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,J ��9�- �158#

 5  �9��p
 ,2 ��� ��
,�)Walker HK et al., 1990(: 

 ��9�- ����
 �	6I
,J );",
 ,�
 �,r+
:( 

}�5/5�" ��!" ���� �	6/1000��L ,�+e ��+
{/}��+�+
 �� ��L I
,J ���� �158#/,�+e ��+
{ 

 G+"��- ��� ����
 =P�S)���� ,"  �,-�r+� (: 

}�� G+"��-��� ��L/ 1000 ��L ,�+e ��+
{/}��+�+
 �� ��L I
,J ���� �158#/ ,�+e ��+
{ 

 ����
 5K����9�- T �� ��+"��- ���),�+e ��� ," �,-:( 

} ��L �� G+"��-��� /1000 ��L ,�+e ��+
 ×100{/} �5/5�" ��!" ���� �	6/ 1000 ��L ,�+e ��+
{ 

 T k0��1� I+e�03 T�< �" �5
3 =�5" ��� ��1� ��,:)One-Way ANOVA   ( ��
1� 5�{ ��
23 ���#

 xa� �� Gr01�95  5K��)05/0=α ( �1I�1 �,0 21 ������1 �"SPSS 505�,- �!�R
 ,.5r �". 

 

a���, 

 (��� 5 � O,U N
�  5 � ��� vL�  ," �1CS u��F
 ������+# �" ��+��
 �`" �Cy# 21 NK�6 ���0

�
2�" 5K�� � �1CS N59# O,U ��5b �� �058
 � �e3 ��+��� ��a� �" �Cy# ���
 H3 �IJ ��+��
 �`" �-50

)2( �X1�1 =�1 �5  . ��8
 V*�L1 �058
 � �e3 ��+��� xa� �1I�1 �" �1CS N59# O,U � ��� 5 � O,U

 �150 ��/0 ��1�)05/0 > P.(  G,�/+" ��� 5 � O,U)02/0±26/1 ( ���+# ��8 �,- ��+
 =+��� � G,�/+" 

 �1CS N59# O,U)26/0±65/1 (,�K ���+# �� �,- ��+
 ��" �5
3 =�5" ��+��� . G,��< � ��� 5 � O,U

 �1CS N59# O,U,�K ���+# �� O+#,# �" �5
3 =�5" �,- ��+
  ��+���)17/0±07/1 ( ���+# �8 �,- ��+
 

=+���)01/0±28/1 ( 5 �" �
. ," ���a� �� �2� ���U1 vL�  �� ��+��� xa� �1I�1 �< �1� ��/0 ��+��� ��

5 � ��94" ���" (�e3 �02�  =�1 ���� �1I�1 ��1� ��8
 ��: �" � �5�,-)05/0 < P .( G,�4" �����+# N< ��

 ���+# �" d�",
 5 � �,r���8 G+0�+�
���� �,- ��+
)20/60±464(  ���+# �" d�",
 5 � G,# u+8U �,�K 

�,- ��+
  ��+���)53/36±390( 5 �" �
 . �5��/
 u��F
 ������+# �� ,+
 � s,
 �1I+
 �� ��1� ��8
 )���#

5/0 .u+8U �8e�a
 G1 �� 5 � ��� vL�  ���," ��  ���+# �" d�",
 ���0 G,#,�K �,- ��+
  ��+��� �5��/


5   .    
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 %��.2- ��"��� #$� �	� ��������C ���� *"+,� () %&'  K�M� �� 8�	 #�\]� 8��� �� �,�:� � �;) !�"���

