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��()�� �����%��&'4�����5���(67/���&'����.�-��&�	�������8��#�$����7�� �$
��4 �����'8��4 )���#���9�� (Phyllanthus emblica Linn.) )����5�4 (Terminalia chebula
Retz.) ���)������+� (Terminalia bellerica Gaertn.) 7��&���� �� 1:1:1 ������	���&G$�(G�(�&�H�
����$�"��-6��%�����8��'
�����$/(�+���(6�(���*4/�"� �� �$��4 �/ � 
�����������������
���
������������	� ��!��" 4 /�8 58���  �!��"����I$������ (MCF-7) �!��"����I$����8���
(Hela) �!��"����I$� �����.��� (PC3) ����!��"��8 (MRC5) ������&G$.�����R��������'ST
����7��%��&'  ��(������	��%�*84����%�����5���&G$ 3 /�8 �' $����� ����-G� ���� �����I8
����%��&'��()�� ����&88��4�G%����������������(�����&8�(6.���-G�'���7/�7�������(4�4���-6�
�&�	�)���U�4 �%�����8��'
�����������������*84��( DPPH (1,1-diphenyl-2-picrylhydrazyl)
radical scavenging ��� lipid peroxidation in liposome �8��'���������	� ��!��"*84��(
sulphorhodamine B (SRB)  ���.�����R��������'ST����*84��( Folin-Ciocalteu ����5��
�(6���
�����$/(�+��8(�(6��8f��%����4�����%��&g��-6�7/����� marker 7����������.".�����R
����%��&g f������8��$�'� ������&8/&G��G%����/&G��������#�$����5���&G$.�8����%��&'��(
)�� �(
�������������������$ *84�(� � EC50 �4� 7�/ �$ 2.85 l 6.78 µg/ml ��-G���#���9��/&G�����
����(
�������������������$��8*84�(� � EC50 �� ��&' 2.85 µg/ml ���f���(G4&$�'� ������&8/&G�
�������#�$����5�����/�8�(6����� �������'#�$�%��&'�(
�����������������8(�� ������&8
/&G��G%� ������	�
������� lipid peroxidation �'� ����I8���5�4/&G���������(
������� lipid
peroxidation ��$��8*84�(� � EC50 �� ��&' 5.01 µg/ml ���4&$�'� ������&8/&G��������#�$
����5�����/�8�(6����� �������'#�$�%��&'����%��&'��()�� �(
������� lipid peroxidation 8(
�� ������&8/&G��G%� ����'� ������&8/&G��G%����/&G��������#�$����5�����/�8�(6����� ��
�����'#�$�%��&'����%��&'��()�� �(����R��������'ST������$�4� 7�/ �$ 33.56 - 114.83
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mg/g GAE �����-G������+�/&G��G%��(����R��������'ST������$�(6��8 114.83 mg/g GAE ���
��&8/&G��G%��(����R��������'ST������$�� ������&8/&G�������� 4�����/&G��������#�$��-G�
��#���9��!�6$�(����R��������'ST������$�� �/&G��G%� ���f���(G4&$�'� ������&8/&G��G%����
/&G��������#�$����5���&G$.�8����%��&'��()���(
������������	� ��!��"����I$�&G$ 3 /�8
���4 (IC50 > 20 µg/ml) �����&8��-G���#���9��/&G���������(
��������!��"����I$��������$��8
(IC50= 29.863 µg/ml) ��-G���#���9��/&G��G%��(
��������!��"����I$����8����(� � IC50 �� ��&'
30.14 µg/ml  �����-G������+�/&G��G%��(
��������!��"����I$� �����.����(� � IC50�� ��&' 33.79 µ
g/ml  *84�����&8�&G$.�8�(���������	� ��!��"������4 (IC50 > 50 µg/ml) � ���%��&'��()��/&G�
���������(
���f%������&'����I$����8��� �(� � IC50 �� ��&' 35.82 µg/ml

f��������	���$�
�	���(#�$�����&8/&G��������#�$��-G���#���9��!�6$����
�-/�(6����� �������'#�$��()������(6���
�����$/(�+���(68(�(6��8 �%����4����'������ 58� 4 
/�8�-� ß-sitosterol (C2) ß-sitosterol-3-O-ß-D-glucopyranoside (C3) 5-hydroxymethylfurfural 
(C4) ��� gallic acid (C5) ��-6����8��'
����������������� ���
������������	� ��!��"
����I$������ ����8��� � �����.��� ����!��"��� �'� � gallic acid �(
����������������� *84
�(� � EC50 �� ��&' 0.21 µg/ml 5� �(���������	� ��!��"����I$������ ����8��� � �����.��� ���
�!��"��� *84�(� � IC50 = 40.75, 69.12, 51.41 ��� ����� � 100 µg/ml  ����%�8&' ß-sitosterol, ß-
sitosterol-3-O-ß-D-glucopyranoside ��� 5-hydroxymethylfurfural 5� �(
����������������� 
(EC50 > 100 µg/ml) ���5� �(���������	� ��!��"����I$������ ����8��� ����!��"��� (IC50 > 
100 µg/ml) ��-6�.�����R gallic acid *84 HPLC �'� � gallic acid ��������(6�(����R���7�
�%��&'��()�� ��������H7/����� marker 7����������." 7������&8/&G��G%����/&G���������#�$
�%��&'��()���(� �����R gallic acid �� ��&' 6.00 ��� 3.83 % w/w ����%�8&'

