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Soybean

L

Washing and soaking
(20T, 12hrs)

y
Cooking
(1107, 30min.)
.
Cooling
(50T)
J J
Inocculation bacteria Inocculation Bacillus
by rice straw Sp.
g y
Fermentation Fermentation
(50T, 72hrs) (50T, 60hrs)
J
Addition of
Saccharificated brown rice
(steamed, roasted)

y
Fermentation
(607C, 12hrs)
v y
Traditional Improved
Chungkookjang Chungkookjang
I I

Making process chart

Chungkookjang.
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Table 1. Operating conditions of Gas Chromatography for volatile

organic acid analysis

Instrument Agilent 6890(Agilant co., USA)

Column packing material 10% PEG 6,000, 60/80

Oven temp. 150C

Detector FID

Injector temp. 200C

Detector temp. 220TC

Carrier gas N2(20 mf/min.)
Column size 3 mnx2 m(stainless)
Injection volume 1 ub
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Table 2. Operating conditions of Amino acid analyzer for

amino acid analysis

free

Instrument

Flow rate

Wavelength

Column length

Buffer solution

Oven temp.

Injection volume

Bio chrom 20 amino acid analyzer

Buffer 20 mL/hr., ninhydrin 20 mL/hr.

440 nm, 570 nm

4.6x250 mm

pH2.80-pH3.00-pH3.15-pH3.50-pH3.55

3/T-74C-80TC-37C

20 ub
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9) A4 4 EXwxF(Glucose) $+F A

Yoda 79 wle] we Fxg 10g

Yol Ao Z28(200 rpm, 20 min)3 3 3,00
1

o
Ho
i
L
&
>
p‘L
£
B
A
ol
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Select Biochemistry Analyzer(YSI Inc., U.S.A.)E o] & 3&to] A3}
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o] BNV EAEES A8z T3 =
29 glucose®t lactic acid Aol F#43AS W A= D-Glucono-
-Lactone® Pyruvic acid® #ozA el F&= Aoz F34x9 FEof

°of BARFH A8 =8 S48 V7] old

D-Glucose + O2 Glucose Omidase > H202 + D-Glucono-6-Lactone

L-Lactic acid + O2 Tactic acid Oxdase > H202 + Pyruvic acid

Fuba AR 222 Schultz £7¢ Wl uwel 7jZE Nikerson
2242 L9t 2 A8 100 go 24F
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Table 3. Operating conditions of GC-MSD for flavor compounds

analysis

Gas Chromatography

Instrument Agilant 6890 GC(Agilant co., USA)

Carrier gas Helium

Column HP-FFAP(0.20 mmx 50 m)

Oven temp. 50C(10 min.) - 5C/min - 200C - 10C/min -

245C (30 min.)

Flow rate 1.0 m¢/min.

Mass Selective Detector

Instrument Agilant 5973 MSD (Agilant co., USA)
Ion mode EI (Electron impact ionization)
Source temp. 190C

Electron energy 70 eV
Library Wiley 275
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SOD = ( 100 - ) x 100

4) A= dAxE FAAAaHN FA

(1) AxzaF

B oAdge o]-g3  A¥®  SK-MEL-31 (Malignant melanoma),
G361(Melanoma), MDA-MB-231(breast cancer), A549(lung cancer)<
Korean Cell Line Bank(KCLB) 2B T8ttt 7 AlZo wjdE 10%
fetal bovine serum®@} 100 units/mle] penicillin/streptomycing 1% 2 7} 3k
RPMI 1640 wi R & A3t o, 37Co A 5% CO2 incubatorel] %l -84 A

