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 ,- .�: !$%:������;#<=�ก��!�,$) -> ��?@=%$>�%A��$'B/�%�$�C#(DE/��=���ก,�ก����ก$(�$ <=��$ F��G-@
G��'���H������ก$(G-@E � =  E/�H-;!�H;�%$!G-@(- 
�/��.�� � ก��
����: �$ <=��$ F��:Dก�ก$((I!)!�+-ก��JH$ก
(I!)�=G� =/E/�กA�,$(�=�.<==ก(I!)�Kก�L  J����H������A�;$"E=/MN�EH�Fก�%�  (I!)!�+-F;�H�F%ก��MO
�H��: ��D� E/�PG+�*%I� = �HD/=����(I!)!�+- diphenylpicryhydrazyl scavenging �%�-)H%A��$' >A�)�'I! ��ก
E/�)��-MV G-@W������ก$(�$ <=��$ F�� &XกY�;!�H;�%$!<=�%A��$'G-@=��J�DH� 30 =�&��L��L-)� ;!�H�?> 
�$H�$G+# 60% (���!��ก%�) E/�=��J�DH� 45 =�&��L��L-)� ;!�H�?> �$H�$G+# 75% ��_ �!/� 6 �(?=  ����H� 
/$กY��G��ก�)��� ;��;!�H��_ ก�((��� ;��;!�HJ ?( ;���I=)/�G-@��'�.!IW `/�ก E/�PG+�*%I� = �HD/=���� 
�
ก��
����: ก���%�-)H%A��$' >A�)�'I! ��กE/�)��-MV �'!����H��:W������ก$(.(I�D���(�I=)/� 0.05 E/� 0.5 
F() >A�J $ก%�H/A�($' %A��$'G-@H-����ก$(�$ <=��$ F��,�H-�-�J/?=� ;��;!�H��_ ก�((���<=� >A�)�'I! ��ก=)D�
W ��!� 5.87 - 6.15 E/�/(/�=)���H- $)�A�;$"G���:�%�=)D�W ��!� 4.60 - 5.01 �H?@=�กd'.!I �  6 �(?=  �I=)/�G-@
��'�.!IW `/�ก<=� >A�)�'I! ��ก /(/�,�ก��!��I=)/� 101 - 102.9 ��_ �I=)/� 85.4 - 93.3 �H?@=�กd'.!IW 
���!�������_ �!/� 6�(?=   >A�)�'I! ��กE�(�;���I=)/�ก��)$')$>�= �HD/=����=)D�W ��!� �I=)/� 39 - 79.5 
%A��$')��-MV G-@�%�-)H.(IH-;!�H;�%$!G-@(- ;��;!�H��_ ก�((���=)D�W ��!� 7.62 - 7.93, ;��;!�HJ ?(=)D�W ��!� 
8113 - 9125 �L %��=)G#,�I=)/�G-@��'�.!IW `/�ก=)D�W ��!� �I=)/� 97.2 - 103.3 E/� ;�� IC50 =)D�W ��!� 56.32 - 531.13 
H�//�ก�$H/H�//�/�%� �H?@=�กd'.!IW G$>��=����!���_ �!/� 6 �(?=  ��0��
ก��
����: ;��BDI!�,$)��H��:�%�-)H
 >A�)�'I! ��กE/�)��-MV G-@W������ก$(�$ <=��$ F��G-@G��'���H������ก$(.(I�A���d, %A��$')��-MV H-;!�H;�
%$!G-@(- ��! %A��$' >A�)�'I! =�,,���$'�������@H���'$M�M=�#W %A��$' E !G��W ก��&XกY�%�=.�;?=ก��
%�!,�='PG+�*%I� ��?>=E';G-��-)W ��=���ก<=� >A�)�'I! ��กE/�)��-MV  
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Preparation and stability study of mouth care product from stinglessQs bee 
propolis extract 

Passakorn Prasertrungpanich1, Chanawit Wanitrattanaphong1 ,Boonyadist Vongsak1, Natthan Charernsriwilaiwat1∗ 
 

Abstract 
Introduction: The aim of this study was to formulate month care product containing 

certainly amount of stinglessos bee propolis extract with appropriate stability. Methods: Stinglessos 
bee propolis was macerated in ethanol and removed excess wax using hexane. The amount of 
alpha-mangostin in extract was analyzed using high performance liquid chromatography. The 
antioxidant activity was perform by diphenylpicryhydrazyl scavengingassay. The formulations of 
mouthwashes and toothpastes were prepared with various concentration of stinglessos bee propolis 
extract. The stability of formulation was investigate in 30 ºC 60% RH (normal condition) and 45 ºC 
75% RH (accelerated condition) for 6 months. The physical appearance, pH, label amount (%) and 
antioxidant activity were evaluated. Results: Form the formulation, the maximum amount of the 
extract in mouthwash and toothpaste were 0.05% w/w and0.5% w/w, respectively. The formulation of 
mouth care product contained the extract exhibited yellow color. The pH of mouthwash was in the 
range of 5.87t6.15 and decrease statistically significant to the range of 4.60 U 5.01 in 6months. The 
label amount (%) decreased from the range of 101 U 102.9% to 85.4 t 93.3% when kept in 
accelerated condition for 6 months. The antioxidant activity of mouthwash still maintained within 6 
months which showed the inhibition (%) in the range of 39 U 79.5%. The toothpaste exhibited 
appropriate stability in both condition. The pH of tooth paste was in the range of 7.62 t 7.93. The 
viscosity of toothpaste was in the range of 8113 U 9125cPs. The toothpaste had label amount (%) in 
the range of 97.2 U 103.3%. The IC50 of toothpaste was in the range of 56.32 t 531.13 mg/ml. 
Conclusion:The formulation of month care products containing certainly amount of stinglessos bee 
propolis extract were successfully prepared. The toothpaste showed appropriate stability. However, 
the stability of mouthwash should be improved by adding the buffering agent. The antibacterial 
activity of mouthwash and toothpaste will be investigate in nearly future. 
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 �$ F����_ BX> �� �(J X@ �G-@ .H�H- �J/dก.  
(stingless bees)G-@H-;!�H�A�;$"W ก��B�H�ก��
(=ก.HI%�H+��H��%� F()B/�%�$�C#G-@.(I,�ก�$ F��
;?=  >A�BX>��$ F��E/��$ <=��$ F�� LX@��$ <=��$ F��
��_ !$%:�(�'G-@�J/?=,�กก�� A� >A�BX>��$ F��==ก,�ก
�$��$ F�� LX@�;���H'$%�<=��$ <=��$ F��;?=/�/�)
W .<H$ .(I(- F()�ก%�W�I��?@=��=�ก$ �$�<=��$ F��
E/������ ��=�!�����J!����$�WJIH-;!�HE<d�E�� H-
ก/�@ �`���%$!  <X> =)D�ก$'=�;#���ก='��)W  
F()G$@! .�E/I !�$ <=��$ F�����ก='.�(I!)
�� !  � � � ก = ' J / � ) �  � (  F ( ) G$@ ! . � , �
���ก='(I!)��L� ���H���I=)/� 50.<�I=)/� 10 
 >A�H$ J=H���J)�I=)/� 5 �ก��(=ก.HI�I=)/� 5
E/��� ! �� �ก='=?@  �=- ก �/d ก I= )  E/�,�ก
ก��&XกY�=�;#���ก='�'!���$ <=��$ F��E%�/�
��)�$ +�# $> H-=�;#���ก='<=�����A�;$"G-@E%ก%���ก$  
. (I E ก�  M / � F !  �# (flavones) M / � ! � F   �#
(flavanones) �G=�#�O (terpenes) E/�������ก='
ก/��HMO =/�ก (phenolic compounds) (Nirmal and 
Pawar, 2010; Shaikh et al., 2011) F()
=�;#���ก='<=����<X> =)D�ก$'�?> G-@/$กY��G���DH�
����G&G-@�$ F�� $> =�&$)=)D�LX@ �,�E%ก%���ก$ 
==ก.� (Rao et al., 2013) ,X����B/%�=PG+�*G��
���$�!�G)�G-@E%ก%���ก$ ==ก.���� ก$  

