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Abstract

Antitumorigenic and antimutagenic activities of the doenjangs prepared from mushroom mycelia-cultured
traditional mejus (designated to MTD]J) were investigated using the model of Sarcoma-180-induced mouse
ascites cancer, and 2—-amino-3-methylimidazol[4,5—flquinoline (IQ) and aflatoxin B; (AFB;)-mediated S. typhimurium
mutagenicity, respectively. Antioxidative activity of MTD] was also investigated using the mouse liver microsome
system. Mushroom stains used for the preparation of the mushroom mycelia—cultured traditional mejus were
Synryeong (Agaricus blazei), Yeonggi (Ganoderma lucidum), Sanghwang (Phellinus linteus), and Neutari (Pleurotus
ostreatus). All MTD]Js showed the enhanced antitumorigenicities (12% by Synryeong, 13% by Sanghwang, 16%
by Yeonggi, and 19% by Neutari), antimutagenicity (6.1 ~20.8% for IQ and 3.1 ~10.2% for AFB:), and antioxidative
activity (6.6~46.5%), relative to the control doenjang. The p-D-glucan content (0.75~1.71 mg/g) of MTD]s was
3~8 times higher than that (0.22 mg/g) of the control doenjang. Genistein content (769~932 ng/g) of MTD]s
was also higher than that (728 ng/g) of control doenjang. The content of B-~D-glucan and genistein was not
exactly correlated to the antitumorigenicity and antimutagenicity of MTD]Js. These results indicate that anti—
tumorigenicity and antimutagenicity of MTDJs were elevated in comparison with the control doenjang, and
the observed functions were, in part, derived from B-glucan and/or genistein in the MTD]s.
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AW X (AB; Agaricus blazei), X HAA(GL; Ganoderma
lucidum), 233 A (PL; Phellinus linteus) 3 =€) Al
(PO; Pleurotus ostreatus)d-& (F)HKr}o] L ellof| A w3
Z9l #FE 2}2-3}4d v} 2- Amino-3-methylimidazol4,5-f]
quinoline(IQ), aflatoxin Bi(AFB;)- AldrichAH{Milwaukee,
WI1), ferrous ammonium sulfate(Fe™"), NADPH, ascorbate-
Na(Asc-Na), 2,2’ -azo-bis[isobutyronitrile](ABIN), cumene
hydroperoxide(CuOOH), genistein(4’,5,7-trihydroxyisofla-
vone), daidzein(4’,7-dihydroxyisoflavone)-2 SigmaAH(St.
Louis, MO)Z 58] F3]8}dct. 1 o] 2185 & Ak &
+ Aok WA 19 el4eldrt.
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EE2011°C, 5 60% 2 A3t} dEpeke A8
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237) dFopA AdolA 2AE A 52 1Q 2 AFB, o ol &
gEodmo| 4L S typhimurium TA 983} 100& AH&-3hed
Maron®} Ames(14)2] ¥ ol F3led S st} S typhi-
murium TA9S [« 2 Kikkoman 3} Alol| 4] H#-oF ko) genotype
(rfa mutation, ampicillin resistance, histidine requirement)
Aol A o] Aol §l5-& gl gk F AHE ]S o] 831l 32, S9-
cofactor mixture+ Arochlor1254% Sprague Dawley rate]]
E5A kg® 500 mgS FARSF 2 o2 e A S9
£ cofactor mixture(1 M NaHPO4, 300 mM H2PO4, 120 mM
MgClz - 6H0, 12 mM EDTA, 200 mM glucose-6-phos-
phate, 16.2 mM NADP)ell o8] 5% #H7}sle] 2 A3}
A8 -2 jce bath Aol 4] S9-cofactor mixture 0.5 mL, 124} 2+
wi ekl ol (1~2x 10 cells/mL) 0.1 mL, A] (200 ug/50 mg
DMSO0) 50 uL=t E< #Held £32 %< DMSO 50 ul.&
A7)sla £33k § 28k w9k (37°C, 150 rpm, 30 min)3k1L
oy 7)ol 45°C water batholl B3 %4l top agar(histidine=}
bioting 27+ 05 mM 33§45 10% &3 2 mLE
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48] 7} uoF3k & revertants & Al4lsle] FdWeld & &
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Table 1. Effects of doenjangs from mushroom mycelia-
cultured traditional mejus on mouse ascites tumorigenesis
induced by S-180 cells

T Mean Survival Survived
Treatment survival day;’] rate” mouse”’
Normal” 218 100 0/10
Control” 24.3 111(100) 0/10
Synryeong”’ 213 125(112) 0/10
Yeonggi 28.3 130(116) 1/10
Sanghwang 27.4 126(113) 0/10
Neutari 29.0 133(119) 1/10

YEach treatment was consisted of 10 mice. Each mouse was
given 400 ug sample/g mouse/0.1 mL PBS. Control mice were
glven only 0.1 mL PBS.

