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Antioxidant Activity and Anti-hyperglycemic Activity of Medicinal Herbal
Extracts According to Extraction Methods

Hyun-Jin Jeong*, Sung Gyu Lee, Eun-Ju Lee, Woo-dong Park, Jong-Boo Kim, and Hyun-Jeong Kim'
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Abstract Korean traditional medicinal herbs have been reported to possess antioxidant and anti-hyperglycemic activities.
We tested the antioxidant and anti-hyperglycemic activities of 6 kinds of medicinal herbs: Angelica gigas N., Poria cocos,
Mori radicis Cortex, Mori folium, Aralia elata Cortex, and Panax ginseng, prepared as hot water, ethanol, and sonication
extracts. The antioxidant activities of the extracts were examined by performing total polyphenol, total flavonoid, and a,o-
diphenyl-B-picrylhydrazyl (DPPH) assays. For M. folium, the ethanol extract showed the strongest effects in DPPH radical
scavenging activity among the three extraction methods. In addition, sonication extracts of M. radicis Cortex and M. folium
showed the highest inhibitory activities for a-glucosidase among the different extracts. The ethanol extracts of M. folium
had the highest inhibition effects against a-amylase. A direct correlation between antioxidant and anti-hyperglycemic
inhibition activity was found in the ethanol and sonication extracts. From the results, it is considered that these six
medicinal herbal extracts have antioxidative, anti-hyperglycemic, and correlation effects based on different extraction

methods.

Key words: medicinal plants, antioxidant, anti-hyperglycemic, hot water extracts, ethanol extracts, sonication extracts
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2 v} SITh(15,16). £3] ‘¢ Mulberry leaves, Mori folium)e
WU (Morus alba L) 2 2 ¥ 53 28 (Moraceae)?] U<
Az3 Aoz, W= a-glucosidased] el #sjEAS zt=
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el ol o]E Al oa ddAst B vehbe A
o2 & ATH17,18). WU (Morus alba 1)8) )72l A
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78t EFt e AR B AL /Ik(18,19). 3 FET
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a,0-Diphenyl-B-picrylhydrazyl(DPPH) radical 2{&4 =X

A8 free radical 227484S Singh9} Rajini26)¢] W< W
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a-Glucosidase X3l

a-Glucosidase#] 31 €32 nitrophenol 419 (27)S
A3ttt 02 UmL o-glucosidase 24~ 50 ul, 12mM p-nitro-
phenyl-o-D-glucopyranoside 100 uL, sample 50puL = 0.1M
potassium phosphate buffer(pH6 8) 50 uLot Ested 37°ColA 20
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o4l  ANOVA(analysis of variance)®2J3} Duncan’s multiple range
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Table 1. Yield of extracts prepared from the medicinal plants
Yield (%)
Hot water ext. Ethanol ext. Sonication ext.

39.43 37.75 30.93
2.06 1.90 1.60
727 8.75 9.75
19.35 15.40 15.20
13.20 16.75 13.70
20.53 28.45 35.30

Sample

Angelica gigas N.

)

Poria cocos x2S
Mori radicis Cortex
Mori folium
Aralia elata Cortex

Panax ginseng
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Table 2. Total polyphenols and total flavonoids contents of solvent extracts from medicinal herbs (Unit: mg/g)

Total polyphenols Total flavonoids

Sample T
Sonication ext.

1.14+0.59%
0.99+0.24*
5.98+0.72%*
20.11+£4.29%
8.67+5.66™
2.27+0.84%

Ethanol ext.

0.86+2.03%
7.55+2.98™
5.90+2.60™
56.04+1.59*
9.11+2.86™
0.60+2.58*

Hot water ext.

11.06+5.01°
5.19+£2.41*
10.30+5.60>*
25.58+4.58%
17.56+6.02
13.20+1.63*

Sonication ext.

11.45+0.85%
11.54+0.87°
56.33+5.89%
4526327
48.45+1.56™
9.00:£0.53%

Ethanol ext.

