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Efficacy of antioxidative activity and nitrite scavenging ability of ethanol extract of Phyllostachys bambusoides S.
et Z. (P. bambusoides) was investigated. Electron-donating ability of ethanol extract at RC50 was 116.75 µg/mL.
After addition of 0.92 mg/mL ethanol extract, autooxidation of pyrogallol decreased to 44% by superoxide
dismutase-like activity. In antioxidative activity of ethanol extract against linoleic acid during incubation times of
4 and 6 day at 40oC, TBA values decreased by 74.76 and 58.48% with addition of 50 mg/mL, respectively. Nitrite
scavenging ability showed the most remarkable effect at pH 1.2, decreasing to 43% by addition of 0.2 mg/mL.
These results suggest that ethanol extract of P. bambusoides can be used in bioactive and functional material.
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� �

����� ��� ��� ���� ���� ���� �
�� ���� ���� superoxide anion radical, hydroxyl rad-
ical, singlet oxygen � H2O2 �� ����� ���� ���

�� ���, ��� ����� ��� alcohol�, aldehyde�,
ketone� �� ������ ����� DNA� ���� ��

��� �� ���, ����, ��� ��, ���� � ��

� ���	 
�� ����(1-3). ���� ����� free
radical ��� ���� �� ���� ������ α-toco-
pherol, BHT, BHA, PG, TBHQ, ascorbic acid�� ��� 
�

�(4), � � ��� ��� ��� BHT� BHA� ����

� ��� ����(5), ��� � ���� ���� ���

�. ��� �� ���� ��� ��� �� �� �� ��

�� ��� �� �� ��� ���� 
��, ��(6), ��

�(7), ���(8), ���(9), ��(10), ���(11), ���(12), 	
�(13), �����(14) ��� ��� ��� ���� 
�.

����� ����� �� ���� ���� �����

����� ���� �� � ��� ���� ��� �� �
�� Clostridium botulinum� �� ����� ����, ��

���� ���� �
�� �� ��� 	�� ��(15). �
� ���� ������� �� ��� �
 �� ����

��� ��� ����� ��� ������ ���� �
���� 2� � 3� amine�� ���� nitrosoamine� ��

�� ��� ��� 
�(16). Nitrosamine� ���� diazoal-
kane(CnH2nN2)�� ���� ���� ��� �� ���� �
�� alkyl� ���� �� ����� ��(17), �� ���

�� � ��� ��� 	� 
� ��� ��� �� �� 

� ��� �	�� ��	��� ���� ����	���

(methemoglobinemia)� ����(18). Mirvish �(19)� ascorbic
acid� �� nitrosoamine ��
���� ���
� Millard �
����� �� 
���� Kato �(20)� �� �����.
�� ���� phenolic guaiacol, resorcinol �� phenol
 ��

�� nitro� ��� ���� 
���� ��� ������

(21), ��� �����(18), �����(22), ���(23) ��

� ���� 
����(24)�� ���� ����� ���

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

����� 5�� 10	, 4�	� ���� 
�, �� ���

�� ���, ���	 �	� ���(Sasamorpha purpurascens
Nakai var. borealis Nakai), ��(Phyllostachys reticulata koch)
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� ���(Sasa coreana Nakai)��. ����� 	�����

������ ��	, 	��
, ��, ��� �� 
����

� ���� ��, �� � ��� ��� ����� 
� �
�� ��� 
�(25). �� ������� ���� �� �
� ��� ���� 
��(26,27) ����� �� ��� �
�� ����.
�� � ����� ��� ��� ��� ���� �� �

������� ���� ����� ��� ��� ��
�

���� ������ ���� ���� ���
�.

�� � ��

��

� �
� ��� ���� 3�� ����(Phyllostachys
bambusoides S. et Z.)�� �� 
��� 2003� 3�� ���

���� ��� � ���
�. α,α'-diphenyl-β-picrylhydrazyl
(DPPH), pyrogallol, linoleic acid, trichloroacetic acid(TCA), 2-
thiobarbituric acid(TBA), sodium nitrite, sulfanilic acid ���

α-naphthylamine� Sigma(USA)�� ���
��, �� �
�

��� ����� �
� ���
�.

��� ��

��� ��� ��� �
� �, �
 780 g� ��
 4 L
� ���� ���� 24��	� 3	 �����
�. ���

�, ��
 ��	� ���(Whatman, No. 2)� ���� ��

��� � �� 	����
��, ��� ����� ��


���(35.59 g, 4.56%)� � �
��� �����.