\/chn survival days of mouse until 42 days after treatment.
Ysyrvival rate = {mean survival days of treatment mice/mean
survival day of control mice] X 100. The number in the paren
thesis means the percentage against control.

Numbers of mouse survived until 42 days after treatment.
“"Treatment without sample.

Control doenjang prepared from meju fermented without in

oculation of mushroom mycelia.

7)Doenjarzg sample from mushroom mycelia-cultured traditional
mejus: Synryeong, Agaricus blazei; Yeonggi, Ganoderma lu-
cidum; Sanghwang, Phellinus linteus; and Neutari, Pleurotus
ostreatus.
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Table 3-8 # Al FALAH A 22-E(200 ug)¥] S. typhimurium
TA 98|41 1Q9} AFBoll &t Aol A& vebli 2 3
o} 1Q(0.02 ng)+ 1664702 revertant, AFBi(1 ng)< 1,220
N9 revertant& Bch. o]o Hef 2 552 1Q%
AFB;el 93 A == revertant5~& 74 ~,L 1,125(32%)%} 815
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(33%) 2 Zr A Aok =gk A3, of 2], A3 el AT A}
AH A 2=2E 200 ug2 1Q9) revertant %:j_— ZF7F 912(45%),

891(4696), 897(46%6), 998(40%) & Z+A A7 1., AFB, 9] rever-
tant 5 zHzt 736(40%), 754(38%), 757(38%), 736(40%) =
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Table 4= WA AL A FE5E(200 ug)S S Lyphimurium
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NS revertantE R At} o]+ Lee (199 S. typhimurium
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Table 2. Reduction of the lipid peroxidation of mouse liver microsomes derived from mice treated with doenjangs from

mushroom mycelia-cultured traditional mejus

MA (nmol/min/g protein) induced by

Treatment

Asc-Na/Fe”’ NADPH/Fe "' ABIN CuOOH
Normal" 0.1680" 0.1410° 0.7060° 0.8734°
BHT 0.0520° 0.0687™ 0.4040° 0.5470°
Control” 0.1500% 0.0916" 0.6400°° 0.8300""
Synryeong" 0.1233™ (17.8)" 0.0490° (46.5) 0.4800% (25.0) 0.6440% (22.4)
Yeonggi 0.1220™ (18.7) 0.0640™ (30.1) 0.5200° (18.8) 06920 (16.6)
Sanghwang 0.1200™ (20.0) 0.0670™ (26.9) 0.5720™ (10.6) 0.7380™¢ (11.1)
Neutari 0.1140° (24.0) 0.0780™ (14.8) 0.5380% (15.9) 0.7750™ (6.6)

"Treatment without sample.

'Means with same superscript small letters are not significantly different at p<0.05 by Duncan’s multiple test.

PControl doenjang prepared from meju fermented without inoculation of mushroom mycelia.
4)Doenjang sample from mushroom mycelia-cultured traditional mejus: Synryeong, Agaricus blazeil, Yeonggi, Ganoderma lucidum;
Sanghwang, Phellinus linteus, and Neutari, Pleurotus ostreatus.

?The number in the parenthesis means the percentage against control.

Table 3. Reduction of the mutagenicity of 1Q and AFB, for
S. typhimurium TA 98 by doenjangs from mushroom mycelia—
cultured traditional mejus

Table 4. Reduction of the mutagenicity of 1Q and AFB,; for
S. typhimurium TA 100 by Doenjangs from mushroom mycelia—
cultured traditional mejus

Q" AFB” Q" AFB,”
Treatment Revertant/ Inhibition Revertant/ Inhibition Treatment Revertant/ Inhibition Revertant/ Inhibition
plate (%) plate (%) plate (%) plate (%)
Normal” 165478 0.0 1,220+19° 00 Normal” 1424+50*" 0.0 1,073+58° 0.0
Control”  1125%65° 320  _  815%25" 332 Control”  1033%52° 275 832+45° 225
Synryeong”  912%51° 44901897  736+63" 39.7(9.7) Synryeong”  970+24> 31.9(6.1)"  780+36™ 27.3( 6.3)
Yeonggi 801 £40° 46.1(20.8) 754+ 47" 38.2(75) Yeonggi 956+15° 329( 7.5)  806+15° 24.9( 3.1)
Sanghwang 897+£56° 45.8(20.3) 757217 38.0(7.1) Sanghwang 953+37° 33.1( 7.7 747143 30.4(10.2)
Neutari 998+ 45° 39.7(11.3) 736£79° 39.7(9.7) Neutari 017+31° 35.6(11.2) 755+32° 29.6( 9.3)

"Each plate contained 0.02 ng IQ and/or 200 ug sample of doenjang
dissolved in 50 pL. DMSO.

