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3�4�5"6	 
 3�#7�: 89(:���* (Baccaurea macrocarpa (Miq.) Müll. Arg) ���A! BC(��-' Euphobiaceae H�I(
J:K#9HL%��M.N(*A�O�PC89 #"��Q�8.�" :���*��#��MCR9J:J:.8K#B(9A!ก�B� 300-500 ก.U:ก��#8BA89( VW�CR9#"
�(�U(9#V"N��#"H-&�����HR:XAV.Y� HQB( H�:XAกJ::���*H%.N##�ก*ZY( ��(�.��!("Y�Z�#"��8M������P'H%XNA-Zก&�R�
���%[ก&HP#"H�XYA�89( -Zก&�R���.#�����AAก[V)./V��Q"�O�% �:�-Zก&�R�[V)./89�(A(�# :A.���*A�
H�:XAกJ::���* H%XNA(W�K�%�,(�8BA!A�H�I(J:.8O��\')��#Q�8.V"N#"�B�(J�#*A�����ก����กH�:XAกJ:     
:���* �
��57��#
#ก���
8�": VW�ก���ก��H�:XAกJ::���*�9�!(YW� HAV�(A: �:�H#V�(A: 8����A����
V��%[ก&HP#"H�XYA�89( R���.#�� ]^(A:.PV�Y�R#� ��.#��]:�U�(A!�'V�Y�R#� �:���.#���V((.(V�Y�R#� 
�:�VW�ก��-Zก&�[V)./89�(A(�# :A.����9�!�.)" DPPH, ABTS �:� FRAP ��ก���
8�": PB��9A!:�J:J:.8*A�
����ก����กH�:XAกJ::���*�9�! 95%H#V�(A:#"PB�#�กV"N��� (12.33 %) ��กก��V��A�R���.#�����]:�U�(A!�'
V�Y�R#� %��B�����ก����กH�:XAก:���*�9�! 95%HAV�(A:#"PB�#�กV"N��� (0.14±0.05 mg GAE/g sample) 
V��A���.#���V((.(V�Y�R#� %��B���.#�����PA(H�(�'�V((.(V�Y�R#�*A�����ก��R!����กH�:XAก  
:���*�9�! 50%HAV�(A:#"PB�#�กV"N��� (0.54±0.07 mg GAE/g sample) �:���.#�����KnU��K:�'�V((.(*A�
����ก��R!����กH�:XAกJ::���*�9�! 95%H#V�(A: #"PB�#�กV"N��� (0.60±0.02 mg GAE/g sample) �:�
%��B���.#�����]^(A:.P*A�����ก��R!����กH�:XAก:���*�9�! 95%H#V�(A: #"PB�#�กV"N��� (2.13±0.21 
mg GAE/g sample) ก��-Zก&�[V)./89�(A(�# :A.���V�Y� 3 �.)" %��B�����ก��R!���9�! 95% H#V�(A: CR9[V)./89�(
A(�# :A.���� �V"N��� ��9���ก���
8�":��กก��-Zก&�("Y%��B� ����ก����กH�:XAกJ::���*��#��M(W�#�
���!�ก8'CQ9H�I(�B�(J�#*A�J:.8O��\')��#Q�8.V"NH�I(#.8�8BA�.N����:9A# H%XNA:�ก��CQ9���HP#"�:�H%.N#
# :PB��#�(K%�%XY(�9�(A"กV��R(ZN� 
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Abstract 
 Introduction: Langkhae (Baccaurea macrocarpa (Miq.) Müll. Arg) is a plant belonging to 
family Euphobiaceae. It is a fruit in the southern of Thailand and can high yield 300-500 Kg/tree. 
This research aimed to compare of phytochemical screening, bioactive compound and antioxidants 
activity of Langkhae peel extract. Methods: The phytochemical screening was analyzed by 
colorimetric methods. The total phenolic content of the crude extracts was measured by Folin-
Ciocalteu method and the antioxidant activity was measured by DPPH, ABTS and FRAP 