W) ¥ 391

(2) MTT assay

HmAo] QA EFo fg =44 @t Charmichael ¢ Walof
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plateell 1x10" cells/ wello] Al 180 ut 338t 247ke] 4 A8 S 2
vl 3 3ke] 20 b HE7FSE T 37T, 5% COz 27|10 A 484 7F wi kel
o, RS Ase 99 FHTE HUEY $dd 2oz w Y
o}, 7)o 5 mg/mEEE Az MTTEY 200E H7bste] 447 o )
Fotdth WdE TR F 44 wddd well & DMSO 150ptE 7Fst
ELISA reader® 550 nmolA &3 =5 =43 oA

k<3
5
270 AAARRE FASAT AXFY JARIE G ge AL
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Growth inhibition effect(%) =
=100

Ao NERE A7) Askel Y=Y 80g, FF 20g, *hi 10g, o

0g, 1F7FHE 1g @ B 500mE Ei 71dsle] Alxs o4 As A8

2 stel AE/FFL A 209 S hFo s, 4 FEE A, G,
TR %, W, A%, FFY EER FEHE ru obF FTHI0H),

./_I’:
FEH), REITGGH), UmrhUg), ofF umreH) or PR A4
= :

TPAE AR

o] EAA = SPSS 100 for windows program< AH-&3+4

o, 244 3 Duncan®l HsASTHeR Fod S A8
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Table 4. The enzyme activities of protease and amylase in isolated

strains from traditional Chungkookjang

Group of Strains protease activity amylase activity
1 22.36 1.64
2 67.20 6.64
3 171.9 3.56
4(A) 370.60 7.86
5 65.0 2.34
6 74.70 1.65
7(B) 403.36 2.04
8 126.64 4.50
9(C) 419.714 5.66
10 178.46 6.48
11 221.46 3.50
12(D) 296.89 1.97
13(E) 391.07 4.09
14 231.37 5.58
15 244.20 2.85
16 254.22 2.67
17 178.13 391
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Table 5. Morphological Chacteristics of 5 kinds of Bacillus sp.

isolated from traditional Chungkookjang during 2 days

at 50T fermentation

E
Gram stain + + + + +
o Rod-shape Rod-shape
Characteristic . .
Rod-shape Rod-shape Rod-shape (Pairs or (Pairs or
S

Chains) Chains)

Formation of + + + + +
spore (center) (center) (center) (center) (center)
Colony ) Rough and
. Filamentous Mucosal Rough Rough
Consistency Smooth
(Irregular) (Irregular) (Irregular) (Irregular)
and Form (Irregular)
Colony Flat and ) )
. ) Flat Flat Raised Raised
Elevation Raised
Colony

. Filamentous Undulate Undulate Lobate Lobate
Margin
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Table 6. Comparison of chemical components among 5 kinds of

Chung-kookjangs prepared by 5 kinds of Bacillus strains

during 2 days at 50C fermentation

(unit : %)
Chemical 1) . . . . .
components Control Ca Cs Cc Co Ce
Moisture 59.77 59.20 59.69 60.27 60.79 60.73
Viscosity
4.70 4772 477 4.63 4.82 4.79
substances
Total nitrogen 2.98 3.16 3.10 3.07 2.81 2.78
Water soluble
] 0.90 1.00 1.24 1.4 0.96 0.98
nifrogen
TCA soluble
] 0.82 0.95 1.16 1.33 0.90 0.96
nifrogen
Lactic acid 0.150 0.024 0.015 0.013 0.510 0.051
Glucose 0.008 0.007 0.006 0.005 0.005 0.007
pH 6.33 7.93 7.97 7.59 h.5H2 7.08
0.D? 1.63 6.69 7.27 .21 1.89 7.87

v Chungkookjang made using rice straw, 2 Optical density

* 1 Chungkookjang prepared made by each strain A, B, C, D, E
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Table 7. Hunter's color values of Chungkookjangs prepared by 5
kinds of Bacillus strains during 2 days at 50T

fermentation

Control® Ca Cs Cc Co Ce F-Value

L value 60.13° 51.88% 5420° 5697° 55.04 4850°  48.82"

a value 540"  502™  4.24° 484™ 445° 512 2.96"

b value 16.35" 13.06° 14.18" 14.18" 1452 1573 1156

D Chungkookjang made using rice straw

In a row, means followed by a common letter are not significantly different at the 5%
level by Duncan’s multiple range test.

