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Table 1. Toxicity and mutagenicity of black soybean koji extracts prepared

with various starters to S Typhimurium

Table 2. Toxicity and mutagenicity of black soybean koji extracts prepared

with various Starters to S Typhimurium

Table 3. Effectsof the unfermented and fermented black bean extracts against
the mutagenic effects of 4-NQO and B[a]P on S Typhimurium
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Table 4. Effectsof the unfermented and fermented black bean extracts against

the mutagenic effects of 4-NQO and B[alP on S Typhimurium

Table 5. Inhibition of the mutagenic effects of 4-NQO and B[a]P on S

Typhimurium by the methanol extracts of fermented black soybean (5



mg/plate) fermented by A. awamori at different temperatures for 3 days 12
Table 6. Inhibition of the mutagenic effects of 4-NQO and B[a]P on S

Typhimurium by the methanol extract of fermented black soybean (5

mg/plate) fermented by A. awamori during fermentation at
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Table 1 . Toxicity and mutagenicity of black soybean koji extracts prepared with various startersto S. typhimurium TA98

Extracts  Non-fermented black Extracts of black soybean koji prepared with
(mg/plate) soybean A. awamori A. sojae A .oryzae Rhi. azygospous Rhi sp. No.2.
Revertants Revertants Revertants Revertants Revertants Revertants
Mutagenicity Mutagenicity Mutagenicity Mutagenicity M utagenicity Mutagenicity
(CFU/plate) (CFU/plate) (CFU/plate) (CFU/plate) (CFU/plate) (CFU/plate)
Control 20+12 1 21+1 1 2012 1 20+1 1 20+1 1 20+1 1
5 20+1° 1 21+1 0.98 22+2 1.07 21+2 1.05 21+2 1.05 22+2 1.07
2.5 21+1 1.03 21+1 1.00 22+2 1.08 21+1 1.02 22+2 1.10 22+2 1.08
1.25 21+1 1.02 21+2 1.00 22+1 1.07 22+3 1.08 21+1 1.02 22+1 1.07
0.625 21+1 1.02 21+1 1.02 22+2 1.07 21+2 1.05 21+1 1.05 22+2 1.07

®Result are presented as means + SD for three separate experiments.
P100uL S typhimurium TA98 was mixed with 100uL sample and 500uL phosphate buffer, and incubated at 37°C for 20 min, after that the popul ation of S
typhimurium TA98 was cal cul ated.



Table 2. Toxicity and mutagenicity of black soybean koji extracts prepared with various startersto S. Typhimurium TA100

Extracts  Non-fermented black Extracts of black soybean koji prepared with
(mg/plate) soybean A. awamori A. sojae A .oryzae Rhi. azygospous Rhi sp. No.2.
Revertan Reverta Revertan Reverta Reverta Revertan
ts Mutagenic nts Mutageni ts Mutagen nts Mutagen nts M utageni ts Mutagen
(CFU/pla ity (CFU/p city (CFU/pl icity (CFU/pl icity (CFU/p city (CFU/pl icity
te) late) ate) ate) late) ate)

Control 162+42 1 157+7 1 175+5 1 156+11 1 155+11 1 148+6 1
5 168+3° 1.04 154+4 0.99 176+6 1.01 155+9 0.99 154+6 0.99 151+3 1.02
25 167+4 1.03 1565 1.00 166+4 0.95 153+7 0.99 153+7 0.99 150+2 1.02
1.25 168+17 1.04 158+5 1.01 165+6 0.94 153+15 0.99 152+11 0.98 150+4 1.01
0.625 1735 1.07 157+7 1.00 173+6 0.99 152+9 0.98 154+13 0.99 151+3 1.02

®Result are presented as means + SD for three separate experiments.

P100uL S typhimurium TA100 was mixed with 100uL sample and 500uL phosphate buffer, and incubated at 37°C for 20 min, after that the population of S
typhimurium TA 100 was calcul ated.



Table 3. Effectsof the unfermented and fermented black bean extracts aganst the mutagenic effects of 4-NQO and B[a]P on S. Typhimurium TA98

Extracts of black soybean prepared with
A. awamori A. sojae A .oryzae R. azygospous Rhizopus sp. No.2.

Amounts Unfermented black
of extracts soybean extracts

Mutagen (mg/plate)

Revertants Inhibiticb)n Revertants  Inhibition Revertants Inhibigion Revertants  |nibition ReVertants  pnipition  REVEMANS | hinition
(CFUlplatef  ate(%)°  (CFUlplate) rate(%) (CFUlplae) '8%0)  (CFUPIAS) iqep  (CFUIDIAS) rqe00)  (cRUIplate)  rate(%)

4-NQO
None 0848 08+8 0848 0848 0848 908+8
5 C53+6 58d D26+2 94a C27+3 92a D51+3 61c D55+3 56d C41+4 74b
25  BC57+3 54b C58#3  52b  B33+2  85a  C6l+2  48c  Ce6:3  42c  BS5+4  56b
1.25 B63+3 45b B74+6 32c B36+2 8la B72+2 34c B74+3 3lc A71+3 35c
0.625 A7615 28b A91+4 10d A45+3 69a A84+2 18c A83+4 19c A76x4 28b
B[a]P
None 80+7 80+7 80+7 807 80+7 80+7
5 C55+6 44c C34+6 8la C35+6 80a C32+6 84a C33+4 82a C44+6 64b
2.5 B63+4 30d B42+3 67a B44+5 64a B42+3 67a B49+5 54b B56+6 42c
1.25 B67+4 23c A46+3 59a A56+9 43b B49+3 54a B58+7 39%b AB6x7 25c
0.625 A75+6 %e AB3+5 47a AB9+3 19d A61+8 34b AB68+3 22¢ AT7+8 6e