assays. Results: The percentage of yield of 95% methanol crude extract of B. macrocarpa showed 
the highest yield (12.33%). The test determination of Flavonoids contents found that an 95% ethanol 
crude extract is the highest (0.14±0.05 mg GAE/g sample). The condensed tannins contents of 50% 
ethanol crude extract is the highest (0.54±0.07 mg GAE/g sample). The hydrolysable tannins found 
that 95% methanol crude extract is the highest (0.60±0.02 mg GAE/g sample). The phenolic 
compound found that and 95% methanol crude extract is 2.13±0.21 mg GAE/g sample. The 
antioxidant activity of three methods found that 95% methanol crude extract is the highest. 
Conclusion:  Fortunately, these results suggest the potential of several parts from Langkhae peel 
extract as medicine or cosmetic agent free radical. 
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3�#7� 
 :���* (Baccaurea macrocarpa (Miq.) Müll. 
Arg) ���A! BC(��-' Euphobiaceae H�I(J:K#9HL%��M.N(
V��O�PC89*A����HV-KV! ��#��M%�K�9C(�M�
���HV-#�H:H�"! ���HV-A.(U�("H�"! J::���*#"��Q�8.�" 
H�I(V"N(.!#������V�(ก�(A!B���%�BR:�!C(��#���R���
Q�!��(O�PC89*A����HV-KV! K�9�กB !�:� ��88�(" 
�:�(��).��� CR9J:J:.8AAก� B8:��C(QB��H�XA(
ก�ก��P#MZ�ก�(!�!(*A�V�ก�̂ �:���#��MCR9J:J:.8
K#B(9A!ก�B� 300-500 ก.U:ก��#8BA89( �8B�.N�V"NHก.�*ZY(PXA
H�:XAกJ::���*V"NK#BK�9CQ9���U!Q('Hก.�H�I(*!� �:�#"
ก��-Zก&�[V)./V��Q"�O�%*A��B�(8B��� ��กJ::���* 
V�Y��B�(*A�H�:XAก �:�H(XYAJ: %��B��B�(*A�H�:XAก
��#��M!��!�Y���PV"H�"!กBAU�PHQB( Escherichia coli, 
Stapphylococus aureus �:� Bacillus subtilis H�I(89( 
C(���HV-#�H:H�"!#"ก��-Zก&�H��"!�HV"!���R�B��H(XYA
J: H�:XAก �:�H#:��*A�J::���* %��B��B�(*A�
H�:XAก#"���AAก[V)./V��Q"�O�% HQB( ���]^(A:.P 
]:�U�(A!�' C(��.#��� �ก�B��B�(*A�H(XYA �:�H#:�� 
A"กV�Y�!��CR9[V)./89�(A(�# :A.����"V"N��� (Mohd et al., 
2014) C(*��H�"!�ก�(C(���HV-KV! ก�K�9#"��(�.��!V"N
VW�ก��H��"!�HV"!�J::���*��R�B��H(XYAJ: �:�H�:XAก 
%��B��B�(*A�H�:XAกCR9[V)./V��Q"�O�%�"V"N��� �:�#"
[V)./89�(A(�# :A.���H#XNAV��A��9�!�.)" DPPH assay 
A!B��K�ก�8�#ก��-Zก&�R����%[ก&HP#"H�XYA�89(*A�
J: :���* !��#"K#B#�ก(�ก ��#V�Y�ก��-Zก&���.#�����
AAก[V)./V��Q"�O�% �:�-Zก&�R�[V)./V��Q"�O�% !��
K#BH�I(V"N�(BQ��  
 ���(�Y(��(�.��!("Y#"��8M������P'H%XNA-Zก&�R�
���%[ก&HP#"H�XYA�89( -Zก&�R���.#�����AAก[V)./
V��Q"�O�% �:�-Zก&�R�[V)./89�(A(�# :A.���*A����
�ก����กH�:XAก*A�J::���* H%XNA(W�K�%�,(�8BA!A�
H�I(J:.8O��\')��#Q�8.V"N#"�B�(J�#V"N�ก����กH�:XAก

