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Effects of Anti—-Microbial Materials on Storages of Low Salted Doenjang

Jeong-Rye Kim, Yon-Kyung Kim, and Dong-Han Kim'
Dept. of Food & Nutrition, Mokpo National University, Jeonnam 534-729, Korea

ABSTRACT The effect of additives on the quality of low salted doenjang was investigated during storage. Amylase
activity gradually decreased during storage and protease activity decreased after four weeks. The number of yeast
was lower in the mustard or ethanol added groups without a difference in bacterial count. The L- and b-values decreased
gradually during storage with lower total color difference (AE) in garlic added doenjang. Gas production was reduced
in the ethanol or mustard added groups. Titratable acidity and acid values were low in the ethanol and ethanol-garlic
added ones. A reducing sugar content was higher in the groups with added additives. Ethanol decreased to the largest
extent in mustard added doenjang. Amino-type nitrogen decreased in ethanol added doenjang, whereas ammonia-type
nitrogen was low in the ethanol or mustard added groups. The taste, flavor, and overall acceptability of doenjang
were significantly higher in the ethanol or garlic added groups than in the other groups.
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Table 1. Changes in amylase and protease activities of doenjang during storage at 30°C (Unit/g)
Storage time Doenjangl)
Enzyme (weeks) Control T E M G EG MG
0 3.0540.12°%  0.55+£0.05°  2.57+0.12°  2.49+0.12* 2.66£0.13° 223+0.11°  2.3620.15%
a-amylase 4 2.26+0.33 0.40094 276+0.13  231£020 2258026 2224009 2.06+0.16
(X 10) 8 2.9420.06° o.mto.og:l 3.66+0.11°  185:020°  2.08+0.16°  2.82+0.13" 2.1 1£0.12°
12 1.67£0.14*  0.29+0.08°  1.84+0.08°  0.97x0.16°  0.88+0.08°  1.62£0.22°  1.34%0.04
16 0.94+0.18"  0.1620.05°  1.19£0.11*>  0.61£0.15* 0.56£0.15°  1.1620.09°  0.51+0.14°
0 1.48+0.13°  0.19£0.06°  1.78+0.18"  1.50£0.04>  1.65+0.12®° 1.53£0.16" 1.63+0.18%
b-amylase 4 L8017 036+0070  1.59x0.14  1.69+0.09"  145+0.07°  156:0.11"  1.69+0.17"
(X 1000) 8 1.8340.13°  035:0.051  133+0.09°  137:0.17°  118:005°  1.5740.09"  1.24%0.11°
12 13120.08®  028+0.04°  1.27£0.08® 1.18+0.15°  0.87+0.09°  1.38+0.12°  1.230.11°
16 0.1120.11°  0.08+0.04°  0.27+0.04® 027+0.02°  0.18£0.04®  0.42+0.06°  0.230.06
0 436£0.11%°  3.70+0.09°  4.47+0.09° 5.38+0.14% 5.59+0.13*  5.02+£0.20°  5.92+0.08"
Acidic 4 7.18+0.33°  5.24+0.23¢ 8.5810,132 8.2610.41?’ 6.55+0.29° 5.54¢0.10i 6.71£0.21°¢
8 7.2940.09°  5.17+0.09°  7.7440.16°  6.35+0.14°  5.28+0.19°  4.50+0.25"  8.74+0.24°
protease 12 3755041 3.16+0.05%  3.83+0.19"  5.5240.12"  4.55+0.61" 3.30+£0.18  4.12+0.29"
16 1.75£0.11%%  1.34+031%  2.97+020°  2.83+0.22"° 2.30+024°  2.17+0.34> 2.32+021°
0 439+£032°  2.38+0.17°  3.92+0.32°  3.33+0.12°  3.04£0.12°  4.08£0.24°  3.15+0.07°
Neutral 4 5.98+0.70° 3.42¢0.42:l 3.6210,13? 4.18+0.08" 4.0910.08b: 5.12+0.33° 5.38i0.29ab
8 3.07£0.24°  2.43+0.14°  3.1740.14%  3.824021°  3.512021%  3.89+029°  3.56+0.07°
protease 12 242+037° 2324024°  2.81+0.11™  2.99+0.13°  2.40+0.13°  2.48+0.41™  3.52+0.23"
16 0.85£0.06°  1.55£027°  0.91+0.08° 0.93£0.17°  1.52+0.17° 1.22+031%  1.36£0.09%

T: traditional doenjang, E: ethanol added doenjang, M: mustard added doenjang, G: garlic added doenjang, EG: ethanol and garlic

added doenjang. MG: mustard and garlic added doenjang.
Values are meantSD (n=3).