�$ <=��$ F��W E%�/��?> G-@H-ก�� A�.�
���)�ก%#W�IG-@E%ก%���ก$ .H�!��,���_ B/�%�$�C#����H
=�J���;�?@=��A�=���'D�E/�)��-MV ��_ %I ,X�.(I
 A�H�($(E�/�W�I��?@=WJI�ก�(���F)� #ก$'��H� LX@�
,�กก��&XกY�ก�= J I� ->�'!���$ <=��$ F��G-@.(I
,�ก�! H$�;�( H-����A�;$";?=E=/MN�EH�Fก�%�  
(alpha-mangostin) ��_ ����A�;$"G-@H-;���H'$%�
��!)W ก���H� EB/.(I(- =ก,�ก ->)$��'���=?@ =-ก

J/�)� �(��� ���ก/��HM�/�F! =)(# (flavoniod) 
���ก/��HMO =/�ก (phenolic)G-@H-PG+�*G�����$�!�G)�
��� PG+�*%I� H���d� (anticancer) PG+�*%I� = �HD/
=���� (anti-oxidative activity) PG+�*%I� ก��=$ก��'
(anti-inflammatory activity) E/�PG+�*%I� ,�/�-� 
(anti-microbial activity) ��_ %I (Atikomkulchai, 
2008; Vongsak et al.,2015) ��!�! H$�;�(W 
,$�J!$(,$ G'��- G-@�/->)��$ F����?@=��!)W ก��B�H
�ก�� E/��กd' >A�BX>��$ F�� ��! �$ G-@�J/?=.(IH-ก��
 A�H�B/�%��_ B/�%�$�C# .(IEก� �'D� )����BH )�JH�=� 
��_ %I  E%�=)���.�กd%�H B/�%�$�C#($�ก/��! )$�
.H�.(IH�%���  ก/��!;?=)$�.H���H��:��'����H��
<=��$ <=��$ F��.(IE/�H-;!�H;�%$!G-@.H�(- LX@�
�V,,�'$ B/�%�$�C#G-@W�I(DE/��<���กA�/$�.(I�$';!�H
 �)HF()�`���=)���)�@ � B/�%�$�C#G-@.(IH�,�ก
+��H��%� B/�%�$�C#G-@W�I(DE/��=���กกd��� �(-)!ก$  
� ?@=�,�ก��_ B/�%�$�C#G-@������ %I=�W�I��_ 
���,A�G�ก!$  ���ก='ก$'�$ <=��$ F��H-PG+�*G��
���$�!�G)�G-@(-E/�����ก$(,�ก�$ <=��$ F��G-@      
,.,$ G'��- $>  H-����A�;$";?= E=/MN�EH�Fก�%�  LX@�
H-PG+�*%�=%I� ��?>=G-@GA�WJI�ก�(MV B� Streptococcus 
mutans (Torrungruang et al.,2007) ;��BDI!�,$),X�
� W, A��$ <=��$ F��H��$0 ���_ %A��$'B/�%�$�C# 
(DE/��=���ก .(IEก�  >A�)�'I! ��กE/�)��-MV  G-@H-
��! B�H<=��$ <=��$ F��G-@G��';!�H�<IH<I G-@
E � =  

W ก��&XกY� ->;��BDI!�,$) H-!$%:������;#
��?@=�%�-)HB/�%�$�C#(DE/��=���ก.(IEก�  >A�)�'I! 
��ก E/�)��-MV  ,�ก����ก$(,�ก�$ <=��$ F�� 
E/�&XกY�;!�H;�%$!<=�B/�%�$�C#(DE/��=���ก G-@
���!��ก%�E/����!����� ����H� B/�%�$�C#G-@
�%�-)H.(IG$>�G��ก�)���E/�G���;H- .(IEก� �-<=�
%A��$' ;!�H��_ ก�(��_ (���<=�%A��$' �I=)/�<=�
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����ก$(G-@��'�W `/�ก E/�PG+�*%I� = �HD/=����<=�
%A��$' ��_ %I  
 


�/��.�� � ก��
���� 
2.1 ����;H-G-@W�IW ก��!�,$) 
 �$ <=��$ F�� .(IH�,�ก��!'I�  =.H�<�H 
,.,$ G'��- ����;H- G$>�JH(��_ �ก�(G-@W�I!��;���J# 
�$@�L?>=,�ก '��Y$G Sigma Aldrich,A�ก$( (St. Louis, 
MO, USA) 
2.2 ก���ก$(���,�ก�$ <=��$ F��  
 ก���ก$(�$ <=��$ F��W�I!�+-ก��JH$ก ���@H
,�กก�� A��$ <=��$ F��H�/I��GA�;!�H��=�(E/�
/(< �( ,�ก $>  A�.�='WJIEJI�G-@ 40 =�&��L��L-)� 
��_ �!/� 24 �$@!FH�  A��$ <=��$ F�� 4 ก�$H JH$ก
W �=G� =/ 40 H�//�/�%� (=$%����!  1:10) /�W 
J/=(G(/=�< �( 50 ml ,A� !  3 J/=( A�
J/=(G(/=�G-@H-��! B�H�$ <=��$ F��W �=G� =/
�$@ (I!);/?@ ��-)� (I!)�;�?@=� sonicator G-@=��J�DH� 
40 ± 5 =�&��L/�L-)�  ��_ �!/� 1 �$@!FH� E/� �V� �J!-@)� 
(centrifuge)(I!);!�H��d! 5000 �='%�= �G-G-@
=��J�DH� 20=�&��L/�L-)� ��_ �!/� 20  �G- 2 ;�$>�

