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Antimicrobial and Antitumor Activities of Seed Extracts
of Camellia sinensis L.
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Antimicrobial and antitumor activities of Camellia sinensis L seed extracts were investigated. Seed extracts
showed antifungal activities against Candida albicans IFO 1594 and Cryptococcus neoformans. Inhibition zone of
20 mm was shown by 70% ethanol extract against C. albicans IFO 1594 at 100 mg/mL. Antifungal activity of
seed extract was not decreased by heating at 80 and 100oC for 30 min or at 121oC for 15 min, indicating heat-
stability of seed component. Growth-inhibitory effects were observed in 70 and 10% of tumor cell line SK-OV-
3 and normal cell line NIH/3T3 at 50 µg/mL, respectively.
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� �

���� ��� ������ 40� 600��� ��, ���,
������� ���� ������� 5� 6�� ���,
��� ����� �� ��� ��� �� ���� ���

�� ������ ���� �� ��� ������(1). �
� ������� ���, ��	, ����, ��� � ��

� �� 
�� �� ������ �� �� ����� �
���� ���� ��� ���� 
�. ��� 	�� ��

� ���� �������� ��� 
�� �� 
��, �
�����(2), ��� ��(3), ����(4)� ����(5,6) �
� ��� ��� 
� ��� ���� 
�. ��� �� �
���� ����(polyphenol)� ���� ��	 EGCG(epi-
gallocatechin-3-gallate)� ��� 
�. �
� ���� 150-
200 mg� EGCG� ���� 
�� �� ���� ����

���� � 
	 �� �� 
��� �� ��� 
�. ��

� ���� �� �� �� 
���� ��� �� 
��

saponin ��� �� �����(7), �
� ��� ��� �
�(8)� 
� ��� ���
�. ��� ��� �� ���

� ��� 
�� ��� ����. ��� ��� �� ��


�� ��� ����, ���� ���� ��� ��� �
�� �� ��, �� ��� ��(9), 7�� �� �����

��� 17�� ����� ��� ��� �� ��� ���

��� ��� � 
�� ���� 
�(10). ��� � 
�

� ��� ��� ��� ��� ���� 70% ���� �
� ���� ���� �	��, � ���� ����� ��

���� ��� �����.

�� � ��

��

� �	� ��� ��� 2003� 10�� ��	� ��(�
� ���)�� 35��	 ���(Camellia sinensis L.)� ��

� �� �� �� �����. ��� ��� ��� ���

� �� �	� � �	�����. �� ��� ������

� �	� �����.

��� ���� ��

��, ��� ���� 10 g� 10��� 70% ���� ��

�� ��� ���� 6�
	 3� ���� Whatman No. 2
���� ���� �����. ��� ���� ��� ��

�� � � ����� �
 rotary evaporator� ������

��� ��� 	��� � �	���� � ���� ���

�����. ��� 
�� �� �� �	�� ���� 	�

���.
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���� � ��

� �	� ��� ��� �� ��� 4�, �� ��� 5�,
�� 3�, ��� 5�� ����� ��� ��� �� � �
���� Table 1� ���
�. ��� ��� ��� �� �
	�� 121oC�� 15�
 ������ �����. �� �	

� 3���� �����.

����

� �	� ��� ������ SK-MES-1(human lung car-
cinoma), SW-156(human kidney carcinoma), Farrow(human
melanoma carcinoma), HEP-2(human larynx carcinoma), SK-
OV-3(human ovary carcinoma) � HEC-1B(human endometerial
adenocarcinoma)� ������, Gibco�(Life Technologies,
INC., Rockville, ML, USA)� ��� ���� �����.

SK-MES-1, SW-156, Farrow, SK-OV-3 � HEC-1B ����

RPMI 1640, HEP-2 ���� MEM ��� 10% fetal bovine
serum(FBS, heat inactivated)� ��� ��� ���� 37oC�
� 5% CO2 ����� �����.

���� ��

� ���� ��� 50 mg/mL� 100 mg/mL� �
� �
0.45 µm membrane filter� 	��� ��� �����. ��

�� �� in vitro ���� ��� paper disc method(11)� �
����. �, ��� ��� petri dish� 15 mL	 ���� �
����, broth�� ��� 37oC�� 24�
, ��, ����

27oC�� 48�
 ���� �� �	��� ����� ��

�� � ��� ��� ��� 5 mL	 ��� �� �� ��

�� 2�� ����� ��
�. � ���� ��� paper
disc� 50 µL	 ���� �, ��� ���� � ��, ���

37oC, ��� 30oC, ���� 27oC� incubator�� 24-48�


���� disc �
� inhibition zone(mm)� �����.

