
KOREAN J. FOOD SCI. TECHNOL. Vol. 36, No. 2, pp. 333~338 (2004)

333

©The Korean Society of Food Science and Technology

������ ���� ���� �� ��

�������������������*
���������

Screening of the Antioxidant Activity of Some Medicinal Plants
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Antioxidant activities of water extracts of 20 medicinal plants (1 mg/mL) on peroxidation of linolic acid were
evaluated by thiocyanate method, among which 11 showed strong antioxidant activity (> 70%). Higher hydroxy
radical scavenging activity (> 60%) were shown in Cornus officinalis, Acanthopanax sessiliflorus, and Epimedium
koreanum than the other plants. Epimedium koreanum than the other plants extract showed highest superoxide
radical scavenging activity (42%). Total polyphenol contents ranged from 2.6 (Polygonatum odoratum)~81.2
(Epimedium koreanum) mg/g. Direct correlation between the antioxidant activity and polyphenol content (r=0.8)
was established through simple regression analysis. IC50 for selected four plant extracts, showing highest
polyphenol contents and antioxidant activities, were significantly higher than positive control. Total antioxidant
activity of vitamin c was significantly lower than those of Acanthopanax sessiliflorus, Epimedium koreanum, and
Erythrina variegata. Superoxide radical scavenging activity of Acanthopanax sessiliflorus was similar to BHA.
Results suggest water extracts of some medicinal plants could be potential candidates for natural antioxidants.
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� �

�� �� biomedical science���� �� � ��� ��

� �� ���(free radical)�� ���� ���� ��(1). �
� ����� ���� ���� ��� ���� ����

�� ���� ���� ��� receptor� ��� �����

� ���� ��� 	� ���� ��� ����� 
��

� ��� ��� �� � �� ����� ���� ���

��� ��(2). ��� ��� �� ���� ��� ���

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

�� ��� � ��� ��� ��� �� ���� �� �
���� butylated hydroxyanisole(BHA)� butylated hydroxy-
toluene(BHT)� � ����. ��� ��� ��� ��� �
��� �� �� ���� ��� � �� ��� ��� �
� ������� �� �� ��� ��� ����(3). �

������� �� ���� ������ ���� � �
�� �
 ��� caraway, sage, cumin, rosemary �(4)�
thyme, clove �(5)� ��� �� ����� �� ��� �
��� ��. �� ��� ���� 	�� ���� �� �
�� � �� �	 �����(6), ��(7), ���(8), ���


(9), ��(10), ���(11,12), ��(13), ���(14) ���� �
� ���� ��� ��
� ���� ��� 
��� toco-
pherol� ��� �� ������� ���� �� ��(15).
��� ������ �� ���� 	������ �	�

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

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

� �	�� ��� 
���� ��� �
�� 	����

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

���� �� ����	 	���� ������ ��� �
���� ������(16), �� ��� ��� ����� 	
� ����. ��� ��� ��� ����� ������

�� ��� ���� �� ��� �
 ��� �� ���

��� ��� ���� �� ����� ��� �	� ��

�� ���(17,18), ������ �� ��� ����� �
�� ��(19). ��� � ����� ���� ��	�� �
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�� � �� 
 ���� ��� �� ���� 	 �	��

���� ��� ����� ��, �
 ��� �� ����

� �� ���� ����� ���.

�� � ��

�� � � ���� ��


�, ��, ����, 
�, ���, ���, �	, ���, �
�, ��	, ���, ��, ���, ��, ���, ���, ��

�, ��, ��, ��	� 20�� ���� ���� ���


�� ���� 
�� 
�� ��� �	���� �	��

food mixer (FM-707T, Hanil)� �	� 
, �	 �
��� �
����(Table 1).
��� 10��� ���� �� 	 2�� �� ���� �

� 
 
���(10,000�g, 20 min)� �	
� 40oC��, ��

��� ���� 
 ��
��� � ���� �����.

Total antioxidant activity
� �� ���� ������ Mitsuda �(20)� �	� �

� thiocyanate 	�� �����. 
, �� 0.5 mL� linoleic
acid emulsion 2.5 mL� 0.2 M phosphate buffer(pH 7.0) 2 mL
� ��, 37oC�� 24�� �
 
 0.1 mL� ��� thiocyanate
	�� ����� �����. 
, 75% ethanol 4.7 mL, 30%
ammonium thiocyanate 0.1 mL, �� �
 0.1 mL� ferrous
chloride 0.1 mL� ��� 3�� �� 
 500 nm�� �	��

�����. ���� ��� �� linoleic acid� ���� �

���, positive control� ��� ������� ��� C,
��� ������� ��� E, ������ BHT � BHA
� ���� ��� �
���.

