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Antioxidative Activity of Mushroom Water Extracts
Fermented by Lactic Acid Bacteria
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Bong Suk Choi%, Jung Won Lee?, and Chang Ki Huh!'
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ABSTRACT This study was focused on the development of fermented mushroom water extracts with antioxidative
activities. Mushroom water extracts were fermented with Bifidobacterium bifidum, Lactobacillus plantarum, Lactobacillus
acidophilus, Leuconostoc lactis, Streptococcus thermophilus and Lactobacillus sakei subsp. L1033 was isolated from
kimchi. Fermented mushroom water extracts increased DPPH and ABTS radical scavenging activities in a dose-depend-
ent manner. However, radical scavenging activity of fermented Phellinus linteus and Ganoderma lucidum water extracts
was decreased compared to non-fermented mushroom water extracts. Antioxidative activity of fermented mushroom
water extracts was also confirmed by xanthin oxidase (XO) inhibition and superoxide dismutase (SOD) activities at
the same concentration. As the fermentation progressed, fermented mushroom water extracts increased XO inhibition
activity and SOD activity. In conclusion, fermented mushroom water extracts were tentatively identified to enhance

enzyme activity.
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Lactobacillus acidophillus, Lactobacillus plantarum,
Leuconostoc lactis, Streptococcus thermophilus)®} 7
A 258 B2 §ikdt 15 (Lactobacillus sakei subsp.
LI033)22 MRS A wj#|(Difco Laboratories Inc., St.
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7 mM ABTS(2,2'-azino-bis(3-ethylbenzothiazoline-
6-sulfonic acid))(Sigma-Aldrich Co.)¢} 2.4 mM potas—
sium persulfated(Sigma-Aldrich Co.) &S E33}¢]
16417 ek 23 e ol A ABTS -2 dA A7 & ELISA
reader(Dynex)2 630 nmolX F3%=E A3t 3ol
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SOD &M

WA 2287 14}, 22 Ta8 88 0~10 mg/mLe] %=
2 343} EpiQuik superoxide dismutase activity/in-
hibition assay kit(Epigentek, Brookly, NY, USA)E o|-&
3}l superoxide dismutase(SOD)9] &4 HLEE =438}
%tk SODE] F5E+E 10 U/ul7kA] 264 34se] 4 &
T3 vaLste] ALsglt.

SAH X
2E AHL 33 ksl =459 1 A= H+SD
(standard deviation)® YEFH 3L, Duncan's multiple range
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Fig. 1. DPPH radical scavenging activity of mushroom extracts
fermented by lactic acid bacteria. Each bar represents the
mean+SD of triplicated measurement. Different letters (a-c) in
the same concentration level are significantly different at P<0.05
by Duncan's multiple range test. 1: B. bifidum, 2: L. acidophilus,
3: L. plantarum, 4: Leu. lactis, 5: S. thermophilus. A: Phellinus
linteus, B: Ganoderma lucidum, C: Lentinus edodes.

DPPH gtz &7 &A4o] A Yelter ol 713 #g
GAES) L. sakei subsp. L1033 o3& 24 wFEAAE

==Xl

A 232 Bt £11 FEES 10 mg/mLe %
A 9P ot 13 WE T 20%, 23 HE T 16%E LA
3ol DPPH 2]zt 24 @4 o] 71he Sleiilch. 1
2u wE WS AXWA Askal 93¢ DPPH gtz
27 B 7hasld on Arsle] &4 7k Eo] 74 ATk
(Fig. 2).
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Fig. 2. Effects of phased fermentation by lactic acid bacteria
on DPPH radical scavenging activity of mushroom extracts.
Each bar represents the meantSD of triplicated measurement.
Different letters (a-c) in the same concentration level are sig-
nificantly different at P<0.05 by Duncan's multiple range test.
1: B. bifidum, 2: L. plantarum, 3: Leu. lactis, 4: L. sakei subsp.
LI033. A: Phellinus linteus, B: Ganoderma lucidum, C: Lentinus
edodes.
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Fig. 3. Effects of phased fermentation by lactic acid bacteria
on ABTS radical scavenging activity of mushroom extracts.
Each bar represents the mean=SD of triplicated measurement.
Different letters (a-d) in the same concentration level are sig-
nificantly different at P<0.05 by Duncan's multiple range test.
1: B. bifidum, 2: L. plantarum, 3: Leu. lactis, 4: L. sakei subsp.
LI033. A: Phellinus linteus, B: Ganoderma lucidum, C: Lentinus
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Fig. 4. Effects of phased fermentation by lactic acid bacteria
on xanthin oxidase activity of mushroom extracts. Each bar rep-
resents the mean=SD of triplicated measurement. Different let-
ters (a-d) in the same concentration level are significantly differ-
ent at P<0.05 by Duncan's multiple range test. 1: B. bifidum,
2: L. plantarum, 3: Leu. lactis, 4: L. sakei subsp. LI033. A:
Phellinus linteus, B: Ganoderma lucidum, C: Lentinus edodes.
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Fig. 5. Effects of phased fermentation by lactic acid bacteria
on superoxide dismutase activity of mushroom extracts. Each
bar represents the mean+SD of triplicated measurement. Different
letters (a-f) in the same concentration level are significantly dif-
ferent at P<0.05 by Duncan's multiple range test. 1: B. bifidum,
2: L. plantarum, 3: Leu. lactis, 4: L. sakei subsp. LI033. A:
Phellinus linteus, B: Ganoderma lucidum, C: Lentinus edodes.
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