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Increased Functional Properties of Chungkukjang Prepared with Bamboo Salt

Su-Ok Kim, Su-Young Park, Sook-Hee Rhee and Kun-Young Park

Department of Food Science and Nutrition, Pusan National University, Busan 609-735, Korea

In order to investigate the effect of variety of salt on the functional properties of chu-
ngkukjang preparation, we prepared chungkukjangs with various kinds and contents of
salt (purified salt: hanju salt, chunil salt and bamboo salt). The antioxidative effect,
antimutagenicity, cancer cell growth inhibitory effect and fibrinolytic activity of the
chungkukjangs were carried out by DPPH free radical method, Ames test, MTT assay
and fibrin plate method, respectively. Chunkukjang prepared with the different kinds of
salt had high effects on hydrogen-donating activity and on the inhibition of mutagenicity
compared to one prepared without salt. In particular, chungkukjang prepared with 2%
bamboo salt (1 x) had the highest effects. The chungkukjangs prepared with 2% bamboo
salt (1) inhibited significantly the growth of HT-29 human colon carcinoma cells.
However, the chungkukjang prepared with various kinds of salt and various concen-
trations of bamboo salt (2, 4, 7%) resulted in no differences among samples in AGS
human gastric adenocarcinoma cells. The fibrinolytic activity was higher in bamboo salt
(1 x) added chungkukjang than others and the fibrinolytic activity of the bamboo salt
added chungkukjang increased with the increased levels of bamboo salt.
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Preincubation mutagenicity test'>3= SO mixture
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fml) 0.1 ml, 3]AE A 850 x)ok Edo] fib
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mi® & Z} tubeol] -3 327} vortexs}od minimal
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mekst ¥ F4H BFEdHeld] colony +E

Alskei et
4) MTT assay

Aol o]-&3 AGS QA $UAIEAGS hum-
an gastric adenocarcinoma cell)®} HT-29 ¢1x] 4
ZQLA| Z(HT-29 human colon adenocarcinoma cell)
© 3 AEF LA uh ez o
o} uijeksludA Aol Agtgict HAIEE 100
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incubatoroll A wHeFatqiet. wiek®E zhzbe] QA
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B AES Bl 44BAS F gHw
FA ol WA E ¥a Floer AET} T2
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Table 1. Antioxidative effects of 2% salt added chungkukjang on the DPPH free radical

OD54O
Sample
1 mg/ml 2.5 mg/ml
DPPH (Control) 0.168+0.001° 0.167 £0.002°
Chungkukjang + No salt 0.124+0.001° (26)* 0.076 £0.000° (55)
+ Purified (Hanju) salt 0.124+0.001° (26) 0.078-£0.001" (53)
+ Chunil salt 0.110+0.000° (35) 0.053:0.002° (68)
+ 1XBamboo salt 0.104+0.001° (38) 0.047+0.001° (72)

*The values in the parentheses are inhibition rate(%)
*“Means with the different letters in the same column are significantly different (p<0.05) by Duncan’s multiple
range test

Table 2. Effect of the methanol extracts from 2% salt added chungkukjangs on the mutagenicity induced by afla-
toxin B; (AFBi, 0.4 ugfplate) in Salmonella typhimurium TA100

Revertants/plate
Sample
2.5 mg/plate 5 mg/plate

Spontaneous 53+£5

AFB; (Control) 837+15°

Chungkukjang + No salt 533 +58° (39)* 458+28" (48)
+ Purified (Hanju) salt 636+45" (26) 467+57° (47)
+ Chunil salt 483+47% (45) 392 +14° (56)
+ 1xBamboo salt 414+26° 54) 371+46° (59)

“The values in the parentheses are inhibition rate (%)
*“"Means with the different letters in the same column are significantly different (p<0.05) by Duncan’s multiple
range test

Table 3. 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay of methanol extracts from 2% salt
added chungkukjangs against HT-29 human colon adenocarcinoma cells and AGS human gastric adenocarcinoma cells

ODs40
Sample 0.25 mg/ml
HT-29 AGS
Control (PBS) 0.460+0.007° 0.526 +0.002°
Chungkukjang + No salt 0.343+0.037° 25)* 0.470-+0.014° (€%}
+ Purified (Hanju) salt 0.336+0.027" (27) 0.478 £0.007° ( 9)
+ Chunil salt 0.3290.016" (28) 0.476 :0.009° (10)
+ IxBamboo salt 0.248 :0.011° (46) 0.465+0.004" (12)

*The values in the parentheses are inhibition rate(%)
“"“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 4. 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide (MTT) assay of methanol extracts from chung-
kukjang added various contents of Bamboo salt against AGS human gastric adenocarcinoma cells

ODs40
Sample
0.1 mg/mi 1 mg/ml
Control (PBS) 0.597 +0.005" 0.560-£0.012°
Chungkukjang + No salt 0.509+0.037" (15)* 0.402+0.027° (29)
+ 2% Bamboo salt 0.525+0.012° (12) 0.398 +0.012" (30)
+ 4% Bamboo salt 0.512+0.023" (14) 0.3990.024" (29)
+ 7% Bamboo salt 0.512+0.018" (14) 0.360+0.043" (36)

*The values in the parentheses are inhibition rate(%)
““®Means with the different letters in the same column are significantly different (p<0.05) by Duncan’s multiple
range test

Table 5. Fibrinotytic activity of chungkukjang added various kinds and contents of salts

Fibrinolytic activity (unit/ml)

Treatment
2% 4% 7%
Steamed Soybean 0 0 0
Chungkukjang ~+ No salt 33+02°™ 33+02" 3.3+02°
+ Purified (Hanju) salt 3.5+05™ 3.8+0.3" 33+0.1°
+ Chunil salt 3.5+£0.6" 34+03° 3.8+0.4°
+ Bamboo salt 37+0.2° 43402 49404

The fibrin lyzed zone of plasmin (1 unit/ml) is 202.2+5.9 mm’

"“Means with the different letters in the same column are significantly different (p<C0.05) by Duncan’s multiple
range test

“PMeans with the different letters in the same row are significantly different (p< 0.05) by Duncan’s multiple
range test
™ values and ™ values are not significantly different in the same column and row, respectively.
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