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 ,����: @�ก)! $*+�"��A+#��BC �5!กก!�.�3�ก"�3D)!  3�@�03!��!��E!$�&++กF������+�!�+-
@�03!��(# 3�G�%01.�!���*H+ Staphylococcus aureus �-D/�I/�H#�+�CF3�C�J�F0��� #!��05�/��H3���.K,@�D�#$���*B+
��L�!.E!��IJ����+����M �E!$�!3�D+! N0�5!ก@�ก)!  �
/0�����
�ก���
��-:  �0�$�!D)�)!@�03!�++กF����
��+�!�+-J /�0%� TLC-densitometry � �+IG�%01.�!���*H+ S. aureus W+#@�ก)!  5!ก��H���L�!.E!��IJ����+��
@�ก)!  �-D� �+I$�!3$#.���!#ก!/�!��-D�$3� ��/�0%� Heating - Cooling cycle �-���E!C@� �+I
$�!3�D$!/�$*+#."+N0�)��# �-D$�!3�Y#�+Z5Z�+!�!�3�$��,W�!� � (n= 30)  �	ก���
��-: �I�"!@�ก)! 3�@�03!�
�!�++กF������+�!�+-��"!ก�I 0.702±0.007 mg/mg W+#@�ก)!  �-D$"! MBC W+#@�ก)! ."+��*H+ S. 

aureus $*+ 1.56 mg/ml 5!ก��H���L�!.E!��IJ����+��@�ก)! J /Z��$�!3�W�3W�� 0.625%w/w �I�"!.E!��I��B
Z�� glycerin 4%w/w, propylene glycol 4%w/w �-D 70%sorbitol 2%w/w �@j�.���E!-D-!/�"�/ (.E!��I��B 16) 
�@j�.E!��I��B3�-�กk�D��B ���B�,  ก-"!�$*+3�-�กk�DZ� 3�ก!�.0 N0�)��# �-Dก!� ( FY3N"!�N0�)��#C � � 5Y#�E!�(.�
.E!��I �#ก-"!�3!�.03@�ก)! ��B$�!3�W�3W��."!#l (0.078, 0.156, 0.313 �-D 0.625%w/w) ��*B+�Yกk!$�!3
�W�3W����B++กG�%014"!��*H+ S. aureus C ��@j�.E!��I��B 16.1, 16.2, 16.3 �-D 16.4 .!3-E! �I )-�#�E!ก!�� �+I
$�!3$#.���I�"!.E!��I��B 16.2 �-D.E!��I��B 16.3 3�$�!3$#.����H#�!#ก!/�!��-D�$3� ���B�, $*+ 3�$�!3Z� C3"
.ก.Dก+� $"! pH ก"+��-D)-�#� �+I$�!3$#.��C3"�.ก."!#ก��+/"!#3���/�E!$�&�!#�K0.0 �-D/�#�@j�.E!��I��B
�!3!�K4"!��*H+ S. aureus C � 5Y#K(ก$� �-*+กC@� �+I$�!3�D$!/�$*+#."+N0�)��# �-D$�!3�Y#�+Z5 FYB#N-ก!�
� �+I�I�"!C3"3�+!�!�3�$�$�Z �ก0 ก!��D$!/�$*+# +!�!�3�$�3�$�!3�Y#�+Z5."+.E!��I��B 16.2 3!กก�"!
.E!��I��B 16.3 ��1��	ก���
��-: C �.E!��I��B 16.2 �@j�.E!��IJ����+����M �E!$�!3�D+! N0�5!ก@�ก)! ��B ��-D3�
@�D�0�%0�!�Z�ก!�4"!��*H+ S. aureus +�ก��H#/�#3�$�!3@-+ ��/C3"ก"+Z)��ก0 $�!3�D$!/�$*+#."+N0�)��#Z�
N(�Z���-DN(�Z��3�$�!3�Y#�+Z5  
 

��������2: 3D)! , @�ก)! , ++กF������+�!�+-, G�%01.�!���*H+�I$�����/, J����+�� 
�����������3������0��� 2560; 13 (;,�,�
�3<): 1-9 
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Development of Cleansing Toner from Puag-Haad  
Napatsawan Kaewsrinon1, Phetrada Changnak1, Tanyanart Phunanue1, Sakulrat Rattanakiat2, Catheleeya Mekjaruskul2* 

 

