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ABSTRACT - The purpose of this study is to evaluate quality characteristics of the Cheonggukjang produced
using rice straw-derived Bacillus cereus free starter culture (RiBS1). The Cheonggukjang was prepared in 0.1 and
1.0% inoculum concentrations of starter culture and fermented from 12 hr to 72 hr at 40 and 50°C. Amino-nitrogen
contents after 48 hr fermentation were 559.6~590.2 mg% and 393.8~494.0 mg% at 40 and 50°C, respectively. Sensory
evaluation showed that the Cheonggukjang fermented using RiBS1 starter for 48 hr at 50°C was better than the con-
trol. And we inspected on B. cereus and biogenic amine in the Cheonggukjang produced using RiBS1 starter. As a
results, B. cereus was not detected and histamine and tyramine of biogenic amine were 5.53 £ 0.13 ~ 39.96 £+ 0.62 mg/
kg. This research results showed that rice straw-derived B. cereus free starter culture (RiBS1) will be produce the

Cheonggukjang with good flavour and taste.
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Fig. 1. Type of the Cheonggukjang after fermentation for 48 hours. A, control (SRCM100027, 40°C); B, 40R (RiBS1, 40°C); C, 40RB
(RiBS1 + SRCM100027, 40°C); D, 50R (RiBS1, 50°C); E, S0RB (RiBS1 + SRCM100027, 50°C).
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Fig. 2. Moisture contents of the Cheonggukjang during fermenta-
tion periods. @, control (SRCM 100027, 40°C); A ,40R (RiBS1,
40°C); A, 40RB (RiBS1 + SRCM100027, 40°C); ., 50R (RiBSI,
50°C); [, 50RB (RiBS1 + SRCM100027, 50°C).

160 =g Control
—tr—30R
140 | ——d0RE

o5 0R

i SORE
120 ¢

100 +

80 |

60 |

Protease activity [Unit)

40 r

20

0 24 438 72
Fermentation time (hr)

Fig. 3. Protease activities of the Cheonggukjang during fermenta-
tion periods. @, control (SRCM100027, 40°C); A , 40R (RiBSI,
40°C); A, 40RB (RiBS1 + SRCM100027, 40°C); l, 50R (RiBS1,
50°C); [J, 50RB (RiBS1 + SRCM100027, 50°C).
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Fig. 4. pH changes of the Cheonggukjang during fermentation
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Fig. 5. Changes in the contents of acidity of the Cheonggukjang
during fermentation period. @, control (SRCM100027, 40°C); A,
40R (RiBS1, 40°C); A , 40RB (RiBS1 + SRCM100027, 40°C); H ,
50R (RiBS1, 50°C); L1, 50RB (RiBS1 + SRCM100027, 50°C).
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gukjang during fermentation period. @ , control (SRCM100027,
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Fig. 7. Changes in the contents of viscous substances of the
Cheonggukjang during fermentation period. ll, control (SRCM1000-
27,40°C); L1, 40R (RiBS1, 40°C); {2, 40RB (RiBS1 + SRCM100027,
40°C); B, 50R (RiBS1, 50°C); E, S0RB (RiBS1 + SRCM 100027,
50°C).
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Table 1. Sensory characteristics of the Cheonggukjang

smell taste overall taste
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(50°C, 210}}111 control) 4.75+1.88" 4.50+222" 4.63+2.09®
50B2

3.63+£2.73" 3.63+242° 338+247°

(50°C, 48 hr, control)

P value <0.05

D+ value is standard deviations

531+2418 YUY 2 8o 2= 50RB1I A @7}
5.06 £2.43% YERSITE ol tiz7<] 50B13 50B29]
715 % kel 463+2.09, 3.38+247HTE B FXTh
SOl 8 2M
TE 952 3 Az = Fo dwde wgy
A % Bacillus%s 457} £9) 0]”\: %‘ﬂ 2 ESHiiPA 2}
o _

I

dElo] =7 Ao st e 7(]‘471] w_‘:}”).
Starters g|ate] Az H=7do] fEjopu|eite] 3
& Table 29t 2Tt 50R Al@T-o4 48417k A €] 2]
ofui=2ke] S HW glutamic acid®] O] 1184.46
mg/kgS 2 7P E=gom, A Tto] A ErE FItehe
AFS Btk T3 A= 579 I Rl
S gE272 50BE 48417 HE S ul 397.68 mg/kg
2P =2 35 By F AIE7 50RA 50RB
BT HsAA Al vlaLste] B
W glutamic acid®} aspartic acid®] 3] =2 50R29] A
AF7E HsAAL 1AL, R oL ghgo] =2 iz
T 50B27F 7HE B £9E Bl AR Hol, fefopr]
Ake] gl wet 7lsee] WEhh des S
AT o] A= glutamic acid9} aspartic acide] $HEFo]
% ™ 73k glo] 73R W | alanine, glycine 2 lysine
o]l oW wato] e zivke Ba09r Y| gt

