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Abstract

The study was carried out to evaluate the antimutagenic effects in methanol extracts of Korean soybean
paste (doenjang) added with various kinds of water (germanium water, painted maple sap) or salt (sun-dried
salt, roasted salt, one time bamboo roasted salt, nine times bamboo roasted salt). Methanol extracts of
germanium water doenjang (Ge-D) and painted maple sap (Acer mono Max) doenjang (PM-D) exhibited
significant inhibitory activity (56 ~62%) against aflatoxin B: (AFB;) by adding of 1 mg/plate in Ames test.
Also, methanol extracts of Ge-D and PM-D showed stronger antimutagenic activity toward N-methyl-
N’ -nitro-N-nitrosoguanidine (MNNG) in SOS chromotest than traditional doenjang (TD). Methanol extracts
of doenjang made with four kinds of salt revealed antimutagenic activity toward MNNG; especially, doenjang
extracts using one-time bamboo roasted salt (B1-D) showed 94% inhibition at the concentration of 5 mg/plate.
Methanol extracts of B1-D also had the strongest inhibitory effect against MNNG of doenjang made with
different salts in SOS chromotest. As the results indicate, the various kinds of water and salt have had separate
effects on the antimutagenic activity of doenjang; therefore, further research on various physiological functions
of water or salt added traditional doenjang is needed.
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g 2t va deA glon, Alzvky SR
At FubEol A 453, Holidfa, e sHekE, Hl
BNl C 2 g 5o §F Sk F=dne] B dAx
Z404 g0l FFHAGT FATH14-17). EF 12
U ool = sucrose o] ol API7F =i, ZE 3
ZEI 2L F71-80] wol erEe o, Rigtefo 2 A
ok, WH], 1A, TF, AF Tl AFol dvka EHA
R F8dte AWTEE BAS WA IATH18,19).

s HFE W A EHE A7 B dddelth &5
Sl wet vl o] &k Zho]7h lom Lo]x|e} Aol
FA SACE B &S vAH(20-22), HAE AL o
AHEEE 2T TRk w0 Aol meti] Zdwel #
AT gebicha Banw i QIth23.24),
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A xS AFAEE vhste] AmFE 2089 W)
&S AUk F 1241704 33 wketsinh o] g o gt
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X

ZES 921 dimethyl
sulfoxide(DMSO)el 3] A

‘%__
of ddel AHg-stait

Ames test

TF: Aol 283 #FE v 2 xyol sy
Ames HHAIERE AFWHS Salmonella Typhimurium
TA1002.2, A33}7] A histidine &4, deep rough(rfa)
Edo], wrB B4l R factor 52 FAIAL 93}
Rt

Ed¥ o] Yd: Aflatoxin Bi(AFB;, Sigma Co., USA)&
DMSO9] o A3 o] AL&39 1, N-methyl-N’-nitro-
N-nitrosoguanidine(MNNG, Aldrich Co., USA)L ZF<
of I AHESATH

S9 mixture ZA: Maron¥ Amese] #H(26)] weh
Sprague-Dawley rat®] 7S &&3lo] S9& HEeH o] S9
fraction(10%)<2 MgCIl-KCI salts(2%), 1 M glucose—6-
phosphate(0.5%), 1 M NADP(4%), 0.2 M phosphate buffer
(pH 7.4) ¥ B9 £33 S9 mixtureE A8 A T

FEAW] 4F: APl A3 Mol Alge] 54 A
e g3t FA0] YeA g 9 YoM A5y &

S9 mixture 0.5 mL(ZHH &AWl A5) &2 <l

B 05 mL(AH EdHl] A9), aE7 MdE dF1~
2% 10" cells/mL) 0.1 mL, A1 & 50 uL(1 mg/plate®} 5 mg/
plate)9} EdAMo] FEEF 50 pL(AFB;& 05 pg/plate,
MNNG+= 0.4 pg/plate)E ice batholl &3 cap tubeol] ¥ il
7P A vortexd & 37°Col| A 30837t ol n] w35l 45°C
9] top agar 2 mLA-& 7} tubedl #3 3%3F vortexd}hod
minimal glucose agar plate®] =23}ar 37°Coll Al &3} A
ot B &F 48A1F 3 7} platedll A EAEAMl Y =AE Al
Fote] iz HlwstHA SdAWCFE JAEHRE B
2t S ThH27).