Abstract 

Introduction: Puag-Haad is a bubble from aqueous crude extract prepared from Artocarpus 

lakoocha heartwood. Oxyresveratrol is a major constituent which possesses an antibacterial 
(especially Staphylococcus aureus) and antityrosinase activities. The main objective of this study was 
to develop cleansing toner containing Puag-Haad. Methods: TLCzdensitometric method was used to 
determine the amount of oxyresveratrol in PuagzHaad. Effect of Puag-Haad on inhibition of S. aureus 
was tested by broth macrodilution and spread plate. The cleansing toners containing Puag-Haad were 
formulated by varying co-solvents. Then, the developed formulations were studied including stability 
test using Heating-Cooling cycle, skin irritation, and satisfaction tests in healthy volunteers (n=30). 
Results: The result showed that a milligram of Puag-Haad contained 0.702±0.007 mg of 
oxyresveratrol. MBC value of Puag-Haad against S. aureus was 1.56 mg/ml. Then, the cleansing 
toners containing Puag-Haad (0.625% w/w) were developed. We found that the formulation No.16 
which composed of glycerin 4%w/w, propylene glycol 4%w/w, and 70%sorbitol 2%w/w as a co-solvent, had a 
good physical stability including clear solution, adherence to skin, and good skin absorption. The 
formulation No. 16 with varied concentration of Puag-Haad (0.078, 0.156, 0.313, and 0.625%w/w 
namely formulation 16.1, 16.2, 16.3 and 16.4 respectively) were then formulated. The formulations 
no.16.2 and 16.3 had a good physical and chemical stability including no change of color, clear 
solution, no precipitant, and significantly unchanged of pH after Heating-Cooling cycles. Moreover, the 
developed formulations still showed antibacterial activity. After that, the skin irritation and satisfaction 
tests of developed cleansing toners were studied in healthy volunteers (n=30). Skin irritation was no 
reported. The satisfied test indicated that the cleansing toner of formulation 16.2 had higher 
satisfaction scores in color, odor, adherence to skin, and good skin absorption than those of 
formulation no.16.3. Conclusion:  This study achieved to develop of cleansing toner containing Puag-
Haad. The formulation No. 16.2 was successful showing antimicrobial effect, no skin irritation, and 
high satisfaction scores. 
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 3D)! �@j��*�Z��#�� Moraceae 3��*B+�!#
�0�/!�!�.���"! Artocarpus lakoocha Roxb. �3*B+�E!�+!
�ก"�C3�3D)! ��B3�+!/, 5 @�WYH�C@3!��I �-���E!C@.�3
�$�B/�ก�I�HE!5��E!Z)��ก0 A+# ��+�A+#++ก3!.!ก�)�#5D
C �N#��W!���-5�Iก���@j�ก�+� )-�#5!ก��H��E!C@/"!#CA
5��)-*+#I Z)��@j�N# N#��BC ����/ก�"! �@�ก)! � (Nilvises 
et al., 1985) �!�@�Dก+I)-�ก��B�IZ�3D)!  C ��ก" ++กF�
�����+�!�+- (oxyresveratrol) @�ก)! 3�$�!3�W�3W��W+#
�!��E!$�& oxyresveratrol �(#ก�"!�ก"�3D)! ��B3!5!ก
%��3�!.0 (Maneechai et al., 2009) �!��E!$�& �#ก-"!�3�
G�%01�!#������0�/!��B)-!ก)-!/ ��"� G�%01.�!���*H+ 
Staphylococcus aureus, Pseudomonas aeruginosa �-D 
Candida albicans �@j�.�� �+ก5!ก��H/�#3�G�%01.�!�
�+�CF3�C�J�F0�����B/�I/�H#ก!����!#�3M ���3-!�0���B
N0�)��# �E!Z)�N0�ก�D5"!#Z�WYH�C � (Xu et al., 2014) 
 �E!)��IJ�$N0�)��#��B �ก0 5!กก!�.0 ��*H+
�I$�����/ ��*H+�I$�����/�"��Z)&"��B�@j��!�)., $*+ 
Staphylococcus spp. (Foster, 1996) 5!ก$,��3I�.0
W+# oxyresveratrol ��B�IC �@�03!��(#Z�@�ก)! FYB#
�!3!�K/�I/�H#��*H+ �#ก-"!�C � +�ก��H#@�ก)! �.��/3C �
#"!/5!ก3D)! ��B�@j��*���B�5�0&�.0IJ. �Z�)-!/�*H���BW+#
@�D���C�/  �#��H�N(��05�/5Y#3����$0 Z�ก!���L�!
N-0.���m��$�*B+#�E!+!#5!ก@�ก)! ��B5D�!3!�K�@j�+�ก
)�YB#�!#�-*+กZ)�ก�IN(�I�0J�$ J /N(��05�/3�$�!3��Z5
��L�!.E!��IJ����+����M �E!$�!3�D+! N0�)��!��B
�!3!�K/�I/�H#)�*+4"!��*H+ S. aureus C � �-D3�$�!3$#.��
��H#�!#ก!/�!��-D�!#�$3�  C3"ก"+Z)��ก0 +!ก!����)�*+
�D$!/�$*+# �-D�ก0 $�!3�Y#�+Z5�(#�, �ก"N(�I�0J�$ 
 