Each value is Mean, n=5, p < 0.05.
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Table 8. Free amino acid contents of Chungkookjangs prepared by

5 kinds of Bacillus strains during 2 days at 50T

fermentation
(unit : mg%)
Amino D
Taste ) Control Ca Cs Cc Cop Ce
acid
Thr* 25,50 10.18 50.73 58.07 64.28 30.66
Ser 2473 17.22 18.07 20.53 25.36 12.27
Gly 43.09 29.84 86.4 99.62 33.8 736
Sweet Ala 11.25 36.06 31.68 36.6 21.23 44.12
Lys" 7987 12417 104.58 1206 15949 11655
Total 184.44 21747 291.46 33542 30416  233.08
Asp 11.67 8.99 22.69 25.53 31.23 17.33
Glu 11818  171.87 139.68 159.43 8726  101.94
Savory  (Cys - 7.19 11.88 13.86 - 6.66
Total 12985 18805 174.25 198.82 11849 12593
Met” 10.13 25,04 2594 30.09 12.42 24.22
, eu® 12.97 35.02 54.88 6351 13.1 36.47
Bitter Leu® 54,51 79.95 1189 13582 4279 8718
Total 7761 14001 199.72 22942 6831  147.87
Pro - 37.15 3.82 2.48 - 57.19
Val® 26.09 42.96 67.63 7791 27.84 50.52
Try 41.98 74.48 83.82 94.85 - 74.35
Phe’ 8752 12849 133.24 15367 10806  126.40
Other His 9438  107.30 10874 12472 19051 8365
Arg 127.93 473 467 5.37 - 26
Trp* - 291 1.76 2.13 1.04 1.78
Total 3779 39802 403.68 46113 32745  396.49
GA/TA? (%) 15.35 18.22 13.07 13.02 10.66 10.76
Total Essential
, , 26059 44872 557.66 641.8 42902 47378
amino acid
Total amino
. 76980 94353 1,060.11 122479 81841  947.49
acl

2)

Y. Chungkookjang made using rice straw, 2 : (Glutamic acid/Total amino acid)x100

& . « « «
. Essential amino acid
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Table 9. Relative ratio of Free amino acid content in

Chungkookjangs cultivated 5 kinds of Bacillus strains

(unit : %)
Amino D
Taste ) Control™” Ca Cs Cc Cop Ce
acid
Thr' 3.31 1.08 475 474 7.85 3.24
Ser 321 1.83 1.69 168 310 1.30
Gly 560 316 8.08 813 413 777
Sweet
Ala 146 382 2.96 299 259 466
Lys” 1033 1316 978 985 1949  12.30
Total 93.96 2305  27.96 2739 3716 2997
Asp 1.52 095 2.12 208 382 1.83
Glu 1535 1822 13.07 1302 1066 1076
Savory Cys - 0.76 111 113 - 0.70
Total 16.87 19.93 16.30 1623 1448 1329
Met" 1.32 2.65 2.43 246 152 256
, Tleu" 168 371 5.13 519 160 385
Bitter Leu" 708 847 1112 1109 523 9.20
Total 10.08 14.83 18.68 1874 835 1561
Pro - 394 0.36 020 - 6.04
Val” 3.39 455 6.33 636 340 533
Try 545 789 784 74 - 785
Phe” 1137 1362 12.46 1255 1320 1334
Other His 1226 11.37 10.17 1018 2328 883
Arg 16.62 050 0.44 0.44 - 0.27
Trp* - 031 0.16 017 013 0.19
Total 39.09 4218 3776 3764 4001 4185