����� ��

�����(electron donating ability)� Blosis ��(28)� �
� DPPH free radical ���� �� �����. 	, ��� �
�
� �� 
��� 0.3 mM DPPH �	� ���� ���

� 30�� �� � � 517 nm�� ���� ���
�. ��

���� ��� ���� �� ���� ���� 50% ��

���� ��� ��� �� RC50�� �� �����.

Superoxide dismutase(SOD) ���� ��

Marklund� Marklund� ��(29)� �� � ��� ��(0.2
mL)� pH 8.5� ��� Tris-HCl buffer(50 mM tris[hydroxym-
ethyl]amino-methane containing 10 mM EDTA, 3 mL)� 7.2
mM pyrogallol(0.2 mL)� ��� 25oC�� 10�� ���
�

�, 1 N HCl(1 mL)� ��� ���� � 420 nm�� ���

� ���
�. SOD ����� 100−[(������ ���/�
���� ���)�100]�� �����.

TBA� ��

���	� 0.1 M phosphate buffer(pH 7.0)� ethanol� 4 : 1
� 
�� ��� linoleic acid� 0.03 M� ��� ���
�.
� ���	(20 mL)� 0.1 M phosphate buffer(pH 7.0, 19.2
mL)� � ��� ��(0.8 mL)� ��� � 40oC �����

����� ����� 
�	(2.0 mL)� ��� ���
�.
� 
�	(2.0 mL)� 35% TCA(1.0 mL)� 0.75% TBA(2.0
mL)� �� �� 30� 	� ���� 95oC ����� 40�
	� �����. � ��	� ���� ���� acetic acid(1.0
mL)� chloroform(2.0 mL)� ��� ���� �, 3,000 rpm�

� 5� 	� ������ ��	� ���� 532 nm�� �
��� �� TBA��� �
�(30).

���� ��� ��

���� ���(nitrite scavenging ability)� Kato �(20)� �
��� ���
�. 	, 1 mM NaNO2�	(2 mL)� ��(1 mL)
� ��� 0.1 N HCl(pH 1.2), 0.2 M ��� ��	(pH 3.0,
6.0)�� �� pH 1.2, 3.0, 6.0�� ��� �� ���	� �
	� 10 mL� �
�. � �	� 37oC�� 1�� �����

� ��	(1 mL)� ��� 2% ���	(2 mL)� 30% ���

	�� ��� Griess reagent(1% sulfanilic acid: 1% naphthy-
lamine = 1 : 1, 0.4 mL)� �� �� 
��� ���� 15��

��� � 520 nm�� ���� ���
�. ���� Griess
reagent �� ���� ��� ���
��, ���� ���

� 100−[(������ ���/����� ���)�100]��

�����.

����

�
��� ��� ��� �� Student's t-test� ����

mean�S.D.� 
��
��, p-value� ��� ���� ���


�.

�� � ��

����� ������� �����

�� ���� ��� ��� ���� �� ��� 
��

���� 21	� ���� DPPH� ���� ����� ��

��� ��� �� ���, ��� � 	���� �����

�� ��� �����(31). ������ ��
����

DPPH free radical ���� ��� ���� �� ���� �
��� 50% ������ ��� ���(RC50)�� ��� �
� 116.75 µg/mL�� ����(Fig. 1). �� 
 �(32)� ��

��� ������ 
��� ��� 0.1%� �� ��� �
������� ��� ��, ��� ��� �� 86%, 51.7%
� �� ������ �
��, ����� � ��� �
�

�� ���� 
�, � ����� ���� �� ��
��

�(RC50 = 116.75 µg/mL)� �����(�1 mg/mL)�� ���

��� ����� �� ���� ��� ����. ��� �

��� ��� β-carotene� BHA� RC50� �� 18.02 µg/
mL, 18.48 µg/mL(data not shown)�� ��� ���� �� �
�
 ���� ���	 ������ ��� ��� �����.

����� ������� superoxide dismutase(SOD) �
���

��� ���� ��	 superoxide dimutase(SOD)� ���

��� �� ��	(superoxide)� ������ ����� �
�� ���� ����. SOD� 30 KDa ��� ���� �
� ��� ��� ��� �� ���� 
�� ��� 
�

��(33,34), �� pH� �����(35). ��� SOD� ���

��� ���� SOD� �
� ��� � 
� SOD ���

� ��� 	� ��� ��� �
�� 
�. ��� ���

��� ��
 ���� superoxide(O2
−) ��
���� ��

�� �� superoxide� ���� 
���� ���� pyrogallol
�	����� ���� SOD ����� ���
�(29). Fig.
2(a)� ������ ��
 ���� SOD ����� ���
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��� 0.23, 0.46 ��� 0.92 mg/mL ��� �� 17.96%,
30.41% ��� 43.88%� ���� �����, ����	

ascorbic acid� 0.184 mg/mL�� 76.06%� SOD ����� �
����(Fig. 2(b)) ���� �� ��
 ���� ��� �
���� �����. �� 
 �(36)� ��� �	����

�	��� ����� ��
 ���� SOD ����� �
� ���� �� ��� � 
��.