f��)�������	�����58�� � ��()�������%��&'4�5�4�(6�(���*4/�"� ���#+�������
�(
����������������� ��-6�$f���'������ �ST��� �-� Gallic acid 7�����R�(6��$
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ABSTRACT

Triphala is a Thai traditional medicine used as adaptogen in the body. It is
consists of dried fruits of three kinds of dried fruits, Phyllanthus emblica Linn, Terminalia
chebula Retz. and Terminalia bellerica Gaertn. in equal proportions. The objectives of this study
were to determine antioxidant activity and total phenolic contents and evaluate cytotoxic activity
against three types of human cancer cell lines; the human breast adenocarcinoma cell lines (MCF-
7), the human cervical cancer cell lines (Hela) and prostate cancer (PC3) cell lines and one type of
normal human cell line, lung cells (MRC5). DPPH (1,1-diphenyl-2-picrylhydrazyl) radical
scavenging assay was used to test free radical scavenging activity and liposome assay was used to
test lipid peroxidation, Folin-Ciocalteu~s assay was used to determine the total content of
phenolic contents and Sulphorhodamine B (SRB) assay was used to test cytotoxic activity against
all types of the cell. The two extract procedures used water and ethanolic extraction were similar
to those practiced by Thai traditional doctors. The pure compounds was isolated from the plant
with the best activities. The results found that the all extracts exhibited high antioxidant activity
with the EC50 value in the range 2.85 l 6.78 µg/ml. The ethanolic extract of pulp of P. emblica
had the highest antioxidant activity in DPPH assay with the EC50 value of 2.85 µg/ml. The
ethanolic extract of seeds of  T. chebula Retz. showed the highest antioxidant activity in liposome
assay (EC50 = 5.01 µg/ml). Surprisingly the ethanolic extract of all plants showed higher
antioxidant activity on both assay than water extracts.  The both extracts of all plants showed high
phenolic contents (33.56 - 114.83 mg/g GAE) and the water extract of pulp of T. bellerica had the
highest total phenolic contents of 114.83 mg/g GAE. The total phenolic contents of the water
extracts was found to be higher than the ethanolic extracts except for the pulp and seed of P.
emblica. All plant extracts exhibited less cytotoxic activity against three types of cancer cell lines
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and normal cell. The IC50 value of the ethanolic extract of the pulp of P. emblica showed the
highest cytotoxic activity against MCF-7 cancer cell line (IC50= 29.86 µg/ml) The water extract of
the pulp of P. emblica showed the highest cytotoxic activity against Hela cancer cell lines (IC50 =
30.14 µg/ml). In addition, the water extract of the pulp of T. bellerica showed the highest
cytotoxic activity against PC3 cancer cell line (IC50 = 33.79 µg/ml). They exhibited less active
with normal cell line (IC50 > 50 µg/ml). The ethanolic extract of Triphala showed specific
cytotoxicity against Hela cancer cell lines (IC50= 35.82 µg/ml).

Bioassay guided fractionation was used for isolation of the pulp Phyllanthus 
emblica Linn. which showed the highest activity. Four pure compounds were found including ß-
sitosterol (C2), ß-sitosterol-3-O-ß-D-glucopyranoside (C3), 5-hydroxymethylfurfural (C4) and 
gallic acid (C5). These compounds were tested for antioxidant and cytotoxic activities.  Among 
them, gallic acid is the only compound that indicates had antioxidant activity (EC50 = 0.21 µg/ml) 
but no cytotoxicity against all type cancer cell lines (IC50 = 40.75, 69.12 and 51.41 µg/ml of 
MCF7, Hela and PC3, respectively) and normal cell line (IC50 > 100 µg/ml). ß-sitosterol, ß-
sitosterol-3-O-ß-D-glucopyranoside and 5-hydroxymethylfurfural exhibited no antioxidant 
activity (EC50 > 100 µg/ml) and cytotoxicity against all types cancer cell lines and normal cell 
lines (IC50 > 100 µg/ml). Analysis of gallic acid content by HPLC found that it is the main active 
ingredient in both water (6.00) and ethanolic (3.83) extract of Triphala.

From these results concluded that Triphala is a useful preparation for health. It 
exhibited high antioxidant activity because it has high content of phenolic compounds such as 
gallic acid.
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