�กd'��! G-@W� (supernatant)H����J)(I!)�;�?@=�
���J)E''JH�  A�����ก$(G-@.(IH�GA�ก���ก$(�=�
��! G-@��_ .<==ก(I!)�Kก�L ,A� !  4 ;�$>� ;�$>�/� 
100 H� //� /�% � E/I! A�.��� �J)W  hood G-@
=��J�DH�JI=�G�>�.!I<I�H;? , ก!��,�EJI� J�B/B/�%
�I=)/�G-@.(I,�กก���ก$( (% yield)  
2.3 ก��;!';�H;���������ก$(<=��$ �$ F�� 

2.3.1 ก��J����H������A�;$"E=/MN�EH�Fก�%� 
W ����ก$( 
 �,?=,��WJI����ก$(H-;!�H�<IH<I  100
.HF;�ก�$H/H�//�/�%� W �=G� =/ A�.�!��;���J# 
(I!)�;�?@=�F;�H�FGก��MO<=��J/!�H��: ��D� 
(HPLC) F()W�I C18 column  reverse  phase (4.6 x 
250 H�//��H%�, 5 .HF;��H%�) =$%��ก��.J/ (Flow 
rate) �G��ก$' 1 H�//�/�%�/ �G-, ���H�%�G-@W�I -̀(
�G��ก$' 20 .HF;�/�%� !��;���J#F() )D!- ���กF%��Fก�O 
;!�H)�!;/?@  320  �F �H%� !$���;�;/?@= G-@ 
;?==�L�F%. .G�/# (A) E/� M=�M=��กE=L�( (B) 
F()H-ก����$'=$%����! <=�!$���;�;/?@= G-@G$>� 2 
� �( G-@�!/�%���� ($�%����G-@ 1 (Pothitirat et al., 2009) 

 

%����G-@ 1 E�(�=$%����! <=�!$���;�;/?@= G-@ 

�^�����
_`� -� ̀ �

�-�`a�B 

70% A 0t15   �G- 
70% A  to 75% A ��)W  3  �G- 
75% A  to 80% A ��)W  1  �G- 
80% A 6  �G- 
80% A  to 70% A ��)W  1  �G- 
 

 A ��?>  G-@  , �กF;�H�F%Eก�HG-@ .(IH �
;A� !���_ ���H�����E=/MN�EH�Fก�%�  �G-)'
ก��MH�%��� <=����E=/MN�EH�Fก�%�  ก��
G(/=�GA�L>A� 3 ;�$>�  

2.3.2 ก��J�PG+�*%I� = �HD/=����<=����
�ก$(�$ <=��$ F��(I!)!�+-diphenylpicryhydrazyl 
scavenging (DPPH) �%�-)H DPPH (MW 394.32)
;!�H�<IH<I  200.HF;�FH/��# F()�$@�B� DPPH 



!.���$�&��%�#=-��                 ก���%�-)HE/�;!�H;�%$!<=�B/�%�$�C#(DE/��=���ก,�ก����ก$(�$ <=��$ F��  
�OG-@ 13 `'$'���&Y H.;.- H-.;. 2560                          ���ก� ����������������� E/�;�� 
 

135 
 

7.89 H�//�ก�$H /�/�)W �=G� =/���H�%� 100
H�//�/�%��%�-)H���%$!=)���WJIH-;!�H�<IH<I %����
F()W�I�=G� =/��_ %$!GA�/�/�) ���  1, 5, 10, 20
E/� 40 .HF;�ก�$H/H�//�/�%�  A����/�/�)%$!=)���
G-@�%�-)H.(I.�J)=(W  96 well J/�H/� 100 
.HF;�/�%�W�����/�/�) DPPH 100 .HF;�/�%�
(n=3) E/�W�����/�/�)�=G� =/ 100 .HF;�/�%� 
(blank) ก/��H;!';�HW�����/�/�) DPPH E/��=G� =/
=)���/� 100.HF;�/�%� ,�ก $>  A�.�'�HG-@=��J�DH� 
37 =�&��L��L-)� ��_ �!/� 30  �G-  A� .�!$(;��
ก��(D(ก/? E��(I!)�;�?@=� microplate reader G-@
;!�H)�!;/?  520  �F �H%� ;A� !�J� �I=)/�
ก��)$')$>�.(I,�ก�Hก��G-@ 1 
 

�I=)/�ก��)$')$>� =  
(;��ก��(D(ก/? E��<=�ก/��H;!';�H U ;��ก��(D(ก/? E��<=�ก/��H%$!=)���)/ 

;��ก��(D(ก/? E��<=�ก/��H;!';�H x 100 ...........................................(1) 

 

 A��I=)/�ก��)$')$>�E/�;!�H�<IH<I <=�%$!=)���.�
��I��ก��M��?@=J�;��;!�H�<IH<I G-@E�(�;��ก��
)$')$>�G-@�I=)/� 50 (IC50) 

 

2.4 ก���%�-)H%A��$' 
ก���%�-)H%A��$' >A�)�'I! ��ก �/?=กW�I

����ก$(G-@;!�H�<IH<I %���ก$  .(IEก� 0.0125%, 
0.025%E/� 0.05%w/w  >A�)�'I! ��กG-@ �%�-)H
 =ก,�กH-��! B�H<=�����ก$(G-@;!�H�<IH<I 
%���� E/I!)$�H-ก��B�H�=G� =/G-@;!�H�<IH<I 
%���� (I!) .(IEก� 0%, 5%E/� 10%w/w ��! ���
=?@ � .(IEก� ก�-�L=�- , �=/�L=�'G 80,  >A�H$ ����
EJ �, FL�(-)H �' FL�=G E/� FL�(-)H EL;;���  
 ก���%�-)H%A��$')��-MV �/?=กW�I����ก$(G-@
;!�H�<IH<I %���ก$  .(IEก� 0.05%, 0.1%E/� 0.5% w/w 
��! ���=?@ � .(IEก� E;/�L-)H ;��#F'� %, ก/-�L=�- , 

