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Abstract

In this study, the optimal conditions for phenolic-compound extraction from medicinal plants were found to be
24 h and about 50% ethanol. The electron-donating scavenging activities (DPPH), ABTS radical-cation decolorization
(ABTS), antioxidant protection factor (PF), and thiobarbituric acid reaction substance (TBAR) were measured to
determine the antioxidant activities of the extracts of Sanguisorba officinalis Linn., Citrus unshiu Markovich, Melia
azedarach L., Asparagus cochinchinensis Merr., Citrus unshiu S., Polygonum aviculare L., and Leonurus sibiricus
L. The total phenolic contents of the extracts of medical plants were determined to be 0.45-3.00 mg/g in the water
extracts and 0.33-3.15 mg/g in the 50% ethanol extracts. The electron-donating abilities (EDA) of the water and
ethanol extracts were both above 85% at the 50 1g/ml concentration. The ABTS radical-cation decolorization was
above 80% at the 100 pg/ml concentration in all the extracts of various medicinal plants. The antioxidant protection
factor (PF) of the Melia azedarach L. extracts was found to be 1.65+0.40 PF in the water extracts at the 100
ug/ml concentration, and was higher than those of the other medicinal-plant extracts. The TBAR inhibition rates
of all the medicinal-plant extracts, except Asparagus cochinchinensis Men., were above 85% at the 100 pg/ml
concentration. These results confirmed that the various oriental medicinal plants (Sanguisorba officinalis Linn., Citrus
unshiu Markovich, Melia azedarach L., Asparagus cochinchinensis Men., Citrus unshiu S., Polygonum aviculare
L., and Leonurus sibiricus L.) that were included in this study are useful functional-food sources.
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Fig. 1. The effect of ethanol concentration on extraction of phenolic
from medicinal plants extracts.
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Table 1. The content of total phenolic compound from medicinal

plants extracts

Phenolic content (mgfg)

Scientific names

names  Water extracts Ethanol extracts

Sanguisorba officinalis L. A % 315108 32.7:08"
Citrus unshiy M. A 5 285102 272408”
Melia azedarach L. Aaz 6.1202 5.1:0.17
Asparagus cochinchinensis M. &% 1902 1.8+02"
Citrus reticulata B. 3 = 10.6+0.2 1124047
Polygonum aviculare L. a4 = 27.1+0.8 25.6:0.8°
Prunella vulgaris L. s 18402 13.30.6”

40% Ethanol extracts, 60% Ethanol extracts, 50% Ethanol extracts,
40% Ethanol extracts, ”50% Ethanol extracts, ®50% Ethanol extracts,

50% Ethanol extracts
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Table 2. DPPH radical scavenging activities of extracts from medicinal plants

Inhibition activity (%)

Water extracts

Ethanol extracts

Samples
Phenolic contents (uig/mL) Phenolic contents (ng/mL)
50 100 150 200 50 100 150 200
Sanguisorba officinalis Linne, 91005 917809 93115 88.8109 894107  927:06  930:09  937:03
Citrus unshiu Markovich 92.4+0.8 809+02 92,009 962:08 923017 90501 93.140.3 99.0+0.8
Asparagus cochinchinensis Mer. 96.0:0.7  964%23 95.1£2.2 99.1:13  922:15 93403 96.1£0.8 92316
Citrus unshiu S. 93.6+0.9 943403 98.6£1.1 99.9+06  934+05"  93.0+05 99.4+0.5 98.740.6
Melia azedarach L. 918802 91806  927:10  9028:13  92.1:03”  89.9:04 87.30.6 80.5+4.8
Polygonum aviculare L. 977:02  97.1£08 96.9+0.3 968+1.1  902+1.1%  857+08 89.7+0.8 89.7+0.7
Leomurus sibiricus L. 93.1:0.3 936102  96.8%02 970:02  878:12"  889:13 83.11.0 87.6:1.9
Positive control (Vitamin C) 65216 82,6115 94.5:0.4 96.5:0.4 65.2£1.6 826215 945104 965104