Total Essential
) ) 33.53 47.55 52.16 52.41 52.42 50.01
amino acid

Total 100 100 100 100 100 100

D Chungkookjang made using rice straw, = : Essential amino acid
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Table 10. Volatile organic

acids

content of Chungkookjangs

prepared by 5 kinds of Bacillus strains during 2 days

at b0TC fermentation

(unit : mg%)

[tems Control”  Ca Cs Ce Cp Cr

Acetic acid - - - - - _
Propionic acid  482.10  93.59 3841 8594 6825  65.84
Butyric acid 101.50  58.44  68.04 186.03 - -
Total 583.60  152.03 106.45 271.97 68.25  65.84

D Chungkookjang

made using rice straw
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Table 11. Flavor components of Chungkookjangs prepared 5 kinds

of Bacillus strains during 2 days at 50C fermentation

NO RT Flavor components straw Ca Cs Cc Co Ce
1 6.41  decane, 2,2,6-trimethyl- 3527 1014 - - - 7.20
2 736 decane, 2,2-dimethyl- 300 794 098 225 484 432
3 7.b6  heptane, 2,2,4,66-pentamethyl- 9.80 9.98 1.51 3.47 6.28 6.47
4 g9 leptane 053 084 010 - 206 040

2,2,6,6-tetramethyl-4-methylene
5 11.02 heptane, 2,2,4,6,6-pentamethyl- 4.32 5.10 0.76 1.76 3.60 3.06
6 1255 acetic acid, butyl ester 0.00 477 - - - 1.10
7 13.04 n-hexanal, caproaldehyde 3.78 4.69 0.60 0.56 1.59 0.72
8 13.67 wundecane, 2,2-dimethyl 297 183 023 048 1.01 1.69
9 15.11 decane, 2,2,8-trimethyl- 444 511 065 157 331 216

10 15.33 Dbenzene, 1,4-dimethyl-, p-xylene 3.56 2.01 0.28 0.40 0.54 1.40
11 1546 decane, 2,2,5-trimethyl- 175 235 024 053 135 083
12 1561 Dbenzene, 1,4-dimethyl-, p-xylene 1.89 4.23 0.34 0.60 1.13 2.10
13 1590 heptane, 2,2,4,6,6-pentamethyl- 7.45 5.23 0.55 1.34 277 2.09
14 1696 octane, 2,2,6-trimethyl- 655 475 102 023 433 406
15 17.33 2-heptanone 663 514 063 076 081 1.85

I trimethyl-
16 17.85 o0 T 075 513 050 - - 103
2,4,5-trimethyloxazol

2,2,4-trimethyl-3-pentanol,

17 19.02 3-pentanol 1242 205 012  0.23 - 2.29
18 19.12 furan, 2-penthyl, 2-amylfuran 6.50 8.97 0.75 1.68 2.58 1.73
19 20.10 3-octaone, octan-3-one 1677 7045  4.03 1.47 976  20.69
20 21.36 1-propene, 2-methyl-, tetramer, 3022 3143 415 1055 2154 1472
21 2254 pyrazine, 2,5-dimethyl- 2332 2473 8615 5864 887 100.19
22 2326 1-hexanol 1642 10028 11.60 21.64 3571 36.65
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(continued)