J::���* A"กV�Y�H�I(ก��H%.N## :PB�*A�%XQC(V9A�M.N(K�9
A"กV��R(ZN� 
 

�
��57��#
#ก���
8�" 
 ก���%��"(%��	"6����� 
 VW�ก���W����A(�ก�#�.)�(*A�%XQ�#�(K%�V"N
CQ9C(ก��V�:A� PXA :���* �:�����A�%XQ�#�(K%�
8��A!B����กJ 9HQ"N!�Q��V��%[ก&-��8�' U�!#"ก��
Hก���B�(*A�H�:XAกJ::���* ��ก8:���� AW�HOAH#XA� 
���R���(��).��� C(QB��H�XA(ก�(!�!( %.-.2559 

ก���%��"(����ก�5 
 H�:XAกJ::���* (W�#�A�V"NA��RO #. 60±2 
A�-�H�:H�"!� (ºC) H�I(H�:� 24 Q�N�U#� (hr) (W�
8��A!B��V"NK�9 #���CR9:�HA"!� Q�N�J::���*�B�(H�:XAก
#� 50 ก��# (g) :�C(*��� �Q#% B �:9�H8.#(YW�ก:�N( 
��.#�8� 250 #.::.:.8� (mL) �W�R���8��VW�:�:�! 50% 
ethanol, 70% ethanol, 95% ethanol �:� 95% 
methanol ��CQ9�.)"ก���ก�����HQB(H�"!�ก��8��VW�
:�:�!�9�!(YW�ก:�N( �����CR9�(.V H*!B��( Water bath 
shaker P��#H��� 150 �A�/(�V" (�A�/min) H�I(H�:� 
24 hr V"NA��RO #.R9A� H#XNAP��กW�R(� (W�K�ก�A��!ก
����ก��R!���9�!ก����&ก�A� Whatman H�A�' 1 (W�
���V"N�ก��K�9#���HR!8��VW�:�:�!AAก U�!CQ9HP�XNA�
��HR!�����ก�-���R#�( H#XNAK�9����ก��(W�K��QB
�*��V"NA��RO #. -20 ºC (�( 12 hr �:9�(W�#�VW�CR9�R9�
A"กP��Y��9�!HP�XNA���HR!�R9����H!XAก�*�� (Freeze 
Dry) ��K�9����ก��R!�� Q�N�(YW�R(�ก*A����V"N�ก��K�9 
(W�K�PW�(��R��9A!:�*A�����ก�� (%yield) 
 ก���5�	3e��
ก��4(��3�f	�%�# 
ก��8����A����%[ก&HP#"H�XYA�89( ��CQ9��.ก.�.!�
ก��Hก.��" R�XAก��8ก8�กA( (Rimjhim et al., 
2014) 
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 � 5 � 	 3 � � � 	� � 4 � � 	 " 5$  5� � " �
 �� 
Wagnerhs test 
 H8�"!#����ก�� 50 #.::.ก��# (mg) :�:�!
�9�!ก��KnU��P:A�.ก �:9�ก�A�HA��B�(V"N K#B
89A�ก��AAก (W��B�(V"N ก�A�K�9  #�R!�(YW �!� 
Wagner�s reagents :�K� 2-3 R!� :�K�C(R:A�
V�:A� ���Hก8��.ก.�.!�V"NHก.�*ZY( R�กH�:"N!(H�I(�"
(YW�8�:��� �����B�J:ก��V��A�H�I(��ก 
 �5�	3���4��$!3ij�5�%�� iก�!4ik5$ 
 H8�"!#����ก�� 50 mg :�:�!�9�!(YW�ก:�N( 
1.5 mL �:9�ก�A�HA��B�(V"NK#B89A�ก��AAก (W��B�(V"N
ก�A�K�9#�V��A�R�P��'U�KnH��8�:�Kก:UPK��' 
 �5�	3���4��$ !3ij�5�% 5��"�
�� 
Fehlinghs test 
 (W�����ก��C�BR:A�V�:A�R:A�:� 1 mL H8.#
(YW�!� A �:� B  �:9�(W�K�89#C( Water bath V"NA��RO #. 
80 ºC, 2 min �:9����Hก8ก��H�:"N!(�"�:�ก��8ก8�กA( 
 � 5 � 	 3 � � � i ก � ! 4 i k %$  5� � " �
 �� 
Benedicths test  
 (W�����ก��C�BR:A�V�:A�R:A�:� 0.5 mL 
H8.#(YW�!� Benedict�s reagent 0.5 mL J�#CR9H*9�ก�(  
�:9�(W�K�89#C( Water bath V"NA��RO #. 80 ºC, 2 min 
�:9����Hก8ก��H�:"N!(�"�:�ก��8ก8�กA( 
 �5�	3���k�!�#
# 5��"�
�� Foam test 
 H 8 �" ! #����ก� �  50 mg : �: �!�9 � !             
(YW�ก:�N( 20 mL :�C(ก���Aก8�� �:9�H*!B� 15 min 
�����.#��]A�V"NHก.�*ZY( R�ก#"*(�� 2 cm �����B�
H�I(���ก:�B#��U�(.( 
 �5�	3e����!��%�#�� ก�5	 (
!# 
5��"�
�� Biuret test 
 H8�"!#����ก�� 50 mg :�:�!�9�!(YW�ก:�N( 
10 mL �:9�ก�A�HA��B�(V"NK#B89A�ก��AAก (W��B�(V"N
ก�A�K�9 C�BR:A�V�:A�R:A�:� 2 mL R!� 2% 

PA�H�A�'��:H]8 �:� 95% HAV�(A:  1 mL ��ก(�Y(
H8.#U%�V�H�"!#Kn��AกK��'H%"!�H:8 1-2 ก9A( �:9�
���Hก8ก��H�:"N!(�"H�I(�"Q#% �:�Hก.�ก����B�Q�Y( 
�����B�H�I(���ก:�B#U��8"( 
 �5�	3���ก�96(i�(�# 5��"�
�� Spot test 
 (W�����ก��#�����(ก����&ก�A��:9�M 
�(K�H�XNA!� ���Hก8P���(YW�#�(�(ก����&ก�A� 
R�ก#"P���(YW�#�( �����B�H�I(���ก:�B#K*#�( 