����� ������� TBA�� ��� ��

���� �� ��
���� ������ ��� ���

��� ���� ��� linoleic acid� ���� 12.5, 25, 50
µg/mL ��� �� ���� 40oC�� 6�	� TBA�� �
�� ���(532 nm)� ���
�(Fig. 3). � ��, ����

4�� 6� � 0.531, 0.554� TBA�� ����� ��� 50
µg/mL� ������� 0.134, 0.23� TBA�� ��� ��

�� �� ��� ���� TBA��� �� 74.76%, 58.48%
�����(Fig. 3(a)). �� �
��� 25 µg/mL BHA� ��

�� TBA�� ��� ��, ���� �� 4�� 6� � �
�� TBA �� 76.04%, 80.21% ���� � � 
��(Fig.
3(b)). 
 �(37)� ��� ����� in vitro�� ���� �
� ���� TBA��� ��� ��, �� ���	 ���

�
�� 40 mg/mL� ����� 50.9%� ����� �� 

���� ����� ���
�. �� ����� �����

� ��
���� ������ ��� ��� ��� ��

� ��� �����.

����� ������� ���� ���

������ �	� ������ ��
��� 0.2 mg/mL
� ���� pH ��� �� pH 1.2, pH 3.0, pH 6.0�� �
��� ����� �� ���� ���
�. �� pH ��

� 	�� ���� pH ��� ���
��, � pH ���

Fig. 1. Electron donating ability of ethanol extract from P.
bambusoides.
The values represent the mean�standard deviations for triplicate
experiments. *Significantly different from the control values
(p<0.05).

Fig. 2. SOD-like activity of ethanol extract from P. bambusoides (a) and ascorbic acid (b).
The values represent the mean�standard deviations for triplicate experiments.

Fig. 3. TBA values in linoleic acid substrate containing ethanol extract from P. bambusoides (a) and BHA (b) during storage at 40oC.
The values represent the mean�standard deviations for triplicate experiments. *Significantly different from the control values (p<0.05).
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(pH 1.2, pH 3.0, pH 6.0)�� ���� ���� �� 43.02%,
35.46%, 9.86%�� ��� pH ���	 ���� ���� �

�(Fig. 4). �� ��� ��� Kang �(38)� �	 phenol�
���� ��� 0.1-6 mM ��	�� ��� �, ���� �
��� �� pH���� ��� �� pH 1.2�� �
 ��

�����, pH 6.0��� 10% ��� ��� ������

���
�. ����� ����� ���� ��� � ��

�� ���� 
��, ���� ���� amine�� ����

����	 nitrosamine� ����� � ��� pH� 	� �
��� �� ���� ��� ��� 
�(39). ����(nitro-
sation)� ��� �� nitrite� nitrous acid(HNO2)� ����

��� ����� HNO2� H2NO2
+�� proton��� 
��

�� amide� ���� nitrosamide� ����. ��� ���

(acidification)�� ��� ������� �� ��� ���

(acidic stomach)�� ����(40,41). ����� ���, ��

�� ���� 	�� �� pH ��� ��� pH 1.2�� �

 ��� ��� ���� ���� �� ��
 ���� �
����� ���	 ���� ����� �� nitrosamine �
�� 
�� ��� ����.

� �

� ��� ���� ��� ���� � ���� ����

��� ���� ��� ��
� ����, ���� ���

��� ���� ���� ���
�. � ��, ���� �
� ��
 ���� �����(RC50)� 116.75 µg/mL� ��

�� SOD ����� ���(0.92 mg/mL)� ���
� �
43.88%� �
 �� ������, linoleic acid� �� ���

�� ���(50 µg/mL)� ���� TBA�� ��� �� 
�

�� 4�� 6� �� � �� 74.76%, 54.48% ���� ��

��� ���	 ��� ��� �����. ���� ���

� ���(0.2 mg/mL)� ���
� � pH 1.2 ����

43.02%� �
 �� ����� pH� ����� ���
�.
��� ��� 	��� ���� ��� ��
 ���� �
�� ��� ���� ���� 
� ��� ��� ��� �
���. ��, ����� ��� ��� ���� ���� �
��� �	��� �� ��� �
��� � ���.

��� �

� ��� BK21 ������ �� �
����, ����

� ����� (�)����� ������.
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