U40% Ethanol extracts, 260% Ethanol extracts, ~50% Ethanol extracts,

940% Ethanol extracts, >50% Ethanol extracts,

950% Ethanol extracts, "50% Ethanol extracts
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Table 3. ABTS radical cation decolorization of extracts from medicinal plants

Inhibition activity (%)

Water extracts

Ethanol extracts

Samples
Phenolic contents (nig/mL) Phenolic contents (ug/mL)
50 100 150 200 50 100 150 200
Sanguisorba officinalis Linne. 99.610.3 99.410.2 99.910.2 100.20.2 99.9:0.2" 99.740.2 98.710.3 99.0£0.4
Citrus unshiv Markovich 80.142.4 95.840.4 937412 98.70.6 80.4:0.5" 99.640.5 99.4104 100.0.10.3
Asparagus cochinchinensis Merr. 99.940.5 99.9+0.4 99.941.8 100.0£0.4 99.9+0.3” 98.910.5 98.742.2 87.1+2.2
Citrus unshiu S. 99.940.3 99.9£1.0 99.941.0 100.02.1 99.9:1.8" 58.743.6 62.743.1 82.614.5
Melia azedarach L. 96.7+0.7 99.1+0.6 94.4+0.7 99.9+0.4 733104’ 98.3+0.5 99.9+0.2 99.940.3
Polygonum aviculare L. 99.6+0.3 99.9+0.2 99.6+0.7 100.0+0.4 99.9+0.5” 99.1+0.4 99.9+0.6 100.0+0.4
Leonurus sibiricus L. 96.8+0.8 99.0+0.3 99.9+0.3 100.010.1 99.6:0.2” 99.1+0.1 99.9+0.3 98.5+0.6
Positive control (Vitamin C) 4.842.7 20417 33.035 66.012.3 48427 204+1.7 33.0435 66.0+2.3

Y40% Ethanol extracts, 60% Ethanol extracts, ¥50% Ethanol extracts, 940% Ethanol extracts, 950% Ethanol extracts, 950% Ethanol extracts, 750% Ethanol extracts

Table 4. Antioxidant protection factor (PF) activities of extracts from medicinal plants

Antioxidant protection factor (PF)

Water extracts

Ethanol extracts

Samples
Phenolic contents (11ig/mL) Phenolic contents (11ig/mL)
50 100 150 200 50 100 150 200
Sanguisorba officinalis Linne. 1.0.£0.1 10:0.1 09£0.1 0920.1 07£0.1" 08:0.1 0.720.1 0.620.1
Citrus unshin Markovich 0.620.1 0420.1 0.0£0.1 0.0£0.1 06£0.17 05%0.1 04203 0004
Asparagus cochinchinensis Merr. 12103 1.5+02 1.3+0.1 1.7+04 06£0.1° 030.1 0.60.1 0.3%0.1
Citrus unshi S. 1.0:0.1 130.1 12+0.3 13£0.3 0.120.1" 0001 0.0£0.1 002038
Melia azedarach L. 0.702 0502 0.520.1 1.1£02 0.7£0.1° 06101 0.5202 0.820.1
Polygonum aviculare L. 0.6%0.1 04%0.1 0.740.1 0.540.1 10:02° 0801 0.8+0.1 0.7+0.1
Leonurus sibiricus L. 0.540.1 0.740.1 0.8+0.1 0.6%0.1 11202”09203 0.7402 00402
Positive control (Vitamin C) 1402 1610.1 15802 1402 1402 16101 15802 14202

Y40% Ethanol extracts, %60% Ethanol extracts, 950% Ethanol extracts, 940% Ethanol extracts, 950% Ethanol extracts, 950% Ethanol extracts, 750% Ethanol extracts

Table 5. Inhibition rates Thiobarbituric acid reactive substances(TBARs) of extracts from medicinal plants

Inhibition activity (%)