���� ��� ����

� ���� ���	 ��� �	��� Brand-Williams �
(21)� �	� �� �����. 
, ���� 6�10−5 M� α,α-
diphenyl-β-picrylhydrazyl(DPPH) �
 2 mL� �� 
 �� �
���
 50 µL� ���� ���� 1�� �� 
 515 nm�
�� �	�� ���� �� �� �� ���	 ��� �
� ����� ������ ����� ���� methanol�
���� total antioxidant �� ���� 	���� positive
control� ���� ��� �
���.

Inhibition (%) =
 Cabs − Sabs 

�100
                 Cabs

Superoxide radical ���

Superoxide ��� �	
�� Crapo �(22)� �	� �
�

� �����. 
, ���� sodium carbonate buffer(pH 10.0),
xanthine, EDTA, bovine serum albumin, nitro blue tetrazo-
lium 0.1 mL� �� 0.1 mL� ��� xanthine oxidase� ��

	�� 12 mU� ��� ���� 25oC�� 20� 
��� 

CuCl� 
�� ����� 560 nm�� �	�� ���� �
� �� �� ��� �����.

Scavenging (%) =
 Cabs − Sabs 

�100
                   Cabs

Cabs: ���� �	�

Sabs: �� ���� �	�

���� �� � ���� �� � � ������ �� ��

� �� ���� ��� g
 � ���� 
�� Folin-Danis
	�� �����(23). ��� �

 5 mL� Folin �	 5 mL
� ���� 3� 
 10% Na2CO3 5 mL� ��� ��, ���

�� 1�� �� 
 700 nm�� �	�� �����. �� �
���� (+)-catechin� ���� �����. �� g
 � �
����� 
�� diethylene glycol ��	(naringin ��)��

�����(24). 
, ��� �

 1 mL� diethylene glycerol
10 mL� ���� 1 N NaOH 1 mL� �����. �� 37oC
�� 1�� 
��� 
 420 nm�� �	�� �����. �
� ����� naringin� ���� �� ���� �����.

����

�	 ��� 3��� 
��� ������, ���� ��

� SAS program�� ���
(ANOVA)� ���� �
��

�, ���
� �� ��� ��	� �� Student Newman
Keul� ���
	� ��� α = 0.05 ���� �����(25).
�� ������ polyphenol
�� ���� simple linear
regression� ���� �����.

�� � ��

Total antioxidant activity
37oC�� 24�� �� �
� linoleic acid emulsion� ��

20�� 	��� � ���� ��� ��� ��� �� �
��, ���, ���, 
�, ��	, ���, ��, 
�, ��

	, ��, ���� 11��� 1 mg/mL ���� ���� lin-

Table 1. List of plants used for antioxidant experiments

Scientific name Plant part Scientific name Plant part

Pueraria thunbergiana (PT) root Schizandra chinensis (SC) fruit
Glycyrrhiza uralensis (GU) root Polygonatum odoratum (PO) root
Aconitum carmichaeli (AC) root Epimedium koreanum (EK) leaves
Angelica gigas (AG) root Panax ginseng (PG) root
Cndium monnieri (CM) fruit Cuscuta chinensis (CC) root
Cornus officinalis (CO) fruit Psoralea corylifolia (PC) root
Dioscorea japonica (DJ) root Polygonum multiflorum (PM) root
Panax notoginseng (PN) root Astragalus membranaceus (AM) bark
Dipsacus asper (DA) root Polygonatum stenophyllum (PS) fruit
Acanthopanax sessiliflorus (AS) bark & root Erythrina variegata (EV) seeds
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oliec acid� ���� �
� ���� �� 70%��� ��

������ �����. �� �	, ���, ��, ��, ��

�� 30-70%� ��� ����� ��, ���, �����

10-30%� ��� ������ ��� ��� ���� ��

�(Table 2). �� positive control� ��� ������ BHA,
BHT � ������� ��� C� E� �� 90%��� �
� ��� �����. ��	�� ��� ��� 20�� �	

�� � 
�� ������� ��� 
��� ���, ��

� ����� ��� �� ��� ��� �� �� ���

�� � � ���. ��(16)� 180�� herbs ��� � 44�
� ��� ������ ������ ���� �� � ��

��� �� ��� �� ��� ��� ���, ���, ��

� �� �
�� �� � ����� 
��� ��� ��

���. ��� ��� �	 	� ����� ���� ���

���� �
�� �� ��� ������, �� � ���

��� ���� �
��� 
�� �� �� ������


� ���� ��� �� ����� �� ��� �����.

