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Abstract

Increased antimutagenic and in vitro anticancer effects were observed by the fermentation process during Kochujang
manufacturing. In order to confirm the increased functionality, wheat grain, first fermented wheat grains (FFWG),
second fermented wheat grains (SFWG), final fermented wheat grains (FIFWG), red pepper powder (RPP), and
commercial Kochujang (CK) were prepared. Kochujang manufactured with final fermented wheat grains and red
pepper powder were further fermented for 15 days and 30 days. The antimutagenic effects were determined by
counting the number of revertants in Salmonella Typhimurium TA100 against N-methyl-N'-nitro-nitrosoguanidine
(MNNG, 1.0mg/mL). The final fermented wheat grains (52% inhibition) showed higher antimutagenic effects than
the wheat grain (34%), and the commercial Kochujang showed the highest antimutagenic effects (55%). We tested
the inhibitory effect on the growth of HT-29 human colon carcinoma cells and AGS human gastric adenocarcinoma
cells by using MTIT (3-(4,5-dimethyl-thiazol)-2,5-diphenyltetrazolium bromide) assay. The results showed that increased
fermentation process continually increased the growth inhibitory effect on both cancer cells. The further fermentation
for 15 days of the Kochujang product also increased inhibitory growth of the AGS cancer cells. In conclusion,
the methanol extract from fermented wheat grains and commercial Kochujang showed sequentially increased
antimutagenic and in vitro anticancer activity, and thus the final commercial Kochujang revealed the highest effect.
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Fig. 1. The preparation of fermented wheat grains and Kochujang
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Table 1. Antimutagenic effect of methanol extract from wheat
grain, other fermented products and Kochujang against
N-methyl-N- nitro-nitrosoguanidine (MNNG, 0.5 ugfassay) in
Salmonella Typhimurium TA100

Concentration (mg/plate)

Treatment
25 5
Spontaneous 1224247
Control (MNNG) 933+76"
Wheat grain 655+74°(34)" 62476°(38)
FFWG" 539+34%49) 503£18°(53)
SFWG? 501+18%(53) 47+ 9%57)
FFWG” 511£2752) 45728°59)
RPPY 558+3146) 482+41%56)
K’ 490+ 5'(55) 405+29'(63)

DFirst fermented wheat grains (with A oryze).

Second fermented wheat grains (with Z rouxi for 7 days).

Final fermented wheat grain (more fermented for 30~40 days).

Red pepper powder.

Y Commercial Kochujang. H. Co.

9The values are mean of 3 replicates=SD.

"The values in parentheses are the inhibition rates (%).

“Means with the different letters in the same column are significantly different (p<0.05)
by Duncan’s multiple range test.
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Table 2. Inhibitory effect of methanol extract from Kochujang
and its raw materials and the fermented products on the growth
of HT-29 human colon carcinoma cells in MTT [3-(4,5-dimethyl-
thiazol)-2,5-diphenyltetrazoliumbromide] assay

Treatment (mg/mL) ODsu
05 1

Control 0.486+0.009"" 0.48520.009"
Wheat grain 0.266+0.006°45)” 0.220£0.002°(55)
FFWG" 0.225+0.009(54) 0.167+0.009°(65)
SFWG” 0.17220.010%65) 0.135£0.006°(72)
FFWG” 0.141+0.006(71) 0.108+0.003%(78)
RrpP’ 0.1540.006°(68) 0.084+0.009'(83)
cx” 0.142+0.008(71) 0.086:0.005'(82)

"First fermented wheat grains (with A oryzse).

Second fermented wheat grains (with Z rouxi for 7 days).

“Final fermented wheat grain (more fermented for 30~40 days).

“Red pepper powder.

9Commercial Kochujang : H. Co.

The values are mean of 3 replicatestSD.

MThe values in parentheses are the inhibition rates (%).

“Means with the different letters in the same column are significantly different (p<0.05)
by Duncan’s multiple range test.
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o o =3}t shnh HEgh Kong(14)2 & <439 11474
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papiloma®] 4 Alst= As BT Capsaicine
AR N 9 AT AVE 2 Gl gk A-A et
leukemia$} 22 FAIEZ A apoptosis =& S UERE
o] Rago] Ith28-30). wheta] B Ao A] capsaicin 2
D7 Qe AEStE Y o= Qs HELE

Table 3. Inhibitory effect of methanol extract from Kochujang
and its raw materials and the fermented products on the growth
of AGS human gastric cancer cells in MTT assay

Treatment (mg/mL) ODso
05 1

Control 0.482:0,005""

Wheat grain 0.253£0.009°(48)” 0.185£0.005°(62)
FFWG" 0.2240.006°(54) 0.114£0.00477)
SFWG? 0.170£0.007°(65) 0.075£0.005(85)
FFWG” 0.118+0.003(76) 0.044£0,003'91)
RrPP” 0.13120.003(73) 0.0630.006°(87)
K’ 0.1270.002(74) 0.041£0.002'92)

DFirst fermented wheat grains (with A oryze).

Second fermented wheat grains (with Z rouxi for 7 days).

Final fermented wheat grain (more fermented for 30~40 days).

Red pepper powder.

Commercwl Kochujang : H. Co.

The values are mean of 3 replicates=SD.

The values in parentheses are the inhibition rates (%).

“Means with the different letters in the same column are significantly different (p<0.05)
by Duncan’s multiple range test.
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Fig. 2. Inhibitory effect of methanol extract from Kochujang
prepared and fermented more for 15 and 30 days at 30C on the
growth of AGS human gastric cancer cells in MTT assay.

“Means with the different letters on the bars are significantly different (p<0.05) by
Duncan’s multiple range test.
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