;��#'=กL- �HG�/ �L//DF/�, FL�(-)H /=��/ L$/�M%,  >A�H$ 
����EJ �, FL�(-)H EL;;��� , �����'  E/�.L/�G=/ 
2.5 ก������H� %A��$'G��ก�)���E/��;H- 

;���H'$%�G��ก�)���<=� >A�)�'I! ��ก
,�(D;!�H<�� -W�<=� >A�)�'I! ��ก �-<=� >A�)�'I! 
��ก E/�����%<=� >A�)�'I! ��ก ��! ;���H'$%�
G��ก�)���<=�)��-MV ,� (D�-<=�)��-MV  E/�
����%�<=�)��-MV  !$(;��;!�HJ ?(<=�)��-MV (I!) 
�;�?@=�!$(;!�HJ ?( (Rheometer, Kinexus Pro, 
Marvern, England)   
 ;���H'$%�G���;H-<=� >A�)�'I! ��กE/�
)��-MV ,�!$(;��;!�H��_ ก�((� ��  (pH) (I!)
�;�?@=�!$(;!�H��_ ก�((��� (Horiba PH-33, 
Japan) E/�J��I=)/�<=�����ก$(W %A��$'G-@�%�-)H
.(I (I!)�;�?@=�F;�H�FGก��MO<=��J/!�H��: ��D� 
F()W�I���!�($�G-@ก/��!W <I= 2.3.1 �H?@=.(I;��;!�H
�<IH<I <=�����A�;$"E=/MN�EH�Fก�%�  ,�;A� !�
��_ ;��;!�H�<IH<I <=�����ก$(  A�H�J���_ �I=)/�
<=�,A� ! G-@��'�.!IW `/�ก (label amount %) 
%�H�Hก��G-@ 2 GA�ก��G(/=�L>A� 3 ;�$>� E�(�B/
��_ ;���`/-@) ±±±± ��! �'-@)��' H�%���  
 

�I=)/�<=�,A� ! G-@��'�.!IW `/�ก =  
;!�H�<IH<I <=�����ก$(G-@%�!,�='.(I/;!�H�<IH<I <=�����ก$(

G-@��'�.!IW `/�ก x 100bbbbbbbbbbbb..(2) 

 

2.6 ก��&XกY�PG+�*%I� ==กL��(�$@ <=�%A��$' 
 %A��$' >A�)�'I! ��ก,� A�.�G(�='PG+�*
%I� = �HD/=���� F()E�(�B/��_ ;���I=)/�ก��
)$')$>� ��! %A��$')��-MV  ,�:Dก�%�-)HWJI.(I;!�H
�<IH<I  1000, 800, 600, 400,200 E/� 100 
H�//�ก�$H/H�//�/�%�%�H/A�($',�ก $>  A�.�%�!,�='
J�PG+�*%I� = �HD/=����(I!)!�+- DPPH E/�;A� !� 
��_ ;�� IC50 %�HG-@.(I=+�'�).!IW <I= 2.3.2 
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2.7 ก��&XกY�;!�H;�%$!<=�%A��$' 
 %A��$' >A�)�'I! ��กE/�)��-MV G-@�%�-)H
.(I ,�:Dก�กd'W ��� ���(� �G E/���=�ก$ E�� 
 A�.��กd'�$กY�.!IG-@=��J�DH� 30 =�&��L��L-)� 
;!�H�?> �$H�$G+# 60% (���!��ก%�) E/��กd'.!IG-@
=��J�DH� 45 =�&��L��L-)� ;!�H�?> �$H�$G+# 75%  
(���!�����) ��_ �!/� 6 �(?=  �H?@=;�'�!/� A�
%A��$'H�����H�  ;���H'$%�G��ก�)��� G���;H- 
;��;!�H��_ ก�((��� ;��;!�HJ ?( �I=)/�<=�
,A� ! G-@��'�.!IW `/�ก E/�PG+�*%I� = �HD/=���� 
2.8 �:�%�G-@W�IE/�ก��!��;���J#<I=HD/ 
 ก��G(/=�W ก��&XกY�!�,$);�$>� ->,�GA�L>A� 
3 ;�$>� E�(�B/��_ ;���`/-@) ± ��! �'-@)��' 
H�%���  ก�����-)'�G-)' ;!�H;�%$!G-@ �!/�
���@H%I E/�G-@ 6�(?=  W�I�:�%� Student T-test ��($'
 $)�A�;$" p-value = 0.05 
 
�
ก��
����  
3.1 ก���ก$(E/�ก��;!';�H;���������ก$(,�ก
�$ <=��$ F�� 
 ,�กก���ก$(����A�;$",�ก�$ <=��$ F��
(I!)�=G� =/E/�ก��กA�,$(.<H$ (I!)�Kก�L  

�'!��H-B/B/�%�I=)/� �G��ก$' 11.45 ± 1.06F();��
B/B/�%�I=)/�ก�= ก��กA�,$(.<H$ H-;���G��ก$' 
26.57 ± 2.81 LX@�B/ก��!�,$)H-;!�H�=(;/I=�ก$' 
�� !�,$)<=� Yoswathana E/�;���O 2015 LX@�
�ก$(���E=/MN�EH�Fก�%�  W �=G� =/.(IB/B/�%
�I=)/��G��ก$' 28.13 (Yoswathana and Eshtiaghi, 
2015) ���H������A�;$"E=/MN�EH�Fก�%� W �$ 
<=��$ F�� �H?@=�ก$((I!)�=G� =/E/�กA�,$(.<(I!) 
�Kก�L  H-;���G��ก$' 5.98 ± 0.37 ก�$HW ����ก$( 
100ก�$H��! PG+�*%I� = �HD/=����<=�����ก$(,�ก
�$ <=��$ F�� G(�='(I!)!�+- DPPH .(I;�� IC50

�G��ก$' 66.96 ± 2.93 .HF;�ก�$H%�=H�//�/�%� �'!��
B/ก��!�,$)H-;!�HWก/I�;-)�ก$'�� !�,$)ก�= J I� 
<=� Vongsak E/�;�� �O 2015 .(I&XกY�PG+�*%I� 
= �HD/=����<=� ����ก$(�$ <=��$ F��W �=G� =/
F()G-@)$�.H�.(IกA�,$(�=�.<==ก .(I;�� IC50 �G��ก$' 
122.7 .HF;�ก�$H%�=H�//�/�%� (Vongsak et al., 2015)
B/ก��!�,$)'��'=ก!���H?@=กA�,$(�=�.< ==ก,�ก���
�ก$(GA�WJIPG+�*%I� = �HD/=����<=�����ก$(�$ <=�
�$ F��H-PG+�*H�ก<X>  
3.2 ก���%�-)H%A��$' 