�5�	3���ก�96(no#	�
4�� ��##
# 
 �5�	3���ก�96(no#	�
4 5��"�
�� Ferric 
chloride test  
 H8�"!#����ก�� 50 mg :�:�!�9�!(YW�ก:�N( 5 mL 
R!� 5% H]A�.PP:AK��' J�#CR9H*9�ก�( �:9����Hก8ก��
H�:"N!(�"H�I(�"H*"!�H*9# �����B�H�I(���ก:�B#]^(A:.P  
 �5�	3���ก�96(��##
# 5��"�
��  
Lead acetate test  
 H8�"!#����ก�� 50 mg :�:�!�9�!(YW�ก:�N( 5 mL 
H8.# 10% :"�A��.H8� 3 mL J�#CR9H*9�ก�( �:9����Hก8ก��
Hก.�8�กA(*��*�B( �����B�H�I(���ก:�B#�V((.( 
 � 5 � 	 3 ก �96 ( � � � (� � (� 	 ก  5� � " �
 �� 
Alcohol 95% test 
 H8�"!#����ก�� 100 mg :�:�!�9�!(YW�
ก:�N( 10 mL H8.#HAV�(A: 25 mL J�#CR9H*9�ก�( 
�:9����Hก8ก��H�:"N!(�"H�I(�"*��*�B( 
 ก����ก��e���
(�&���		ก
��
���������� 
 ��
(�&���no#	�
4��f �e(5 ( Total 
Phenolic compounds) (Hou et al., 2003) 
 (W����:�:�!#�8���( Gallic acid 
H*9#*9( 1 #.::.ก��#/#.::.:.8� (mg/mL) #�H�XA���
�9�! Dimethyl sulfoxide (DMSO) CR9#"P��#
H*9#*9(C(QB��8B��� �� H�8���:�:�!8��A!B��
��.#�8�  20 K#UP�:.8 �  (µ L) J�#ก�� Folin-
Ciocalteu reagent ��.#�8� 100 µL J�#CR9H*9�ก�( 
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�:�V.Y�K�9 1 min V"NA��RO #.R9A� H8.# 7.5% (w/v) 
Sodium bicarbonate (Na2CO3) ��.#�8� 80 µL 
J�# CR9 H *9 �ก� (  � : �V.Y � CR9 H ก. ���. ก. �. ! � C(V"N
A��RO #.R9A� 30 min ���PB�� �ก:X(���V"NP��#!��
P:XN( 765 (�U(H#8� (nm) �:�����H�I(R(B�!
#.::.ก��#�## :ก���ก::.ก/ก��#����ก�� (mg 
GAE/g sample) 

��
(�&���n��!�#	"5$��f�e(5 (Total 
Flavonoind content) 
 (W����:�:�!#�8���( Quercetin H*9#*9( 1 
mg/mL #�H�XA����9�! DMSO CR9#"P��#H*9#*9(C(QB��
8B��� ��H�8���:�:�!8��A!B����.#�8� 25 µL J�#ก�� 
95% Ethanol ��.#�8� 75 µL J�#CR9H*9�ก�( �:�V.Y�K�9 
1 min V"NA��RO #.R9A� H8.#10%Alumium Chloride 
��.#�8� 5 µL, 1M Potassium acetate ��.#�8� 5 µL 
�:�(YW�ก:�N( ��.#�8� 140 µL J�#CR9H*9�ก�( �:�V.Y�CR9
Hก.���.ก.�.!�C(V"NA��RO #.R9A� 30 min ���PB�� �ก:X(
���V"NP��#!��P:XN( 415 nm U�!CQ9 Quercetin H�I(
���#�8���( �:�����H�I(R(B�!#.::.ก��#HP�A�.8.(/
ก��# ����ก�� (mg QE/g sample) 
 ��
(�&�����##
#��f �e(5 ( Total 
Tannin content) 
 Condensed tannin content 
 (W ����:�:�!#�8�� �(  Epicatechin 
H*9#*9( 1 mg/mL #�H�XA����9�! DMSO CR9#"P��#
H*9#*9(C(QB��8B��� ��H�8���:�:�!8��A!B��
��.#�8� 20 µL J�#ก�� 1%vanillin ��.#�8� 50 µL 
�:� 25% H2SO4 ��.#�8� 50 µL J�#CR9H*9�ก�( 
V.Y�CR9Hก.���.ก.�.!�A��RO #.R9A�C(V"N#X� 15 min ���
PB�� �ก:X(���V"NP��#!��P:XN( 500 nm U�!CQ9 
Epicatechin H�I(���#�8���( �:�����H�I(R(B�!
#.::.ก��#�## :A.%.P�V"Q.(/ก��#����ก�� (mg ECE/g 
sample) 