’Means with the same letter in row are not significantly different by Duncan's multiple range test (P<0.05).

Table 2. Changes in viable cell counts of micaroorganism of doenjang during storage at 30°C

(Unit: log number CFU/g)

Storage time Doenjang”
(weeks) Control T E M G EG MG
0 6.56:0.362Y  6.38+021°  2.60+0.57°  3.60£0.55°  4.08+£0.57°  2.30£037°  2.30+0.53°
4 5.97+0.61°  5.98+0.76" 3.38+041° 270041  5.01£0.60°  2.90+0.33°  2.60+0.52°
Yeast 8 420+0.63*  4.90+0.32° 2.53+0.41°  2.06£031°  4.98+0.73"  2.60+0.42°  2.78+0.34°
12 438+026%  4.94+027° 2.33+0.59°  2.60£021°  4.19+031°  2.02+£0.57°  2.21+0.33°
16 4.04+0.23 4164056  3.64£0.29  3.56+032  4.20£040  3.52+051  3.37+0.69
0 8.08£0.64°  9.03£0.45° 9.15£0.46"  8.86£0.34" 8.01+0.38"  8.46+0.46°  8.68+0.44%
Aerobic 4 7.89+0.49 8.31£0.54  8.42+0.61  8.18+0.55  8.65£0.71  8.01£042  8.66+0.41
bacteria 8 7.03£028°  8.40+0.52% 8.44+034°  8.44+021°  8.67x0.51° 8.11+0.51°  8.56+037°
12 8.34+0.17 9.28+0.31  8.69+0.51  8.93+0.62  9.10£0.57  8.47+0.37  8.87+0.24
16 8.94+0.19 8.97+0.33  8.31+0.40  8.68+0.49  8.27+0.34  7.89+044  8.18+0.67
0 7.15+0.67 773025  7.0840.74  7.46£0.29  7.14+038  6.41+0.54  6.58+0.31
Anaerobic 4 6.96+0.22 7.64+0.52  7.01£0.18  6.58+0.52  7.00£0.61  7.1120.66  7.00+0.59
bacteria 8 6.36+0.35 6.82£0.44  6.51£0.76  6.33£0.51  6.43+0.72  6.41%049  6.50+0.78
12 6.36£0.36 6.83£0.69  6.48+0.55  6.03£0.38  6.28+0.54  6.07%0.34  6.51+0.45
16 7.23+0.65 6.8140.53  7.13£0.56  6.70+0.75  6.99£0.50  6.57+0.55  6.65+0.35
USee footnotes on Table 1. ?Values are meantSD (n=3).
’Means with the same letter in row are not significantly different by Duncan's multiple range test (P<0.05).
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Fig. 1. Changes in oxidation-reduction potential (A) and water
activity (B) of doenjang during storage at 30°C. See footnotes
on Table 1.
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Table 3. Changes in Hunter's color values of doenjang during storage at 30°C

