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O-nitrophenyl-B-D-galactopyranoside(ONPG)9} n-ni-
tromethyl urea(NMU), mitomycin C,4-nitroquinoline
oxide(4-NQO), 24,7-trinitro-9-fluorene, aflatoxin B,
dimethylsulfoxide(DMSO)< Sigmarle] A|#FS Y3t
AL S Ampicillin® Gibco-BRLAF] A E& ALE-3L
o™ 7 microsomal fraction?! S9 mixturet™ Bionetics
ResearchAH(Bethesda, USA)ol A 43¢t

AMEa2F

SOS chromotest®] AAIEF E. coli PQ37(SfiA:
Mud( Ap,lac)cts, rfa, wor, phoc, his'4, thi, galE, galK,
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galT, lacU-169, F-thr, lew):= A8 A oked Aol A
Tttt AAFFEE 0.02%2] ampicilline] 3% LB
broth(1% bactotrypton, 0.5% yeast extract, 0.5% NaCl)
o A A* T2 Wi o 2 ujokarirt.

871 g ol Ehe] FEARRME F3,
A 9 e A FS ARSIy W], Av), 55, 2, &
&S food mixer(th¥Food
mixer, DWM-510W) £ #3{81¢] 20 meshE E3A171 Zlof]
Sufkel 70% ofiebE-S 7tzh Wrlste] 80ColM 3AzME
¢t refluxabaA &3 b, 2HsEA17) 234 DMSOE
A 2330t DMSO 13 E9) FE7) 100 mg/mio] €&
£ g3AIA -20Co RASIHA Aol AL&3II)

SOS chromotesto] 2|5} B-galactosidase &A0| =&
B0 ol e wys o wdEte] ARSI
37°Coll A 12717 w93t E. coli PQ37-% LB HiA| & 10815
3|5 o5 oAl 2A17F Bet wieksldnh o] wjdle ot
Al A2 el BAE o7)9] 6ng/mi®) mi-
tomycin CE Y3 932 FPA 88 H7He o 37°C
ol 4 2412t vjFat=ol, oju) ARE-3 o) ol wha} S9 mi-
crosomal mixture® HjoFol| H7}algdc). o AL o}
Al 37°Coll A 1.5A12F wllFahic). MigAF 0.2 mis 33}
o B buffer(60 mM Na,HPO, 7H.0, 10 mM KCl, 40 mM
Na,HPO, HO, 1mM MgSO, 7H,0, 50 mM p-mer-
captoethanol, pH 7.0) 1.8 miE #7}31e] Alx2HS HEY
% 1.6 mg® ONPGE o] 30°CollA] 3087t wk-g-A133 T},
Na,.CO; F7}oll 93] ¥h-&-& HAAAIZ &, Aoz wba
& whgHe] FHEE UV-visible spectrophotometer
(Beckman, DU-65)& ©]€3}% 420 nm 2 550 nmollA] =
ATt witee) URE 600 nme) A Ao U

L8 FAsted ALgslen, ojike) 2t sbel A 249
FHEE 0459 Ao Y] B-galactosidase] =7k
< Axtsiat

B-Galactosidase-f- .z} (units)
OD 4500 —(1.75 X ODs55.)
t(reaction time, min) x V(cell volume, mI)xOD ¢y, .,

=1,000

Ik}

= gty

2% 351 Ho|/E0| FE5ks Ho|gMo| =X

o] ghold S Aol -3 Holde AR g
ato], ZkE 3181 Wolgdo] Fdl= Wold AL SOS
chromotest& &3t vl #295}o] B cH(Table 1). B 4
oA AESIuAlEE dhHo)) E4dold, B4 Wolg) A
2ol olFix SOSHHs-9] Ax} FEHE E coli PQ379) B-
galactosidase &4Jo] H7be A7l of3le] AAHE= AE
A FA3h= Aolmz, Wold Al fE5E B-galac-

