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Antimutagenicity and Cytotoxic Effects of Methanol Extract from Deep
Sea Water Salt and Sea Tangle Added Soybean Paste (Doenjang)
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Abstract

This study was performed to determine the antimutagenic and anticytotoxic effects of soybean paste
(doenjang) added deep sea water salt and see tangle in Salmonella Typhimurium TA98, TA100 and human
cancer cell lines. In the Ames test, methanol extract of doenjang did not exhibit any mutagenicity but showed
substantial inhibitory effects against mutation induced by N-methyl-N’-nitro-N-nitrosoguanidine (MNNG)
and 4-nitroquinoline-1-oxide (4NQO). The methanol extracts of doenjang (200 ug/plate) added deep sea salt
and see tangle (doenjang C) showed approximately 89.1% and 70% inhibitory effect on the mutagenesis induced
by MNNG and 4NQO against TA100 strain, whereas 84.4% inhibitions were observed on the mutagenesis in-
duced by 4NQO against TA98 strain. The cytotoxic effects of doenjang methanol extracts against the cell
lines with human cervical adenocarcinoma (HeLa), human hepatocellular carcinoma (Hep3B), human gastric
carcinoma (AGS), human lung carcinoma (A549) and human breast adenocarcinoma (MCF-7) were inhibited
with the increase of the extract concentration. The treatment of 1.0 mg/mL doenjang C of methanol extracts
showed strong cytotoxicities of 71%, 74.4%, 66.2%, 77.3%, and 71.2% against HelLa, Hep3B, AGS, A549, and
MCF-7, respectively. In contrast 1 mg/mL treatment of doenjang C methanol extracts had only 10~40% cyto-
toxicity on normal human embryonal kidney cell (293). Doenjang methanol extract inhibited significantly the
tumor growth in mice injected sarcoma-180 cells. Especially, doenjang C methanol extract showed an inhibition
of tumor cell activity of 33% by the administration of 25 mg/kg methanol extracts.
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nitro-N-nitrosoguanidine(MNNG), benzo(a)pyrene(B(a)P),
3-amino-1,4-dimethyl-5H-pyrido-(4,3-b)indol(Trp-P-1)
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Table 1. Mixing ratio of koji, see tangle, salt and soybean

(unit: g)
Sample code Doenjang A  Doenjang B Doenjang C
Koji 2,375 2,500 2,375
Salt 1,000 1,000 1,000”
See tangle 125 - 125
Soybean 2,500 2,500 2,500

1)Deep sea water salt.
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mg/mLe] FE2 50 pLA& 7}Fstal o 7)ol ARl S,
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30022), €17+ 7F+HA|E Hep3B(human hepatocellular carci—
noma, KCLB, 838064), 217t A3 ¢H 2 HeLa(human cer-
vical adenocarcinoma, KCLB, 10002) 18|31 AAMEZ
293(transformed human kidney, KCLB, 21573)& Korea
Cell Line Bank(KCLB)Z 78 )8l 3ol AF&-3s3ith
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Fig. 1. Inhibitory effects of each samples of doenjang meth-
anol extract on the mutagenicity by MNNG (0.4 pg/plate)
in Salmonella Typhimurium TA 100.

—e— : Doenjang A, —O—  Doenjang B, —w— : Doenjang C.
YValues are the mean=+SD. * “Means with the different letters
in the same concentration are significantly different by Duncan’s
multiple range test (p<0.05).
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Fig. 2. Inhibitory effects of each samples of doenjang meth-
anol extract on the mutagenicity by 4NQO (0.15 pg/plate)
in Salmonella Typhimurium TA 98 and TA 100.

—e— : Doenjang A, —O— : Doenjang B, —¥— . Doenjang C.
YValues are the mean=+SD. ““Means with the different letters
in the same concentration are significantly different by Duncan’s
multiple range test (p<0.05).
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Table 2. Inhibitory effects of growth of human cancer cells and 293 cell in adding the doenjang methanol extract

Dose (mg/mL) 293 HelLa Hep3B AGS A549 MCF-7
0.25 10.2+6.7"% 47+29° 255+ 1.4 3.9+4.8 80+15° 16+49°
Doenjang A 0.5 21.3+15° 32.7+2.1% 44.1+10.2° 223+4.1° 409+29° 153+ 7.7}b
0.75 31.6+2.4° 57.1+7.1° 52.4+0.6 482+9.2° 68.1+19° 345+39°
1 374+15° 705+2.1° 722+419° 65.3+9.0° 74.2+40.8° 68.7+6.7"
0.25 32+1.8 2.9+3.8 57+1.3° 75+5.3 02433 13.0+4.1°
Doenjang B 0.5 10.6+3.4% 241+ 2.2;‘ 20.6+ 1.3:3 34.2+7.2% 17.8+ 5%| 23.3 i6.5;“
0.75 20.6+2.6° 39.9+3.7° 37.1+6.1° 43.8+86° 417+06° 418+69°
1 32.7+2.3" 63.0+2.8" 58.2+0.8" 58.1+2.3" 67.3+£0.6" 62.8+£55
0.25 25+15 6.4+3.6" 1.1£08° 5.1+4.8 36+1.8° 9.8+1.4%
Doenjang C 05 12.0+2.8 32.6+5.6 20.3+ 7.6:’ 227424 30.8+ 1.3'b 40.2+6.2°
0.75 272+77° 54.1+2.2° 425+1.4° 51.7+88" 369+85° 68.7+£4.9
1 365+1.9" 71.0+£3.2° 74.4+0.4° 66.2+2.4° 77.3+25° 71.2+2.4°

PValues are the mean=SD.

YMeans with the different letters in the same concentration are significantly different by Duncan’s multiple range test (p<0.05).
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Table 3. Antitumor activities of methanol extracts from
various kinds of doenjang in tumor bearing Balb/c mouse
with sarcoma-180 cell

Grou Dose Tumor Inhibition
P (mg/kg body weight)  weight rate (%)
Control - 49+04? -
Doenjang A 125 38%£06" 213122
Doenjang B 125 45104  81+88
Doenjang C 125 38+£0.72" 23.0+14.6
Doenjang A 25 32+04° 33.3£8.1
Doenjang B 25 42+04" 141+£81
Doenjang C 25 3.3+05" 325+10.2

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 mg/kg/day) once a day for 20 day from 24 hr
following transplantation.

YyValues are mean+SD of 5 mice.

“Means with the different letters are significantly different

(p<0.05) by Duncan’s multiple range test.
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