Storage time Hunter color Doenjang”
(weeks) value Control T M G EG MG
L 50.9241.44"Y 40.23+1.29%  47.11£2.19%° 48.36+1.70° 49.03£1.11°° 45.69+0.14° 48.22+2.29™
0 a 493+0.32°  10.25£0.41*°  4.67£0.53°  4.96£0.44°  4.91+£0.30°  5.05+£0.54°  5.08+0.35
b 22.99+0.73"  18.96+0.34° 21.05+0.53° 22.09+0.25® 22.27+0.48" 19.30+0.63° 21.504+0.30"
L 40.71£1.13®  36.09+1.66° 38.08+2.02% 38.47+0.64> 42.80+0.55" 36.86+1.45° 42.27+1.30°
4 a 9.64+0.52%  11.60£0.60°  9.67£0.86™  8.65+0.73°  8.84+0.39*™ 9.80+0.61°  7.91+0.44
b 22.1£0.59°  19.70+0.50° 19.70+0.78" 19.59+0.34° 22.48+0.38" 19.16+0.56 22.69+0.46°
L 40.71£10.9°  35.43+031° 33.75+1.119 37.02+0.59 40.06+1.04" 33.99+0.69° 37.71+0.80°
8 a 11.86+£0.24™  12.39£020°  9.99+0.47% 10.27+0.43° 11.15+0.61°  9.75£0.61°  9.30+0.36"
b 21.69£0.56°  18.93+0.82° 14.43+0.61° 17.93+0.73° 17.96+0.24° 15.03+0.62° 18.83+0.69"
L 35.56£1.12*  35.08+0.74™ 31.73+0.83% 33.12£0.40% 33.60+£0.81° 29.25+£0.90° 35.75+0.83°
12 a 12.07+£0.28"  12.82+0.54 10.69+0.51° 10.81+0.54° 10.60+0.25° 10.0120.30° 10.60+0.76°
b 17.83£0.42°  18.18+0.77° 13.3240.24° 15.10£0.60° 16.2840.45" 11.26£0.31° 18.02+0.46"
L 30.6840.84™  35.14+1.11° 28.20+1.15% 29.30+0.86™ 31.22+1.03° 27.79+0.80% 30.18+0.85™
16 a 9.09+£0.36™  12.03£0.63°  8.58+0.55°  9.19+0.57™  9.68+0.47°  8.38+0.45°  9.11+0.55™
b 10.23£0.33%  16.07+0.53"  8.63+0.33° 10.33+0.63% 12.59+0.35°  8.03£0.68° 11.33+0.42°

1)See footnotes on Table 1. ?Values are mean+SD (n=3).

“Means with the same letter in row are not significantly different by Duncan’s multiple range test (P<0.05).
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Table 4. Changes in total color difference (AE) of doenjang during storage at 30°C

Storage time (weeks) Control T M G EG MG
4 11.28 4.42 10.41 10.85 8.69 10.03 6.70
8 12.54 4.65 15.83 12.91 9.58 13.31 11.64
12 17.70 5.80 18.24 17.75 17.50 18.96 14.08
16 24.29 6.11 22.96 22.79 20.82 21.41 21.09

YSee footnotes on Table 1.
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(Unit: mL/150 g)

Storage time (weeks) Control ™ M G EG MG
1 194.2 14.7 - - - - -
2 206.5 46.6 - - 91.6 - -
3 210.3 63.7 - - 124.9 - -
4 213.8 110.9 - - 129.2 - -
5 222.3 133.0 - - 134.9 - -
6 276.6 197.3 - - 136.6 - -
7 318.9 232.6 - - 140.9 - -

YSee footnotes on Table 1.
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Fig. 2. Changes in pH (A), titratable acidity (B) and acid value
(C) of doenjang during storage at 30°C. See footnotes on Table
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Fig. 3. Changes in reducing sugar (A) and ethanol (B) contents
of doenjang during storage at 30°C. See footnotes on Table 1.
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Table 6. Sensory evaluation of doenjang storaged for 16 weeks at 30°C

Doenjang" Taste Flavor Overall acceptability

Control 3.8541.46™2% 4.20+1.20™ 3.95£1.19° 4.15%1.39™
T 3.55+1.82° 3.85+1.35° 4.00+1.38° 4.55+1.46™

E 4.50+1.23% 4.40+1.54™ 4.40+1.35% 4.75£1.62°

M 3.70+1.38° 3.05£1.19° 3.60+1.60° 3.65+1.18°

G 4.85£1.57 3.60£1.05™ 5.05+1.47° 4.50+1.05®

EG 4.00+1.38% 3.15+1.42° 3.95+1.43° 4.35+1.15%
MG 4.50+1.40™ 4.20+1.20™ 421£1.53" 4.65+1.23°

1)See footnotes on Table 1. *Values are mean+SD (n=20).

“Means with the same letter in column are not significantly different by Duncan’s multiple range test (P<0.05).
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Fig. 4. Changes in amino- (A) and ammonia-type nitrogen (B)
contents of doenjang during storage at 30°C. See footnotes on
Table 1.
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