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Inhibitory Effect of Soybean and Fermented Soybean Products on the Chemically Induced Mutagene-
sis. Ki-Do Yoon*, Dong-Jin Kwon, Seok-San Hong, Su-Il Kim' and Kun-Sub Chung’. Food Biotechnology
Dwision, Korea Food Research Institute, San 46-1, Baekhyun-Dong, Bundang-Gu. Songnam, Kyunggr-Do 463-
420, Korea. 'Department of Agricultural Chemistry, College of Agricutture and Life Sciences, Seouw! National
University, Suwon 441-744, Korea, "Department of Biological Resources and Technology., Yorsei University,
Maeyi, Heungup, Wonju, Kangwon-Do 222-710. Korea - To investigate the inhibitory effect of soybean and
Korean traditional fermented soybean products on the chemically induced mutagenesis, we extracted soybean,
Kanjang, Doenjang, Kochujang, and Chonghukjang with water, methanol and hexane. Inhibitory effect of the
extracts was assayed by the SOS chromotest using Escherichia coli PQ37 as a test strain. 4-nitroquinoline-
1-0xide(dNQO), N-methyl-N'-nitro-N-nitrosoguanidine(MNNG), and aflatoxin B{(AFBy) were used as mutagens.
Methanol extracts showed relatively higher inhibitory effect than water and hexane extracts. Methanol extracts
of soybean, Doenjang, Kochujang, and Chongkukjang showed inhibitory effect of 68.4, 96.3, 17.5, and 100.9%.
against MNNG, and 28.6, 109.1, 41.3, and 101.8% against AFB,., respectively. Doenjang methanol extract showed
inhibitory effect of 51.0, 96.3, and 109.1% against 4ANQO, MNNG, and AFB,, respectively. Methanol extract
of Doenjang showed dose-dependent inhibitory effect against 4ANQO, MNNG, and AFB,. Inhibitory effect of
heat-treated Doenjang and Chongkukjong methanol extracts on the mutagenicity of MNNG and AFB, was
remained over 95% of the inhibitory cffect of heat-untreated extracts, demonstrating the heat stability of

the potent antimutagenic activity.

Foabababapel 25 Albabzpael £

e gt g <lgl
B A glom, A% e 9iskel gk el
whsl A} A al7] 918 QAo oh g abirs) sl

2 ghell). $el7h dAdAHe R AHshke AlEE ok
fridshe fele] Hrlx shANE w2 ok8- A sk=
71%8 Holr|im gvh2-4). N T aebdiie
FrAzke] £4& wbA[sked qbe] initiation WHAE X
sk Al ¥ (conjugated linoleic acid, flavones, phenols
23} promotion %! progression tHAG @A) sl AR
(protease inhibitors, inositol hexaphosphate 5).%
14 'TLv_ 51eh2). Aare] FseiHo] ol digh A+
ol2gt gt oube] xp&lef| A okal7(5), F2b, F4, A
+(6) 4‘* i Foll Al A e E oA "’lb} ] of]
M 7, 8), HA9), FH10), =H(1D, FukF2),
a4 5(13), ARR(14) So] Smelwe] el
gt el #7y wbaisle} Slvh "&(10)0* el A
£ %bel aflatoxin Bi(AFBy)el| 2] 3| va—b‘—l Eirol
e dAsls &3t dSg Hausisded], ®4e
methanol F&%5o] AFBol] tjdt 7} 3t dEedwio]Ad
2 vheplgdon, "R F2EFE 50% F ol AFB,ol
o|gt Eolw o) d-& Salmonella typhimurium TA 983}t
TA 10022 Ames testgr Az} k48] 2sfxicta ¥

*Corresponding author. )
Key words: Fermented soybean products, antimutagenic
effect, SOS chromotest

2 x17bo] ol d sl N} dHEglH ol A

ol ] Heoiyt Ao ®usieick &3} (15 7H,
ool dEolwo} Al & Ames testE
A O]ﬂ--”i Salmonella typhimu-
rium TA 982] diagnostic mutagens! 2-aminofluorene
(2-AF), Al I‘ol g’—%}o]oﬂ goi ] u}] "E Al A= c;ll my-
cotoxin©. & kA& #|u]i= aflatoxin Bl(AFBl SES
o] ] ollA HAE]4= aminopyridineo]t} amino-
N-methy!l imidazole %h2 olv]lmil AR Eo] g
=et oli= Bl 42| methano %i%% Abg-stedct
1 7}31:4 E XL,Q xﬂ7} ] Joitﬂo
65, 68%°] Einie
Vg Ao,

o). S 2
ne AL

e

AN —

sHEehiiolq 2ol 4t BHAlRel @ histidine
o] gEelioly FAe] 3L 1B 5 ol7] wiel
4

histidine®] <33k ¥k ot SOS chromotestd A
AI-E;}O% 2}332] frl.fé.q;itgﬂo]/ﬂ.% g}lal 3t .{Jloﬂ T;H_' 1

