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Abstract

This study investigated the antimutagenic and anticancer effects of soybean sauce (kanjang) supplemented with
deep sea water and Sea Tangle. The Ames test indicated that karjang had no mutagenicity but it significantly
inhibited mutations induced by N-methyl-N'-nitro-N-nitrosoguanidine(MNNG) and 4-nitroquinoline-1-oxide (4NQO).
Kanjang (200 ug/plate) with supplementary deep sea water and Sea Tangle had approximately 90.9% and 62.0%
inhibitory effect, respectively, against mutagenesis of TA100 induced by MNNG and 4NQO. There was 61.7%
inhibition of mutagenesis induced by 4NQO against the TA98 strain. Karjang inhibited growth of cell lines of
human cervical adenocarcinoma (HeLa), human hepatocellular carcinoma (Hep3B), human gastric carcinoma (AGS),
human lung carcinoma (A549), and human breast adenocarcinoma (MCF-7) in a concentration-dependent manner.
Treatment with kanjang supplemented with 1.0 mg/mL deep sea water had cytotoxicities of 69.4%, 70.5%, 55.6%
82.1% and 73.2% against HelLa, Hep3B, AGS, A549 and MCF-7 cells respectively. In contrast karjang supplemented
with 1 mg/mL deep sea water had only 10~40% cytotoxicity on normal human embryonal kidney cells (293).
Kanjang supplemented with deep sea water significantly inhibited tumor growth in mice injected sarcoma-180 cells.
In particular, karjang supplemented with deep sea water (25 mg/kg) inhibited tumor cell activity by 40.9%.
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Table 1. Mutagenicity of general kanjang and deep sea water
kanjang i Salmonella typhimurium TA98 and TA100

His" revertants/plate

Dose TA9 TA100
(glplate) General De‘sgt;ea General ~ Deep sea water
kanjang kanjang kanjang karjang
Spontaneous 204" 1614147
5023 7+2 5 24 7+1 5179 6+16.8 168+10 5
100 233221 21.0£2.6 174.3+11.8 16629.1
150 19.042.6 20.34.0 163£6.2 1599.5
200 210120 247431 15932115 1603122

"Walues are the mean+SD.
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Fig. 1. Inhibitory effects of each samples of kanjang on the
mutagenicity by MNNG(0.4 ug/plate) in Salmonella typhimurium
TA100.

"Values are the mean+SD.

—8—  General kanjang, 0~ : Deep sea water kanjang.
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Fig. 2. Inhibitory effects of each samples of kanjang on the

mutagenicity by 4NQO(0.15 ug/plate) in Salmonella typhimurium
TA98 and TA160.

"Values are the mean+SD,
—8— : General kanjang, —0— : Deep sea water kanjang.
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Table 2. Inhibitory effects of growth of human cancer cells and
293 cell in the kanjang

(h)

Dose
(mg/mL)

025 197#48" 217413 210465 92484 31799 2242
Gl 05 21991 44948 449418 34198 62585 34780
kajang 075 29640 61749 61749 46506 64747 4354
I 35A2 66057 75421 2841 MINI 70724
025 142409 26698 12323 20181 45893 24280
De\igts;a 05 27029 58494 30589 T446 66156 43369

fmg 075 BUIS0 63986 502466 46582 TB6BY 65287
I H241 69494 70589 55688 82142 732489

293 Hela  Hep3B  AGS A549  MCEF-7

"Values are the mean+SD.
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Table 3. Antitumor activities of general kanjang and deep sea
water kanjang in tumor bearing balb/c mouse with sarcoma-180
cell

Grou Dose Tumor weight weos
D mg/kg body (Mean+S.D) Inhibition (%)
weignt

Control 4.94+0.44™
T S T
Decp sca water kajang 125 3501 282420
A o Y R
Deep sca water kanjang 25 29+03° 40.9+7.0

All groups were fed commercial chow diet, control group was injected with PBS
(phosphate buffered solution) and other group were injected with methanol extract
of each diet(12.5 mg/kg/day, 25 mgkg/day) once a day for 20 day from 24 hr
follomng transplantation.

Values are meantSD of 5 mice.

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