NO RT Components straw (Cp Cs Cc Co Ce
23 2441 3-octanol, di-3-octanol 192 3731 034 0.90 - 2.06
24 2510 pyrazine, trimethyl- 1325 4504 63.00 4666 1425 89.81
95 gpgy  Ccclic acid cthvlic acd vinegar ) os g6y 200 - 098 1169
acid
26 2668 2,3-dimethyl-5-ethylpyazine 648 251 049 097 051 1.42
27 2711 2,356 tetramethyl pyrazine 50.80 5.09 3172 2483 1489 364
28 2814 2,3,5-trimethyl-6-ethylpyrazine 516 6729 155 5.54 0.54 577
29 2866 benzaldehyde 947 403 006 311 09 058
30 31.10 benzoic acid, methyl ester 1.38 9.80 - - - 0.29
31 3149 7-hexadecene 086 361 009 026 049 048
32 31.67 benzeneacetaldehyde, hyacinthin 1.56 3.43 0.08 2.05 0.68 118
33 31.83 butanoic acid, 3-methyl- 2.21 1.96 0.09 0.72 0.66 1.07
34 3250 cyclopentane, undecylcyclopen 1.06 0.76 - 0.15 - 0.50
35 3339 ;;Zi?jfg;;;ame 425 628 049 036 - 040
36 34.26 benzeneacetic acid, mthyl ester 0.77 3.12 0.10 0.16 - 0.59
37 3454 octadecane, n—octadecane 2.07 0.50 0.16 0.49 0.82 1.03
38 3630 2-tetradecanone 2.01 483  2.00 1.10 1.04 1.77
39 36.78 benzenemethanol, benzyl alcohol 3.44 1.36 0.15 0.33 0.22 5.01
40 38.77 eicosane, n-eicosane 1.23 1.07 0.11 0.28 0.58 0.71
41 42.06 pentadecanoic acid, 14-methyl- 2.19 2.00 0.21 0.68 1.17 0.89
42 5055  Pemedecancic acd pentadecylic o6 us 045 181 533 424

acid
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Table 12. The sensory evaluations of Chungkookjangs prepared by
cultivated 5 kinds of Bacillus strains during 2 days at

50T fermentation

Control Ca Cs Cc Co Ce F-value

Viscosity  7.82™ 7.20° 841" 547 5719 894% 25.96"

Color 512 520 671" 4765 676" 853" 8.34°

Flavor 5.82¢4 5350 653 5659 718" 8067 25.40"

Overall 6.47™ 594 682" 494 647 888" 21.86"

In a row, means followed by a common letter are not significantly different at the 5%
level by Duncan’s multiple range test.
Each value is Mean, n=20, p < 0.05.
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Control

CC

@ : Viscosity, H : Color, A : Flavor, x : Overall

Fig. 3. The sensory characteristics of ChungKookjang cultivated 5

kinds of Bacillus strains
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Table 13. Total points calculated by each experimental value

Items Ca Ce Cc Cp Ce
Protease activity 2 4 5 1 3
Amylase activity 5 2 4 1 3
Viscous substances 2 3 1 4 5

lubl
Watf:r soluble 5 4 5 | 3
nitrogen
Free amino acid 2 4 5 1 3
Volatile organic 2 3 1 4 5
acid
Sensory 2 4 1 3 5
Total 17 24 22 15 27

The hightest level for each experimental value : 5

The lowest level for each experimental value :1
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Table 14. The changes of chemical components of Chungkookjang

fermented at different temperature during 48 hours

(unit : %)

Items 40C 45T 50T 55T
Moisture 62.64 61.07 60.13 61.42
Viscous substances 471 4.79 4.79 4.73
Total nitrogen 2.95 3.20 3.18 3.08
Water soluble nitrogen 0.70 1.05 1.14 0.40
TCA soluble nitrogen 0.60 0.88 1.09 0.18
Lactic acid 0.067 0.091 0.054 0.028
Glucose 0.007 0.009 0.007 0.298
pH 6.87 713 7.26 6.00
0.D. 0.07 793 7.95 2.70
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Table 15. Hunter color values of Chungkookjang fermented with

different temperature during 48 hours

40°C 45C 50°C 55°C F-Value
L value 57.64% 56.84" 56.20" 61.70% 3.66"
a value 478 5.23° 4.23° 472" 10.24
b value 15.27° 1453 14.90° 15.85" 1.46

In a row, means followed by a common letter are not significantly different at the 5%
level by Duncan’s multiple range test.
Each value is Mean. n=5, "p < 0.05
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Table 16. Free amino acid contents of Chungkookjang fermented
with different temperature during 48 hours