“Each plate contained 1 ig AFB, and/or 200 ug sample of doen-
jang dissolved in 50 uL DMSO.
Treatment without sample.
“Means £ SD of triplication was obtained by subtraction of spon-
taneous revertants 22+ 4 for IQ and 21*3 for AFB;. Means
with same superscript small letters are not significantly different

_at p<0.05 by Duncan’s multiple test.

“'Control doenjang prepared from meju fermented without
inoculation of mushroom mycelia.
Doenjang sample from mushroom mycelia-cultured traditional
mejus: Synryeong, Agaricus blazei; Yeonggi, Ganoderma lu-
cidum; Sanghwang, Phellinus linteus; and Neutari, Pleurotus
ostreatus
“The number in the parenthesis means the percentage against
control.

] ijv,], S 5] o—]
s B-D-glucan 2 phenolAd 3}§E-&
At A E Ao 2 8] A gkstdti(Table 5). B-D-glucan
&5 Aol 4] 0.22 mg/gelsd ot A3 Ale, o
HAFALA RGN A= 2k} 1.71, 1.59, 0.84, 0.75
mg/gl 2 d2EAR 3-8 T FYHp<0.05).

Z 54 gL g4 E 68 mg/geld oyt =
ete], A%, s, AT A A= 78, 69, 6.2, 59
mg/g2 2 A% & thE HAF A H AL 27 e o

sl&oc}:/\é T

L

YEach plate contained 0.02 g IQ and/or 200 ng sample of doen-
jang dissolved in 50 pL. DMSO.

?Each plate contained 1 ug AFB; and/or 200 ng sample of doen-
Jang dissolved in 50 ul. DMSO.

Treatment without sample.

*Means £ SD of triplication was obtained by subtraction of spon-
taneous revertants 985 for IQ and 101 =3 for AFB;. Means
with same superscript small letters are not significantly dif-

_ferent at p<0.05 by Duncan’s multiple test.

“Control doenjang prepared from meju fermented without in-
oculation of mushroom mycelia.

6)Doenjarlg sample from mushroom mycelia-cultured traditional
mejus: Synryeong, Agaricus blazei; Yeonggi, Ganoderma luci-
dum; Sanghwang, Phellinus linteus: and Neutari, Pleurotus
_ostreatus.

"The number in the parenthesis means the percentage against
control.

3 o)A el 2lo] & viebi it o) Eulite] EF(daidzein
T} genistein) W ZH Aol A = 1,539 ng/gel A, Als, =
elg], ARS8} o R Al AR Aol A= 22t 1584, 1,464, 1,427,
1,394 pg/g o2 2R A2 afs ulalste] G2 & A3t
o2& WA AL E A o FH ]l Aol 7} ¢l el o). Daidzein®
ghake dx" ol 811 ug/gel A.evt, ebe], A3 413,
oA A W] Al FALA A =0 2 674, 658, 652, 618 ng/g 2.2 &
o)A o 2 ket 22} genistein®] 2z Abe] 728
ug/gell B3l A8, mete], A, A A FA A = A2 932,
790, 776, 769 ug/go® WERIA Rl FH o2 =g}
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Table 5. Contents of p-D-glucan and phenolic compounds in doenjangs from mushroom mycelia-cultured traditional mejus

T B-Glucan Chlorogenic acid Isoflavone (Ng/g)
reatment . , N . R

(mg/g) equivalent (mg/g) Daidzein Genistein Total
Control" 0.22£0.02” 6.8+0.2" 811 +45° 728+ 27¢ 1,539°
Synryeong” 1.59+0.09° 69+0.1" 652+32° 932+ 46" 1,584°
Yeonggi 0.84+0.04" 59+0.2° 618-£30° 776 16" 1,304°
Sanghwang 1.71£0.11° 6.2+0.3¢ 65855 769+ 33> 1,427
Neutari 0.75+0.04° 7.8+0.2 674+43° 790+ 31° 1,464

lj)Control doenjang prepared from meju fermented without inoculation of mushroom mycelia.
¥ Average of three experimental data. Means with same superscript small letters are not significantly different at p<0.05 by Duncan’s

multiple test.

"Doenjang sample from mushroom mycelia-cultured traditional mejus: Synryeong, Agaricus blazei; Yeonggi, Ganoderma lucidum;
Sanghwang, Phellinus linteus; and Neutari, Pleurotus ostreatus.

1]

a

B Aol A= HRE(12)l A xﬂzﬂ
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A 2HA T 11%2] %% A3t eh)(Table 1),
o] & WA FALA B A2 Fadwiol A AIIQ, 32~46%;
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