 
 

�����-�` 2 E�(�%A��$' >A�)�'I! ��กG-@H-����ก$(�$ <=��$ F�� 0.0125%w/w 
�.���, M1 M2 M3 
����ก$(�$ <=��$ F�� 12.5mg 12.5mg 12.5mg 
ก/-�L=�-  25 ml 25 ml 25 ml 
�=/�L=�'G 80 1 g 1 g 1 g 
FL�(-)H �' FL�=G  0.1 g 0.1 g 0.1 g 
FL�(-)H EL;;���  0.03 g 0.03 g 0.03 g 
 >A�H$ ����EJ � 0.2 g 0.2 g 0.2 g 
�=G� =/ 10 ml 5 ml - 
 >A� ��$'���H��WJI.(I 100 g 100 g 100 g 
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�����-�` 3 E�(�%A��$' >A�)�'I! ��กG-@H-����ก$(�$ <=��$ F�� 0.025% w/w 
�.���, M4 M5 M6 
����ก$(�$ <=��$ F�� 25 mg 25mg 25mg 
ก/-�L=�-  25 ml 25 ml 25 ml 
�=/�L=�'G 80 1 g 1 g 1 g 
FL�(-)H �' FL�=G  0.1 g 0.1 g 0.1 g 
FL�(-)H EL;;���  0.03 g 0.03 g 0.03 g 
 >A�H$ ����EJ � 0.2 g 0.2 g 0.2 g 
�=G� =/ 10 ml 5 ml - 
 >A� ��$'���H��WJI.(I 100 g 100 g 100 g 
 

�����-�` 4 E�(�%A��$' >A�)�'I! ��กG-@H-����ก$(�$ <=��$ F�� 0.05% w/w 
�.���, M7 M8 M9 
����ก$(�$ <=��$ F�� 50 mg 50 mg 50 mg 
ก/-�L=�-  25 ml 25 ml 25 ml 
�=/�L=�'G 80 1 g 1 g 1 g 
FL�(-)H �' FL�=G  0.1 g 0.1 g 0.1 g 
FL�(-)H EL;;���  0.03 g 0.03 g 0.03 g 
 >A�H$ ����EJ � 0.2 g 0.2 g 0.2 g 
�=G� =/ 10 ml 5 ml - 
 >A� ��$'���H��WJI.(I 100 g 100 g 100 g 
 

�����-�` 5 E�(�%A��$' >A�)�'I! ��กG-@H-����ก$(�$ <=��$ F�� 0.0%w/w 
�.���, M10 M11 M12 
����ก$(�$ <=��$ F�� - - - 
ก/-�L=�-  25 ml 25 ml 25 ml 
�=/�L=�'G 80 1 g 1 g 1 g 
FL�(-)H �' FL�=G  0.1 g 0.1 g 0.1 g 
FL�(-)H EL;;���  0.03 g 0.03 g 0.03 g 
 >A�H$ ����EJ � 0.2 g 0.2 g 0.2 g 
�=G� =/ 10 ml 5 ml - 
 >A� ��$'���H��WJI.(I 100 g 100 g 100 g 
 

%����G-@ 2, 3, 4 E/� 5 E�(�%A��$' >A�)�
'I! ��กG-@H- ����ก$(�$ <=��$ F�� 0.0125%, 
0.025%, 0.05% E/� 0.0% w/w %�H/A�($' E/�
B�H�=G� =/G-@;!�H�<IH<I %���� %A��$'<=�)��-MV G-@
B�H����ก$(,�ก�$ <=��$ F��G-@;!�H�<IH<I  
0.05%(T1), 0.1% (T2)E/� 0.5%w/w (T3) E�(�($�

%����G-@ 6 ��! %A��$'G-@.H�H-����ก$(,�ก�$ <=�
�$ F�� T0 ,����ก='(I!)��! ���ก='W %A��$'
�JH?= ก$'%A��$' T1 - T3 E%�.H�H-����ก$(,�ก�$ 
<=��$ F�� %A��$' >A�)�'I! ��กG-@.(IH-�-G-@�J/?=�<X> 
�H?@=;!�H�<IH<I <=�����ก$(H�ก<X> � ?@=�,�ก
����A�;$"W ����ก$(�$ <=��$ F��H-�-�J/?=� J�ก
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���@H;!�H�<IH<I <=�����ก$(H�กก!�� 0.05% w/w  
,��ก�(ก��E)ก%$!<=�����ก$(==ก,�ก >A�)�'I! ��ก 

��! W %A��$')��-MV ��H��:'��,�����ก$(.(IW 
;!�H�<IH<I  0.05% - 0.5% w/v 

 

�����-�` 6 E�(�%A��$'<=�)��-MV G-@B�H����ก$(,�ก�$ <=��$ F��G-@;!�H�<IH<I  0.05%(T1), 0.1% (T2) 
E/� 0.5% w/w (T3) 

�.���, T1 T2 T3 

����ก$(�$ <=��$ F�� 50 mg 100 mg  500 mg 
E;/�L-)H ;��#F'� % 45 g 45 g 45 g 
;��#'=กL-�HG�/ �L//DF/� 1 g 1 g 1 g 
ก/-�L=�-  25 g 25 g 25 g 
FL�(-)H EL;;���  0.1 g 0.1 g 0.1 g 
 >A�H$ ����EJ � 1 g 1 g 1 g 
�����'  0.2 g 0.2 g 0.2 g 
.L/�G=/ 5 g 5 g 5 g 
FL�(-)H /=��/ L$/�M% 1 g 1 g 1 g 
 >A� ��$' >A�J $กWJI.(I 100g 100 g 100g 
 

3.3 ก������H� %A��$'G��ก�)���E/��;H-<=�
%A��$' >A�)�'I! ��กE/�)��-MV G-@�(?= G-@ 0 E/� 
�(?= G-@ 6 W ���!��ก%�E/����!�����  
 

3.3.1 ก������H� /$กY��G��ก�)��� 
 /$กY��G��ก�)���E/��-<=� >A�)�'I! 
��ก G-@�!/� 0 �(?=  E/� 6 �(?= G-@���!��ก%�E/�
���!�����E�(�($��D�G-@ 1 

 

 
���-�` 1 E�(�/$กY��G��ก�)���E/��-<=� >A�)�'I! ��ก%A��$'%���� G-@ 0 �(?=  E/� 6 �(?= G-@���!��ก%�

E/����!����� 
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���-�` 2 E�(�/$กY��G��ก�)���E/��-<=�)��-MV %A��$'%���� G-@ 0 �(?=  E/� 6 �(?= G-@���!��ก%�E/�
���!����� 

