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Abstract

The antioxidant effects of chungkukjang, a popular fermented soybean paste in Korea, prepared with solar salt
were investigated in vitro. DJI chungkukjang (DJIC) was prepared using 3% (w/w) solar salt or 3% (w/w) refined
salt, and fermented by Bacillus subtilis DJI. All of DJIC with no salt, DJIC with 3% (w/w) solar salt, DJIC containing
3% (w/w) refined salt, and commercial chungkukjang were extracted with ethanol, hexane, and water. Antioxidative
activities were measured by 1,1-diphenyl-2-picryl hydrazyl (DPPH) free-radical generation, nitrite scavenging activity,
peroxide value in the presence of linoleic acid, and the Rancimat test, in comparison with the commercial antioxidant
butylated hydroxytoluene (BHT). Ethanol chungkukjang extracts showed the highest antioxdative capacities, whereas
DPPH free-radical generation and scavenging activities, and linoleic acid peroxide values of DJIC extracts prepared
using solar salt, and salt-free DJIC, showed the greatest values. In addition, extracts of DJIC prepared using solar
salt had the highest antioxidant indices. Antioxidative activities were higher in DJIC extracts than in those of commercial
chungkukjang. However, the antioxidative capacities of DJIC prepared using solar salt and DJIC with no added
salt were less than those of BHT. In conclusion, these results suggest that extracts of chungkukjang prepared using
solar salt are useful nutritional antioxidants and that dietary supplementation with such materials would decrease

oxidative stress.
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Table 1. Yields of solvent fractions from 80% ethanol extract of
chungkukjang

— Ethanol n-Hexane Water
ample
P Yield of extract (%)
CIN 113 169 186
CIS 109 16.7 194
CIR 11.8 164 187
CCJ 112 157 19.0

UCIN: DII chungkukjang with no salt, CJS: DII chungkukjang added with 3% of
solar salt, CJR: DII chungkukjang added with 3% of refined salt, CCJ: Commercial
chungkukjang.
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Table 2. Scavenging effects of different solvent extracts from
various chungkukjang on the DPPH free radical

Samplel) Ethanol n-Hexane Water
50% Reduction (ug/mL)z)

BHT” 34214423 34214423 34214423
CIN 77.54£697° 321.82450.96° 116.19+7.31°
IS 80.13+9.43" 348.70£34.56" 132.48+11.40°
CIR 91.39+5.16° 356.29+41.09" 139.07£9.19°
ccr 102.36+12.03° 3674242643 159.94+8.42°

"See the legend of Table 1.

)

)Amount required for 50% reduction of DPPH after 30 min.

'BHT: butylated hydroxytoluene.

Means with different letters in the same column are significantly different(p<0.05,
n=4) by Tukey’s test.
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Table 3. Nitrite scavenging ability of different solvent extracts
from various chungkukjang in pH 1.2

(%)

Sample” Ethanol n-Hexane Water

Control” 1.5920.05° 1590,05" 1.59:0,05"
BHT” 80.23+531* 80.235.31° 80.235.31°
CIN 1825:2.02° 2.8240.26" 12.04£0.94°
as 1643187 1.74£0.06° 11.65:1.58"
CIR 14.59+0.98° 1.39£0.19° 10.01£2.01°
cal 11.02+1.46" 127023 8994247

)See the legend of Table 1.
“Control : No addition.
3)BHT butylated hydroxytoluene.

“Means with different letters in the same column are significantly different(p<0.05,
n=4) by Tukey’s test.
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Table 4. Peroxide values of different solvent extracts from various
chungkukjang in linoleic acid system at 50C

Sample” Ethanol Water

Control” 53,654,357 53.65+4.35°
BHT® 21.36+1.98" 2136198
CIN 19.67+1.02° 29.26+3.13
IS 21.14+1.75° 28.09+2.54°
CIR 29.36+0.98° 35.913.01°
cay 36.0042.49" 4324£1.05°

"See the legend of Table 1.

)

Control : No addition.

'BHT: butylated hydroxytoluene.

Means with different letters in the same column are significantly different(p<0.05,
n=4) by Tukey’s test.

& @

)

AL = 53 A= Table 59 2t Rancimatol] ]

3 FARAGE RS A7} F 449 23k 2394
F PR o) gl AR AU e
o] HYHE GOz ARG, FAAAFE upE
Ak =

ko
AHEW, ek FEE] E FEE| H| o}@% =4 vEl
Sow, Ao oerEd = FEE BT AEE VA
o2 thzxol Hlgte FskAG Bt} =74 YEbsTh 3%
AL A7t A= olee ) B 3525 BF rkeixgr)
71 =A Uehst: AL olBE fY 2 FE5 4
S el ofito] A7|=EWA 1Eet ABIEAE HY



A9 6 AT FABEN 243

S < iLXo o H] 0}04 —7}
A71E e Hol A=A HaE F gks FHIIAY
A4S S7M7171 Alste] ALAS Arlske Aol 71s

Table 5. Antioxidative activities of different solvent extracts from
various chungkukjang

Ethanol Water
Samplel) 5

IP4) (AD) IP (A
Control” 7.12 (1.00)" 7.12 (1.00)°
BHT® 1343 (1.89)" 1343 (1.89)°
CIN 1031 (145" 867 (1.22f
IS 12,51 (1.76)" 9.98 (135"
CIR 945 (133" 862 (121
cQJ 901 (127 843 (L18)

)See the legend of Table 1.

PControl: soybean oil without the extracts of chungkukjang.

3)BHT butylated hydroxytoluene.

Inducuon period(IP) of oil was determined by test of Rancimat at 110°C.

9 Antioxidant index(AI) was expressed as IP of oil containing various fraction/IP of
soybean oil.

OMeans with different letters in the same column are significantly different(p<0.05,
n=4) by Tukey’s test.
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