�
/0�����
�ก���
��- 
1.  �3,�C���-D�!��$3� 

 N#@�ก)! C ���I�-D�DI,�*B+J /N�. �.�3��ก 01 
��-�ก�� ��*H+�I$�����/ S. aureus DMST 8440 �!��$3���B
Z��C ��ก" oxyresveratrol (Sigma-Aldrich, Switzerland) 
�!��$3��ก� �0�$�!D)�  ��"� KH2PO3 , Na2HPO4 , 

dimethyl sulfoxide (DMSO)  �-D�!��$3� �ก� 
�$�*B+#�E!+!# ��"� propylene glycol, glycerin, 
sorbitol, sodium hyaluronic acid �@j�.�� 
 2. ก!��0 �$�!D)� )!@�03!��!��E !$�& 
oxyresveratrol Z�@�ก)!  J /�0%� TLC-densitometry 
( � �@-#5!ก�0%�W+# Poonsuk et al., 2016) 3��0%�
 �#��H$*+ 
 �.��/3�!�-D-!/3!.��!� oxyresveratrol 
J /-D-!/Z� methanol Z)�3�$�!3�W�3W�� 0.16 
mg/ml �-D�.��/3�!�-D-!/@�ก)! Z� methanol 
Z)�3�$�!3�W�3W�� 0.1 mg/ml 5!ก��H�ก�+# ��/ nylon 
syringe membrane filter W�! �(��,� 0.45 µm ก"+�
�E!C@�0�$�!D)�@�03!� 
 Z�� �,  � $ �*B + # 3* +  TLC densitometer 
(CAMAG, UK) J /Z���$�*B+#�"��!�-D-!/Z)��@j�
�KI-#I��N"� TLC plate (silica gel 60 F 254) 
W�!  20x10 cm J /�."-D�KI5D�"��!�3!.��!�
��B3�$�!3�W�3W�� 0.16 mg/ml @�03!.� 6, 8, 10, 12, 
14 �-D 16 µl .!3-E! �I �-D�"��!�.��+/"!#
@�03!.� 20 µl -#I��N"� TLC plate 5E!��� 3 
�KI �-���E!�N"� TLC plate  �#ก-"!�5,"3-#Z� TLC 
tank FYB#+0B3.�� ��/.���! (mobile phase) $*+ 
methylene chloride �-D methanol Z�+�.�!�"�� 
85 ."+ 15 �+5�.���!�$-*B+���B�@j��D/D�!# 8 cm 
�E! TLC ++ก3!.�H#�0H#C����B+,�)�(30)�+# �0H#C��Z)�
�)�#�-��5Y#�E!C@+"!� ��/�$�*B+#.��5+"!��N"� TLC 
(TLC scanner) ��B$�!3/!�$-*B� 254 �!J��3.� 
���!#ก�!A��B�� #$�!3��3���%��D)�"!#�*H���BZ.�����
J$�# (AUC) ก�I@�03!��!��E!$�& oxyresveratrol 
W+#�!�-D-!/3!.��!� 5DC �ก�!A3!.��!� �-��
$E!���)!�!��E!$�& oxyresveratrol  Z�@�ก)!  
 3. ก!�� �+IG�%01.�!���*H+ S. aureus 
W+#@�ก)! ��*B+)!$"!$�!3�W�3W��.BE!�, ��B�!3!�K
/�I/�H#��*H+ (MIC) J /�0%� Broth macrodilution 
method ( � �@-#5!ก  Chakraborty et al., 2012) 
 -D-!/N#@�ก)! Z�.���E!-D-!/ 20% DMSO 
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Z��HE!ก-�B� 5!ก��H��5*+5!#Z)�3�$�!3�W�3W�� 0.2-12.5 
mg/mL @��@.��*H+ S. aureus ($�!3�W�3W����*H+     
1x108 CFU/ml) -#Z�)-+ � -+#�,ก)-+ /ก���� 
negative control (+!)!��-�H/#��*H+ Mueller-Hinton 
broth) �E!C@I"3��B+,�)�(30 37oC �@j���-! 24 
��B�J3# I���Yก$"! MIC 5!ก$�!3�W�3W��.BE!��B�, ��B
@� )!ก�!3!�K/�I/�H#ก!��5�0&�.0IJ.W+#��*H+C � 
(W+#N�35DZ�) 
 4. ก!�� �+IG�%01.�!���*H+ S. aureus 
W+#@�ก)! ��*B+)!$"!$�!3�W�3W��.BE!�, ��B�!3!�K
4"!��*H+ (MBC) ( � �@-#5!ก Chakraborty et al., 2012) 

�E!)-+ � -+#5!กก!�)!$"! MIC ��BC3"3�
$�!3W,"��,ก)-+ � -+#C@ spread plate I�
+!)!��-�H/#��*H+ Mueller Hinton Agar (MHA) �-D
�E!C@I"3��B+,�)�(30 37oC �!� 24 ��B�J3# $�!3
�W�3W����B��+/��B�, W+#�!��ก� ��B�!3!�K4"!��*H+C � 
(MBC) 5D��#�ก.C3"�Iก!��5�0&W+#��*H+�I$�����/
I�5!�+!)!��-�H/#��*H+ 