�� ����� ���� ��

����� �	� ��� ��� ����� �
��� �
��� ��� 50 mg/mL� ��� ���� �� 	�� �
80oC, 100oC�� �� 30� �
 ����� ���� ���

121oC�� 15�
 autoclave� ��� ���� � 8 mm paper
disc� 50 µL	 �� � ���� � �� ����� ���

Candida albicans, Cryptococcus neoformans� ����� ��

�� paper disc method� ���� inhibition zone(mm)� ��

���(12).

����� ��

��� ��� �� ���� �� ������ ����

��� MTT(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide) assay� �����(14). � �� ����� 2�105

cells/mL� 100 µL	 96 well plate� 
��� 37oC, CO2

incubator�� 24�
 �
 ��� �, ��� ��� ���

100 µL 
��� 48�
 �
 �����. ��� ��� 4�

 �� MTT solution(0.5 mg/mL) �� 50 µL	 �� ���

� 37oC�� 4�
 �� ���� formazan ��� ����

�, ��� �
��� ��� dimethyl sulfoxide(DMSO)� �
well� 100 µL	 ��� � plate shaker�� 20�
 	���

�. Multi well scanning spectrophotometer(microplate auto-
reader, Bio-Tek instrument, USA)� 570 nm�� �
�� ��

���. ������ ���� �
�� �����. �
�

� 50% �� � �� ������ 
� ��� �����.

�� � ��

��� ��� ��

��� �� ��� ��� ���� ��� Table 2� ��.
���� ��� �	� 	� ��� 
�� 70% ��� �

Table 1. List of strains used for antimicrobial activity test

Strain Cultivation condition

Gram positive bacteria
Bacillus subtilis IAM 1069 Nutrient agar/broth, 30oC
Staphylococcus aureus IFO 12732 Nutrient agar/broth, 37oC
Micrococcus luteus ATCC 11880 Nutrient agar/broth, 37oC
Enterococcus hirae ATCC 10541 Nutrient agar/broth, 37oC

Gram negative bacteria
Escherichia coli ATCC 10536 Nutrient agar/broth, 37oC
Salmonella typhimurium SL 1102 Nutrient agar/broth, 37oC
Pseudomonas fluorescens IAM 12001 Nutrient agar/broth, 37oC
Pseudomonas aeruginosa ATCC 15442 Nutrient agar/broth, 37oC
Vibrio parahaemolyticus ATCC 17802 Nutrient agar/broth (3% NaCl), 37oC

Yeast
Candida albicans IFO 1594 YM agar/broth, 30oC
Cryptococcus neoformans YM agar/broth, 30oC
Saccharomyces cerevisiae IFO 1009 YM agar/broth, 30oC

Fungus
Penicillium nalgiovens Potato dextrose agar/broth, 27oC
Trichophyton mentagrophytes Potato dextrose agar/broth, 27oC
Aspergillus niger ATCC 9642 Potato dextrose agar/broth, 27oC
Alternaria alternata Potato dextrose agar/broth, 27oC
Rhizoctonia solani Potato dextrose agar/broth, 27oC
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��� 15.9%, � ���� 30.6%� ��� ���. ��� 

�� 70% ��� ���� 12.3%, � ���� 21.8%� ��

� ���. ��� ��� 
� � ���� 70% ��� ��

� �� ��� �� ��	�.