Hydrolysable tannin content 
 (W����:�:�!#�8���( Gallotannin H*9#*9( 1 
mg/mL #�H�XA����9�! DMSO CR9#"P��#H*9#*9(C(QB��
8B��� ��H�8���:�:�!8��A!B����.#�8� 20 µL J�#ก�� 
Folin-Ciocalteu reagent (H�XA��� 10 HVB�) ��.#�8� 100 
K#UP�:.8� J�#CR9 H*9 �ก� ( �:�V.Y �K�9  1 min V"N
A��RO #.R9A� H8.#7.5% (w/v) Sodium bicarbonate 
��.#�8� 80 µL J�#CR9H*9�ก�( �:�V.Y�CR9Hก.���.ก.�.!�C(
V"NA��RO #.R9A� 30 min ���PB�� �ก:X(���V"NP��#!��
P:XN( 765 nm U�!CQ9 Gallotannin H�I(���#�8���( �:�
����H�I(R(B�!#.::.ก��#�ก:U:�V((.(/ก��#����ก�� 
(mg GE/g sample) 
 ��ก��
��
����������!5"��ก��
��
�
%��#	#9(H�	
��  
 DPPH assay (Schlesier et al., 2002) 
 (W����:�:�!#�8���( Trolox H*9#*9(  1 
mg/mL #�H�XA����9�! DMSO CR9#"P��#H*9#*9(C(QB��
8B��� ��H�8���:�:�!8��A!B����.#�8� 10 µL J�#ก�� 
���:�:�! DPPH ��.#�8� 190 µL J�#CR9H*9�ก�(A!B��
���H��� �:�V.Y�CR9Hก.���.ก.�.!�V"NA��RO #.R9A�C(V"N#X� 
30 min ���PB�� �ก:X(���V"NP��#!��P:XN( 515 nm U�!
CQ9 Trolox H�I(���#�8���( 
 ABTS assay (Re et al., 1999) 
 (W����:�:�!#�8���( Trolox H*9#*9( 1 
mg/mL #�H�XA����9�! DMSO CR9#"P��#H*9#*9(
C(QB��8B��� H8�"!#���:�:�! ABTS°+ : ��H�8
���:�:�! ABTS J�#ก�� Potassium persulphate 
A�8���B�( 1 : 1 H�XA��� ABTS°+ �9�! Phosphate 
buffer (pH 7.0) C(A�8���B�( 1:20 (v/v) CR9#"PB�
� �ก:X(���K#BHก.( 1,000 nm    ��H�8���:�:�!
8��A!B����.#�8� 10 µL J�#ก�� ���:�:�! ABTS 
��.#�8� 190 µL J�#CR9H*9�ก�(A!B�����H��� �:�
V.Y�CR9Hก.���.ก.�.!�V"NA��RO #.R9A�C(V"N#X� 15 min 
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���PB�� �ก:X(���V"NP��#!��P:XN( 734 nm U�!CQ9 
Trolox H�I(���#�8���( 
 FRAP assay (Ronald et al., 2005) 
 (W����:�:�!#�8���( Trolox H*9#*9( 1 
mg/mL #�H�XA����9�! DMSO CR9#"P��#H*9#*9(C(QB��
8B��� H8�"!#���:�:�! FRAP : ��H�8���:�:�! TPTZ 
1 mL J�#ก�����:�:�! Ferric chloride 1 mL �:� 
Sodium acetate buffer 10 mL J�#CR9H*9�ก�( ��H�8
���:�:�!8��A!B����.#�8� 10 µL J�#ก�� ���:�:�! 
FRAP ��.#�8� 190 µL J�#CR9H*9�ก�(A!B�����H��� �:�
V.Y�CR9Hก.���.ก.�.!�V"NA��RO #.R9A�C(V"N#X� 15 min ���PB�
� �ก:X(���V"NP��#!��P:XN( 593 nm U�!CQ9 Trolox H�I(
���#�8���( 
 �u
%
�������5�	3 
 J:ก��-Zก&�V"NK�9#��.HP���R'V���M.8. 8��
���Q(.�8��H:* (Numerical Variable) M ก(W�H�(A
C(� ���� mean±SD ก���.HP���R'P��#������( 
(Analysis of varice, ANOVA) M กCQ9H%XNAR�PB�
(�!�W�P��V���M.8.V"N�����P��#HQXNA#�N( 95% 
 

��ก���
8�" 
 ��ก�& �	�����ก�5e"�38�ก����	ก
������� ��	"� �	�����ก�5%6	#f7�e#�ก�e�� 
 (W�����ก��R!����กH�:XAกJ::���* �9�!
8��VW�:�:�! 3 Q(.� PXA (YW�, H#V�(A: �:�HAV�(A: 
U�!��B�H�I( 3 P��#H*9#*9(PXA 50%, 70% �:� 
95% HAV�(A: K�9����ก��R!�� 5 Q(.� %��B����
�ก��V"NK�9#":�ก&��Cก:9HP"!�ก�( (8����V"N 1) �ZN����
�ก��R!����กH�:XAก:���*V�Y� 5 Q(.� VW�CR9�R9�
�9�!HP�XNA���HR!�����ก�-���H!XAก�*�� ����ก��
V"NK�9#":�ก&��H�I(J�PBA(*9��R!�� �"�9#-���A.� 
(W�PB�V"NK�9K�P.��9A!:�(YW�R(�ก�R9���กJ:J:.8�9A!:�
*A�H�:XAก:���* (% yield) %��B� ����ก��R!��V�Y� 