SOS chromotest

T F: AH8-% o5+ Escherichia coli GC4436°1 A -2l
= E. coli PQ37/plasmid pKM101(PQ37)Z 90% glycerol¥
L scFdol A shwf sofst ¢S 1: 12 E3ste -20°C
of Bttt dFE 67l ettt AR FHlst o 1o
vttt wrB EUW o), rfa AW ol 9} PHO 43 49] con-
stitutivity 2 sfiA::lacZ fusion®] inducibilityE AAFSFA T

FEAWo] A Quillardet2} Hofnung(28) & Baik<:
Ham¢] " (29)& o] 83}e] SOS chromotestE 33 3} .
s BEE PQ37 7 50 uLE 5 mLe] L vl HE3}
o 37°CellA 3t&uE 8 v &3ttt o] A S THA] 5 mLe]
L v FH el HF3ted 37°ColA 660 nmoll A FF=7} 0.3~
047} & W71A] 2A1 2 BE W& s FetAnh ol Ldojzl
THE L ujgdel 1/102 3Aste] B39 dags FE55
250 pg/assay$} MNNG 70 pg/assays E33H A& 20 uLs
ulg] B33le] F 96 well platecll 100 uL¥ 3393 th o]
AL 9073 37°Coll A F'3te] SOS REE-& =3 & 8
~galactosidase(B-G)¥ &S 5437 HslA= onitro-
phenyl-B-D-galactopyranoside(ONPG) 100 uyLE % 7}3s}
R a1, alkaline phosphatase(A-P)e] FAHZH-S A=
p-nitrophenyl phosphate disodium(PNPP) 100 pL& %7}
sttt B A 7L 5R(FHST) Ee 208 (DMSO)L.E 3}
Fom B-G= 1.5 M NaCOs 100 uLZ, A-P= 1 M HCI
50 uLZ &Aoo ofgh A h-3-S YA A 5% F A-P
Zeof] 50 uLe| 2 M tris buffers 713t HClE S84 AA
420 nmell X FFEE FAsk] Millere] 54(30)l whe}
enzyme unit(Eu) 3t& 739 £33 -G& A-PE Y&
ZE U2 vustHA Eddo] GA&S ALt A

Eu= (1000 x Ao)/t (min)

2 TFE de|st =Ifo| shEeitio] 5ot
Table 1& & £7E v=24 3t & 839 vk
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Table 1. Effects on methanol extracts from doenjang made
with various waters on the mutagenicity induced by afla-
toxin B; (AFB;) in Salmonella Typhimurium TA100

Concentration
(ng/date) Revertants/plate

Treatment 1 5
Spontaneous 129+6 129+6
Control 1044 +38" 1044 + 38"
AFB;+TD 1451 +26" (-)V 503+42° (59)

+Ge-D 533429 (56) 452429 (65)

+PM-D 478 +10° (62) 418+13° (68)

Spontaneous means the revertants naturally formed without
AFB; and methanol extracts of doenjang. Control means the
revertants induced by AFB; without methanol extracts of
doenjang. TD: Traditional doenjang. Ge-D: Doenjang used
germanium water. PM-D: Doenjang used painted maple sap.
Ynhibition rate (%). ““Means with the different letters in the
same column are significantly different (p<0.05) by Duncan’s
multiple range test.