(unit : mg%)

Fermented temp.(TC)

Taste Amino acid
40 45 50 55

Thr’ 11.79 18.24 35.79 568
Ser 1.91 18.76 29.43 1.86
Gly 33.86 62.83 76.72 6.57
Sweet Ala 1177 21.40 46.83 2.56
Lys" 83.77 128.24 123.31 19.83
Total 143.1 249.47 312.13 365
Asp 6.90 9.42 16.85 1.39
Glu 45.24 74.12 83.21 11.81
Savory Cys 456 497 879 245
Total 56.70 8851 113.85 15.65
Met" 12.74 20.88 08.24 1.81
' Tleu" 12.84 30.43 39.64 10.00
Bitter Leu” 52.34 91.97 109.13 4.96
Total 77.92 143.28 177.01 16.77

Pro 40.19 48.01 64.39 -
Val* 24.31 45.44 56.23 350
Try 44.63 70.55 93.50 15.22
Phe" 83.31 122.30 154.68 2581
Other His 77.42 100.47 106.04 13.46
Arg 1.62 4.45 3.76 16.11
Trp" 0.33 2.34 3.24 0.79
Total 276.81 393.56 481.84 74.89
GA/TA™ (%) 8.16 8.47 8.13 8.21
Total Essential 986.43 459.84 550.26 72.38

amino acid
Total Amino acid 554.53 874.82 1084.83 14381
* ¢ Essential amino acid, ™ : (Glutamic acid/Total amino acid)x100
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Table 17. Relative ratio of Free amino acid content in
Chungkookjang fermented with different temperature

during 48 hours

(unit : %)
Fermented temp.(C)
Taste Amino acid
40 45 50 55
Thr* 2.13 2.09 3.30 395
Ser 0.34 2.14 2.71 1.29
Sweet Gly 6.11 7.18 7.07 457
Ala 2.12 2.45 4.32 1.78
Lys’ 15.11 14.66 11.37 13.79
Total 25.81 28,52 2877 25.38
Asp 1.24 1.08 1.55 0.97
Savory Glu 8.16 8.47 8.13 821
Cys 0.82 057 0.81 1.70
Total 10.22 10.12 10.49 10.88
Met" 2.30 2.39 2.60 1.26
Bitter Tleu' 2.32 3.48 3.65 6.95
Leu' 9.44 1051 10.06 3.45
Total 14.06 16.38 16.31 11.66
Pro 7.25 5.49 5.94 0.00
Val” 438 5.19 5.18 2.43
Try 8.05 8.06 8.62 10.58
Phe’ 15.93 13.98 14.26 17.95
Other His 13.96 11.48 9.77 9.36
Arg 0.29 051 0.35 11.20
Trp" 0.06 0.27 0.30 055
Total 49.92 44.98 44.42 52.07
Total Essential 51.67 5257 50.72 50.33
amino acid
Total 100 100 100 100

* : Essential amino acid
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Table 18. Volatile organic acids contents of Chungkookjang
fermented with different temperature during 48 hours

(unit : mg%)

Volatile organic acids 40C 45C 50T 55T
Acetic acid - - - 321.23
Propionic acid 605.31 363.55 36.52 138.69
Butyric acid - - 85.52 85.72
Total 605.31 363.55 122.04 545.64
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Table 19. The sensory evaluations of Chungkookjang fermented

with different temperature during 48 hours

Sensory 40C 45C 50T 57T F-value
Viscous 567" 8.33" 8.17* 3.33° 76.07
Color 5.33" 467° 7.50* 7.00° 21.28
Flavor 767 767 8.00* 267" 98.33
Overall 567 6.33" 7.50* 3.85° 31.36

In a row, means followed by a common letter are not significantly different at
the 5% level by Duncan’s multiple range test.