S

LA S
v

o

Table 1. Inhibitory effects of 70% ethanol extracts from rice bran on
mutagenicity induced by chemical mutagens'

Induced activities of

Chemical mutagens ( D/ ‘;S‘;e) B-galactosidase
MRS T nits) (@)
Mitomycin C (~) 1 321
Mitomycin C (+) 1 290 100
Mitomycin C+rice ext. 1 172 59.3
N-Nitrosomethyl urea (—) 10 56.6
N-Nitrosomethyl urea (+) 10 206 100
N-Nitrosomethyl urea+rice ext. 10 125 60.7
4-Nitroquinoline oxide (-) 3 39.1
4-Nitroquinoline oxide (+) 3 113 100
4-Nitroquinoline oxide+rice ext. 3 87.0 77.0
2,4,7-Trinitro-9-fluorene (-) 0.03 4.0
2,4,7-Trinitro-9-fluorene (+) 0.03 225 100
2,4,7-Trinitro-9-fluorene+rice ext. 0.03 84.0 37.3
Trp-P-1(+S, mixture) () 3 29.9
Trp-P-1(+S, mixture) (+) 3 232 100
Trp-P-1(+S, mixture) + rice ext. 3 165 711
Aflatoxin B,(+S, mixture) (~) 3 36.0
Aflatoxin B,(+S, mixture) (+) 3 394 100
Aflatoxin B,(+S; mixture)-trice ext. 3 148 37.6

'Results are averages of duplicate experiments.

tosidase &A4o] FAe] iy Hgl 2E&5FE A
AHgEt7] Hedk Woldolgta £ <= vt Table 16041 1t
el vhel 7o) aflatoxin Bio] Woldd 2] ¥ FAg d=x
T Alojol A B-galactosidase E4d9] o)zt s} =X Tk
aflatoxin B2 ZHdHHolge]B 2, SOS chromotest®} -2
in vitro] ZZA Hold AL Jehly] dsiMe ¢
microsomal %3] S9 mixture?] H7P7F 7FHEZ A¥
o] 7HAA o] "ollt}. o]o) H]FA] mitomycn CE AHHA
oldoZM S9 mixture®] H7I7} B QO Ttoll e} W
o|¢doll 2%t DNAS] &4}7]2to] DNAG7IFTAA AAls]
A 917] WEol™® a5 Ao FhiE FHolUA B
o)l Zgr|Fel #Ag ATl F8sitkar AzhE o]
mitomycin CE ¥lo|d oz el 23& I3k

EHHO |8 cie| XY ol &

A F7A) AER in vitrod] ol EASAY L
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Fig. 1. Evaluation of optimal mitomycin C concentration for es-
tablishing the quantitative method to determine antimutagenic ac-
tivity using SOS chromotest.
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8% mitomycin C 9] & Wo)9) Ado] 50% E3te] AHe)
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Fig. 2. Evaluation of optimal amount of rice bran extract for es-
tablishing the guantitative method to determine antimutagenic activity
using SOS chromotest,

Residual antimutagenecity (log!0)
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Fig. 3. Dose-dependent antimutagenic effect of 70% ethanol extract
from rice bran on mutagenicities induced by mitomycin C.
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Table 2. Inhibitory effects of 70% ethanol extracts from rice on mu-
tagenicity induced by mitomycin C'

. Contents” Inhibition units (IU)
Cultivars
(mg) (%) IU/mg extract Total IU
Chuchung :
Rice bran 8900 89 0.12 1070
White rice 530 0.53 0.23 122
Suwon 393 :
Rice bran 8100 8.1 0.39 3160
White rice 730 073 049 358
Sanghaehyanghyulla :
Rice bran 14000 14.0 0.48 6720
White rice 670  0.67 043 288

'Results are averages of diplicate experiments. “per 100 g dry weight
from each brown rice

A7 Qe BEFOIG & & QA o FR We
A3 wv)zoz s 2 t
of Table 20) okt A 9lo1x mgRe) Fwlo]
2499 2 FuolY B AFE