5. ก!���L�!�(.�.E!��IN-0.���m�J����+��
��M �E!$�!3�D+! N0�5!ก@�ก)!  
 .�H#.E!��I��B�.ก."!#ก��5!ก��0 �-D@�03!�
W+#.���E!-D-!/�"�3��B�.ก."!#ก�� C ��ก" glycerin, 
70% sorbitol, �-D propylene glycol J /�,ก.E!��IZ�"
@�03!� methyl paraben (0.3%), propyl paraben 
(0.05%), sodium hyaluronate (0.2%), sodium 
citrate (0.2%), ethylenediamine tetraacetic acid 
(0.2%) ��"!ก�� �-D@��I@�03!.�Z)�$�I 100%  ��/
�!�-D-!/ KH2PO3-Na2HPO4 buffer pH 5.5 

�0%��.��/3J����+�� �.��/3C �J /-D-!/@�ก)! 
Z�.� ��E !-D-!/�"�/�-D�!�-D-!/  KH2PO3-
Na2HPO4 buffer pH 5.5 @�03!� 70% $�Z)�
-D-!/5!ก��H��.03�!�+*B�l �-D@��I@�03!.�Z)�$�I 
100%  ��/�!�-D-!/ KH2PO3-Na2HPO4  buffer 
pH 5.5 
 @�D�30�$�!3$#.�� ��/�0%�+,�)�(30�(#�-�I
+,�)�(30.BE! (Heating-cooling cycle) J /I��5,
.E!��I-#Z��!��D@� ��0���B+,�)�(30 4oC �!� 12 

��B�J3# �-D�E!�W�!.(�+I��B 45oC �!� 12 ��B�J3# 
��I�@j� 1 �+I � �+I��H #)3  6 �+I �-��
@�D�30�N-ก"+��-D)-�#N"!�ก�DI��ก!� Heating-
cooling cycle  �#��H �� $�!3Z� ก!�.ก.Dก+� ก-0B� 
�-D�� $"!$�!3�@j�ก� )�*+ "!#  ��/�$�*B+# pH 
Meter (Mettle-Toledo GmbH, China) 

� �+I@�D�0�%0�!�Z�ก!�4"!��*H+ S. aureus 
W+#.E!��IJ����+��5!ก@�ก)! ��B��L�!C � J /�0%� 
Broth macrodilution method  �#�0%���Bก-"!�Z�
W�!#.�� �-D)!5E!�����*H+�I$�����/J /�0%���I
J$J-���II spread plate 

6. ก!�� �+I$�!3�D$!/�$*+#."+N0�)��# 
�-D$�!3�Y#�+Z5)-�#Z��N-0.���m�J����+����M �E!
$�!3�D+! N0�5!ก@�ก)! Z�+!�!�3�$��,W�!� � 
 ก!��Yกk!Z�3�,k/�N"!�ก!��05!��!5!ก
$�Dก��3ก!�5�0/%��3ก!��05�/Z�3�,k/� $�D�����
�!�.�� 3)!�0�/!-�/3)!�!�$!3 �-W��Bก!���I�+# 
ก53 (�I.)  022/2558 -#�����B 16 3��!$3 2559 
 @�D�!ก� �@j�+!�!�3�$�����!/)�*+
)&0#��B3��,W�!� � +!/,�D)�"!# 18-60 @� Z��W.
�*H���B3)!�0�/!-�/3)!�!�$!3 W�! .��+/"!#
5E!��� 30 $� �0%�ก!���I�3�$��E!J /ก!��+IK!3
$�!3�3�$�Z5J /$� �-*+กก-,"3.��+/"!#�II�5!D5# 
�-*+ก�+!��H#)3  (Census) .!3�ก�m�ก!�$� �-*+ก
+!�!�3�$��W�!�"�33 

6.1 �ก�m�ก!�$� �-*+ก+!�!�3�$��W�! 
(Inclusion criteria)C ��ก" �@j�N(���B3��,W�!� � +!/,
�D)�"!# 18-60 @� C3"+/("Z��D)�"!#ก!��Yกk!+*B� 
�@j�N(���BC3"3��N-�-DC3"�@j�J�$N0�)��#��BI�0����W�
 �!�Z� �-D�@j�N(���B�3�$�Z5�-D/0�/+3�W�!�"�3
ก!��Yกk! 

