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Abstract

This study was performed to develop an odor-reduced Korean traditional Cheonggukjang (fermented soybean
paste) by adding Job's tears to Cheonggukjang made with soybean (control) only. The study included the deter—
mination of best addition percentage of Job's tears versus soybean, sensory evaluation, and aroma patterns
and its components as well as proximate composition analyses of Cheonggukjang. Job's tears Cheonggukjang
(CAJT) was prepared by inoculating Bacillus subtilis and fermented at 40°C for 48 hours. Ratios of soybean
: Job's tears for Job's tears Cheonggukjang were 1:1, 2:1, 3:1, and 4:1, respectively. In comparison of proximal
composition, Job's tears Cheonggukjang was high in moisture and carbohydrates, but low in calorie, fat, protein,
ash and amino nitrogen. The pH of CAJT was lower than those of control and conventional Cheonggukjang
(CC) sold in the market, and the acidity was the lowest in CC. The color of Job’s tears Cheonggukjang appeared
the whiter and more yellowish, but less reddish in proportion to contents of Job's tears. The contents of viscous
substances were higher in CAJT compared with those of control and CC. The contents of glutamic acid, the
major components of viscous substances were lower in CAJT than in control and CC, and the contents of fructose
higher in CAJT. The scores of sensory evaluation were the highest in Job's tears Cheonggukjang mixed with
soybean : Job's tears=4:1. The aroma pattern of CC analyzed was conspicuously dissimilar to the control and
CAJT and also discriminated by electronic nose examination. The pyrazines, volatile compounds peculiar to
Cheonggukjang, were found to be lower in CAJT by SPME-GC/MS assay. Additionally, the acetic acid, butanoic
acid, and naphthalene causing off-flavor were identified in CC, but not in Job's tears Cheonggukjang. The
strength of odor through sensory evaluation was by far the lowest in CAJT among the groups. From the findings,
it had shown that Job's tears Cheonggukjang would be produced successfully when the ratio of 4:1 (soybean
: Job's tears) is employed. Also, it was proved that appropriate ratio of Job's tears addition makes Cheonggukjang

odor-reduced and well accepted by people.
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Table 1. Proximate compositions, calorie and the content of amino nitrogen of Cheonggukjang according to ratio of soybean
to Job's tears

Sample” Calorie Moisture Crude fat Crude protein Crude ash Carbohydrate Amino nitrogen
(kcal/100 g) (g/100 g) (g/100 g) (g/100 g) (g/100 g) (g/100 g) (mg/100 g)
Control 2224+05%  56.0+0.2¢ 11.24+0.3 19.1 +1.0% 2.4+0.0% 11.3+0.4° 464.0+21.8°
CAJT 1 169.2+05° 64.3+0.4° 6.4+0.6° 11.6+05 14+0.1° 16.3+0.4" 289.5+5.6°
CAJT 2 178.0+0.2¢ 63.8+0.6" 8.0+0.0° 14.240.4° 1.7£0.0¢ 12.3+0.3" 234.6+0.1¢
CAJT 3 183.8+0.1° 61.4+0.2° 8.4+0.0° 152+0.3" 1.9£0.0° 13.1+0.1° 339.2+14.4°
CAJT 4 183.0£0.0° 62.2+0.1° 7.8+0.0° 145+0.0° 1.8£0.0° 13.740.0° 279.3+1.7¢

DControl: Ratio of soybean to Job’'s tears is 1:0, CAJT: Cheonggukjang added with Job's tears, CAJT 1, 2, 3, 4: Ratios of soybean
_to Job’s tears is 1:1, 2:1, 3:1, 4:1, respectively.
PValues are mean+SD. Values within a column with different superscript letters are significantly different at p<0.05.



262 BEY - SR - AEE -

o] %

144

8- olald - 2

Table 2. The pH, acidity, color value, the contents of viscous substances of Cheonggukjang according to ratio of soybean

to Job's tears

Samplel) pH Acidity (%) L Coior b The sclj)l;lstf;riegf (;SCOHS
Control 6.01+0.08"%  0.22+0.03" 50.98+1.32¢ 7.18+0.43" 15.92+1.64° 7.3%0.0°
CAJT 1 5.31+0.03¢ 0.19+0.01 61.84+1.15" 478+0.53" 2155+1.18 11.8+0.2°
CAJT 2 5.36+0.04™  0.19+0.00° 57.44+0.33" 6.09+£0.20™ 20.64+0.53" 10.4+0.4°
CAJT 3 5.42+0.01 0.20£0.01 56.35+0.37 7.2240.20° 20.07 +0.89" 9.6+0.7°
CAJT 4 5.44+0.01° 0.20+0.00™ 54.46+1.27° 7224154 17.24+0.35 9.1+0.7°
cC 5.98+0.02° 0.11+0.00° 62.05+1.23" 5.41+0.36" 21.59+0.42° 5.4+0.2°

YControl: Ratio of soybean to Job’s tears is 1:0. CAJT: Cheonggukjang added with Job's tears, CAJT 1, 2, 3, 4: Ratios of soybean
_to Job’s tears is 1:1, 2:1, 3:1, 4:1, respectively. CC: conventional Cheonggukjang (Job's tears is not added.).
YValues are mean+SD. Values within a column with different superscript letters are significantly different at p<0.05.