@Data were expressed as means +SD (CFU/plate) of three separate experiments. Statistical differences were calculated by Duncan’s multiple range test.
Value in the same row with different lower case letters(a, b, ¢, d) and column with upper case letters (A, B, C, D) are significantly different (p<0.05).
P |nhibition rate (%)=[1-number of induced revertants in the presence of extract of unfermented black soybean or fermented black soybean /number of

induced revertants in the absence of extract of unfermented black soybean or fermented black soybean]x100. Numbers of spontaneous revertants were 21+1
and 23+2, respectively, when studies on 4-NQO and B[a]P were performed.
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Table 4. Effectsof the unfermented and fermented black bean extracts against the mutagenic effects of 4-NQO and B[a]P on S. Typhimurium TA100

Unfermented black

soybean extracts

Extracts of black soybean fermented with

Amounts
Mutagen of extracts A. awamori A. sojae A .oryzae R. azygospous Rhizopus sp. No.2.
(mg/plate)  Revertants
(CRUIDIae) Inhi bitioE Revertants Inhibition Revertants  Inhibition Revertants  Inhibition Revertants  Inhibition Revertants Inhibition
A rate(%)  (CFU/plate) rae(%)  (CFU/plate) rae(%) (CFU/plate) rate(%) (CFU/plate) rate(%)  (CFU/plate) rate(%)
4-NQO
None 549+96 549+96 549+96 549+96 549+96 549+96
5 D388+15 41d D189+4 92a D229+9 82b  C247+6 77b  C333x10 55¢c D230+10  82b
25 C461+5 23d C242+6 79a C261+8 74a B338+t20 54b  B358+10 49c C313+8 61b
1.25 B506+13 1lle B462+20 22d B281+8 69a A381+14 43b A425+3 32c B363+8 48b
0.625  A541+10 2d AS87+7 17c A309+6 62a A405+4 37b A413+4 35b A424+8 32b
B[a]P
None 27112 27112 271+12 27112 27112 271+12
5 C180+13 63b C143+6 89a C146+10 87a  C155+6 8la  Cl146+9 87a D149+9 85a
25 C191+14 55d B154+4 8la C152+9 82a  C163+9 75b  C152+9 83a C178+11  65cC
1.25 B229+23 29 Al165+5 74a B174+20 67b B178+12 65b B198+12 Slc B214+11 40d
0.625 A264+12 oe Al179+9 64a A249+7 16d A214+12 39 A256+8 10d A241+13 21c

2Data were expressed as means +SD (CFU/plate) of three separate experiments. Statistical differences were calculated by Duncan’s multiple range test.
Value in the same row with different lower case letters(a, b, ¢, d) and column with upper case letters (A, B, C, D) are significantly different (p<0.05).

P |nhibition rate (%)=[1-number of induced revertants in the presence of extract of unfermented black soybean or fermented black soybean /number of

induced revertants in the absence of extract of unfermented black soybean or fermented black soybean]x100. Numbers of spontaneous revertants were

159+9 and 127+2, respectively, when studies on 4-NQO and B[a]Pwere performed.
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Table 5. Inhibition of the mutagenic effects of 4-NQO and B[a]P on S Typhimurium by the
methanol extracts of fermented black soybean (5 mg/plate) fermented by A. awamori at
different temperatures for 3 days

Inhibition rate(%)?

Fermentation S Typhimurium TA98 S Typhimurium TA100

taﬂ?%?ture 4-NQO B[a]P 4-NQO B[a]P
Not fermented 58CP 44D 21C 63C
25C O2A 628 858 S7A
35C 728 51C 80B 788

I nhibition rate (%)=[1-Number of induced revertants in the presence of extract of black
soybean or fermented black soybearyNumber of induced revertants in the absence of extract
of black soybean or fermented black soybean]x100. Data are expressed as means of three
separate experiments.

“Statistical differences were calculated by Duncan’s multiple range test. Value in the same row
for the same test strain of S. Typhimurium with different upper case letters A, B, C, D are
significantly different (p<0.05).
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Table 6. Inhibition of the mutagenic effects of 4-NQO and B[a]P on S. Typhimurium by the
methanol extract of fermented black soybean (5 mg/plate) fermented by A. awamori
during fermentation at 30°C

Inhibition rate(%)?

S Typhimurium TA98 S. Typhimurium TA100
Fermentation 4-NQO B[a]P 4-NQO B[aP
time (days)
0 58D" 44C 41C 63C
1 63C 38C 74B 69B
2 67C 60B 92A 77B
3 94A 81A 92A 89A
4 68C 70A 93A 83A
5 748 65B 95A 85A

I nhibition rate (%)=[1-Number of induced revertants in the presence of extract of black
soybean or fermented black soybearyNumber of induced revertants in the absence of extract
of black soybean or fermented black soybean]x100. Data are expressed as means of three
separate experiments.

“Statistical differences were calculated by Duncan’s multiple range test. Value in the same row
for the same test strain of S Typhimurium with different upper case letters A, B, C, D are
significantly different (p<0.05).
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