6.2 �ก�m�ก!�$� �-*+ก++ก5!กก!��Yกk! 
(Exclusion criteria) C ��ก" N(���B.�+#ก!�++ก5!ก
ก!��Yกk!)�*+.0 .!3N-C3"C � �-DN(���B3�+!ก!����
)�*+�D$!/�$*+#+/"!#�,���# 

6.3 �ก�m�ก!�)/, ก!��Yกk! $*+ �3*B+
+!�!�3�$��ก0 ก!��D$!/�$*+#)�*+���  J /3�
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$D���ก!��D$!/�$*+#.�H#�." 3 WYH�C@ 
6.4 �0%�ก!�� �+I$�!3�D$!/�$*+#."+

N0�)��# 
 � �+Iก!��D$!/�$*+#W+#.E!��IN-0.���m�
J����+��@�ก)!  J / � �@-#Z���0%�ก!�� �+I
�D$!/�$*+#5!ก�0%� Draize-Schelenski repeat-
insult patch test FYB#3�W�H�.+� �#��H 
    6.4.1 กE!)� �"����B5D� �+I$*+I�0���
��+#�W� �!�F�!/�!J����+��@�ก)!  �-DW�!�E!)��I
J����+����B3��"��@�Dก+I�)3*+�J����+��@�ก)! �."C3"
�.03@�ก)!  W�! .E!�)�"#-D 3×3 cm 
    6.4.2 ��M �E!$�!3�D+! I�0�����B� �+I ��/
�E!-��,I�HE!�D+! �-D�+Z)��)�# 
    6.4.3 �E!J����+��@�03!.� 0.5 mL �!I�0���
��+#�W���BกE!)� .E!�)�"#C�� Z��N�!กM+F�-D�-!��.+��ก��
�HE!@� ��II�0�����H�  
    6.4.4 �0H#C���@j��D/D��-! 30 �!��  Y#�-!��.+�� 
N�!กM+F�-D��M J����+��++ก ��/�E!-��)�# ��*B+I���YกN-
ก!��D$!/�$*+# )!ก+!�!�3�$�C3"�ก0 +!ก!��D$!/�$*+#
)�*+$�!3N0 @ก.0Z  �E!ก!�� �+I."++�ก 24 ��B�J3# �-��
5Y# Y# �-!��.+�� N�!กM+F�-D��M J����+��++ก ��*B+I���Yก
N-ก!��D$!/�$*+# 
    6.4.5 )-�#5!ก��H�+�ก 24 ��B�J3# ��#�ก.ก!�
�D$!/�$*+#��BN0�)��#W+#+!�!�3�$� �-DI���YกN-ก!�
�D$!/�$*+# ก!��@-N-5D (5!ก�D �I$�!3�,���#W+#
N0�)��#��B�ก0 5!กก!�� �+I J /�I"#�@j��D �I$D���
 �#��H 

0   C3"3�ก!��@-�B/��@-#W+#N0�)��# (N0�)��#@ก.0) 
1   N0�)��#� #�-Mก��+/ 
2   N0�)��#� #@!�ก-!# +!53�ก!�I�3��BW+I 
3   N0�)��#� #@!�ก-!# 3�.,"3I�3�(� 
4   N0�)��#� #3!ก 3�.,"3I�3�(��,���# +!5

�I.,"3�HE!Z� 
5   3�@'0ก0�0/!���+/"!#�,���#-!3C@�+I�+ก

I�0���� �+I 
6.5 ก!�� �+I$�!3�Y#�+Z5W+#N-0.���m�J��

��+��@�ก)! Z�+!�!�3�$��,W�!� � 
 +!�!�3�$���B�E!�II@�D�30� $*+ +!�!�3�$�ก-,"3
� �/�ก�I��B�W�!�"�3ก!��Yกk!ก!�� �+I$�!3�D$!/�$*+#
W+#.E!��IJ����+��5!ก@�ก)! ."+N0�)��# J /Z)�
+!�!�3�$�@�D�30�$�!3�Y#�+Z5."+.E!��I.!3�II
@�D�30�@�Dก+I ��/ $�!3�Y#�+Z5."+�� ก-0B� $�!3Z� 
-�กk�Dก!�.0 N0� ก!� ( FY3W+#.E!��IJ����+���W�!�("
N0�)��# �-D$�!3�(��YกJ /��3."+.E!��I)-�#5!ก� �+I
Z��J����+��@�ก)!  @�D�30�$�!3�Y#�+Z5J /Z��
3!.��� ����$.0W+#-0�$0��� (Likert scale) FYB#�@j�
3!.��� ����$.0�II 5 �D �IJ /Z)�$D��� �#��H 

�Y#�+Z5��+/��B�,    Z)�$D���   1  $D��� 
�Y#�+Z5��+/        Z)�$D��� 2  $D��� 
�Y#�+Z5@!�ก-!#    Z)�$D��� 3  $D��� 
�Y#�+Z53!ก        Z)�$D��� 4  $D��� 
�Y#�+Z53!ก��B�,      Z)�$D��� 5  $D��� 