— 1 A

e fAHE ghe

L

HeopPdE 24

B Ao A18-3F RiBS1 starter?] $Iir]AES A3
A3}, B. cereusE U5t Salmonella spp., E. coli, S. aureus,
Cl. perfringenes’t B+ BHZo|AT Bg Alzxgh F=
Oz AlgE st P A ER] B cereus,
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Table 2. Changes of free amino acids during fermentation of the Cheonggukjang (unit : mg/kg)

Amino 50B(control) 50R(50°C, 0.1%) 50RB(50°C, 0.1%)
acid 12h 24h 48h 12h 24h 48h 12h 24h 48h
P-ser 25.91 - - 96.25 - - 46.28 - -
Urea 11.41 - 815.01 22.22 - 762.16 - - -
Asp 3.63 35.54 69.75 13.72 34.98 106.10 10.76 1.72 3.73
T hr 1.96 42.09 66.18 13.14 61.41 88.27 7.80 55.00 45.08

Ser 3.23 51.30 8.11 13.90 2.46 11.44 7.05 1.12 0.87
Glu 14.11 317.49 737.52 194.06 422.90 1184.46 138.38 346.49 321.23

a-AAA 4.46 73.86 59.38 17.51 18.52 41.53 10.69 20.11 28.54
Gly 1.17 19.14 59.46 4.18 17.82 94.14 3.42 11.69 37.48
Ala 20.69 140.04 169.71 40.01 94.07 163.16 18.99 83.30 73.98

Cit 49.25 138.30 100.06 12.51 44.63 59.11 16.31 33.43 44.03
Met 1.49 40.29 95.49 11.94 43.27 104.45 5.97 37.30 74.61
Ile 5.25 111.52 160.06 23.62 74.78 128.58 7.87 56.42 74.78
Leu 26.22 190.12 326.49 94.41 243.88 381.56 39.34 215.04 275.35
Tyr 7.25 101.47 297.15 32.61 119.59 273.60 23.55 92.41 157.64
Phe 39.65 251.09 45923 54.51 175.10 409.67 36.34 142.06 25439
b-Ala 81.76 31.01 66.38 24.03 43.05 46.67 21.76 64.24 54.94

b-AiBA 35.76 149.78 292.35 78.78 75.81 94.42 49.49 87.87 140.04

g-ABA 35.88 33.20 154.67 32.94 27.44 48.70 15.37 34.89 28.86
NH3 31.11 107.86 397.68 26.72 139.37 285.16 23.42 112.08 285.32
Orn 81.40 141.24 151.77 43.39 53.07 180.84 47.82 14.36 27.48
Lys - 137.53 279.86 30.27 174.95 526.37 22.32 114.06 113.78
His 7.63 52.38 84.71 20.93 91.32 297.94 14.06 60.22 127.92
Ans - 121.80 343.74 39.63 46.14 210.00 15.52 60.20 151.24
Arg - 51.86 63.91 41.80 8.46 72.13 29.61 - 15.61

TOTAL 489.24 2338.91 5258.69 983.07 2013.02 5570.46 612.12 1644.00 2336.89

Table 3. Contents in the biogenic amines of the Cheonggukjang (unit: mg/kg)

Fermentation time Sample Putrescine Cadaverine Histamine Tyramine
™ control NDV ND 18.76 £ 0.45 0.31+0.01
50RB (50°C, 0.1%) ND ND 5.53+0.13 ND
control ND ND 39.96 +0.62 ND
48h 50B (50°C, 0.1%) ND ND 1542 +£0.23 ND
UNot detect

Data are expressed as means + SD of three experiments.

Salmonella spp., E. coli, S. aureus, Cl perfringenesS] A
A4, 25 EAdEHo] /AdE WA starter® B
cereus’t A|o]E HLA] A 2o HIES Folssit).

Biogenic amine £

A=A dtg F9 biogenic amine Z WHEE 754
o] S1& serine, proline, histidine, glutamic acid, aspartic
acid, phenylalanine 59| frg]ohn]=4hs Ak AT
AF7F BaEo] P, H=+32] biogenic amineS £
3l A3}= Table 33 7t} Biogenic amineZ oA 34
o] &#% putrescine, cadaverine, histamine, tyramine®] T

ste] 241819 th Histamine2 BEE Al@oA AE =AU
o, tz7o] vls] Al e FAE Btk &

E Alg oA putrescine, cadaverine2 HEE A &3S
), 24 A7 d gt 2ol AR tyramine®| &% HEH
Ak A FEvEte ARl tiEk biogenic amine X
5871l A= AR FAINE 2 A= EUY ofF
o] thg 3 biogenic amine 73] & 7152 300 mg/ke,
histamine 3-&7]5<¢1 100 mg/kg?t $-2juet 22k o] 4=
2HEo] thek 2731871591 histamine 200 mg/kgoll = F
v X= Aolw, A okxe] AR HA7ER] 500 mg/kg
A= FA X PX= FEolUh
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