Each value is Mean. n=5, p < 0.05
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€ : Viscous, l : Color, A : Flavor, x : Overall

Fig. 5. The sensory evaluations of Chungkookjang fermented with

different temperature during 48 hours
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Table 20. The Total points calculated by each value obtained from

experimental determination

Fermented Temp.(T)

Items
40 45 50 55
Viscous substance 2 4 4 1
Wat-er soluble 5 5 4 1
nitrogen
Free amino acid 2 3 4 1
Volatile organic 2 3 4 1
acid
Sensory 2 3 4 1
Total 10 16 20 5]

The hightest level for each experimental value : 4

The lowest level for each experimental value :1
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Table 21. The amounts of chemical components of Chungkookjang

by different fermented period at 50T

(unit : %)
Fermented time(hrs)
Items
24 36 48 60 72 96
Moisture h4.24 55.10 54.26 54.84 H4.82 53.83
Viscous
4.48 4.63 477 4.87 4.85 481
substances
Total nitrogen 3.10 3.12 3.27 3.47 3.48 3.42
Water soluble
. 0.61 0.82 0.84 1.02 1.04 1.05
nitrogen
TCA soluble
] 0.46 0.52 0.67 0.84 0.88 091
nitrogen
Lactic acid 0.008 0.008 0.008 0.011 0.009 0.01
Glucose 0.018 0.005 0.004 0.003 0.002 0.001
pH 7.45 7.95 8.30 8.33 8.40 8.63
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Fig. 6. The Changes of Water soluble nitrogen and TCA soluble

nitrogen contents of Chungkookjang by different fermented
period at 50TC.
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Table 22. The changes of color values of Chungkookjang by

different fermented period at 50T

Fermented time(hrs)
Color

F-Value
values

24 36 48 60 12 96

L value 5178 51.77° 5220° 4976° 4988  49.3¢° 73.43"

a value 587 58¢ 58" 578 558 546™ 4.43"

b value  1499* 1491" 1478" 1396 1364 13.20° 8.83"

In a row, means followed by a common letter are not significantly different at the 5%
level by Duncan’s multiple range test.
Each value is Mean. n=5, p < 0.05.
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Fig. 7. The changes of L-values Chungkookjang during different

fermented period at 50TC.
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Fig. 8. The changes of a-values and b-values of Chungkookjang

during different fermented period at 50C.
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Table 23. The changes of volatile organic acids contents of
Chungkookjang by different fermented period at 50T

(unit : mg%)

Fermented time(hrs)

Items

24 36 48 60 72 96

Acetic acid 149291  1139.07 797.34 004.00  147.13  135.03

Propionic acid 1175.80 625.32 412.65 24436 12062  57.59

Buytric acid - - - - - -

Total 2668.71 176439 1209.99 79841 267.75 192.62
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Table 24. The sensory evaluations of Chungkookjang by different

fermented period at 50T

Fermented time(hrs)

Items F-Value
24 36 48 60 72 96
Viscosity ~ 510° 570  720° 880° 780" 770" 34.66
Color 740" 740" 790"  8.06  570°  470° 65.85
Flavor 650"  540° 780 850"  540°  4.70° 32.45
Overall 610" 650" 790 840 590"  500° 30.04

In a row, means followed by a common letter are not significantly different at the 5%

level by Duncan’s multiple range test.
Each value is Mean. n=20, p < 0.05
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@ : Viscous, B : Color, A : Flavor, x : Overall

Fig. 9. The sensory evaluations of Chungkookjang by different
fermented period at 50T

_80_



Table 25. The

changes

of Free

amino

acid

contents

of

Chungkookjang by different fermentation period at 50T

(unit : mg%)