16.05+1.35%
24.10+4.07*
115.15+17.44™
54.35+7.80™
49.43+5.94>
10.27+2.89%

Hot water ext.

21.34+£2.01"2
18.39+1.77%
57.60+7.49%
63.96£10.72%*
74.92+8.08™
15.79+2.19%

Angelica gigas N.
Poria cocos
Mori radicis Cortex
Mori folium
Aralia elata Cortex
Panax ginseng

"Values are means of triplicate determinations+SD.
IDifferent letters within a column (a-€) and a row (x-z) are significantly different (p<0.05).
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Table 3. Concentration required for 50% reduction of DPPH radical of solvent extracts from medicinal herbs

RCso” (ng/mL)

Sample —
Hot water ext. Ethanol ext. Sonication ext.

Angelica gigas N. 119.25+11.85%% 217.33+£35.75> 193.22+18.27%
Poria cocos 243.50+5.89% 205.32424.59> 425.00+13.42%
Mori radicis Cortex 64.50+2.40% 69.66+9.57% 142.81+4.77°%
Mori folium 32.78+9.82% 20.73+1.46% 49.99+4 21
Aralia elata Cortex 28.04+0.74% 29.44+3 23 29.40+0.23%
Panax ginseng 484.46+21.98™ 841.25+40.66™ 902.88+193.29*

BHA?Y 2.67+0.05

YConcentration required for 50% reduction of DPPH at 30 min after starting the reaction.

DValues are means of triplicate determinations+SD.

dDifferent letters within a column (a-¢) and a row (x-z) are significantly different (p<0.05).

Yt-Butylatedhydroxyanisole(BHA) were used as positive references.

Table 4. a-Glucosidase inhibition of solvent extracts from medicinal herbs

Inhibition of a-glucosidase activity" (%)

Sample —
Hot water ext. Ethanol ext. Sonication ext.
Angelica gigas N. 0.20+8.43%¥9 0.70+6.52% 18.10+2.95%
Poria cocos 25.2246.61% 11.22+8.69% 28.82+0.38%
Mori radicis Cortex 56.62+2.17% 52.68+0.99% 67.53+£0.12%
Mori folium 45.16£2.71% 48.59+1.05% 68.76£0.45%
Aralia elata Cortex 0.14+0.77% 6.90+7.51% 18.71+3.72%
Panax ginseng 12.9749.35% 4.94+6.04 16.95+1.21
Acarbose 36.50+4.15

Ya-Glucosidase inhibition activity of each medical herb extract and acarbose was measured at 0.2 mg/mL.

DValues are means of triplicate determinations+SD.

IDifferent letters within a column (a-¢) and a row (x-z) are significantly different (p<0.05).
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Table 5. o-Amylase inhibition of solvent extracts from medicinal herbs

&g 575

Inhibition of ai-amylase activity" (%)

Sample —
Hot water ext. Ethanol ext. Sonication ext.
Angelica gigas N. 29.78+8.632) 48.42+0.96% 32.80+2.65™
Poria cocos 20.09+17.07% 60.10+0.94 22.17+6.73%

Mori radicis Cortex 36.28+11.02%

61.47+4.19> 25.84+2.43

Mori folium 50.15£12.37% 89.70+3.33% 43.34+2.30%

Aralia elata Cortex 28.44£12.24% 54.67+2.68 20.18+5.18%

Panax ginseng 43.87+11.87™ 43.96+0.78% 35.88+0.62"
Acarbose 66.02+15.11

Ya-Glucosidase inhibition activity of each medical herb extract and acarbose was measured at 0.2 mg/mL.

DValues are means of triplicate determinations+SD.

IDifferent letters within a column (a-e¢) and a row (x-z) are significantly different (p<0.05).
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Fig. 3. Relationship between total polyphenols contents, total
flavonoids contents and a-glucosidase of sonication extracts
from 6 kinds of medicinal herbs. (A) Correlation between total
polyphenols contents and a-glucosidase inhibition effect (*=0.763,
p<0.01); (B) Correlation between flavonoids contents and o-
glucosidase inhibition effect (*=0.618, p<0.05).
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