A

l<iuln o =2 ~ S
et
ufebs] B =Fof 2] SOS chromotestE o) -8-3ho]
G 9 vg, R wAY BEd Sel oEuas
#ol dEedHol g xAste] shldlolal o] F WAL
ghoh
MRS M= W Hxial



526 ®[E&

5o 2Ee B, ek, 94 S AbEsto] ohgu)
2ol AABe. Az $3EME 10w B
lod w72 A vl sl TA7H 3¥H F=E=3)4)
o] F==H-8 IEE=% ¥ & = dimethylsulfoxide
(DMSO)el] o) Ayt A Aol AF&-3bsict
Al ge) dAxels A7)} 2ol A 2% Al5-E Eppendorf
tubeol] 231 100CTo|A] 0~6087F A5k & A&
x1g-shal),

SOS chromotest

Pasteur Institute(France)®] M. Hofnung BFA}2-7E]
Hokute I cofi PQ37 055 o]l &3 SOS Chrorno—
test= Quillardet®} Hofnung(16)¢] HiH& % H7H
kol chesh 7bo] A4l shalch. ool g ALE Aol
ubg} A =52 23 T 96 well plateol] welltd
3w 4 Fsidksdch B coli PQ37 shHE wieke} 100
w & La vl 2](Bactotryptone 10 g, Bacto yeast extract
5g, NaCl 10 g, Ampicillin 20 mg/[ distilled water) 5
mgoﬂ L-?
#sted 9ml L HH R](Bactotryptone 10 g, Bdcto yeast
extract 5 g, NaCl 10 g/l distilled water)(4t% HolL19]
7249 S9 mixture)ell 341 A]A A 96 well plateol] well
% 97w A T3] Algel Egesich o] S-S
37CA A 2417t FoF 120 rpmel 4] Flghul oFsted SOS
kg2 Frdtgich WA rete &= fB-galactosidase £
742 o-nitrophenyl-B-D-galactopyranoside(ONPG, 4
mg/m! B buffer)Z-, alkaline phosphatase-% 4-9- PNPP
(4 mg/ml P buffer)a well®t 100 W% $Us}ed 37C
ol 4 10~90+7F RFE-A gt BAanke& 5321717
¢]&fo] B-galactosidase®] 4% IM Na,CO; £
welled 100 W F<3ted a2, alkaline phaophatase-‘ﬂ

749~ 1.5N NaOH 288 welled 100 WA ) &Foiv)
ELISA reader(Molecular Device Co.)= 420 nmei| 4
S s AT, g A(1,000 X A420)/t, t+= A4
nk-2-217h), R3HB-galactosidase &.4-wF2]/alkaline ph-
oaphatase #.45%]) % Induction Factor(IF*R(c)/R
0), R(©) : Al&F=(0)l8 R gt RO A 8557}
0¢! we] R 3HE 3lsich Blankes rab ?4?}6}11
o 7Zlo g siolor, &4 x4+ & e DMSOE
Abegh 718, 22]a “"““ ) 2= EolHelgl-E A}

1-

sEidold &4

SEddelde A3 ol Eadell e IF7}
0 Fo] ATE odAshd Wi RS Tl 2
w4 el M Al A B8 Fdo|flS E3tsh
e 7 wellell 3 Fgiskelct o] F A
) | Eoiu]o] 2l A & t:ﬂ%ﬂ—lgg]. «‘;}A}a}_az]

rate{%)= [ (IFpc— IFs)/(IFpc—1)]1X 100, IFpc .| =<3
oldnt 9l& wleo] IF %k IFs: Eoio| 3} A5 &
FAlel] Hrpeleds we] IF 3hH-& Fshadch

HRFES9 SEHHA

- 2o dE A S T, HA a5, A
Aol MH F259 ZHHo|d 4NQO=2} MNNG ¥
Hd o]l AFBoll H3l stEHol S =3 da)
£ Table 10 veligc). Sl o) MNNGo) o) 4]
e FE2E0] B FEEoY A4 FEEH w2
gEodwiol A el WerE FE2E20 FEF
1(}0 pg/assayi &9l A9 o, 13, 253 Ae

]

é

ol o
L]‘f?] H‘”Ur FEE> H] ﬂ”ﬂ okiﬂ FEAH NS
el e, A FEES 7”‘“"] 5 A=

5.6% o|&le] shEalm o] d-E q]
AFBol dlald diF, A, 254, Ao ogks
22239 744 100 ug/assayd] T2 A5l

E
745 zFzb 286, 109.1, 41.3, 101.8, 23.9%%2] &%
ol & vieplidel &3 #(15)2 Ames testE o] &3