 

�D�G-@ 2 E�(�/$กY��G��ก�)���E/��-
<=�)��-MV %A��$'%���� G-@ 0 �(?=  E/� 6 �(?= G-@
���!��ก%�E/����!����� ,�ก�D�,��Jd .(I!�� G-@�(?=  
0 �H?@=;!�H�<IH<I <=�����ก$(W )��-MV ���@HH�ก<X>  
�-<=�)��-MV ,��J/?=�<X>  %A��$')��-MV G�ก%A��$'G-@
�%�-)H.(IH-ก/�@ ����EJ � E/�H-;!�H�)d L�� E/�
;!�HJ!�  �H?@=�กd' >A�)�'I! ��ก.!I��_ �!/� 6 
�(?= �'!�� �-<=� >A�)�'I! ��ก)$�;��JH?= �(�H  
 ,�ก/$กY��G��ก�)���<=�)��-MV �'!��
)��-MV H-�-�J/?=��H?@=B�H����ก$(,�ก�$ <=��$ F��
/�.� E/�H-�-G-@�<IH<X> �H?@=;!�H�<IH<I <=�����ก$(
���@HH�ก<X>  )��-MV G-@�%�-)H.(IH-;��;!�HJ ?(($�
%����G-@  7 G-@�!/����@H%I )��-MV G-@B�H����ก$(G-@

;!�H�<IH<I %���� H-;��;!�HJ ?(=)D�W ��!� 8632 U 
9023 cPs LX@��'!�����H������ก$(G-@B�H/�.�W )�
�-MV .H�.(I���B/%�=;!�HJ ?(<=�)��-MV G-@�%�-)H.(I 
E/��H?@=�กd')��-MV .!I��_ �!/� 6 �(?= �'!��;��
;!�HJ ?(<=�)��-MV G-@�กd'.!IW ���!��ก%�H-;��=)D�
W ��!� 8570 - 9125 cPs E/����!�����=)D�W ��!� 
8113 - 8570 ,�กB/ก��G(/=�'��'=ก!�� �H?@=�กd')�
�-MV G-@���!�������_ �!/� 6 �(?= ���B/;!�HJ ?(
<=�%A��$'/(/���-)��/dก I=)�G�� $>  � ?@=�,�กW 
%A��$'H-���E;/�L-)H ;��#F'� %W ���H��G-@�D� ,X�
GA � WJI ;!�HJ ? (<=�%A ��$ ';� = <I ��;�G-@  . H�
��/-@) E�/� 
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�����-�` 7 E�(�;��;!�HJ ?(<=�)��-MV %A��$'%���� G-@ 0 �(?=  E/� 6 �(?= G-@���!��ก%�E/����!����� 

�.���, 
����
��f _� (cPs) 

0 ��_�  
6 ��_�  

(30ºC 60% RH) 
6 ��_�  

(45ºC 75% RH) 
T0 8632 ± 452 8919 ± 264 8113 ± 137  
T1 9023 ± 348 9125 ± 246 8298 ± 214 
T2 8823 ± 431 8904 ± 552 8570 ± 220 
T3 8922 ± 410 8570 ± 220 8438 ± 519 

 

3.3.2 ก������H� ;��;!�H��_ ก�((��� 
%����G-@8 E�(�;��;!�H��_ ก�((���<=�

 >A�)�'I! ��ก%A��$' M0 - M12 �H?@=�%�-)H >A�)�
'I! ��ก���d,WJH�� �'!��H-;��;!�H��_ ก�((���
=)D�W ��!� 5.87-6.15 ���H������ก$(E/��=G� =/
W %A��$'.H�.(I���B/%�=;��;!�H��_ ก�((���<=�
 >A�)�'I! ��ก=)���H- $)�A�;$"G���:�%� E%��H?@=
�!/�B�� .� 6�(?= W ���!��ก%�;��;!�H��_ ก�(
(���<=�%A��$' >A�)�'I! ��ก/(/�=)���H- $)�A�;$" 

 

G���:�%�=)D�W ��!� 5.19 - 5.41 E/�G-@���!�����;��
;!�H��_ ก�((���<=�)��-MV /(/�=)���H- $)�A�;$"
G���:�%�=)D�W ��!� 4.60 - 5.01 ,�กB/ก��G(/=�
'��'=ก!���H?@=�กd'%A��$' >A�)�'I! ��ก.!I �  6 �(?= 
%A��$'H-;!�H��_ ก�(H�ก<X>  �H?@==)D�W ���!����� 
� ?@=�,�กW %A��$'.H�.(IW�����'$M�M=�# ,X�GA�WJI.H�
��H��:�$ กY�;� �;!�H��_ ก�((� � �.!I .(I W  
��)��!/� 6 �(?=  

 

�����-�` 8 E�(�;��;!�H��_ ก�((���<=� >A�)�'I! ��กE/�)��-MV %A��$'%���� G-@ 0 �(?=  E/� 6 �(?= G-@
���!��ก%�E/����!����� 

�.���, 
����
����j ก������(pH) 

0 ��_�  
6 ��_�  

(30ºC 60% RH) 
6 ��_�  

(45ºC 75% RH) 
M1 6.08 ± 0.05 5.21 ± 0.02∗ 4.94 ± 0.03∗ 
M2 5.87 ± 0.01 5.20 ± 0.02∗ 4.60 ± 0.04∗ 
M3 6.00 ± 0.02 5.33 ± 0.05∗ 4.62 ± 0.02∗ 
M4 6.07 ± 0.02 5.21 ± 0.04∗ 4.97 ± 0.03∗ 
M5 6.01 ± 0.02 5.32 ± 0.04∗ 4.86 ± 0.02∗ 
M6 5.98 ± 0.04 5.39 ± 0.02∗ 4.70 ± 0.01∗ 
M7 6.01 ± 0.00 5.19 ± 0.01∗ 5.01 ± 0.02∗ 
M8 5.97 ± 0.02 5.30 ± 0.02∗ 4.89 ± 0.01∗ 
M9 5.91 ± 0.03 5.41 ± 0.00∗ 4.78 ± 0.02∗ 
M10 6.15 ± 0.02 5.16 ± 0.01∗ 4.73 ± 0.01∗ 
M11 6.15 ± 0.06 5.27 ± 0.03∗ 4.73 ± 0.02∗ 
M12 6.12 ± 0.02 5.29 ± 0.13∗ 4.57 ± 0.01∗ 
T0 7.91 ± 0.08               7.76 ± 0.13               7.85 ± 0.03  
T1 7.91 ± 0.02               7.67 ± 0.04               7.62 ± 0.01 
T2 7.92 ± 0.05               7.93 ± 0.05               7.63 ± 0.02 
T3 7.74 ± 0.01               7.92 ± 0.04               7.90 ± 0.01 