Table 3. Sensory evaluation of Cheonggukjang according to
ratio of soybean to Job's tears

Samplel ) Color Flavor Taste acc?e;te;gﬂi ty
Control ~ 32+16% 50+1.9° 42+14° 44+12°
CAJT 1  46+19™ 53+22° 41+16 41+1.8
CAJT 2 53+19" 51421 56+16" 52+1.7
CAJT 3 60+17" 57+11* 59+15 6.0+1.3"
CAJT 4 70+10° 61+15° 61+1.2° 6.7+1.3"

YSamples are the same as in Table 1.

Values are mean+SD (n=10). Sensory scores is 1~9 (1: very
bad~5: moderate ~9: very fine). Values within a column with
different superscript letters are significantly different at p<
0.05.
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Table 4. The contents of glutamic acid and fructose in vis—
cous substances of Cheonggukjang prepared by different
methods

Sample! Glutamic acid (mg%) Fructose (mg%)

Control 904.7 855.0

CAJT 4 413.0 942.9

cC 738.1 781.3
YControl: Ratio of soybean to Job's tears is 1:0. CAJT:

Cheonggukjang added with Job's tears, CAJT 4: Ratio of soy—
bean to Job's tears is 4:1. CC: conventional Cheonggukjang
(Job's tears is not added.).
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Table 5. Volatile compounds of Cheonggukjang prepared by different methods and heating temperature

ventional Cheonggukjang (Job's tears is not
added.).

(unit: peak area%)

b . Control” CAJT 4° cc?

No. RT Compounds 40°C__60°C___80°C____40°C___60°C___80°C___40°C___60°C__ 80C
1 1720 25-Dimethyl pyrazine 31.68 20.21 19.24 11.84 7.38 5.52 nd” nd nd
2 19.82 Methyl 2,4-dimethyl pentanoate nd 9.43 nd 6.14 9.97 6.37 nd nd nd
3 20.75 2,35-Trimethyl pyrazine 16.73 12.87 17.98 10.93 7.73 7.19 nd nd nd
4 2251 2-Ethyl-35-dimethyl pyrazine 16.83 10.27 10.21 5.52 3.66 nd nd nd nd
5 2294 Acetic acid nd 19.75 8.28 17.88 17.01 17.48 4986 3553 nd
6 2373 2,35,6-Tetramethyl pyrazine 6.20 4.95 10.61 5.88 451 5.22 nd nd nd
7 2539 2-Ethyl-3,5,6-trimethyl pyrazine nd nd 5.26 nd nd nd nd nd nd
8 25.89 Benzaldehyde nd nd nd nd nd 3.31 nd nd nd
9 2651 2,3-Butanediol nd nd nd 5.46 nd nd nd nd nd
10 27.74 TIsobutyric acid nd nd nd 3.27 3.49 3.96 nd 12.34 17.15
11 31.67 2-Methyl butanoic acid 14.27 2252 24.05 33.08 3596 3851 34.18 3753 6223
12 34.19 Naphthalene nd nd nd nd nd nd 15.96 14.60 20.62
13 3497 2-Tridecanone nd nd nd nd 4.59 3.44 nd nd nd
14 3860 2-Methoxyphenol nd nd 4.37 nd 2.19 2.25 nd nd nd
15 39.20 2-Undecanone nd nd nd nd 3.51 nd nd nd nd
16 51.14 Ethyl hexadecanoate 6.84 nd nd nd nd nd nd nd nd
17 63.27 Butyl isobutyl phthalate 7.45 nd nd nd nd nd nd nd nd
18 71.09 Hexadecanoic acid nd nd nd nd nd 6.75 nd nd nd

Total 100.00  100.00  100.00 100.00  100.00  100.00 100.00  100.00  100.00

URT: retention time (min).

YControl: Ratio of soybean to Job's tears is 1:0.

3)CA]TZ Cheonggukjang added with Job’'s tears, CAJT 4: Ratio of soybean to Job's tears is 4:1.
CC: conventional Cheonggukjang (Job’s tears is not added.). nd: not detected.
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Table 6. Sensory evaluation about strength of odor on
Cheonggukjang prepared by different methods

Sample” Strength of odor
Control 54+1.1"
CAJT 4 3.6+1.4°

cC 73+25°

YControl: Ratio of soybean to Job’s tears is 1:0. CAJT:
Cheonggukjang added with Job's tears, CAJT 4: Ratio of soy—
bean to Job's tears is 4:1. CC: conventional Cheonggukjang
(Job's tears is not added.).

PValues are mean+SD (n=10). Sensory scores is 1~9 (1: very
weak ~5: moderate~9: very strong). Values within a column
with different superscript letters are significantly different at
p<0.05.
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