WIK -F�� 0F}Z<(=J/=9) �
�� = ��L:{9 JTF^}(?2) �

�� = >aHFK �F`

 �xj�} �� X@`��V(./ ?2) ��
 = �t >:?ZL:z� -��K(.) �� = -F}�(E)

 �:A "B8 �YXD7P �� �:A (>�;- (K*# �,WD8,A

-�Z9 8aV X�?�Zt �H $�HZ} ����} ZH ./�o ��{� / �z���� (Zd} J@UQ�� / >H/Z:@} �FH >HF?��� ���dU} .X` 8aV [@�

X` ,FR�� �9 J]� Z9YH ,��.�FuL]� FHZK �?F3ZH _?F}�� ���} ���dU} >?F�� JH�i� / �@z/� JH�i� -�[@} �@@pK�/� !/� �� �

�





��

�

�
�

3

21
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X` ,FR�����X�FL]� 0F�`/�(AOAC 1990) . �@�K �FH "�{V �Q�� FH �9Z} ��FV�F9 �� .�FuL]� ���} >?F@~@` ���~�@�6~�

X�X`. FH >H/Z:@} �FH >HF?���.�F~` >{} ���X�FL]� !/� FH vHFj} F�~^@�F<��/Z:@} >{9 !�F~`5272X` ,FR��). ���X�FL]� �^]C}

?� >Lp�c �Fx@xUK / �-�Z1386( .X�F` ���~� �H JI^� .X` 8aV s{LW} 0F��F~@K (Zd} J@UQ��) h?�Z` �� .X` 8aV

h@U}(HFX` .X@R�] -F<X��9 (Zd} �@H �� �Z< .X��9 (Zd} !/� �� .�FuL]�) �>w��� / .��� >fFw1377.(

27- � 4),1S :

E*7P � R# "B8 �,P� ��;**I0 :S�� U?),LP

 �� .X}� J]XH 0F� .��� .��H F}� _?�[t�/ F}Z< �YQ �� .F=L]� ��@�H Z@NFK �@I} �h@U} / >HFLt� �9 8aV �� F}� ��Z@@rK X�/�

J`�� ��Zw h@U} �H JI^� 0ZK�FH Sj] �� �9 8aV yV�� �� F}� ��Z@@rK �/� +�i �� .���~� / . �{K �� �� >`F� _?�[t� �?�

 �H .X` ���/ >?F}Z< 02Z�� / 0X@`��V �FapaK -�FLt���H �9 8aV . �� >Q/ZV 0��� >H� +ZL�9/ ��FQ �Uuc -�/[t�

��` >} �LV��Z3 -� �H y@duK �H �}��� �� �9 J`�� >�Q�K yHFw Z@NFK h@U} / �9 8aV 0F}� ��Z@@rK Sj] (�LV� _?�[t� .

F}� ��Z@@rK X�/� ���~� 0�ZH0X@`��V �9 8aV 0 y:`�� >�FL^HFK �/� 8? +�i ��2J]� .X` �D���.�F~� y:` �� �9 ���=6

 �/� h]�/� �� F��� �@H (�LV� / ���� ��Zw >Q/ZV 0��� 0F}� �� 0ZK�FH .�/XU} �� ��FQ �Uuc Sj] 0F}� ��` >} �mT�}

��Z< >} ZLa@H.

y:`2- >p@Ii JtZ~� / 0[{t ��FQ �Uuc FH >HFLt� �9 8aV �� >�FL^HFK �/� 8? +�i �� F}� ��Z@@rK)!�}FV �t(

 U?),LPR# "B8 �;$NQH �:TJ �;$NQH � ��,5 �,7KC ;*3,0

 >z��L} 0F��/� �� .F=L]� ��FQ �FUuc / J`�� ��Zw X@`�V |@xL^} _HFK #Zp} �� >zFV ���c �H .F=L]� �9 >LzFT ��

�X` >} e?�pK�9 8aV �Z:{~o �X�t �Z:{~o / ��FQ �FUuc Z@NFKX` >]�ZH . ��Q�} nHF�} FH vHFj} ��m�} �?� 0�ZH

L} -FL^HFK 0F��F} 0�ZH X@`��V ����/� _HFK h]�I/?2579 X` �LtZ< Zm� ��) �>jx] �FT1380.( X�� �� .�FuL]� FH �@�6~�

 ��� .7?/ 0F}Z< ��Xx} *�H(CB)=J/=9NC012/1 ��� >zF=5 /(O) 0F}� ��NC20=9/?3164/1 .F=L]� -F}X��� �I]FU} �� [@�
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X?�Z< %FUz) ���3 >{9�K1384 .( .F=L]� 0�F9 -F}X��� �� �t �Z:{~o / ��FQ �FUuc ��Q/ �9 ��� -Fa� .X` ,FR�� 0F� >]�ZH

 �9 8aV),Z< 0��� +FxL��/ �YQ (X`FH >} ��Y< Z@NFK �F@^H) +/XQ1 .(

FQ �FUuc ��Q/ Z@NFK �t �Z9 �F9 JzFT �] Z� �� ��Z< >} �mT�} +/XQ �� �9 ���=�F~� -F}X��� _?�[t� �� ��� / ��5 ��

 �/XT FK h]�L} ��jH �� ��Xx} �?� / X�`FH >} ZN�} �9 8aV20X��� >}  _?�[t� |� �/� �� Xc�� . (�LV� _?�[t� �H �Q�K FH

 �FoF] �X�/Z@H / �9 8aV 0F}� �mT�} yHFw12 FK14Zdo) �/XT23 FKMC26 ( GQ�} 0[{t / >H�5 ��FQ �FUuc �ZH�F9
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