G���� 90 >�� 

!�"��� 

)!�D ��"�( 

�>� #C�5� 

)!�D( 

8`�� �	� <��5 ���\d _��-� <��5  �c���D�,��>�� 

0 b53/36±390 b17/0±07/1 b26/0±65/1 b0/0±0/100 

8 �e3 a20/60±464 b29/0±25/1 b39/0±25/1 0/0±0/100b 

4 �e3 b55/42±33/432 b11/0±24/1 b13/0±30/1 0/0±0/100b 

2 �e3 b61/50±22/413 b05/0±10/1 b12/0±44/1 0/0±0/100b 

8�058
 b62/43±33/440 b02/0±26/1 b01/0±28/1 0/0±0/100b 

4�058
 b57/40±33/419 b09/0±09/1 b22/0±43/1 0/0±0/100b 

2�058
 b04/33±404 b18/0±08/1 b28/0±58/1 0/0±0/100b 

 ��� vL�  ,��R
� ���U1�2( ��� 5 � O,U( �1CS N59# O,U  � 5K���-50�
2�" . G+.0�+
3  �" �1,r#

��+8
 ��aL . 5 �" �
 �1� ��8
 )���# � �5��� ��/0 ���� ,� �� )����
 V�,6)05/0 < P(. 

 

���0 � ����/0�L ������<�� ��� �1CS u��F
 ������+# �" ��+��
 �`" �Cy# 21 NK�6 ��� ��1� �" �b�# �" 

 ������+# �� O+#,# �" I
,J ��9�- ���  �< 5  vF/
 �"�L �" (Gr01� ��
23 21 NK�64  ��+��� �,- ��+


�e3)14/0±11/1(  �8 �058
 ��+��� �,- ��+
)09/0±11/1(  ���+# �� 5+�� ��9�- ���  G+�`�� �2  �,- ��+


�e3 ��+���)73/6885±67/12266(  = 1� ��b� ��1� ��8
 ���<)05/0 < P .( G,�/+" � I
,J ��9�- ��� 

��9�- ���  5+�� ,�K ���+# �� �5
3 =�5" �,- ��+
  O+#,# �" ��+���)06/0±41/1 ( �)62/7424±27250 ( 

5 �" �
.  ��8
 V*�L1 �058
 � �e3 ��+��� xa� �1I�1 �" G+"��-��� � =,<�#��� ������<�� �< 5  vF/


 �150 ��/0 ��1�)05/0 > P .(9�- ���  ��5b �� =,<�#��� � G+"��-��� (5+�� ��9�- ���  (I
,J ��)3(  B�1I-

=�1 �5 . 
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%��.3-  &��' %�-�D ���	 ��������C)RBC( �"W� %�-�D ���	 �)WBC(*"���D��� �) Hb ( ��������� �

)HCt (��"��� #$� ���� *"+,� () %&' G���� 8��� �� �,�:� � �;) !�"��� K�M� �� 8�	 #�\]� 90 >�� 

 

��+��� 

)�,- ��+
( 

RBCs× 106 

),�+e �,r+
( 

WBC 
),�+e �,r+
( 

Hb 
) ��� ," �,-

,�+e( 

HCt 
)5K��( 

0 b06/0±41/1 b62/7424±27250 b63/0±55/8 b41/1±29 

8 �e3 b17/0±15/1 b73/2929±67/18666 b8/0±26/7 b51/2±33/25 

4 �e3 a14/0±11/1 b71/5634±15500 b49/0±16/7 b52/1±66/24 

2 �e3 b18/0±23/1 a73/6885±67/12266 b1±1/8 b51/2±66/27 

8�058
 a09/0±11/1 b30/10392±22000 b7/0±03/7 b51/2±66/24 

4�058
 b07/0±31/1 b74/655±17900 b46/0±66/7 b15/1±66/26 

2�058
 b15/0±25/1 b17/6062±23000 b01/1±7/7 b05/3±66/26 

 

,��R
  I
,J ��9�- ��� )RBC( 5+�� ��9�- ���  ()WBC(G+"��-��� () Hb ( =,<�#��� �)HCt(.  G+.0�+


3 ��+8
 ��aL �" �1,r# . 5 �" �
 �1� ��8
 )���# � �5��� ��/0 ���� ,� �� )����
 V�,6)05/0 < P(. 

