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Abstract

The growth inhibition effect of Doenjang that was prepared with various kinds of solar salt was investigated. Doenjang
was prepared using the bacterial koji and five kind of salt with 12% salt concentration (w/w): purified salt Doenjang,
one-year aged solar salt Doenjang, four-year aged solar salt Doenjang, topan solar salt Doenjang, and boiled solar
salt Doenjang. The Doenjangs were fermented and aged for 18 months. The growth inhibition effects of the water
extracts and the methanol extracts of the Doenjangs were measured on AGS human gastric adenocarcinoma cells,
HT-29 colon carcinoma cells, and BJ human foreskin normal cells using MTIT assay. The water and methanol
extracts of the Doenjang samples showed growth inhibition effects on the cancer cells, in the following order of
the samples with the strongest to the weakest effect: the four-year aged solar salt Doenjang, the topan solar salt
Doenjang, the boiled solar salt Doenjang, the one-year aged solar salt Doenjang, and the purified salt Doenjang.
The methanol extracts of the four-year aged solar salt Doenjang (AGS: 55% and HT-29: 48%) showed the strongest
growth inhibition effect. In addition, decreased cancer cell numbers and morphological changes in the cancer cells
(AGS and HT-29) were observed when the methanol extract of the four-year aged solar salt Doenjang was treated.
None of the Doenjang extracts showed a growth inhibition effect on the BJ normal cells, though.
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7500 Series, Agilent, Palo Alto, USA)Z 43} t). o] &
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Table 1. Composition of the used salts

281

Purified salt One-year aged solar salt Four-year aged solar salt Topan solar salt Boiled solar salt

Element Content (mgfkg) R(‘E‘yzi)" Content (mg/kg) l};f)o Content (mg/kg) R(%O Content (mg/kg) R(i;‘f)i)" Content (mgfkg) R(i;zi)"

Cl  566,720.00£6,561.95 5932 469,336.00+1,652.51 5623  575,171.00£1.794.63 5696 485966.00+312.54 52.52 533,019.00£6,403.56 55.66

Anion  Br 145.00+0.00 0.02 472.04£1.51 0.06 421.507.78 0.04 5410042263 006  459.0039.59 0.5

SO, 0.00+0.00 000  21961.60+20372  2.63 13,814.50+218.50 137 18,67250£118.09 202  26999.45t60.60  2.82

Na 388,050.00£10,394.47 40.62 330,235.00£12,042.03 39.56 413,190.00£16,772.57 4091 407,895.00+2877.92 44.08 384,300.00£2,602.15 40.13

Mg 17.60+0.15 000 824770140150  0.99 3,895.55+141.35 039  9560.75t5197 103 499885:3741 052

K 386.50+13.15 004 2,554.24160.94 031 1,511.45£91.57 015 2491451831 027  1,88275£1831 020

Ca 26471147 0.00 1,659.60+45.04 0.20 1,724.65240.48 0.17 168.45+7.00 002  5821.60+4525 061

