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Studies on Enhancing Chemopreventive Effect of Chungkookjangs

1. Antimutagenic Activity of Chungkookjangs Prepared
with the Different Varieties of Soybean and Starter

Kun-Yong Park, Eun-Young Kwon and Keun-Ok Jung

Department of Food Science and Nutrition, Pusan National University,
Busan 609-735, Korea

Antimutagenic effects of chungkookjangs prepared with the different varieties of soy-
bean and starter were studied against aflatoxin B; (AFB;) using Ames test and N-
methyl-N’-nitro-N-nitrosoguanidine (MNNG) using SOS chromotest. Chungkookjang
samples exerted the different antimutagenicity according to the prepared variety of
soybeans in the Ames test using Salmonella typhimurium TA100. The chungkookjang
manufactured with var. Joonjuhri and Manrikong effectively reduced the mutagenicity
induced by AFB;. The revertants of the S. typhimurium TA100 strain induced by AFB;
were not decreased when Hwangkeumkong- and US No. 1-used chunkookjangs were
added to the test system. MNNG induced SOS response of the E. coli PQ37 was also
blocked by chungkookjangs manufactured with var. Joonjuhri and Manrikong in the
SOS chromotest. The chungkookjangs fermented with rice straw and starter cultures
had the strong inhibitory effects on the mutagenicity induced by AFB;, while the
chungkookjang prepared with inoculation-free method showed low inhibition rate in the
Ames test. In the SOS chromotest, the patterns of antimutagenic effects were almost
the same as shown in the Ames test system. The chungkookjangs fermented with rice
straw and starter culture showed higher inhibitory effect than chungkookjang prepared
with inoculation-free method. These results indicate that the variety of the soybeans
and the starter of the chungkookjang differ the degrees of the antimutagenicity of the
manufactured final chungkookjangs.
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Table 1. Effect of methanol extracts from chungkook-
jang that fermented with various kinds of soybean on
the mutagenicity induced by aflatoxin B; (AFB;, 0.5pl/
plate) in Salmonella typhimurium TA100

Concentration

(mg/platc) Revertant/plate

Treatment 1.25 2.5
Spontaneous 141+23 141%23
AFB; (Control) 996+56" 996+56"
AFB, +Joonjuhri-C" 681+70° (37)” 572+51° (50)

+Manrikong-C 683+65° (37) 532+11° (54)

+Hwangkeumkong-C ~ 915+13° (9)  763+48" (27)

+US No.1-C 898+83° (11) 792+ 7° (24)
YChungkookjang

The values in the parantheses are inhibition rate (%)
“"“Means with the different letters in the same column
are significantly different (p<0.05) by Duncan’s multi-
ple range test
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Table 2. SOS response of methanol extracts (250pg/ assay) from chungkookjang that fermented with various kinds of
soybean against N-methyl-N’-nitro-N-nitrosoguanidine (MNNG, 70 ng/assay) in E. coli PQ37

['-galactosidase ([%)

Alkaline phosphate (a)

Treatment

ODyxo Unit
Spontaneous 0.359+0.030 12.0
Control (MNNG) 0.896+0.028 299
Joonjuhri-C" 0.784+0.054 26.1
Manrikong-C 0.756+0.016 252
Hwangkeumkong-C 0.808+0.120 26.9
US No.1-C 0.785+0.025 26.2
YChungkookjang
2)R _ M malandnriAdana canlin

Alkaline phosphatase units

o
ODu4o Unit ¢

0.234+0.008 7.80 1.53 1.0 -

0.233+0.006 7.77 3.84 2.51 -

0.274+0.006 9.13 2.86 1.87 42
0.271£0.034 9.03 2.79 1.82 46
0.228+0.001 7.60 3.54 2.31 13
0.233+0.044 7.77 3.37 2.20 21
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1.25 mg/plate?] FEONAE 25 37%2
T qAETE Kook =g FA2e)
2 Azg AIAL 25 mgplatel] FE

Table 3. Effect of methanol extracts from chungkook-
jang that fermented with various kinds of starter on the
mutagenicity induced by aflatoxin B, (AFB,, 0.51/ plate)
in Salmonella typhimurium TA100

Concentration

(mg/plate) Revertant/plate
Treatment 1.25 25
Spontaneous 141+ 23 141+ 23
AFB; (Control) 996+ 56" 996+ 56"

AFB, +Inoculation-free C
+Rice straw used C

886+ 53" (13)” 819+ 21° (21)
7524137 (29)  567+119° (50)

+BS" inoculated C 683+ 65° (37) 532+ 11° (54)
+BL? inoculated C’ 629+ 21° (43) 454 T° (63)

YBS: Bacillus subtilis KCCM 11315

YBL: Bacillus licheniformis CN-115

I Chungkookjang

“The values in the parantheses are inhibition rate (%)
““Means with the different letters in the same column
are significantly different (p<0.05) by Duncan’s multi-
ple range test

oA 50% ol o] sFEaiue] oS ekl vl
T4 B4 13e} HETOR A=R PIAY
ot 2 ol JAEHE EArkp<0.05).
Ak A 13 FAHEE oARt Ao
Azelgle ul GEeiol wakr Yokt

SOS chromotestS o] £3sFo] MNNGel| izl oj
Fol F5% Geld 4 S5 AFR 505 W
AA &S Ao Z I (Table 2) Ames 43 Aloll
Al A E3E KAk 250pg/assay & ol
Al HYEQ 33 w4 3 1582 A=
IS 247t 13%9) 21%9] dEAwe] IS
el on SRIE atel g £)F0 £A
2|2 A|z3t HFA-S B MNNGel 93t E. coli
PQ372] SOS responses 40% ©]4 A5} ch.

el ARz Re gl EIL L IS
Azel7] 9 UE AFRE DhHo YUd
BelE £9% 9 FUF0] $49 doz e

2) Starter£ 2|t XFQ| S=IHO|

fok
H

Starters FE|slo] Al=3t Hx7o] wg
FEE Ames tests AAIslo] AFBoll tidl
dwlo] AIE Bl ZI= Table 33
StarterE A7}slA] k3 =} glFutoZ A
AEA AIFA-L 25 mgplatel| A= 21%9)

it e

M o Mo

oS

¢

NN
flo r

Table 4. SOS response of methanol extracts (250lg/assay) from chungkookjang that fermented with various kinds of

starter against N-methyl-N’-nitro-N-nitrosoguanidine (MNNG, 70 ng/assay) in E. coli PQ37

['-galactosidase ([%)

Alkaline phosphate (a)

Treatment [a R? Ililtl:lt(lg;
ODuxo Unit ODuxo Unit ?
Spontaneous 0.359+0.030 12.0 0.234+0.008 7.80 1.53 1.0 -
Control (MNNG) 0.896+0.028 29.9 0.233+0.006 7.77 3.84 251 -
Inoculation-free C 0.720+0.016 24.0 0.239+0.008 7.97 3.01 1.97 36
Rice straw used C 0.784+0.039 26.1 0.271+0.028 9.03 2.89 1.89 41
BS" inoculated C 0.7560.016 25.2 0.271+0.034 9.03 2.79 1.82 46
BL? inoculated C” 0.686+0.027 229 0.249+0.021 8.30 2.76 1.80 47

YBS: Bacillus subtilis KCCM 11315, ?BL: Bacillus licheniformis CN-115, ?Chungkookjang
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