 5/0 �5��/
 5+�� ��� ��9�- �J1,��1 ���  �� ��1� ��8
 )���# �����+# N< ��)05/0 > P .( NK�6 ���0 21

 ��5b �� 5+�� ��� ��9�- �J1,��1 ��� )4( =�1 �5  B�1I-. 
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%��.4- ��"��� #$� �"W� ��� %�-�D �'���C� ���	 ���� *"+,� () %&'  � �;) !�"��� K�M� �� 8�	 #�\]�

G���� 8��� �� �,�:� 90 >�� 

 

!�"��� 

)!�D ��"�( 

�"��W�; 

)�c��( 

k;�� _"C����, 

)�c��( 

k;�� �, _"C����, 

)��c�( 

�"��,�� 

)�c��( 

0 a1/9±92 a3/2±33/2 a35/4±6 a57/0±33/1 

8 �e3 a4/3±82 a1±4 a57/0±33/5 a57/0±66/0 

4 �e3 a8/13±88 a04/4±33/4 a52/1±66/4 a57/0±66/0 

2 �e3 a6±90 a08/2±66/4 a6/3±5 a57/0±33/0 

8�058
 a40/15±33/86 a0/0±4 a27/15±33/13 a57/0±33/0 

4�058
 a46/3±82 a73/1±4 a13/11±14 a57/0±66/0 

2�058
 a07/9±66/99 a57/0±6/1 a02/6±66/7 a57/0±33/1 

 

 ,��R
5+�� ��� ��9�- �J1,��1 ��� .  G+.0�+
3 ��+8
 ��aL �" �1,r# . ��/0 ���� ,� �� )����
 V�,6

�5��� ��8
 )���# �  5 �" �
 �1�)05/0 < P(. 

��8
 )���# vL�  �� ��1� 
 ��� �" d�",��� ��9�-  5/0 �5��/
 u��F
 ������+# �� ��L I
,J)05/0 > 

P .( �" d�",
 ��� vL�  21 NK�6 ���0��� ��9�-  ��5b �� ��L I
,J)5( =�1 �5  B�1I-. 

 
 
 

 %��.5-  ��������CMCV � MCH �MCHC ��"��� #$� ���� *"+,� () %&'  !�"��� K�M� �� 8�	 #�\]�

��� �� �,�:� � �;)G���� 8 90 >�� 

!�"��� 

)!�D ��"�( 

MCV 
)F��� ��� ���"�( 

MCH 
)%��� ��  !�D��"�( 

MCHC 
)��"; ��� �� !�D( 

0 a23/19±37/205 a7/2±58/60 a75/0±46/29 

8 �e3 a7/10±31/221 a63/2±41/63 a35/0±66/28 

4 �e3 a65/16±69/223 a49/4±95/64 a48/0±04/29 
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2 �e3 a43/17±18/225 a67/3±71/65 a99/0±22/29 

8�058
 a4/27±83/221 a5/7±24/63 a11/0±51/28 

4�058
 a29/3±69/203 a23/0±52/58 a47/0±73/28 

2�058
 a43/11±68/212 a14/3±32/61 a50/0±83/28 

 

 ,��R
 MCV ( MCH �MCHC  . G+.0�+
3 ��+8
 ��aL �" �1,r# . � �5��� ��/0 ���� ,� �� )����
 V�,6

8
 )���# 5 �" �
 �1� ��)05/0 < P(. 
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f6� #E"�, � ��"D 

���0 l��1 ," �8e�a
 G1(  ��+���,"  �1CS N59# O,U � ��� 5 � O,U)SGR  �FCR ( ��+��
 �`" 

) �2�G+.0�+
 �" �+e�1 2± 15/23 �,- �  �2� ����
�0��� 1± 423 �,- ( = 150 ��1� ��8
 ,^1)05/0 > P(.  G1