5 Q(.� #"PB� % yield A! BC(QB�� 2.326-12.33 U�!%��B� 
����ก��R!����กH�:XAก:���*�9�! 95% H#V�(A:CR9
PB� % yield #�กV"N���PXA 12.33 �:�����ก��R!����ก
H�:XAก:���*�9�!(YW� CR9PB� % yield (9A!V"N���PXA 2.326 
 ก��%��8�	3����
ก����%�$�4(��3�f	�%�# 
 ��กก��V��A�R�%[ก&-��8�'HP#"H�XYA�89( 
(8����V"N 2) %��B� ����ก��R!����กH�:XAกJ::���* 
V�Y� 5 Q(.� %����ก:�B# Alkaloids, Carbohydrate & 
glycoside �:� Phenolic compounds & Flavonoids �8B
����ก��R!���9�!(YW� %����ก:�B# Gum & Mucilages, 
����ก��R!���9�! 50% HAV�(A:, 70% HAV�(A:, 
95% HAV�(A: �:� 95%  H#V�(A: %����ก:�B# 
Proteins & Amino acid �:� ����ก��R!���9�! 50% 
HAV�(A: �:� 70% HAV�(A: %����ก:�B# Saponin 
 ก����ก��e���
(�&���		ก
��
���������� 
 ��
(�&���no#	�
4��f�e(5 
 ��กก��8���R���.#�����]^(A:.P
V�Y�R#� (total phenolic compound) C(����ก��
R!����กH�:XAกJ::���* %��B���.#�����]^(A:.P�8B:�
8��VW�:�:�!PXA 95% H#V�(A:, 70% HAV�(A: 
�:� 50% HAV�(A: #"PB�HVB�ก�� 2.13 ± 0.21, 1.87 ± 0.18 
�:� 1.76 ± 0.04 mg GAE/g sample 8�#:W���� 
 ��
(�&���n��!�#	"5$��f�e(5 
 ��กก��8���R���.#��]:�U�(A!�'V�Y�R#� 
(total flavonoid contents) C(����ก��R!����กH�:XAก
J::���* %��B���.#�����]:�U�(A!�'�8B:�8��VW�
:�:�!PXA 95% HAV�(A: (YW� �:� 50% HAV�(A: #"PB�
HVB�ก�� 0.14±0.05, 0.13±0.03 �:� 0.13±0.06 mg QE/g 
sample 8�#:W���� (8����V"N 3) 
 ��
(�&�����##
#��f�e(5  

��กก��8���R���.#���V((.(V�Y�R#� 
(total tannin content) ��B�AAกH�I( 2 Q(.� PXA 
Condensed tannins �:� Hydrolysable tannins 
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 Condensed tannins 
��กก���. HP���R'��.#�� Condensed 

tannins (proanthrocyanidin) %��B���.#����� 
Condensed tannins �8B:�8��VW�:�:�!PXA 50% HAV�(A:, 

95% HAV�(A: �:� 70% HAV�(A: #"PB�HVB�ก�� 
0.54 ±0.07, 0.39±0.04 �:� 0.36±0.11 mg ECE/g 
sample 8�#:W���� 

%������� 1 ����:�ก&��*A�����ก��R!����กH�:XAกJ::���*�:��9A!:�*A�����ก��8BA(YW�R(�ก�R9� 

%���7�� ��" ��ก�& �	�����ก�5 ��	"� �	�����ก�5 

50% HAV�(A:  
 

5.646 

70% HAV�(A:  

  

5.081 

95% HAV�(A:  
 

5.302 

95% H#V�(A:  
 

12.33 

(YW�ก:�N( 
 

2.326 
 

Hydrolysable tannins 
 ��กก���.HP���R'��.#�� Hydrolysable 
tannins %��B���.#����� Hydrolysable tannins 
*A�����ก�� 95% H#V�(A:, 70% HAV�(A: �:� 
50% HAV�(A: #"PB�HVB�ก�� 0.60±0.02, 0.58±0.02 
�:� 0.55±0.03 mg GE/g sample 8�#:W���� 

ก����ก��
��
����������!5"��ก��

��
�%��#	#9(H�	
��  
 ก��-Zก&�[V)./89�(A(�# :A.���*A����
�ก����กH�:XAกJ::���*�9�! 3 �.)" PXA DPPH 

assay, ABTS assay �:� FRAP assay ��กก��
�.HP���R'V�Y� 3 �.)" %��B� ����ก��R!���9�! 95% 
H#V�(A: CR9[V)./89�(A(�# :A.���� �V"N��� #"PB� 
14.10±0.22, 403.34±1.78 �:� 2.38±0.06 mg 
TEAC/g sample 8�#:W���� �ZN�����[V)./89�(
A(�# :A.���K�9�"ก�B� ����ก��R!����ก 70%        
HAV�(A:, 50% HAV�(A:, 95% HAV�(A: �:�(YW� 
(8����V"N 4) 
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%������� 2 J:ก��8����A�V��%[ก&-��8�'HP#"H�XYA�89( 

Phytochemical Srceening test H2O EtOH 50% EtOH 70% EtOH 95% MeOH 95% 
Alkaloids 
> wagner's reagent + + + + + 
Carbohydrates & glycosides 
> Fehling's test + + + + + 
> Benedict's test + + + + + 
Saponins 
> Form test - + + - - 
Proteins & Amino acids 
> Biured reagent - + + + + 
Fixed oils & Fat 
> Spot test - - - - - 
Phenolis compound & Flavonoids 
> Ferric chloride test + + + + + 
> Lead acetate test + + + + + 
Gums & Mucilages 
> Alcohol 95% test + - - - - 

(-) Negative , (+) Positive 
 
%������� 3 -Zก&�R���.#�����AAก[V)./V��Q"�O�%*A�����ก����กH�:XAกJ::���* 

%���7�� ��" 

��
(�&���		ก
��
���������� 

TPC  
(mg GEA/g sample) 

TFC  
(mg QE/g sample) 

Proanthrocyanidin  
(mg ECE/g sample) 

Hydrolyze tannins  
(mg GE/g sample) 