 5!ก��H�$0 �@j�$D�����3 J /�E!$D���
$�!3�Y#�+Z5��33!�@��/I���/I$�!3�Y#�+Z5Z��."-D
)��W�+ก!�@�D�30� 

7. �K0.0��BZ�� 
 @�03!� oxyresveratrol $"! MIC $"! MBC 
�-D5E!���J$J-��."+5!���!D��*H+�� #$"!�@j� 
mean±SD ก!�@�D�30�-�กk�D�!#ก!/�!� $�!3
�D$!/�$*+#."+N0�)��# �-D$�!3�Y#�+Z5Z���K0.0��0#
�����! $"! pH ก"+��-D)-�#ก!�� �+I$�!3$#
.��Z���K0.0 paired t-test 
 
�	ก���
��-   
 @�ก)! 3�@�03!��!��E!$�& oxyresveratrol 
��"!ก�I 0.702±0.007 mg/mg W+#@�ก)! )�*+ 
702.3±0.007 mg/g W+#@�ก)! FYB #@�03!�
�!��E!$�& oxyresveratrol ��BC �3�$"!Zก-��$�/#ก�I
ก!��Yกk!W+# Maneechai et al. (2009) ��B
�E !ก!��Yกk!�0 � $�!D)�)!@�03!��!��E !$�& 
oxyresveratrol Z��ก"�3D)! �-D@�ก)!   ��/�0%� 
TLC-densitometry �I�" !@�ก)! 3�@�03!�
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�!��E!$�& oxyresvertrol �(#��B�,  $*+ 780.1-837.5 
mg/g �+#-#3!$*+  �ก"�3D)! ��B3�@�03!�
�!��E!$�& oxyresvertrol 49.0-182.3 mg/g 5Y#�@j�
�).,N-��Bก-,"3N(��05�/�E!@�ก)! 3!Z����L�!�@j�
.E!��IJ����+����M �E!$�!3�D+! N0�3!กก�"!�ก"�
3D)!  �."@�03!��!��E!$�& oxyresvertrol ��BC �Z�
#!��05�/$��H#��H3�$"!.BE!ก�"!N-ก!��Yกk!W+# Poonsuk 
et al. (2016) ��B�E!ก!��Yกk!)!@�03!��!��E!$�& 
oxyresvertrol Z�@�ก)! ��BC �5!ก�)-"#� �/�ก�I
#!��05�/��H J /�I�"!�!�-D-!/@�ก)! 3�@�03!�
�!��E!$�& oxyresvertrol ��"!ก�I 0.97±0.05 g/g 
W+#@�ก)!  FYB#Z��@�ก)! 5!ก�)-"#� �/�ก��ก�I@�ก)! 
��BZ��Z�#!��05�/��H �-D�กMI��กk!@�ก)! ��B+,�)�(30 
-20 +#�!�F-�F�/��)3*+�ก�� @�03!��!��E!$�& 
oxyresveratrol ��B3�$�!3�.ก."!#ก����H+!5WYH�ก�I
�D/D��-!��B�กMI��กk!@�ก)!  /0B#�D/D��-!��B�กMI
��กk!@�ก)! 3!กWYH�5D�E!Z)�@�03!��!��E!$�& 
oxyresveratrol Z�@�ก)! - -# 
 5!กก!��Yกk!)!$"!$�!3�W�3W��W+#@�ก)! ��B
��+/��B�, ��B�!3!�K/�I/�H#��*H+ S. aureus  ��/�0%� 

macro dilution technique �E!ก!�� -+# 3 FHE! 
�I�"! C3"�!3!�K��#�ก.�)M�$�!3�.ก."!#W+#
$�!3W,"��D)�"!#�."-D)-+ � -+#C ��� �5� 
��*B+#5!ก@�ก)! �@j��!�-D-!/���HE!.!-�)-*+#�W�3 
5Y#�E!Z)�C3"�!3!�K)!$"! MIC C � 5Y#�!/#!� ��/$"! 
MBC 
 5!กก!��Yกk!)!$"!$�!3�W�3W��W+#@�ก)! ��B
��+/��B�, ��B�!3!�K4"!��*H+ S. aureus C � (MBC) 
J /�E!)-+ � -+#�,ก)-+ ��BZ��Z�ก!�)!$"! MIC 
C@�E!ก!� spread plate I�+!)!� MHA �I�"!��B
$�!3�W�3W�� 1.56 mg/ml �@j�$�!3�W�3W����B��+/
��B�, ��BC3"�I��*H+WYH�I� plate ��H# 3 FHE!  �#��H�$"! 
MBC W+#@�ก)! ��H 5Y#3�$"!��"!ก�I 1.56 mg/ml   
N-ก!�� -+#�� # �#.!�!#��B 1 G�%01.�!���*H+ S. aureus 