Al 0.320.16 0.00 18.55+7.62 0.00 0.56+0.02 0.00 0.1110.03 0.00 0.1410.03 0.00

Cr 0.00+0.00 0.00 1.77+0.69 0.00 0.010.00 0.00 0.0110.01 0.00 0.030.02 0.00

Mn 0.18+0.01 0.00 2.99+0.45 0.00 3.670.11 0.00 4.2010.83 0.00 17.1421.11 0.00

Fe 0.000.00 0.00 54.83142.79 0.01 0.010.00 0.00 0.63+0.26 0.00 0.05+0.01 0.00

) Ni 0.00£0.00 0.00 1161028 0.00 0.00+0.00 0.00 0.09+0.01 0.00 0.22+0.08 0.00

Ction 7.190.17 0.00 232+147 0.00 0.870.13 0.00 0.04+0.00 0.00 0.97+0.80 0.00

Zn 5.460.46 0.00 50.23+14.32 0.01 0.00£0.00 0.00 0.52+0.09 0.00 2.12+0.14 0.00

As 0.41+0.01 0.00 0.25+0.14 0.00 0.06+0.04 0.00 0.02+0.00 0.00 0.02+0.01 0.00

Se 0.36+0.07 0.00 0.00+0.00 0.00 0.00+0.00 0.00 0.00+0.00 0.00 0.000.00 0.00

St 0.380.00 0.00 70.87£0.13 0.01 56.87£10.98 0.01 6.12£1.05 0.00 71.37£2.81 0.01

Ag 0.010.00 0.00 0.08+0.00 0.00 0.010.00 0.00 0.96+0.20 0.00 0.10+0.11 0.00

Cd 0.01+0.01 0.00 0.0310.00 0.00 0.010.00 0.00 0.010.00 0.00 0.22+0.09 0.00

Hg 0.00+0.00 0.00 0.04+0.01 0.00 0.00£0.00 0.00 0.00+0.00 0.00 0.000.00 0.00

Pb 0.0420.00 0.00 0.580.16 0.00 0.07+0.03 0.00 0.06+0.01 0.00 0.04+0.04 0.00

Total 955,359.95416,982.09 100.00 834,670.81%14,575.58 100.00 1,009,791.14+19,278.22 100.00 925,308.26+3,414.07 100.00 957,579.4949,212.25 100.00
NaCl (%) 98.6+0.17 82.290.32 85.79£0.25 84.530.36 89.4410.59
Moisture (%) 0.01£0.00 12512007 10.76+0.36 11.3410.18 8.67+0.19

Values are means*SD from duplicate determinations.

Table 2. General components of Doenjang prepared with various salts

Component Purified salt One-year aged solar Four-year aged solar Topan solar salt Boiled solar salt
PO Doenjang salt Doenjang salt Doenjang Doenjang Doenjang
Moisture (%) 5040£0.13° 52.670.07° 52.8420,01 53.0420.06' 5203£0.12°
Salt (%) 16.83:0.03° 15.56:0.02" 15.6420.02° 14.81:0.02" 15.10:0,01°
Crude protein (%) 3037+0.02° 30.30+0.01° 30.26+0.04° 31.13+0.01° 30.79+0.01°
Free amino acid (mg%) 2272.29+1,01° 2474.80£0.93° 3010.92+0.89° 2501.41£0.90" 2502.83+1.26"

Values are means * SD from more than triple determinations.
“Means with the same letters in the same row (different salts) are significantly differents (p<0.05) by Duncan’s multiple range test.
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Fig. 1. Effects of water extracts from Doenjang prepared with
various salts on cell viability.

Cells were exposed to different concentrations of extracts for 48 hr and then cell viability

was assessed by MIT assay. Vertical bars represent the mean values * SD in three

different assays.

Significant differences were compared with controls. (0.000 mg/mL concentration of

the extract)

a-6Means with the same letters in the same row (different salts) are significantly differents
(p<0.05) by Duncan’s multiple range test.
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Cell viability (%)
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® purified salt
Doenjang

8 one-year aged solar
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Btopan solar salt
Doenjang

Oboiled solar salt
Doenjang

0.000 0.005 0.050 0.500 1.000

mg/mL methanol extract

Fig. 2. Effects of methanol extracts from Doenjang prepared with

various salts on cell viability.

Cells were exposed to different concentrations of extracts for 48 hr and then cell viability

was assessed by MTT assay. Vertical bars represent the mean values * SD in three

different assays.

Significant differences were compared with controls. (0.000 mg/mL concentration of
the extract)

“Means with the same letters in the same row (different salts) are significantly differents
(p<0.05) by Duncan’s multiple range test.
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Fig. 3. Photomicrographs (x100) of AGS, HT-29, and BJ cells
treated with methanol extract from four-year aged solar salt
Doenjang.

Culture dishes with each cell were inoculated with 1x10° viable cells and incubated

for 24 hr. The cells then were treated for 48 hr by 1.000 mg/mL of the methanol
extract of four-year aged solar salt Doemjang:
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