Table 2. Total antioxidant activity of plant extracts1)

Plant Total antioxidant (%) Plant Total antioxidant (%)

Pueraria thunbergiana 78.9�3.4 Epimedium koreanum 95.0�0.2
Glycyrrhiza uralensis 80.9�3.9 Panax ginseng 25.3�5.8
Aconitum carmichaeli 11.1�2.3 Cuscuta chinensis 83.9�3.2
Angelica gigas 90.8�3.2 Psoralea corylifolia 91.3�1.8
Cndium monnieri 56.1�2.5 Polygonum multiflorum 39.4�9.1
Cornus officinalis 70.5�6.3 Astragalus membranaceus 41.9�3.6
Dioscorea japonica 62.0�3.5 Polygonatum stenophyllum -
Panax notoginseng 24.8�5.1 Erythrina variegata 89.0�4.1
Dipsacus asper 77.8�5.4 BHA 99.8�0.3
Acanthopanax sessiliflorus 078.8�10.5 BHT 100.0�0.10
Schizandra chinensis 93.0�2.4 Vit. C 97.9�3.1
Polygonatum odoratum 41.2�7.9 Vit. E 93.5�9.3

1)Total antioxidant activity of each plant extract was measured at 1 mg/mL.
Values are means of triplicate determinations�standard deviation.

Table 3. Radical scavenging activity of plant extracts

Sample Hydroxy radical scavenging activity (%)1) Superoxide radical scavenging activity (%)2)

Pueraria thunbergiana 16.8�2.3 12.4�4.3
Glycyrrhiza uralensis 13.3�3.4 10.3�3.4
Aconitum carmichaeli 0.6�1.7 3.9�2.5
Angelica gigas 15.8�1.9 11.6�4.7
Cndium monnieri 20.3�3.7 10.3�5.0
Cornus officinalis 66.7�4.8 18.1�3.3
Dioscorea japonica 9.6�3.4 10.7�4.9
Panax notoginseng 2.6�0.7 7.2�4.5
Dipsacus asper 39.9�9.1 21.3�5.8
Acanthopanax sessiliflorus 71.8�8.3 24.2�5.9
Schizandra chinensis 33.5�3.2 11.9�3.4
Polygonatum odoratum 5.4�2.2 3.2�1.6
Epimedium koreanum 69.5�4.4 42.4�8.0
Panax ginseng 2.5�1.0 7.9�2.8
Cuscuta chinensis 57.5�4.6 21.7�7.7
Psoralea corylifolia 19.6�2.0 22.9�4.6
Polygonum multiflorum 6.5�1.1 13.8�6.6
Astragalus membranaceus 16.0�5.4
Polygonatum stenophyllum 3.2�1.5 0.2�7.6
Erythrina variegata 43.4�4.0 29.4�6.2
BHA 88.6�0.3 84.6�11.0
BHT 26.8�5.3 99.0�1.6
Vit. C 89.8�0.1 97.7�1.9
Vit. E 88.9�0.3 98.3�1.3

1)Hydroxy radical scavenging activity of each plant extract was measured at 1 mg/mL.
2)Superoxide radical scavenging activity of each plant extract was measured at 5 mg/mL.
Values are means of triplicate determinations�standard deviation.
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��� ����

��� ��� 	� ����� ����� �
� �� �

 ���� ���	 � superoxide �	 ��� �	���

�����(Table 3). 1 mg/mL ���� ��� ���	 ��

� �	�� ��	� 	 72%� �
 ���, ���� 	
70%, ���� 	 67%� �� �� ��� �����. 
�

��� ��� ���� ���� ����, ��, ��� �
��� 5%��� ��� ���� ���	 ��� �	��

	� ���. Positive control� �� BHT� �
 �����

�� ��	�� �� ��� ������ ��� ��� �
	� ���� �
��� �� ����� ��� ����

�� ��� ������ �� 85%��� �� ��� ��

���. Superoxide �	 ��� �	�� ���	 �	� �
� ��� �
 1 mg/mL ����� 	� �	 ���� �
�� ���� �
 5 mg/mL ��� ��� �� ���� 	

42%� �
 ���� ��	, ��	, ���, ��� � ��

� 20%��� �
	 �� ��� ����� positive control
� BHA� 	 85%, ���� 95% ��� �� ��� ��

���(Table 3).