" ���0 �" �	+�0��2 ��i< ���
 ��� �5
3 =�5  ���#(Zhou et al.,2009) ���< G+.0� H3 �IJ ���
 � 

) �X15�"1 �2� ����
8/2± 3/26 �,- �  �2� ����
�0��� 6± 117 �,- ( ���# (Rider et al.,2009)  =R"�a


 ��� 5 � O,U �1I�1 �" N+
 �5
3 =�5" ���0 [9: N"�R
 �� = 1�)SGR (9# O,U ���< � �1CS N5

)FCR ( ��� ��: �" �< 5  �5��/
 5��  �Y� �" =9!0 ��+��� �" �5  ��S �1CS �Y� �� G,�/+" 5 � O,U

 ���)02/0±26/1 ( ���+# ��8 �,- ��+
 =+��� � G,�/+"  �1CS N59# O,U)26/0±65/1 (,�K ���+# ��  ��+


�,- ��" �5
3 =�5" ��+��� . G,��<� ��� 5 � O,U  �1CS N59# O,U,�K ���+# �� O+#,# �" �5
3 =�5" 

�,- ��+
  ��+���)17/0±07/1 ( ���+# �8 �,- ��+
 =+���)01/0±28/1(  5 �" �
) ��5b2.(  �,�
�+" ��
2 ��

��40 5K���R" (� �"  B��� ��� �0��0 5  �5+	�� �IF
 ,�.  u��F
 ������+# �� ,+
� s,
 �8e�a
 G1 �:

(= 150 ��b�  ���# �e�0�< ���
 �",- ��� �4"�/
 ���0)Wang & Lovello.,1996 (  ���# ��2 ��i< ���
 �

(Zhua et al., 2009) 5  �5��/
.  �1," ���< G+.0� �H3 �IJ 2�+0 ���
 �1CS �Y�5 � 02��  �8e�a
 G1 ��8 

G+0�+�
���� �,- ��+
 )20/60±464)( ��5b2( �< 5  G++8# 1CS �,-��+< ,� ��  N"�J ,.� �5
3 =�5" ���0 �"

 �+� *+# 5 �" �
 �!�R
6/4  ��+��� �,- ��+
(Ahmad et al., 2006)  �e�0�< ���
 �",-25/0  �,- ��+


 ��+���(Gatlin & Wilson., 1984) ���< G+.0� �H3 �IJ (38/0 �,- ��+
(Hilton et al., 1980)  ���
 (

 ��
��77/0  �,- ��+
(Lin & Shiav, 2005)  ��2 ��i< �5/0 ��+
  ��+��� �,-(Zhou et al., 2009) . ��a"

1 501�# �
 �1CS �Y� �� ��+��� N�r
 �< 5  ��1� ��/0 xU1��1I� 5/F" ��94" 1� �2� . 56 �" ��+��� ��9�<

= 1� ,^1 5 � ���< �� ���2 .�K ��;� 1CS� +e� �" ��+��� N�r
 �1I+
 ���< �" N+
 )�01�+6 ���	# N

��� �01,.0  =!2 � �a+p
 �9�b 21 I+0��1� ��b� ���W�J1 .��r
1 �H3 �IJ ���
 ��  ��!2 ��,��� �" ��+���

=�1 �058
 ��+��� 21 ,�/+" �e3.  ��!+� ��1� =�1 �1,J �< �
�+��� �1I+
 G+�`�� � �,+b ��+��� 2�	
 �1I+


 G++8# [,: 21 (��  � ��,�[+J� H3 �IJ ���
 2�+0 �1I+
5"� ���< 501�# �
 ��+��� ;9�
 ��,< �b �" �b �  .

