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Antioxidant Effects of Extracts from Fermented Red Ginseng Added with
Medicinal Herbs in STZ-induced Diabetic Rats
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Abstract Antioxidant and anti-hyperglycemic activities of fermented red ginseng added with 5 kinds of medicinal herbs
(FRGM) were investigated in vitro. Total polyphenol and total flavonoid contents in FRGM extracts were 22.41£3.51 and
16.80+4.22 ng/mg, respectively. FRGM extracts were capable of directly scavenging DPPH free radicals (RC,,=95.57+
7.40 pg/mL), and then showed higher inhibitory activities for a-glucosidase. This study was also conducted to evaluate the
effects of FRGM extracts in streptozotocin (STZ)-induced diabetic (DM) rats. The activities with regards to serum
aspartate aminotransferase and alanine aminotransferase were significantly decreased by FRGM extracts compared to those
from the STZ group. The hepatic glutathione content depleted by STZ was significantly increased by FRGM extracts, but
elevation of lipid peroxide content induced by STZ was significantly decreased by FRGM extracts. The decreased activities
of superoxide dismutase, catalase, glutathione peroxidase and glutathione reductase after STZ-treatment were increased
through the treatment of FRGM extracts. These results indicated that fermented red ginseng added with medicinal herbs
can protect against STZ-induced diabetic rats through its antioxidant properties.
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Fig. 1. o-Glucosidase inhibitory activities of mixtures of
fermented red ginseng added with medicinal herbs. Mixture 1;
Red ginseng : Morus alba L. : Mori radicis Cortex : Angelica gigas
N. : Poria cocos : Araria elata Cortex =15:15:15:15:15: 15 (v/
v), Mixture 2; Red ginseng : Mori folium : Mori radicis Cortex :
Angelica gigas N. : Poria cocos : Araria elata Cortex =50:10:10:
10 : 10 : 10 (v/v), Mixture 3; Red ginseng : Mori folium : Mori
radicis Cortex : Angelica gigas N. : Poria cocos : Araria elata
Cortex =30:20:20:10: 10 : 10 (v/v). The inhibitory activities of
each sample were measured at the concentration of 1000 pg/mL.
Each value is mean+SD (n>3). Different superscripts in the same
column indicate significant differences (p<0.05)
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Fig. 2. a-Glucosidase inhibitory activities of water extracts from
fermented red ginseng (FRG) and fermented red ginseng added
with medicinal herbs (FRGM). Each value is mean+SD (n>3).
Different superscripts in the column indicate significant differences
(»<0.05)
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Table 1. Total polyphenol and total flavonoid contents and o,0.-
diphenly-p-picrylhydrazyl radicals (DPPH-) scavenging activity
of water extracts from fermented red ginseng (FRG) and
fermented red ginseng added with medicinal herbs (FRGM)

Sample Total polyphenols”  Total flavonoids® DPPH RC,,”
(ng/mg) (ng/mg) (ng/mL)

FRG 17.1442.00 18.424+3.97 259.47+16.71

FRGM 22.414+3.51 16.80+4.22 95.57+7.40

'?Micrograms of total polyphenol and total flavonoid contents/mg of
plants based on tannic acid and quercetin as standard, respectively.
JConcentration required for 50% reduction of DPPH- at 30 min after
starting the reaction. Each value is meantSD (n>3).

Table 2. Effect of FRGM extracts on the activities of serum AST
and ALT in STZ-induced rats

AST ALT
Group" -
Karmen unit/mL of serum
NC 47 4345209 75.16+4.83°¢
DM 135.83+11.212 123.68+10.71°
FRGM100 98.07+7.15° 94.04+7.44°
FRGM200 87.42+6.52° 80.46+8.11%

UNC, normal control group; DM, diabetic mellitus group; FRGM100,
diabetic group fed with 100 mg/kg of fermented red ginseng added
with medicinal herbs; FRGM200, diabetic group fed with 200 mg/kg
of fermented red ginseng added with medicinal herbs. Mean+SD.
IDifferent superscripts in the same column indicate significant
differences (p<0.05).
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Table 3. Effects of FRGM extracts on glutathione (GSH) and
lipid peroxide contents in liver of STZ-induced rats

Group" GSH content Lipid peroxide content
(umoles/g tissue) (MDA pmoles/g tissue)
NC 63.7446.15") 117.89+6.01°
DM 44.54+2.22° 140.57+5.45°
FRGM100 56.58+3.79° 97.49+5.29°
FRGM200 57.87+4.16% 94.72+5.27°

YNC, normal control group; DM, diabetic mellitus group; FRGM100,
diabetic group fed with 100 mg/kg of fermented red ginseng added
with medicinal herbs; FRGM200, diabetic group fed with 200 mg/kg
of fermented red ginseng added with medicinal herbs. ?Mean+SD.
IDifferent superscripts in the same column indicate significant
differences (p<0.05).
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Table 4. Effect of FRGM extracts on the activities of super oxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GP) and
glutathione reductase (GR) in STZ-induced rats

Group” , 50D CAT S 6P GR
(Unit”/mg protein)  (decreased H,0, umoles/mg protein/min) (nmoles/mg protein/min)  (nmoles/mg protein/min)
NC 15.74+3.22%%9 17.87+2.21° 37.11+3.14° 17.32+3.21%
DM 13.9142.34° 10.01+2.25 32.3542.01° 14.47+3.07°
FRGM100 32.99+5.81% 15.06+2.66° 36.79+1.82% 26.54+3.26°
FRGM200 20.61+1.67° 15.49+£1.37* 36.80+1.93° 24.02+3.05°

YNC, normal control group; DM, diabetic mellitus group; FRGM100, diabetic group fed with 100 mg/kg of fermented red ginseng added with
medicinal herbs; FRGM200, diabetic group fed with 200 mg/kg of fermented red ginseng added with medicinal herbs. ?Mean+SD. *Different
superscripts in the same column indicate significant differences (p<0.05).

PUnit; 1 unit of SOD activity was defined as which inhibited the oxidation of pyrogallol by 50%.

2 HoJsl=s 842 A superoxide anionS IFSEARE H3IAT] 184 FRGM F&& T2 olE 3itsl a4 &Ado] 7t

o) sl SOD &40 AL Table 49} 7o), DMe] NC ste, Qs o FEEOIV a4 FEES IRF FoIsid
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