∗H-;!�HE%ก%���G���:�%�=)���H- $)�A�;$" (p<0.05) 
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;��;!�H��_ ก�((���<=�%A��$')��-MV 
E�(�($�%����G-@ 8 �'!��;��;!�H��_ ก�((���<=�
)��-MV �H?@=�%�-)H���d,H-;��=)D�W ��!� 7.74 - 7.92 
E/� �H?@=�กd'.!I 6 �(?= G-@���!��ก%�E/����!����� 
�'!��H-;��;!�H��_ ก�((���=)D�W ��!� 7.67 - 7.93 
E/� 7.62 - 7.90 %�H/A�($' ,�กB/ก��G(/=�
�'!��%A��$')��-MV H-;!�H;�%$! ;��;!�H��_ ก�(
(���.H���/-@) ��_ �H?@=�กd'.!I��_ �!/� 6 �(?= W G$>�
�=����!� � ?@=�,�ก%A��$'=)D�W �D����กX@�E<d�กX@��J/! 
,X�H-;!�H;�%$!H�กก!��%A��$' >A�)�'I! ��กLX@�=)D�
W  �D �� � �/ �/ � ) W %A � �$ 'H- � � �  E ;/ � L- ) H 
;��#'=� %GA�WJI%A��$'H-;!�H��_ (��� 
3.3.2 ก������H� �I=)/�<=�,A� ! G-@��'�.!IW `/�ก 
 %A��$' >A�)�'I! ��กG-@H-����ก$(,�ก�$ 
<=��$  %A��$'G-@ M1 - M9 �H?@=�%�-)H���d,E/I! A�H�
J�;�� �I=)/�<=�,A� ! G-@��'�.!IW `/�ก .(IB/($�
%����G-@ 9 ,�กB/ก��G(/=��'!���H?@=�%�-)H%A��$'
 >A�)�'I! ��กG-@H-;!�H�<IH<I <=�����ก$(E/��=G� =/
%���� ���d,WJH�� �'!��H-;���I=)/�<=�,A� ! G-@
��'�.!IW `/�ก=)D�W ��!� 101 - 102.9 E/��H?@=�กd'

.!IG-@���!��ก%���_ �!/� 6 �(?= �'!�� ;���I=)/�
<=�,A� ! G-@��'�.!IW `/�ก/(/��/dก I=)=)D�W ��!� 
96.5 - 103 E%�:I��กd'.!IG-@���!�������_ �!/� 6 
�(?= �'!��;���I=)/�<=�,A� ! G-@��'�.!IW `/�ก
/(/�=)���H- $)�A�;$"G���:�%�=)D�W ��!� 85.4 - 93.3  

%����G-@ 9 E�(�;���I=)/�<=�,A� ! G-@
��'�.!IW `/�ก<=�%A��$')��-MV  T1 - T3 �'!��
�(?= G-@ 0 H-;���I=)/�<=�,A� ! G-@��'�.!IW `/�ก=)D�
W ��!� 97.2 - 102.1 E/��H?@=�กd'��_ �!/� 6 �(?= G-@
���!��ก%�E/����!������'!��H-;�� �I=)/�<=�
,A� ! G-@��'�.!IW `/�ก=)D�W ��!� 98.7-103.3 E/� 
98.1 - 101 %�H/A�($' ,�กB/ก��G(/=�E�(�WJI
�Jd !�� %A��$' >A�)�'I! ��กJ�ก�กd'.!IG-@=��J�DH�
E/�;!�H�?> �D�����A�;$"E=/MN�EH�Fก�%� W ���
�ก$( ,��ก�(ก���/�)%$! GA�WJIH-;���I=)/�<=�
,A� ! G-@��'�.!IW `/�ก/(/� ���H���I=)/� 15 
=�,� ?@=�H�,�ก%A��$' >A�)�'I! ��ก ����A�;$"=)D�
W �D����/�/�)E/��H?@=�กd'W ���!�G-@H-=��J�DH��D� 
=�,,�����ก���/�)%$!<=�����A�;$"W ����ก$(.(I 
��! %A��$')��-MV H-;!�H;�%$!G-@(- 

 

�����-�` 9 E�(�;���I=)/�<=�,A� ! G-@��'�.!IW `/�ก<=� >A�)�'I! ��กE/�)��-MV %A��$'%���� G-@ 0 �(?=  
E/� 6 �(?= G-@���!��ก%�E/����!����� 

�.���, 
�B��
�����.� 
 -�`��,0k
Ba ;
�ก (%) 

0 ��_�  
6 ��_�  

(30ºC 60% RH) 
6 ��_�  

(45ºC 75% RH) 
M1 101.5 ± 3.0 97.6 ± 3.7 85.4 ± 2.4∗ 
M2 101.0 ± 6.1 97.0 ± 1.0 87.7 ± 2.3∗ 
M3 101.4 ± 5.0 96.5 ± 0.6 87.0 ± 2.6∗ 
M4 101.7 ± 3.4 98.2 ± 1.2 88.0 ± 0.8∗ 
M5 102.0 ± 5.7 99.8 ± 1.0 88.5 ± 0.8∗ 
M6 102.0 ± 3.4 99.2 ± 3.9 88.7 ± 0.4∗ 
M7 102.9 ± 3.8 101.0 ± 1.8 91.9 ± 0.4∗ 
M8 102.5 ± 3.7 103.0 ± 1.5 91.6 ± 0.7∗ 
M9 102.8 ± 3.8 102.7 ± 1.5 93.3 ± 0.1∗ 
T1 102.1 ± 2.0 100.6 ± 0.3 101.0 ± 1.6 
T2 97.2 ± 1.5 103.3 ± 3.3 99.1 ± 0.5 
T3 99.0 ± 4.2 98.7 ± 0.4 98.1 ± 1.0 