����

��� ��� ���� 	�� �� �	�� Table 3� �
� ���
�. ��� �� ����� 70% ��� ����

� ��� �� ���	��� ���� ��	� ��� �
� ��� 50 mg/mL�� 100 mg/mL� ��	� �� ���

	��� ��
�. � ���� ��� �
� Staphylococcus
aureus, Micrococcus luteus, Enterococcus hirae, Salmonella
typhimurium, Pseudomonas fluorescens, ���	 Penicillium
nalgiovens�� ����� ��� � �� 70% ��� ���

� 100 mg/mL ���� Staphylococcus aureus�� ��� 22

mm� inhibition zone� ���
�. �� ���� �����

	 Micrococcus luteus, Enterococcus hirae, �����	 Sal-
monella typhimurium, ���	 Alternaria alternata, Rhizoctonia
solani�� �	��� ��	�� �� ��	 Candida albicans,
Cryptococcus neoformans� �
�� ��� ��	�. ���

� ��� �� ��� ���� ���. �� ���� Entero-
coccus hirae ���� �	� ��� �� ����� ���

�� ���� ���. 
��� ���� ��� � ����

�� ���� 
� ��� �� �	��� ��� ��	�.
�, � ���� 
�� �� ���� �
 ����� ��

�, �� ������ ��� ���� �� ��� �
�

����� ��	�. ��� ��� �� ���� ��� �
� ��� �� ����� �� �� ��� ����.

�� ����� ����

��� ��� �� � ��� �� �	� �� ����

� �	 �� � ���� �
��� ���� ��� 80oC,
100oC�� 30�, 121oC�� 15�
 ���� � Candida albi-
cans, Cryptococcus neoformans� �� inhibition zone� ���

	�� Table 4� ���
�. ���� ��� 121oC�� 15
�
 ���� 
�, 11-12 mm ���, ����� 
�	�

78-85%� ��� ���� ����� ���� 

� ��

�
�. �� ��� ���� �� ���� ��� �� �
��� 

� ���
�� ����� 
�
 �� �	�


�� ��� ���
�.

Table 2. Extraction yields from the seed and skin of Camellia
sinenesis L. by solvents

Sample Solvent Extraction yield
(%, w/w)

Seed
70% Ethanol 15.9

Water 30.6

Skin
70% Ethanol 12.3

Water 21.8

Table 3. Antimicrobial activity of various solvent extracts from the leaf, seed and skin of of Camellia sinenesis L.

Strains

Inhibition zone (mm)1)

Leaf Seed Skin

W12) W2 E1 E2 W1 W2 E1 E2 W1 W2 E1 E2

Gram positive bacteria
Bacillus subtilis -3) - - - - - - - - - - -
Staphylococcus aureus 15 17 20 22 - - - - - - - -
Micrococcus luteus - 9 9 11 - 10 - 10 - - - -
Enterococcus hirae 14 15 15 17 - 9 - 11 10 12 9 9

Gram negative bacteria
Escherichia coli - - - - - - - - - - - -
Salmonella typhimurium 14 14 - - - 10 - 10 - - - -
Pseudomonas fluorescens 9 10 9 10 - - - - - - - -
Pseudomonas aeruginosa - - - - - - - - - - - -
Vibrio parahaemolyticus - - - - - - - - - - - -

Yeast
Candida albicans - - - - 12 20 13 21 - - - -
Cryptococcus neoformans - - - - 12 19 12 19 - - - -
Saccharomyces cerevisiae - - - - - - - - - - - -

Fungus
Penicillium nalgiovens - - 11 12 - - - - - - - -
Trichophyton mentagrophytes - - - - - - - - - - - -
Aspergillus niger - - - - - - - - - - - -
Alternaria alternata - - - - 9 10 10 12 - - - -
Rhizoctonia solani - - - - - 10 9 11 - - - -

1)Diameter, 2)Concentration of test sample by various solvent; W1: water extract (2.5 mg/disc), W2: water extract (5.0 mg/disc), E1: 70% ethanol
extract (2.5 mg/disc) E2: 70% ethanol extract (5.0 mg/disc).
3)No inhibitory zone was formed.
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�����

�� � ��� ����� �� ���� ���	���

Fig. 1� Fig. 2�� �� �� ��. ��� 
�� ����

���
�� ������ 50% ����. � ���� ��

���	 HEC-1B ���� �� 
� ���	�� ���


�. 70% ��� ������ ������� �
� ���


�� � 30-40% ��� ���	�� ��	�, � ���

��� �� ���� � 10% ��� �	��� ��� �
�� 
�� 70% ���� �� �� ���� ����� �
��� ��� �	�.
��� ���� ��� �� ���� �� �
�� ��

����� �� ���� ��� ��� ��	�. �� ��

� �� ��� ����� 70% ��� � �� �� �� �
���� �� � ����� �� ���	��� ��� �
���� �� �� �� ��� �	��� ���
�. �
�� ���� ��� ��	 HEC-1B ������ 	���

� �� ������� � 90% ��� ���	��� ��

	�. ��� 
�� � �� ��� � ��� ��� ���


��, ��� ����� ���	 ����� � ����

��� ����.
��� �� ���� 100 µg/mL ��� ����� ��

���	��� �����(Fig. 3). � ���� � � � �
��� ������ ����� Farrow�� 67.1%, ����

�	 HEP-2�� 92.4%� �����	 SK-OV-3�� 97.1%�

��	� 70% ���� ��� ��� � ����� ���

��� �� ��
�.
�� � ���� � ��� �� ���� ���	�� �

�� �� ������ �	��� �� ��� ��	 SK-
OV-3� ���, 	� ��� �����	 NIH/3T3 ��� �
��� �����(Fig. 4). � 	�� 10-50 µg/mL�����

�����	 NIH/3T3 ����� ���	��� ����

���. ��� �� ����	 SK-OV-3��� 50 µg/mL �
�� � 70%� ���	��� ��	�. ��� ��� ��

Table 4. Thermal stability of the water extract from the seed of Camellia sinenesis L.

Strain
Inhibition zone (mm)

No heat 80oC/30 min 100oC/30 min 121oC/15 min

Candida albicans 141) 13 13 12
Cryptococcus neoformans 13 13 12 11

Concentration of test sample: 50 mg/mL.
1)Diameter.

Fig. 1. Growth inhibition of 70% ethanol extract (500 µg/mL)
from the seed of Camellia sinensis L. on various tumor cell lines
in MTT assay.

Fig. 2. Growth inhibition of the water extract (500 µg/mL) from
the seed of Camellia sinensis L. on various tumor cell lines in
MTT assay.

Fig. 3. Growth inhibition of the seed extract (100 µg/mL) of
Camellia sinensis L. on various tumor cell lines in MTT assay. 

Fig. 4. Growth inhibition of the water extract from the seed of
Camellia sinensis L. on tumor cell line SK-OV-3 and normal cell
line NIH/3T3 in MTT assay.
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� � ���� ������ ����� ��� �� � �
� 	�� ���� ��� ����.
���� ��� ��� ��� �� � ����� ���

��� �� ��� ����. ��� ��� ��� ����

������ 
� ��� ��� 
�. Na �(14)� 
��

��� �, �� � ����� ����� ��� �� ��

	�, ����� �� ��� ��� ���
�. �����

��� ���� Thea senensis L.��� theasapogenol A, E,
dihydropiverogenin A � camelliagenin C� 
�(15).
� 
���� �� � ����� ��� ���� � �

����� ���� �� 
�� 		���(	� �	�). �
�� ��� � � ��� ��� ��� � ���� �� �
���� ��� ����	 ��� ��� � 
���, ��

�� ��� � ���� ��� �	 � ��� �� ���

��� �� ����� �� 	�� ����� ����.

��� �

� 
�� 2004�� ���� ��
�� ��� �
 ��

�� ��� �� ������.

� �

� 
�� ���� ��� ��� ���� ����� �
����� �	�� ������ ��� ����� ���.
����� ������ ���� ��� 70% ���� �
���� ��� �����. ����� ��	�� � ��


��, ��, ��� � 17��� ��� �����, ���

��� 6��� 	� ����, 1��� ������ ���

�����. ��� �, ��� ��� ����� �	� 	
�� ��� 70% ���� � ����� ��� ��� �
���� �� ��	�. ��, Candida albicans, Cryptococcus
neoformans� ��� ����� ���. �� � ���� 80,
100oC�� 30�, 121oC�� 15�
 ��� � ����� �
�� 	�, ����� �� ��� �� ���� ���. �
�� ��� ���� ��� MTT assay� �
 ��� ��

���. �� ����� �
 ��� �
�� �� ����

�� � ��� ���
�. ����	 70% ���� � �
��� ���� ���	��� �� ��	�� ���� �
���� 70% ��� ��� �� �� ��� ��� ��

	�. ��� ����� ��� ����� ����� ��

��� �� ��	�� MTT assay� �	� 	� 50 µg/mL
� ���� ��� ��	 SK-OV-3� 70%� �	�� ��

� �� ������� 10% ���� ��� ������

����� ��� �� � �� 	�� ���� ��� �	�.
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