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Effect of various additives on reduction of unpleasant odor and
inhibition of Bacillus cereus growth in cheonggukjang

Su-Hyeon Jeong, Song-Yie Park', Eun-Seon Jeong’, Yong-Suk Kim, and Sung Phil Mun**

Department of Food Science and Technology, Chonbuk National University
'National Institute of Crop Science
“Jeonbuk Institute for Food-Bioindustry
*Department of Wood Science and Technology, Chonbuk National University

Abstract The effectiveness of various additives in reduction of an unpleasant odor and inhibition of Bacillus cereus
growth in Cheonggukjang (CKJ) was investigated. Sensory evaluations of unpleasant odor intensity and taste preference
for CKJ were conducted with a 5-point scale. Raw CKJ was rated to have the highest unpleasant odor intensity, followed
by CKlJ-salt, CKJ-wood vinegar salt, CKJ-red pepper seed oil, and CKJ-bamboo salt in the given order. The test panel
had a greater preference for CKJ-red pepper seed oil than for the other CKJ products. The addition of bamboo salt to CKJ
was the most effective in inhibition of B. cereus growth in comparison to the other three additives. Volatile compounds
in CKJ and CKJ-bamboo salt were identified by GC/MS analysis. 1-Ethoxy-1-methoxy-ethane was responsible for the
pleasant odor and its level significantly increased in CKJ-bamboo salt. Consequently, adding bamboo salt to CKJ not only
masked and reduced the unpleasant odor, but also inhibited B. cereus growth in CKIJ.
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Table 1. Sensory scores of Cheonggukjangs prepared with various
additives

Sample Unpleasant odor” Taste”
CKJY 4.5 2.1¢
CKlJ+salt 3.9° 2.8°
CKJ+bamboo salt 2.0 4.4
CKJ+wood vinegar salt 2.5° 4.0°
CKJ+red pepper seed oil 2.2¢ 4.6°

UCKI: Cheonggukjang, PThe attribute was evaluated from very weak
unpleasant odor (1 point) to very strong unpleasant odor (5 points),
9The attribute was evaluated from very poor (1 point) to very good (5
points), ¥Values are means of responses from 25 panelists, **Different
superscripts within a column indicate significant difference (p<0.05).
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Fig. 1. Effect of various additives in 24 h (4) and 48 h ([J)
ripened Cheonggukjang on the growth of Bacillus cereus. CKJ:
Cheonggukjang, CKJ+S: salt added Cheonggukjang, CKIJ+BS:
bamboo salt added Cheonggukjang, CKJ+WVS: wood vinegar salt
added Cheonggukjang, CKJ+RPSO: red pepper seed oil added
Cheonggukjang, CKJ+S+RPSO: salt and red pepper seed oil added
Cheonggukjang, CKJ+BS+RPSO: bamboo salt and red pepper seed
oil added Cheonggukjang. a-c: The same alphabet at each group is
not significantly different by sample (p>0.05).
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Fig. 2. Total ion current (TIC) chromatograms of ether extracts prepared from Cheonggukjang (A) and Cheonggukjang with 2%
bamboo salt (B).

Table 2. GC/MS analysis result of ether extracts prepared from Cheonggukjang and Cheonggukjang with 2% bamboo salt

Area%? and SD?

Peak No. RT" (min) Compounds Odor description
CKJY CKJ+BS”

1 3.15  Unknown 0.82+0.19 0.73+0.09 -
2 3.31  1-Ethoxy-1-methoxy-ethane 5.06+0.62 7.44+0.52  Orange-like (22)
3 3.76  Ethylene carbonate 2.03+£0.18 0.93+£0.16  Odorless
4 4.08  3-Methyl butanoic acid 20.67+2.37 19.7£0.78  Strong pungent cheesy or sweaty (23,24)
5 435  2-Methyl butanoic acid 19.01£1.74 18.35+0.79  Fruity, cheesy, sweaty (25)
6 489  Unknown 2.45+0.32 2.57+0.05 -

. . Nutty, roasty odor notes in fermented soybean
7 516  2,5-Dimethyl pyrazine 4.99+0.68 4.71£0.50 pastes, sesame oil, and cooked beef (26)
8 6.27  Oxirane-2-carboxylic acid ethyl ester 280.58+14.50  291.42+6.65 -
0 643 fif);]]glhydmxy'3’4'd1methylhexane'2’5' 6448364 71.83£2.40 ]

. . Nutty, roasty odor notes in fermented soybean
10 7.50  2,3,5-Trimethyl pyrazine 2.91+0.35 2.68+0.12 pastes, sesame oil, and cooked beef (26)
11 9.08  2-Methyl-propylester propanoic acid 37.83+£2.83 39.42+2.39 -
12 9.57  Unknown 18.91+0.78 21.5+0.45 -
13 10.02 iji\geﬂ‘yl'l'methylethyle“er propanoic 5.4 1 146£0.02  Fruity, pineapple, pear
14 10.65 Maltol 11.92+0.57 10.86+0.12  Cotton candy and caramel (27)
15 1147 2,3-Dihydro-3,5-dihydroxy-6-methyl- 2 1240.06 1.7340.06 Present.lr{ a wide variety of fo.odstuffs, such as
4H-Pyran-4-one orange juice, popcorn, and onions (28), caramel
16 15.16  Vinyl acetate 2.34+0.24 2.77+0.39  Sweetish smell in small quantities
17 18.05 Butylated hydroxytoluene 7.67+0.19 7.47+0.21 -
18 18.70  Unknown 0.21+0.03 0.17+0.00 -
19 19.07 Hexadecane (IS®) - - Gasoline-like to odorless
Total 4852143295 505.72+14.40

DRetention time, ?Area%=(each peak area/internal standard peak area)x100, values are mean+SD (#»=3) ¥Standard deviations, ?Cheonggukjang,
Ybamboo salt added Cheonggukjang, “Internal standard

acid ethyl ester (¥ = 8), 3,4-dihydroxy-3,4-dimethylhexane-2,5-
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마침표를 넣어주십시오.
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