7 wgo el BE, 239 24 Bgow o
Ha AR WElFoAE BAHY ol s At FHu
of FHYH Wl EF Awi} FEo} 27)8UE A5

Y

t 154 sUaE 862 & AL RoAFE Hxo
A=A P AR GRS Ao 8 JREAol
AF3] s olof §2 AlAetaL gtk WEFo] AF Rt

949 FHET =S ‘f}‘ﬂ‘”] gAd-& Yehla g, ol of
ol zF 298 A —r%?—i ARE-EE f71-8ul 9] Aol
o 7]dgt jz_zggq‘ Noj 3] 39, 80°CAllAY re-
fluxel] W& AF SEE9) F4lol VIlee A HE
o] &ulFEA] 90% methanolg AHE3ITH olmlg o] 1}
Aojjx] Wu)Ze] B8 tocopherol E oryzanolso]
HERE Aoz A7t & Ag 73 dksigAdol
R ¥ tocopherol ©)\} oryzanols &8 12 & = o
W2 0 2 hexaneT# Zo] fFH&o] ¥ {780 £8&
Alegth 28 Bz ASY FEEUE AMEE 70% AES
3o tocopherololtt oryzanol@t Zo] ojn] Ryug A
I o Edo] EA8A & 7heA o, ol B2
o] 2] ¥ FAo] FPHojop & Aog 2}

é

J]el 27 ¥ F72| o B 24

AEHoz HwA 23 A JIHE *4% A7 &
%, ddlol= AR 2 Z2A JFFE Wol HAske
Atk FHE AT OEZA QojA= 1A4F7 T3 9
o HlgtA Aol HR{E v AT E PolA= 2R
AzZte ¢ o, FZF{7E Ao vlste] ol izt &
A 37 o 55 7MsAT wiAE $ gtk wekA
FARkA] E3] &7 3 HAse 22 ARV RE &
HolZBAS FAL Hlsle] Table 31 JehiAT) 70%
ethanol FEE9 mg3d WoldA AdAEA A dnlet

ol
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Table 3. The comparison of inhibitory effects among 70% ethanol ex-
tract from some cereals and beans on mutagenicity induced by mi-
tomycin C'

Inhibition units (IU)

Sample Recovery (%)

IU/mg extract Total IU
White rice 1.18 0.36 131.3
Brown rice 2.36 0.64 300.4
Sorghum 6.56 0.07 87.12
Job' tear 7.88 0.18 290.2
Buckwheat 3.77 0.63 475.0
Millet 6.37 0.18 227.9
Small red bean 545 0.60 659.5
Black bean 10.68 0.36 773.6
Soybean - 571 0.18 2035
'Results are averages of duplicate experiments. * per 20g dry weight
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AE AL 2 79 2l 70% ethanol FEE0] A
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21272 phenolic compounddl ¢]g 3Hisl &7t 2
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Screening of Antimutagenic Activities from Cereals and Beans Including Rice
Mi Young Kang, Young Hee Choi and Seok Hyun Nam™ (Department of Home Economics, Teacher's College,
Kyungpook National University, Taegu 702-701; Division of Natural Sciences, College of Natural Sciences,

Ajou University, Suwon 442-749)

Abstract : We have established the quantitative method for assay antimutagenic activity from natural pro-
ducts using SOS chromotest technique. Establishment of the method in this study makes it possible to numer-
ize antimutagenic activities from samples in term of the sample amount required for 50% inhibition to mu-
tagenic activity induced by the chemical mutagen under the standard assay condition. Antimutagenic ac-
tivities of rices from different cultivars as well as other cereals were assayed through this method. The

results revealed that antimutagenic activities of mutant cultivar,

Suwon 393(Hyangdo) and

Sanghaehyanghyulla(Jado), were higher than Chuchung which mainly consumed for steamed rice, and also in-
dicated that antimutagenic activities of cereals, such as job'tear, buckwheat, small red bean, black bean were

generally higher than that of brown rice.
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