Water extracts

Ethanol extracts

Samples
Phenolic contents (nig/mL) Phenolic contents (ug/mL)
50 100 150 200 50 100 150 200
Sanguisorba officinalis Linne, 96.8+1.9 98.5£0.7 999:0.6 99907 98402 98602 999+03  100.0:04
Citrus unshin Markovich 83.1430 84.6+4.4 85.0£5.7 87.142.7 81.1458”  92.0+17 99612  100.0:12
Asparagus cochinchinensis Mer. 50.53.0 513434 782422 999427 800267 80427 93.6+5.8 999422
Ciirus unshiu S. 01433 0942.1 02431 01453 643117 18.6£23 27445 0.0:2.6
Melia azedarach L. 74.0+3.0 809+3.6 93.0+1.7 98.2+4.1 789:10°  79.8£39 80.1435 99.8+13
Polygonum aviculare L. 87.7432 94.6+0.8 999109  1000:08  909:11°  953:05 99.5:04 1000206
Leonurus stbiricus L. 72.0+7.1 90.240.6 99511 1000:1.0  897:06"  90.1£15 99.0+1.3 99.9+1.3
Positive control (Vitamin C) 604133 82942.1 94.5:0.4 96.5£0.4 604233 82.9:2.1 94.5:0.4 96.5£0.4

"40% Ethanol extracts, 260% Ethanol extracts, >50% Ethanol extracts, *40% Ethanol extracts, *50% Ethanol extracts, ®50% Ethanol extracts, "50% Ethanol extracts
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5 iek.
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Ae&s S AR A, Az}, ), 9=, sjar
%29 EF FEEY ethanol FZENA 9%l 7P7HE: &
A &S Yeplo] &7 vitamin CRTF 2|84 B2
sk ksl Sdo] vig- E=2 Zoz FRIHATH

o 1
I, o

o
ol

gk

D
ok

Il

1. Cho YJ, Ju IS, Kwon OJ, Chun SS, An BJ, Kim JH
(2008) Biological and antimicrobial activity of Portulaca
oleracea. J Korean Soc Appl Biol Chem, 51, 49-54

2. Branen AL (1975) Toxicology and biochemistry of
butylated hydroxyanisole and butylated hydroxytoluene.
J Am Oil Chem Soc, 52, 59-63

3. Choe SY, Yang KH (1982) Toxicological studies of
antioxidants, butylated hydroxytoluene (BHT) and
butylated hydroxyanisole (BHA). Korean J Food Sci
Technol, 12, 283-288

4. Shim JS, Kim SD, Kim TS, Kim K (2005) Biological
activities of flavonoid glycosides isolated from Angelica
keiskel. Korean J Food Sci Techol, 37, 78-83

5. Cho YJ, Ju IS, Chun SS, An BJ, Kim JH, Kim MW,



750

10.

11.

12.

13.

14.

15.

16.

A F A8 A #1199 A53 (2012)

Kwon OJ (2008) Screening of biological activities of
extracts from Rhododendron mucronulatum Turcz.
flowers. J Korean Soc Food Sci Nutr, 37, 276-281

. Huang MT, Ho CT, Lee C (1992) Phenolic compounds

in food and their effects on health (II), antioxidants and
cancer prevention. ACS symp series 507. American
Chemical Society, Washington, DC, USA p 54-71

. Kang MA, Kim MB, Kim JH, Ko YH, Lim SB (2010)

Integral antioxidative capacity and antimicrobial activity
of pressurized liquid extracts from 40 selected plant
species. J Korean Soc Food Sci Nutr, 39, 1249-1256

. An BJ, Lee JT, Lee SA, Kwak JH, Park JM, Lee JY,

Son JH (2004) Antioxidant effects and application as
natural ingredients of Korean Sanguisorbae officinalis
L. J Korea Soc Appl Biol Chem, 47, 244-250