(YW�ก:�N( 0.98 ± 0.06 d 0.13 ± 0.03  0.18 ± 0.04 c 0.31 ± 0.02 d 
50% HAV�(A: 1.76 ± 0.04 c 0.13 ± 0.06  0.54 ± 0.07 b,c 0.55 ± 0.03 c 
70% HAV�(A: 1.87 ± 0.18 b,c 0.13 ± 0.04  0.36 ± 0.11 b 0.58 ± 0.02 b 
95% HAV�(A: 1.53 ± 0.02 a,b 0.14 ± 0.05  0.39 ± 0.04 a,b 0.42 ± 0.01 a,b 
95% H#V�(A: 2.13 ± 0.21 a 0.13 ± 0.03  0.30 ± 0.09 a 0.60 ± 0.02 a 

(mean±SD); n=5 PB�C(�8B:�PA:�##"A�ก&�!กC(�8B:�Q(.�*A�����ก��R!����กH�:XAกJ::���*����P��#�8ก8B��A!B��#"
(�!�W�P��V���M.8.V"N�����P��#HQXNA#�N( 95% 
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%������� 4 ����[V)./V��Q"�O�%U�!-Zก&�[V)./89�(A(�# :A.���*A�����ก����กH�:XAกJ::���* 

%���7�� ��" 


��
�%��#	#9(H�	
��  (mg TEAC /g sample) 

DPPH assay ABTS assay FRAP assay 

(YW�ก:�N( 8.54  ±  0.64 c 360.03 ± 8.43 b 2.37 ± 0.05 

50% HAV�(A: 9.70 ± 0.30 c 391.08 ± 2.73 b 2.23 ± 0.03 

70% HAV�(A: 10.41 ± 0.21 b 401.31 ± 1.03 a 2.33 ± 0.04 

95% HAV�(A: 8.47 ± 0.26 b 370.86 ± 1.78 a 2.37 ± 0.12 

95% H#V�(A: 14.10 ± 0.22 a 403.34 ± 1.78 a 2.38 ± 0.06 

(mean±SD); n=5 PB�C(�8B:�PA:�##"A�ก&�!กC(�8B:�Q(.�*A�����ก��R!����กH�:XAกJ::���*����P��#�8ก8B��A!B��#" 
(�!�W�P��V���M.8.V"N�����P��#HQXNA#�N( 95% 

 
 

 

	�
���"�� ��9���ก���
8�" 
 ����ก��R!����กH�:XAกJ::���* �9�!
8��VW�:�:�! 3 Q(.� PXA (YW�ก:�N(, 95% H#V�(A:  
�B�(HAV�(A: ����B�H�I( 3 P��#H*9#*9( PXA 50%, 
70% �:� 95% HAV�(A: �ZN�8��VW�:�:�!HR:B�("Y #"
P���#��8.H�I(8��VW�:�:�!V"N#"*�Y� (Polar Protic 
Solvents) U�!��กก��V��A��9�!8��VW�:�:�!V"N#"
*�Y�(9A!R�XAK#B#"*�Y� %��B� ����ก��V"NK�9#"��.#��
(9A!#�ก H(XNA���กUP����9��*A�����ก��K#B
HR#���#8BA8��VW�:�:�! ���(�Y(�Z�H:XAก8��VW�
:�:�!V"N#"*�Y��V( K�9����ก��R!�� 5 Q(.� %��B�
����ก��V"NK�9#":�ก&��Cก:9HP"!�ก�( PXA#":�ก&��
H�I(J�PBA(*9��R!�� �"�9#-���A.� (W�PB�V"NK�9K�P.�
�9A!:�(YW�R(�ก�R9���กJ:J:.8�9A!:�*A�H�:XAกJ:
:���* (% yield) %��B� ����ก��R!��V�Y� 5 Q(.� #"
PB� (% yield)  A! B C(QB�� 2.326-12.33 �B�(
ก��-Zก&�R�%[ก&HP#"H�XYA�89( %��B� ����ก��

R!����กH�:XAกJ::���*V�Y� 5 Q(.� %����ก:�B# 
Alkaloids, Carbohydrate & glycoside �:� 
Phenolic compounds & Flavonoids �8B����ก��
R!���9�!(YW�ก:�N( %����ก:�B# Gum & Mucilades, 
����ก��R!���9�! 50% HAV�(A:, 70% HAV�(A:, 
95% HAV�(A: �:� 95% H#V�(A: %����ก:�B# 
Proteins & Amino acid �B�(����ก��R!���9�! 
50% HAV�(A: �:� 70% HAV�(A: %����ก:�B# 
Saponin 
 ��กก���. HP���R'���AAก[V)./ V��
Q"�O�% 3 ก:�B# PXA ก��R���.#��]:�U�(A!�'
V�Y�R#� ��.#���V((.(V�Y�R#� �:���.#��]^(A:.ก
V�Y�R#� U�!ก��R���.#���V((.(V�Y�R#� ��B�
AAก H�I (  2 Q(. �PX A  condencesed tannins 
(proanthrocyanidin) %��B� ����ก��R!���9�! 
50% HAV�(A:#"PB�HVB�ก�� 0.54±0.07 mg ECE/g 
sample �:��.)" Hydrolysable tannins %��B� ���
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�ก� �R!���9 �!  95%H#V�(A:  #" PB � HVB �ก� � 
0.6±0.02 mg GE/g sample ก��R���.#�����AAก
[V)./V��Q"�O�%ก:�B#]:�U�(A!�'��ก����ก��
R!���9�! 95% HAV�(A: #"PB�HVB�ก�� 0.14±0.05 
mg QE/g sample �B�(C(�.)"R���.#�����AAก
[V)./V��Q"�O�%]^(A:.กV�Y�R#� %��B� ����ก��
R!���9�! 95% H#V�(A: #"PB�HVB�ก�� 2.13±0.21 
mg GAE/g sample �ZN�#"PB�(9A!ก�B���(�.��!*A� 
Mohd Fazelly et al., (2014) %��B� ��.#�����
AAก[V)./V��Q"�O�%ก:�B#]:�U�(A!�' C(����ก��
R!���9�!8��VW�:�:�! 80% H#V�(A: #"PB�HVB�ก�� 
44.68±0.67 mg CE/g sample  �:���.#�����AAก
[V)./V��Q"�O�%ก:�B#]^(A:.ก PXA 60.04±0.53 mg GAE /g 
sample �B�(ก��H��"!�HV"!�P��#��#��MC(ก��
AAก[V)./89�(A(�# :A.���*A�����ก��R!����ก
H�:XAกJ::���*U�!�.)" DPPH, ABTS �:� FRAP 
%��B� ����ก���8B:�Q(.�#"ก��AAก[V)./89�(A(�# :
A.���V"N�8ก8B��ก�( U�!�.)" DPPH ����ก��V"NCR9
KnU��H�(A�8A#C(ก��กW����A(�# :A.���K�9�" PXA 
����ก��R!���9�! 95% H#V�(A: #"PB�HVB�ก�� 
14.10±0.22 mg TEAC/g sample �B�(�.)" FRAP 
����ก��V"N��#��MCR9A.H:�ก8�A(K�9�"H%XNAH�:"N!(� �
CR9A! BC(�O���V"NH�M"!�V"N��� PXA ����ก��R!���9�! 
95% H#V�(A: HQB(H�"!�ก�( U�!#"PB�HVB�ก�� 
2.38±0.06  mg TEAC/g sample  �ZN�PB�V"NK�9#"PB�
(9A!ก�B���(�.��!*A� Mohd Fazelly et al., (2014) 
%��B� �.)" DPPH #"PB�HVB�ก�� 196.94±0.43 mg 
AEAC/g sample �:� �.)" FRAP #"PB�HVB�ก�� 
102.88±0.57 mg AEAC/g sample �B�(C(�.)" 
ABTS ����ก��V"N กW ��� �A(�# :A. ���Q(.�H�A�'
AAกK��'K�9�" PXA ����ก��R!���9�! 95% H#V�(A: 
#"PB�HVB�ก�� 403.34±1.78 mg TEAC/g sample  �ZN�
PB�V"NK�9#"PB�#�กกก�B���(�.��!*A� Mohd Fazelly et al., 

(2014) �ZN�%��B� ����ก��R!���9�! 80% H#V�(A: 
U�!�.)" ABTS #"PB�HVB�ก�� 9.97±0.30 mg AEAC/g 
sample A��H(XNA�#���ก8��VW�:�:�!V"NCQ9V��A�   
#"P��#�8ก8B��ก�( �B�J:CR9ก��R���.#��]:�U�(A!�'
V�Y�R#� ��.#��]^(A:.กV�Y�R#� �.)" DPPH �:� �.)" 
FRAP #"PB�(9A!ก�B���(�.��!*A� Mohd Fazelly et al., 
(2014)  �B�( �.)" ABTS PB�V"N K�9#"PB�#�กก�B�
��(�.��!*A� Mohd Fazelly et al., (2014) H(XNA���ก
CQ98��VW�:�:�! 80% H#V�(A: (Aก��ก("Y����ก��
��กH�:XAกJ::���*V"N#"��.#�����KnU��K:�'�V((.(� � 
V"NK�9��กก��V��A��9�!8��VW�:�:�! 95% H#V�(A: 
�B�J:CR9P��#��#��MC(ก��AAก[V)./89�(A(�# :
A.���V�Y� 3 �.)" PXA DPPH, ABTS �:� FRAP � �*ZY(
8�#K��9�! �ZN��A�P:9A�ก����.#��������กA�]^(A:.P
V�Y�R#�V"NCR9J:� ���� H(XNA���ก����ก��R!����ก
H�:XAกJ::���*V"NK�9-Zก&�A�������กA��9�!���
R:�!Q(.�V"N#"[V)./89�(A(�# :A.�����#ก�(�8B���
AAก[V)./V"NH�I(R:�กC(ก��89�(A(�# :A.��� U�!�B�(
CR�B(B���H�I(ก:�B#]^(A:.ก 
  

ก
%%
ก��(�� ก�� 
 *A*A�%��P��- (!' �. �� ! �: �%�,(�
J:.8O��\')��#Q�8.H%XNA�ก��A��B�H��.#��*O�% 
#R��.V!�:�!�#B]��R:�� �:�R9A���.��8.ก��HO��Q�.V!�
�:�J:.8O��\')��#Q�8. P���.V!�-��8�'�:�
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