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Antioxidative Effects of Mushroom Extract and Fermented Mlll( Containing Its Extract on in vivo
and in vitro L1p1d Peroxidation. ]ae-Young Cha', Beong-Sam Jeon', Jeong-Won Park’, Gab-Gyun Shin’,

Beom-Kyu Kim', Dong-Won Bae', Ji-Hyun Yoo, Bang-Sil Jeon and Young-Su Cho" Department of
Biotechnology, Dong-A University, Busan 604-714, Korea, ‘BioHub Co., Ltd, 33-617 Institute of Life Science,
Gyeongsang National University, Jinju, Gyeongnam 660-701, Korea — The antioxidative effects of fer-
mented milk, mushroom extract and fermented milk containing its extract (Lentinus edodes, Ganoderma
lucidum, and Pleurotus ostreatus) on the lipid peroxidation in the tissues of female Sprague-Dawley rats
and on the DPPH (¢, ¢ -diphenyl--picrylhydrazyl) radical donating ability were studied. The total
concentrations of polyphenolic compound in Lentinus edodes, Ganoderma lucidum and Pleurotus ostreatus
were 0.34, 0.20 and 0.34%, respectively. The DPPH donating abilities of mushroom extract, fermented
milk, fermented milk containing ifs extract and BHT (butylated hydroxytoluene) as standard were
339, 34.9, 51.9 and 95.6%, respectively. Experimental diet groups were divided into five groups: the
normal diet (ND), the cholesterol diet (CD), and cholesterol +fermented milk diet (CDFM), cholesterol
+mushroom extract diet (CDME) and cholesterol +fermented milk containing mushroom extract diet
(CDFMME). The concentrations of lipid peroxide in liver and its microsome were significantly lower
in both CDFM and CDFMME groups than in the other groups. The kidney concentration of lipid
peroxide was significantly higher in the CD group than in the ND group, but this rise were
significantly decreased in the CDFM and CDFMME groups. Meanwhile, the concentrations of heart
and spleen and their fractions were not significantly different among dietary groups. This study was
suggested that the fermented milk diet containing mushroom extract effectively reduced the lipid
peroxidation in liver and kidney of cholesterol-fed female rats.
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Table 1. Composition of experimental diets (%)

Ingredients ND CD CDFM CDME CDFMME
Casein 20.0 20.0 20.0 20.0 20.0
@ -Corn starch 15.0 15.0 15.0 15.0 15.0
Soybean oil 10.0 10.0 10.0 10.0 10.0
Cellulose 5.0 5.0 5.0 5.0 5.0
AIN-93 mineral mixture 4.0 4.0 4.0 4.0 40
AIN-93 vitamin mixture 1.0 1.0 1.0 1.0 1.0
L-Methionine 0.3 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2 0.2
Cholesterol 0.0 0.5 0.5 05 0.5
Sodium cholate 0.0 0.125 0.125 0.125 0.125
Sucrose 445 43.38 40.38 40.38 40.38
Fermented milk(FM) 0.0 0.0 40 0.0 0.0
Mushroom extract(ME) 0.0 0.0 0.0 4.0 0.0
Fermented milk containing ME 0.0 0.0 0.0 0.0 4.0

ND : the normal diet.

CD: the cholesterol diet.

CDFM : the cholesterol + fermented milk diet.
CDME : the cholesterol + mushroom extract diet.

CDFMME : the cholesterol + fermented milk containing mushroom extract diet.

0.05 =59 A Duncan’s multiple range testZ 3}%]tH{15].
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Table. 2. Total polyphenol concentrations in each mushroom
extract by Folin-Denis method

Mushroom samples Total polyphenol (%)

Lentinus edodes 0.34
Ganoderma lucidum 0.20
Pleurotus ostreatus 0.34
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Fig. 1.
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BHT

Extract

Mushroom
Yogurt

Yogurt

DPPH electron donating activity of the test samples

(n=3).

BHT : butylated hydroxytoluene.

Extract : Hot water extract from Lentinus edodes, Gan-
oderma lucidum, and Pleurotus ostreatus.
Yogurt : Fermented milk produced by Lactobacillus

bulgaricus.

Mushroom yogurt : Fermented milk produced by Lac-
fobacillus bulgaricus containing hot water ex-
tract from Lentinus edodes, Ganoderma lucidum,
and Pleurotus ostreatus.
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Ingredients ND? CDFM CDME CDFMME
Final body weight (g) 275.0+5.91 267.2£6.82 258.3+11.86 262.3+9.08 272.3+16.15
Tissue weight (g)
Liver 834+031° 982+0.22° 9.26+0.72°° 1035+0.72° 9224056
Kidney 1.7940.05 1.74+0.04 1.61+011 1.70+0.10 1.77+0.09
Heart 0.892:0.02 0.8610.03 0.82+0.07 0.800.05 0.84+0.03
Spleen 0.5120.03 0.48+0.02 054+0.04 0.62+0.09 0.59+0.07

Values are means +SE of six rats per group. Between the groups, values with different letters are significantly different at p <0.05.

YSee footnote of Table 1.
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Table 4. The lipid peroxide concentrations of tissues in female rats.

(nmol/g tissue)

Ingredients ND" CD CDFM CDME CDFMME

Liver 117.74+4.77° 121.45+343° 10215+9.52° 123.37£10.28° 99.07 £5.68°
Heart 25.50+0.37 24.27+0.42 2416+0.56 2417+0.53 23.55+0.67
Kidney 14.52+0.35° 27.4240.71° 22.75+2.70° 28.34%048° 2052+£1.12°
Spleen 13.74£043 13.64+0.42 13.95+0.73 14.60+0.51 14.28+0.65

Values are means*SE of six rats per group. Between the groups, values with different letters are significantly different at p<0.05.

see footnote of Table 1.

Table 5. The lipid peroxide concentrations of the microsome and mitochondria of liver and kidney in female rats.

(nmol/mg protein)

Ingredients ND? CD CDFM CDME CDFMME
Microsome

Liver 9.62+0.37% 10.78+0.35° 8.77+043" 10.44+0.57° 9.72+0.15%
Kidney 2.86+0.01° 319+0.07° 2724026 321+028° 296 +017%
Mitochondria

Liver 10.79£0.42 10.36+0.16 10.31+0.88 11.0540.40 10.74+0.32
Kidney 311+017° 2.98+0.19° 2.45+0.08" 3.29+0.05° 233+011°

Values are means = SE of six rats per group. Between the groups, values with different letters are significantly different at p<0.05.

Usee footnote of Table 1.
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