Apio] glEolio] EA Ago M A, S-%he] oljgt
L =T 21xo] AFBol Wi 3le] z+Z) 68, 47, 45%

3l z-oiol Al 8- L}E}‘HE}E mfﬁ{] d} ‘f’a'*‘kfﬂ SOS
fA AUE HelFa UBE AAsALh Ames
testoll M= ZAE x| g &% histidine®] of&Fo 2 20
wWrEh W ko AgE Hrlsle Ade] 8753t
1o}, SOS chromotest®] 79 histidine®] <dgks-
t};(] c>‘m:> LER:N=1 ,x,]a% 1;0. g‘aﬁi_ fr’: ﬁ}.?}:ﬂ- ﬂﬂjr;gjllgf;
%” o g}-2- %‘%?-ﬂr A=A ogt-g F5Eo| AFB, 8

el d e Ak EREAE 13
:?’f:} ol A v FA vebkded o) v (10)°]
=250l el Ames testdr A3 =

Hol o] o] =4 ey rleE Ha
1} 5 7} R o)) 4] BFE-o o] AL Fhr]is
Ao 2 F5Xr}
Fraed BdHelde] Fol wE b
35 vrER sl 5‘7‘* W RES 5
MNNG, AFB,ol thsl4iz 2.5 95% o 4te] 3

o] & v H AR, 4NQO°ﬂ DHEHH?:' 51%
Aok shmeddo]l s vhehliolr) 3 %‘3‘“
ANQOel| sl 4 BE AJ27F 60% ©l }91
o) MelFolrh ol Halwelel ¥
Gg7)4k0] hEBE, o] B Eod

A

U']ra]r ghs er '5"5&% Hole Zlo g of A4l

-
‘fo
et
sl
N
uru
1o,
-%N

T 1'{)4‘

o @
A
r
£
=
L .
FII‘ mm r”

H

oX. o

Lo S
LR e R OCR o

AE.‘ o}-l i
L
i
iy
td
1o

Oi‘:
il
fuifl
o
L

= T

2 o o
I
-3

a2 o

:Enz
20
2L, rLB’ '

i
=



Table 1. Comparison of inhibitory effect of various extracts* from fermented soybean products on the mutagenicity of 4NQO,

MNNG, and AFB,; in SOS chromotest.
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Extraction

4NQO (5 ng/assay)

MNNG (500 ng/assay)

AFB; (20 ng/ assa;sw

solvent IF Inhibition [F Inhibition IF Inhibition
rate (%) rate (%) rate (%)
Positive control** 3121+ 0.111 3.700+ 0.129 3.796+ 0.141

Soybean Water 2.102% 0.050 48.0 2.846+ 0.195 31.6 2,983 0.133 29.1
Methanol 2614+ 0.105 23.8 1.854= 0.054 68.4 2.997% 0.009 28.6
Hexane 2.598+ 0.175 24.7 3.662= 0.021 1.4 3.525% 0.146 9.7
Kanjang non 2.464+ 0.107 31.0 2.211= 0.166 55.1 3.129+ 0.062 239
Hexane 2.616+ 0.046 23.8 1.148+ 0.041 94.5 34721 0.082 116
Doenjang Water 2.168+ (0.166 44.9 1.4771 0.059 82.3 29941 0.035 28.7
Methanol 2.039% 0.075 51.0 1.100% ¢.080 96.3 (0.746t 0078 109.1
Hexane 2,196+ 0.011 43.6 3.684 1 0.005 0.6 1.423+ 0.049 84.9
Kochujang Water 2477+ (.095 304 3.395% 0.171 11.3 3.6321 0.040 2.9
Methanol 2.639+ 0.154 22.7 3.227+ (0.170 17.5 2.640% 0.085 41.3
Hexane 2,407+ 0.009 33.7 3.050+ 0.100 5.6 1.330+ 0.045 88.2
Chongkukjang Water 1.888+ (0.080 58.1 1.289+ (0.146 89.3 3.381+% 0.024 14.8
Methanol 2641+ 0.013 22.6 0.975+ 0.030 100.9 0.949+ 0.079 101.8
Hexane 2.266+ 0.025 40.3 3.6541 0.025 1.7 1.0191 0.088 99.3

*The concentration of extracts was 100 ug/assay.
**Only mutagens were used for the induction of SOS response.

Table 2. Effect of heat treatment on the inhibitory effect

of Doenjang and Chonghkukjang methanol extracts* on the
mutagenicity of MINNG and AFB,.

(Relative inhibition rate, %)
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10 100.6* 0.8 984+ 17 977214 101.3%+1.1
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60) 99104 95.1+21 950+08 1029+0.1

*The concentration of extracts was 100 pg/assay.
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Dose-dependent inhibitory effect of Doenjang me-

thanol extract on the mutagenicity of 4NQO, MNNG, and

AFB, in ‘308 chromotest.
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