��H�+ $-�+#ก�Iก!��Yกk!W+# Parkpoom �-D 
Chantree (2014) ��B�I�"!�!��ก� 3D)! Z�.���E!
-D-!/�+�!�+-�-DJ���0-��Cก-$+-3�G�%01.�!�
��*H+ S. aureus J /C �$"! MIC W+#�!��ก� 3D)! 
��"!ก�I 1.56 �-D 3.125 mg/ml .!3-E! �I  

 

����\�0] 1  N-W+#ก!�� �+IG�%01.�!���*H+ S. aureus W+#@�ก)! ��*B+)!$"! MBC 
�	�� 

�0] 
����� Â� Â�^�\ 
��ก��� (mg/ml) 

�	ก����	�\ 
Plate �0] 1 Plate �0] 2 Plate �0] 3 

1 Negative control - -  - 
2 Positive control + + + 
3 10% DMSO control + + + 
4 50.00 - - - 
5 12.50  - - -  
6 6.25  - - - 
7 3.13 - - - 
8 1.56 - - - 
9 0.78 + + + 
10 0.39 + + + 
11 0.20 + + + 

- $*+ C3"�I��*H+ S. aureus 
+ $*+ �I��*H+ S. aureus 
Negative control $*+ )-+ � -+#��B3�+!)!���*H++/"!#� �/� 
Positive control $*+ )-+ � -+#��B3�+!)!� MHB �-D��*H+ S. aureus 
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5!กก!���L�!.E!��IJ����+����M �E!$�!3�D+! N0�
5!ก@�ก)!  �I�"!C �.E!��I��B3�-�กk�DW+#J����+��
��B � 1 .E!��I (.E!��I��B 16) $*+.E!��I3�ก!�-D-!/��B � Z� 

3�ก!�.0 N0�)��#�-D ( FY3�("N0�)��#C � �3!กก�"!
.E!��I+*B� �(.�.E!��I �#�� #Z�.!�!#��B 2 

 
����\�0] 2 �(.�.E!��IW+#.E!��IJ����+����M �E!$�!3�D+! N0�5!ก@�ก)! .E!��I��B 16 

�.�����ก�, ��
��
���`������, ��A��0]`������, 
@�ก)!  0.63% �!��E!$�& 
Glycerin 4.00% Moisturizer, Co-solvent 
70% Sorbitol 2.00% Moisturizer, Co-solvent 
Propylene glycol 4.00% Moisturizer, Co-solvent 
Methyl paraben 0.30% Preservative 
Propyl paraben 0.05% Preservative 
Sodium hyaluronate 0.20% Moisturizer 
Sodium citrate 0.20% Buffer 
EDTA 0.20% Chelating agent 
KH2PO3-Na2HPO4 buffer pH 5.5 solution qs to 100.00% Buffer, Vehicle 

�-W��B$E!W++�,�0�%0I�.� 1603002108, �����I$E!W+ 19 ..$. 2559 
   
 5!ก��H�@��I�@-�B/�$�!3�W�3W��Z�.E!��IZ)�+/("
Z��"�# 0.078, 0.156, 0.312 �-D 0.624% �@j�.E!��I
��B 16.1, 16.2, 16.3 �-D 16.4 .!3-E! �I J /$�!3
�W�3W�� �#ก-"!�5D�@j�$�YB#)�YB#W+#$"! MBC, $"! 
MBC, �+#��"!W+#$"! MBC �-D��B��"!W+#$"! MBC 
."+��*H+ S. aureus .!3-E! �I N-ก!�� �+IG�%01Z�
ก!�4"!��*H+�I$�����/ S. aureus W+#J����+��@�ก)!  
J /Z���0%� broth macrodilution �I�"! J����+��@�ก)! 
.E !�� I��B  16.2,  16.3 �-D  16.4 �!3!�K4" ! ��*H +
�I$�����/ S. aureus C � ��*B+#5!กC3"�IJ$J-��W+#
��*H+�I$�����/WYH� N-ก!�@�D�30�$�!3$#.��)-�#�.��/3
.E!��IJ����+����M �E!$�!3�D+! N0�5!ก@�ก)! ���M5
�������B+,�)�(30)�+#�I�"!J����+����H# 4 .E!��I 3�
$�!3Z� C3".ก.Dก+� 3�ก-0B�.!3%��3�!.0W+#@�ก)!  $"! 
pH +/("�D)�"!# 5.50-5.57 FYB#�@j�$"!$�!3�@j�ก� -