� ���� � ������ ��

��� ���� �� phytochemical� ���� �����

�������� �� �� ��� �� ���� ��� �
������� ��� � ��� ���� 
�� 
�(26-
28). ��� ��� ��� 20�� 	��� ���� ���

��� ������ ������ 
��� ���� ���

� ��� ����� � �������� ������� 

�� �����. ���� � ����� ��� 	 2.6 mg/g
�� �
 ��� ���� 	 81.2 mg/g�� �
 ����,
������ 
�� ��� 	 0.4 mg/g�� �
 	�, ��

Table 4. Total polyphenol and flavonoid contents of plant extracts

Plant Polyphenol (mg/g)1) Flavonoid (mg/g)2)

Pueraria thunbergiana 59.75�0.48 15.20�0.25
Glycyrrhiza uralensis 34.60�0.54 55.35�1.06
Aconitum carmichaeli 6.40�0.17 5.97�0.35
Angelica gigas 14.76�0.58 7.20�0.05
Cndium monnieri 15.72�0.11 8.09�0.09
Cornus officinalis 32.25�0.08 5.15�0.20
Dioscorea japonica 11.09�0.09 2.37�0.02
Panax notoginseng 4.12�0.01 5.89�0.34
Dipsacus asper 45.48�0.82 32.26�2.43
Acanthopanax sessiliflorus 69.59�0.10 44.04�0.92
Schizandra chinensis 12.69�0.01 2.94�0.02
Polygonatum odoratum 2.62�0.01 0.51�0.04
Epimedium koreanum 81.20�0.65 38.00�1.78
Panax ginseng 3.97�0.01 5.91�0.38
Cuscuta chinensis 28.22�0.29 19.77�0.98
Psoralea corylifolia 29.51�0.21 22.22�1.12
Polygonum multiflorum 6.49�0.10 1.02�0.09
Astragalus membranaceus 13.28�0.36 1.83�0.07
Polygonatum stenophyllum 4.34�0.11 0.38�0.03
Erythrina variegata 62.06�0.59 26.43�1.03

1)Catechin equivalent.
2)Naringin equivalent.
Values are means of triplicate determinations�standard deviation.

Table 5. Comparison of positive controls and water extracts from Cornus officinalis, Acanthopanax sessiliflorus, Epimedium koreanum,
and Erythrina variegata for 50% inhibition (IC50) of antioxidant activity

Sample Total antioxidant activity (mg/mL)1) DPPH (mg/mL)1) SOD (mg/mL)1)

Cornus officinalis c)0.54�0.16a2) 0.74�0.06b 4.57�0.44a

Acanthopanax sessiliflorus 0.19�0.01b 0.70�0.05b 2.92�0.69b

Epimedium koreanum 0.18�0.02b 0.79�0.13b 4.59�0.49a

Erythrina variegata 0.22�0.01b 1.27�0.13a 4.29�0.98a

Vitamin C 0.53�0.14a <0.01 0.53�0.01d

Vitamin E <0.01 <0.01 0.22�0.09d

BHT <0.01 <0.01 0.28�0.03d

BHA <0.01 <0.01 c1.61�0.65bc

1)The concentration of samples that inhibited each antioxidant activity by 50% (IC50) were determined by linear regression of inhibitory percentage.
2)Values in same column with different superscripts are significantly different (P<0.05).
Values are means of triplicate determinations�standard deviation.
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� 	 55.4 mg/g�� �
 ���(Table 4). ��� ��� �
��� ���� ����� 
�� �������� ���

� ����� 
�� �� ��� ��� ������� 

�� ���� ��, ��� � ��� ������� ��

������ �
 �
 ��� �����. �� 
�, ��

�, ��	, ��� � ��	� � ����� 
�� ���

����� 1.5-2� �� �
 �������� �
 ���

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


� �� ��� ����� 
�� ���� ������

�
 �� ����� ������ �� ���� 
�� �
�� � ��� �	� ���� 
�� ��� ��� ��

	 ��� ��� ���� ����� 
�� ���� ��

�� �� �����
 �� � �� �� r�� 	 0.8 ��

�� ����(Fig. 1). �� ������ 
�� ����


��� �� ��, ��� � ��� ������ ��� 

� ����� 
�� ������� 
��� ��� ��

�� � 
�� ��� ���, ��	, ���, ��	� 3 �
�� ��� �� ���� �� ��� �� ��� ���

�� �� �� ���� �
 ��������� ����

�� ���� ��� �����. Sato �(26)� �� ���

wine� ���� ��� superoxide ��� �	�� ����

����� ���� ��� �� �� ����� ����

� ����, Hussain �(29)� hydroxy ���, Afanaslev �
(30)� superoxide ���, Torel �(31)� lipid peroxy ���

�	� ��� ���� ���� ��� ��� �� ���

�� ����� ���� ��� � ��� �� � ���

�� ��� ��� �����.

�� ��� ��� IC50

�� ���� ������ �������
� ����

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

� �� ��� ��� �	� ���� ��� ��� ��

� �� ��� 50%� ��� � �� ��� IC50�� ��

���(Table 5). Total antioxidant, ���	 ��� � superox-
ide ��� �	��� IC50� ��� �� ��	� ����

total antioxidant, ���	 ��� �	��� 	� ��� �
�� ������ superoxide ��� �	��� ��	� �

 ���, ���� ���	 ��� �	�� superoxide �
�� �	�� ��	, ���� ������ total antioxidant
��� ��� ��	� superoxide ��� �	�� ���,
���� ������ ��� ��� �
 � �� ����

��� ��	�� ���. Positive control� IC50 �� BHA�
superoxide ��� �	�� ��� C� total antioxidant���

��� ���� �� ��� ��� ���� ��� ��	

�� ���� �� ���	 ��� �	��� total antioxidant
��� ��� IC50� �� 0.01 mg/mL ��� ��� ���

�. ��� total antioxidant ��� �� ��	, ���, ��

	� ��� C�� ��	�� IC50� �
 ��� �� ��

� ����, ���� ��� C� ��� ��� �����

superoxide ��� �	�� ��	� BHA� ��� ���

�� ��� ��� ��� �� ������ ������

�����.

� �

20� 	��� � ���� ����� � �� �����

��� ������ 
�� �� �
���. Linoleic acid
emulsion� ��� total antioxidant ����� 1 mg/mL ��

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

�� �����. ���	 ��� �	�� ��	, ��� �
���� 60%��� ��� ������ ��� ��� �
��� ��� ����, ��, ��� � ��� 5%��� �
� �� ��� �����. Superoxide �	 ��� �	��

���	 �	� �� ��� �
 1 mg/mL ����� 	�

�	 ���� ��� ���� ���� 5 mg/mL ����

Fig. 1. Relationship between (A) total antioxidant activity, (B)
hydroxy radical scavenging activity, and (C) superoxide radical
scavenging activity and total polyphenol contents (catechin
equivalent) of plant extracts.
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���� 	 42%� �
 ��� ��	, ��	, ���, ��

� � ��� 20%��� �
	 �� ��� �����. �
����� ��� 	 2.6 mg/g�� �
 �� ���� 	 81.2
mg/g�� �
 ����, ������ 
�� ��� 	 0.4
mg/g�� �
 	�, ��� 	 55.4 mg/g�� �
 ���. �
�� ��� �� ����� ����� 
�� �����

��� ����, �� ���� ������ ���� 
�

� �
� �� � ��� ��� 2-3�� ��� ��� �
���� �� ���� 
�� ���� �� ����� �
���(r �0.8) �� �� ���� ��������� ��

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

��� �� �� ���, ��	, ��� � ��	� � �
�� �� IC50� ��� �� ��	� � �� �� ���

� �
 �� �� ���� ��� �
 ���� ��� �
� superoxide ��� �	�� ����� ��	� 	� �
�� ��� �����. Positive control� ��� ��� C,
E, BHA � BHT� �� BHA� superoxide ��� �	��

��� ���� �� ��� ��� ���� ��� IC50�

��	�� ���. ��� total antioxidant ���� ��	,
���, ��	� ��� C�� ��	�� ��� ����

������, superoxide ��� �	�� ��	� BHA� �
�� ��� ���� �� ��� �� ����� ��� �
�� ��� �����.
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