. Hyon JS, Kang SM, Mahinda S, Koh WIJ, Yang TS,

Oh MC, Oh CK, Jeon YJ, Kim SH (2010) Antioxidative
activities of extracts from dried Citrus sunki and Citrus
unshiu peels. J Korean Soc Food Sci Nutr, 39, 1-7

Yi HS, Heo SK, Yun HJ, Kim BW, Park SD (2008)
Anti-oxidative effect of
fractionated extracts of Melia toosendan in mouse

and anti-inflammatory
macrophage cells, Korean J Herbology, 23, 121-134
Loi YS, Kweon YM, Park JH, Park SD (2003) Effects
of insamgobonwhan and its component groups on
antioxidant activities. Korean J Herbology, 18, 41-50
Kim TH (2011) Pancreatic lipase inhibitory and
antioxidant activities of Polygonum aviculare extract.
Korean J Food Preserv, 18, 250-255

Lee SJ, Sung NJ, Jeong HG, Shin HJ, Chung YC, Seo
JK (2008) Antioxidant activities of ethanol extracts from
Prunella vulgaris. J Korean Soc Food Sci Nutr, 37,
1535-1541

Folin O, Denis W (1912) On hosphotungastic-
phosphomolybetic compounds as color reagents. J Biol
Chem, 12, 239-9249

Blois MS (1958) Antioxidant determination by the use
of stable free radical. Nature, 26, 1198-1199
Pellegrin NRRe, Yang M, Rice-Evans C (1998) Screening
of dietary carotenoid-rich fruit extracts for antioxidant

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

activites applying 2,2’-azinobis(2- ethylbenzothiazoline-
6-sulfonic acid) radicla cation decolorization assay.
Method Enzymol, 299, 379-389

Andarwulan N, Shetty K (1999) Phenolic content in
differentiated tissue cultures of untransformed and
Agrobacterium transformed roots of anise (Pimpinella
anisum L). J Agric Food Chem, 47, 1776-1780
Buege JA, Aust SD (1978) Microsomal
peroxidation. Method Enzymol, 105, 302-310
Lee YS (2007) Antioxidative and physiological activity
of extracts of Angelica dahurica leaves. Korean J Food
Preserv, 14, 78-86

Shin HL (2003) Biological activity of phenol compound

lipid

from muberry fruits. Sangju National University, Food
Engineering, MS Thesis

Jeong HIJ, Park SB, Kim SA, Kim HK (2007) Total
polyphenol content and antioxidative activity of wild
grape (Vitis coignetiae) extracts depending on ethanol
concentrations. J Korean Soc Food Sci Nutr, 36,
1491-1496

Ju JC, Shin JH, Lee SJ, Cho HS, Sung NJ (2006)
Antioxidative activity of hot water extracts from
medicinal plants. J Korean Soc Food Sci Nutr, 35, 7-14
Miliauskas G, Venskutonis PR, Been TVA (2004)
Screening of radical scavenging activity of some
medicinal and aromatic plants extracts. Food Chem, 85,
231-237

Choe M, Kim DJ, Lee HJ, You JK, Seo DJ, Lee JH,
Chung MJ (2008) A study on the glucose-regulating
enzymes and antioxidant activities of water extracts from
medicinal herbs. J Korean Soc Food Sci Nutr, 37, 572-547
Lee SJ, Shin JH, Kang JR, Hwang CR, Sung NJ (2012)
In vitro evaluation of biological activities of wasong
(Orostachys japonicus A. Berger) and Korean traditional
plants mixture. J Korean Soc Food Sci Nutr, 41, 295-301
Labuza, T.P. (1971) Kinetics of lipid oxidation in foods.
CRC Crit. Rev. Food Technol, 2, 335-405

Chae JW, Jo BS, Joo SH, Ahn DH, Chun SS, Cho YJ
(2012) Biological and antimicrobial activity of Vaccinium
oldhami fruit. J Korean Soc Food Sci Nutr, 41, 1-6

(38 20123 7€ 209 S 20124 9¥ 25¢ A 20123 9 28Y)