 "!#W+#N0�)��# 5Y#�"�/- +!ก!��D$!/�$*+#N0�)��# 
N-ก!�@�D�30�$�!3$#.��)-�#5!กN"!�ก�DI��ก!� 
Heating-Cooling cycle 6 �+I (n=4) �I�"!.E!��IJ��
��+��.E!��I��B 16.1-16.3 3����)-*+# Z� C3".ก.Dก+� 3�
ก-0B�.!3%��3�!.0W+#@�ก)!  �"��.E!��I��B 16.4 
.ก.Dก+� (�(@��B 1) $"! pH W+#.E!��I��B 16.1 �-D 
16.4 3�$�!3." !#ก���D)�"!#ก" +��-D)-� #N" !�
ก�DI��ก!� Heating-Cooling cycle ($"! pH +/,"
Z��" � #  5.52-5.57)  +/" ! #3� �� /�E !$� &�!#�K0 .0 
(p=0.008 �-D p=0.015 .!3-E! �I) �"��.E!��I��B 16.2 
�-D 16.3 3�$"! pH ��B�.ก."!#ก���D)�"!#ก"+��-D)-�#
N"!�ก�DI��ก!� Heating/Cooling cycle +/"!#C3"3�
�� / �E ! $� & � ! # � K0 .0  ( p=0.802 � - D  p=0.529 
.!3-E! �I)  �#��H�5Y#C �.E!��I��B3�$�!3$#.����B�,  2 
.E!��I $*+ .E!��I 16.2 �-D 16.3 
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�@��0] 1 .E!��IJ����+����M �E!$�!3�D+! N0�5!ก @�ก)!  )-�#N"!� Heating-Cooling cycle .E!��I��B 16.1, 16.2,  
          16.3 �-D 16.4 .!3-E! �I (F�!/C@W�!) 

 
ก!�� �+I$�!3�D$!/�$*+#."+N0�)��#Z�

+!�!�3�$��,W�!� �5E!��� 30 $� 3�+!/, ��-�B/ 
22.03±1.13 @� �@j�����!/ 15 $� �-D���)&0# 15 
$�  N-ก!�� �+I)-�#�!J����+�� �I�"!C3"3�
+!�!�3�$��!/Z �ก0 +!ก!����)�*+�D$!/�$*+#��H#
)-�#�!J����+�� 30 �!��  24  ��B�J3# �-D)-�#)/, 
�E!ก!�� �+IC@�-�� 24  ��B�J3# �"��ก!��Yกk!W+# 
Poonsuk et al. (2016) Z�ก!��Yกk!ก!���L�!.E!��I
J-���5!ก@�ก)! J /Z��@�ก)! �W�3W�� 0.1%w/w 
กMC3"�I+!ก!����)�*+�D$!/�$*+#W+#+!�!�3�$� 
5!ก��H#�+#ก!��Yกk!5Y#�@j�ก!�/*�/��$�!3@-+ ��/
Z�ก!�Z����BN0�)��#W+#.E!��I5!ก@�ก)!  

N-ก!�� �+I$�!3�Y#�+Z5."+J����+��@�ก)! Z�
+!�!�3�$��,W�!� ���B� �+I$�!3�D$!/�$*+# �-D
Z)��E!�II� �+I$�!3�Y#�+Z5."+J����+��@�ก)!  ��*B+
@�D�30�$�!3�Y#�+Z5Z�-�กk�DW+# �� ก-0B� $�!3Z� 
-�กk�Dก!�.0 N0�)��# ก!� ( FY3�("N0�)��# �-D
$�!3�(��YกJ /��3."+J����+��@�ก)!  �I�"!
+!�!�3�$��"��Z)&"3�$�!3�Y#�+Z5."+��Z��D �I3!ก
KY#3!ก��B�,  �Y#�+Z5."+ก-0B�Z��D �I@!�ก-!#KY#3!ก 
�Y#�+Z5."+$�!3Z�Z��D �I3!กKY#3!ก��B�,  �Y#�+Z5."+
-�กk�Dก!�.0 N0�)��#Z��D �I3!กKY#3!ก��B�,  �Y#
�+Z5."+ก!� ( FY3�W�!�("N0�)��#Z��D �I3!กKY#3!ก
��B�,  �-D$�!3�(��YกJ /��3."+J����+��@�ก)! �Y#�+Z5
Z��D �I3!กKY#3!ก��B�,  

 
 �#��H�J����+��@�ก)! ��B��L�!5!ก�(.��-D

ก��3�0%�ก!�N-0.$��H#��H3�$�!3$#.����H#�!#ก!/�!� �!#
�$3� 3�$�!3�!3!�KZ�ก!�4"!��*H+�I$�����/ S. aureus 
��B�@j��!�).,W+#J�$N0�)��#."!#l �+ก5!ก��HJ����+��
@�ก)! ��B��L�!��HC3"ก"+Z)��ก0 +!ก!�����D$!/�$*+# 
�-D+!�!�3�$�3�$�!3�Y#�+Z5Z��D �I3!กKY#3!ก
��B�,  

 
ก
��
ก������ก�3 
 #!��05�/��HC ���I�,����I��,�5!ก$�D������!�.�� 
3) !�0 �/ !-� /3 )!�!�$!3  �- D$�DN(� �0 5� /
W+W+I$,�N�. �.�3��ก 01 ��-�ก����B+�,�$�!D)� 
@�ก)! �E!)��IZ��Z�#!��05�/��H 
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