L vlagk Aottt gyt A Ege] vee &
1 mg/plate AFE-3IS W EAHO) L JAEAE e
A &%k o v 5 mg/plate AH-E Al blZRTHol| HSA] 59% <]
AA &= e Y. 28y AlZ2vtsE4L 1 mg/plate
AHEEFAS W 56%, 5 mg/plateE AHESIAS W 65%9] &
Aol JALES YeEplon, 124 EFLS 1 mg/
plate®} 5 mg/plates AH&-319S Wl 2+ 62%9}F 68%2] &
Aol JAZES YAt wetA] FREZ g2 gt
ARG AzetgsE HE A4 12HUF S
Ao ThE HAo] FEAWe] aArt ¢ Ave AL ¢
F Uglen f4 Wes FEE9 F=7F 1 mg/plated
93 2] (p<0.05)E B 5 Ao

l

=

MNNGZ o] &3+ SOS chromotestol = Ames 2 &l
A9} fA1SE FEAWe] a3E YER A TH(Table 2). Lxk

A A B tz2Tol HIste 46%, A=ZrtEEEY 12
2 EF-E 247 54%9} 63% 9] EAH L AAEHE
Ehfo] dut =EEE T B350 Al2vkgee 124
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Table 3. Effects on methanol extracts from doenjang made
with various salts on the mutagenicity induced by N-meth-
yl-N'-nitro-N-nitrosoguanidine (MNNG) in Salmonelia
Typhimurium TA100

Concentration Revertants/plate
g/plate)

Treatment 1 o
Spontaneous 139+7 139+7
Control 966 + 24* 966 + 24*
MNNG+S-D 691 +5" (33)" 489+11" (58)

+R-D 36320 (73) 270+14% (84)

+B1-D 403+18° (68) 189+35° (94)

+B9-D 412+8° (67) 393 +4° (69)

Spontaneous means the revertants naturally formed without
MNNG and methanol extracts of doenjang. Control means the
revertants induced by MNNG without methanol extracts of
doenjang. S-D: Doenjang used sun—dried salt. R-D: Doenjang
used roasted salt. B1-D: Doenjang used one time bamboo
roasted salt. B9-D: Doenjang used nine times bamboo roasted
salt. "Inhibition rate (%). “°Means with the different letters
in the same column are significantly different (p<0.05) by
Duncan’s multiple range test.

Table 2. SOS response on methanol extracts from doenjang made with various waters against N-methyl-N’-nitro-N-nitro-

soguanidine (MNNG) in E. coli PQ37

Treatment B-Galactosidase (B) Alkaline phosphate (a) 5/ Inhibition
catmne OD.x Unit ODio Unit 4 rate (%)

Spontaneous 0.690£0.050 23.0 0.691£0.010 23.0 1.0 -

Control 1.353+0.032 45.1 0.670£0.006 22.3 2.02 -

TD 1.061 =0.045 35.4 0.687+0.017 22.9 1.54 46

Ge-D 1.007 £0.056 33.6 0.688+0.012 22.9 1.47 54

PM-D 0.870£0.030 29.0 0.632£0.015 21.1 1.38 63

Spontaneous: Not adding MNNG and methanol extracts of doenjang. Control: Adding MNNG without methanol extracts of doenjang.
TD: Traditional doenjang. Ge-D: Doenjang used germanium water. PM-D: Doenjang used painted maple sap.
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Table 4. SOS response on methanol extracts from doenjang made with various salts against N-methyl-N’-nitro-N-nitro-

soguanidine (MNNG) in E. coli PQ37

Treatment B-Galactosidase (B) Alkaline phosphate (a) 6/ Inhibition
OD42o Unit OD420o Unit rate (%)
Spontaneous 0.414+0.004 13.8 0.562 +0.004 18.7 0.74 -
Control 1.124+0.006 375 0.557+0.013 186 2.02 -
S-D 0.846+0.002 28.2 0.554+0.011 185 1.53 39
R-D 0.711+0.007 23.7 0.552+0.019 184 1.29 57
B1-D 0.664 +0.009 22.1 0.548+0.016 18.3 1.21 63
B9-D 0.734+0.034 245 0.548 +0.007 18.3 1.34 53

Spontaneous: Not adding MNNG and methanol extracts of doenjang. Control: Adding MNNG without methanol extracts of doenjang.
S-D: Doenjang used sun-dried salt. R-D: Doenjang used roasted salt. B1-D: Doenjang used one time bamboo roasted salt. B9-D:

Doenjang used nine times bamboo roasted salt.
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