∗H-;!�HE%ก%���G���:�%�=)���H- $)�A�;$" (p<0.05) 
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3.4 ก��&XกY�PG+�*%I� ==กL��(�$@ <=�%A��$' >A�)�
'I! ��กE/�)��-MV G-@�(?= G-@ 0 E/� �(?= G-@ 6 W 
���!��ก%�E/����!�����  
 ����H� PG+�*%I� = �HD/=����<=�%A��$'
 >A�)�'I! ��กE/�)��-MV (I!)!�+- DPPH %����G-@ 
10 E�(�;���I=)/�ก��)$')$>�<=� >A�)�'I! ��ก
%A��$'%���� �'!�� ;���I=)/�ก��)$')$>�<=� >A�)�
'I! ��กG-@.H�H-����ก$(�$ <=��$ F�� H-;��=)D�
W ��!� 20.7 - 31.9 ��! ;���I=)/�ก��)$')$>�<=�
%A��$'  G-@ H- ����ก$(,�ก�$ <=��$>   0 . 0125% 

w/w,0.025% w/w E/� 0.05% w/w H-;��=)D�W ��!� 
39.0 - 51.8,  55.1 - 67.4E/� 72.1 - 79.5 
%�H/A�($' LX@��'!�����H��<=��=G� =/.H�H-B/%�=
;���I=)/�ก��)$')$>�=)���H- $)�A�;$"G���:�%� E/�G-@
�(?= G-@ 0 E/��(?= G-@ 6 G$>� 2 ���!�กd.H�H-;!�H
E%ก%���ก$ =)���H- $)�A�;$"G���:�%� �H?@=���H��
����ก$(W %A��$'���@HH�ก<X> �'!�� ;���I=)/�ก��
)$')$>����@HH�ก<X>  E/�W %A��$'G-@H-����ก$( 0.025% 
w/w E/� 0.05% w/w E�(�;���I=)/�ก��)$')$>�
H�กก!�� 50 

 
�����-�` 10 E�(�PG+�*%I� = �HD/=����<=� >A�)�'I! ��กE/�)��-MV %A��$'%���� G-@ 0 �(?=  E/� 6 �(?= G-@

���!��ก%�E/����!����� 

�.���, 
�B��
�ก����,��l� (% inhibition) 

0 ��_�  
6 ��_�  

(30ºC 60% RH) 
6 ��_�  

(45ºC 75% RH) 
M1 49.3 ± 3.0 43.8 ± 1.3 44.1 ± 2.2 
M2 47.0 ± 1.4 48.2 ± 0.7 39.0 ± 1.9 
M3 51.8 ± 3.1 50.4 ± 3.7 48.0 ± 1.9 
M4 60.3 ± 5.7 67.4 ± 1.2 59.2 ± 2.8 
M5 63.5 ± 3.6 66.5 ±0.9 58.4 ± 1.0 
M6 59.5 ± 3.1 63.7 ± 0.9 55.1 ± 2.1 
M7 74.8 ± 1.6 79.0 ± 0.4 72.1 ± 0.8 
M8 72.2 ± 1.0 76.2 ± 1.4 72.3 ± 2.4 
M9 79.5 ± 1.9 78.3 ± 3.1 77.8 ± 1.6 
M10 24.9 ± 3.8 30.1 ± 3.1 20.7 ± 4.3 
M11 26.0 ± 0.7 31.9 ± 1.7 23.8 ± 3.3 
M12 30.0 ± 1.5 28.7 ± 4.4 28.5 ± 3.3 
T0 N/A N/A N/A 
T1 412.28±25.2 415.41±8.3 531.13±13.1 
T2 201.57 ± 5.5 209.3±6.9 276.11±4.2 
T3 56.32 ± 5.5 58.91±4.5 68.28 ± 6.3 

 

%����G-@  10 E�(�;�� IC50 <=�)��-MV 
%A��$'%���� �'!��%A��$')��-MV G-@.H�H-����ก$(,�ก
�$ <=��$ F��.H���H��:E�(�;���I=)/�ก��)$')$>�

.(I:X� �I=)/� 50 G-@;!�H�<IH<I  0.5 ก�$H/H�//�/�%� 
��! %A��$')��-MV G-@H-����ก$(,�ก�$ <=��$ F�� 
0.05% w/w, 0.1% w/w E/� 0.5% w/w E�(�;�� 



!.���$�&��%�#=-��                 ก���%�-)HE/�;!�H;�%$!<=�B/�%�$�C#(DE/��=���ก,�ก����ก$(�$ <=��$ F��  
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IC50 W ��!� 412 - 531, 201 - 276 E/� 56 - 68 
H�//�ก�$H/H�//�/�%� %�H/A�($',�กB/ก��G(/=�
�'!��PG+�*ก��%I� = �HD/=����<=�%A��$')��-MV G-@H-
����ก$(,�ก�$ <=��$ F��<X> ก$';!�H�<IH<I <=�
����ก$( �H?@=;!�H�<IH<I <=�����ก$(���@H<X> GA�WJI
;�� IC50 /(/� �H?@=�กd'%A��$'.!I �  6 �(?= �'!�� 
PG+�* %I� = �HD/=����.H� ��/-@ ) E�/� =)� ��H-
 $)�A�;$"G���:�%�G$>��=����!� E�(�WJI�Jd !��
%A��$')��-MV H-;!�H;�%$!G$>�W ���!��ก%�E/�
���!����� 

 
�������	
���0��
ก��
����  
 ;��BDI!�,$)��H��:�%�-)H >A�)�'I! ��กE/�
)��-MV G-@W������ก$(�$ <=��$ F��G-@G��';!�H�<IH<I 
.(I�A���d, LX@�;!�H�<IH<I <=�����ก$(G-@W��W %A��$' $> 
H-PG+�*%I� = �HD/=���� �H?@=&XกY�;!�H;�%$!<=�%A��$'
 >A�)�'I! ��กW ���!�������_ �!/� 6 �(?= �'!��
%A��$'H-;!�H��_ ก�(H�ก<X>  E/�����A�;$"�/�)%$!.�
���H���I=)/� 15 ��! %A��$')��-MV  $> H-;!�H;�%$!
G-@(-�H?@=�กd'.!I��_ �!/� 6 �(?= G-@���!��ก%�E/����!�
���� E !G��W ก��&XกY�%�=.�;?=ก��%�!,�='PG+�*
%I� ��?>=E';G-��-)W ��=���ก<=�%A��$' >A�)�'I! ��ก
E/�)��-MV   =ก,�ก ->)$�=�,��$'����%A��$'<=� >A�)�
'I! F()ก��W�����'$M�M=�#��?@=���@H;!�H;�%$!<=�
%A��$' >A�)�'I! ��ก 
 

ก����ก������ก�2 
 �� !�,$) ->.(I�$'G� � $'� � ก��!�,$),�ก
�'���H����� ��).(I,�ก��� =�(J � �$�'�/ 
(�'���H��EB� (� ) ���,A��O�'���H�� �.&. 
2 5 6 0  H J � !� G ) � /$ ) 'D � � � B� �  �A �  $ ก � �  
;��ก��Hก��!�,$)EJ����%� �/<G-@�$""�173/2560 
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