 �058
 �,� �" =9!0 ��+��� �e3 �,� ��!2 ��,��� �< =�1 �5�,- ="�^ ()�01�+6 ��� �5  ��	01 )�8e�a
 ��

 =�1 ,�/+" �3(Levander., 1983; Smith & Picciano., 1987)  �5��/
 �� �0�!01 )�8e�a
 �� G+�`��

 5 (Favier, 1993; Thamson & Robinson., 1993). l��1 ,"  �8e�a
Lorentzen  �1��r�� �(1994) 

 �1I+
 �" G+0�+�
 ���� � =+��� ��� �,� �" 1� k�:1 l�0�+J1 �123 ���
1  �2  �,< ��� 1CS �,-��+< �� �,- ��+


�,r0 �5��/
 ���
 �2� ���U1 �� �#���# �+� �
1 .�� 1CS H3 �IJ ���
 �8e�a
 G1 �� 5 � �e3 ��+����" �5  �

�1� ��/0 �058
 ��+��� �" �!�R
 �� �,�4" .,�/+" ��!2 ��,��� NH� 21 �r  �" (H3 �IJ �� �e3 ��+���

!#45 �" �
 fCb �� T�< � N+ . ���./�
23 �8e�a
 T ���#Paripatananont  � lovel  ��� ��1997 

� fCb �r9  �< �1� ��/0 �e�0�< ���
 �",- ��� �Y� �� =+��� �" �!�R
 �� G+0�+�
���purified egg – 

white – based )8/90  ,"1," ��8/62 5K�� ( ��� �01� �" �1CS �Y� �� �)9/88  ,"1," ��7/69 5K�� ( �5��/


5  . fCb �r9  �
1 (5�� ��0 x+U�# 1� ��1� �,�/+" ��!2 ��,��� �e3 ��+��� 1,{ N
�< ��: �" �	+�0 G1

���� G+0�+�
140  �3 ��!2 ��,��� �< �e�6 �� (5 �" �
 =+��� 5K��336  ��" =+��� 5K��)Wang & 
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Lovello, 1996 .( =��" �" ����F0 =�� � �e�� ��a" ��,< 15+� ��R�01 � �5  fCb 501�# �
 �e3 ��+��� �#1

�058
 ��+��� �" =9!0 T+e�"��
 ��� 5�3,� l,��� �� ,�/+" � V5� 5 �" (Ashmead, 1992)�1,��t   ���<��

 �058
 �,� �" �!�R
 �� f�+�< ,K��� �e3 �,� ,# H�" ��!2 ��,��� ��q!
 fCb �r9  ���< �� �,.� ���

5 �" �
 . ,U�6 [+Rp# �� �5
3 =�5" ���0  �< �1� ��/0 �" �,�/+" ��,��� ��r
1 ���< G+.0� �H3 �IJ ��

 �e3 ��+���0 �" =9!Nr  5 �" �
 �058
. ��+��� �1I+
 ��,W
  �" ��+��� �e3 ;"��
 21 ������1 �" H3 �IJ ���


 ;"��
 ��b058
 �(�3  501�# �
�#  uW05"� ���<.  G1 =+8U� =!2 �+p
 �1,",# O���
  ��{ ��" 5�1�L

 ��!+� ��1� �,��< ��+��� �1I+
�"3 ��� 5  5�1�L � ��,�.  T 501��+
 �0�L ������<�� I+e�03�� �  )��*:1

�-��e3 =,5
 � �� ����+" ���
 �� �#�+6  ���3 ��1,� ���
 =
*� �"�2�1 � � ��1,�01 ���(Pincus, 1996 ; 

Cnaani et al., 2004 ;Rehvlka et al., 2004) . ���+# �� 5+�� ��9�- ,��R
 ���< �8e�a
 G1 ��2  ��+


 = 1� ��b� ��1� ��8
 ���
3 V*�L1 �e3 ��+��� �,-)05/0 > P.(  �8e�a
 l��1 ," Lemly  ��� ��2002 

b1�
 �� ���
 5+ ��L �� 5+�� ��9�- ,��R
 �1� ��/04�1I�1 ��+��� �" ���e3 ��� f3 �" � 5"� �
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