Amino Fermented time(hrs)
Taste )
acid 24 36 48 60 72 96
Thr 1410 15.73 19.82 26.87 2738 35.79
Ser 8.16 6.30 11.35 1525 15.84 19.43
Gly 48.10 3777 62.85 7862 83.39 7672
Sweet Al 23.83 922,64 39.44 42.92 46.36 46.88
Lys 4792 59.81 75.79 96.49 93.03 93.31
Total 14216 14225 20925 25945 266 27213
Asp 742 8.90 13.16 1464 14.41 1685
Glu 50.05 52.31 79.23 85.06 87.17 88.21
Savory Cys 2.21 3.42 1.78 4.99 4.29 8.79
Total 50.68 64.63 9417 10469 10587 11385
Met 950 12.43 12.56 19.60 18.45 98.24
_ Iso 19.07 1871 30.54 34.24 37.03 39.64
Bitter 14, 4198 44.74 52.04 7756 80.14 79.13
Total 69.85 75.83 95.14 1314 13562 14701
Prol 17.37 29.35 22.05 4126 4372 44.39
Val 2AT7 95.93 38.00 45779 48.09 56.23
Try 929.24 38.16 32.64 60.23 56.76 56.50
Phe 4587 42.92 67.48 8063 89.06 84168
Other 14 4365 64.86 80.97 96.40 84.75 96.04
Arg 1035 6.98 13.46 1135 20.09 1376
Try 0.87 0.91 1.37 161 1.69 324
Total 17212 20911 925597 33727 34416 35484
GA/TA?(%) 569 5.37 6.11 5.15 5.16 5.02
Total essential
23838  221.18 2976 33279 30487 4206
amino acid
Total Amino acid 44380  491.86 65453 83278 85165 83781

* 1 Essential amino acid, ™ : (Glutamic acid/Total amino acid)x100

_81_



Table 26. The total points calculated by each value obtained from

experimental determination

Fermented time(hrs)

Items
24 36 48 60 72 96
Viscous substances 1 2 3 6 5] 4
lubl
Wat-er soluble 1 5 5 4 5 5
nitrogen
Free amino acid 1 2 3 4 5] 6
latil i
Vo at-l e organic 1 5 3 4 5 6
acid
Sensory 3 4 5 6 2 1
Total 7 12 17 24 22 23

The hightest level for each experimental value : 6

The lowest level for each experimental value :1
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Table 27. The changes of chemical components of Chung-

kookjang added steamed and

roasted brown rice

saccharified with malt juice fermented during 60 hours

at 50T

(unit : %)

saccharified

brown rice

Control

steamed

brown rice

Roasted

brown rice

adding amounts 0% 10%5 30% 50% 10%5 309 50%
Moisture 5&.10 62.50 64.37 64.11 61.84 60.69 60.34
Total

nitrogen 3.92 2.57 2.20 1.89 2.61 2.22 1.99
Water soluble
. 1.15 1.05 0.80 0.51 1.10 0.88 0.47
nifrogen
TCA soluble
. 0.98 0.75 0.56 0.28 0.7 0.63 0.21
nitrogen
Lactic acid 0.022 0.359 0.089 0.151 0.084 0.028  0.039
Glucose - 0.003 - - 0.001 0125  0.329
pH 7.22 6.74 6.45 6.36 6.79 6.19 h.54
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Table 28. Hunter color values of Chungkookjang added steamed

and roasted brown rice saccharified with malt juice

fermented during 60 hours at 50T

saccharified

Control Boiled Roasted
brown rice

F-value

adding

0% 10% 30% 50% @ 10% 30% 50%
amounts
L value 52.25° | 55477 55500 5641 | 5723° 6043 6215 | 43.29"
a value 562 | 554™ 513  548® | 500° 3.80° 32.27"
b value 1472 | 1471 1598 15.15® | 1502 1397 14.72* | 3.70°

In a row, means followed by a common letter are not significantly different at the 5%

level by Duncan’s multiple range test.

Each value is Mean. n=5, "p < 0.05
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Table 29. The

changes of

Free

amino

acid

contents of

Chungkookjang added steamed and roasted brown rice

saccharified with malt

hours at 50T

juice fermented during 60

(unit : mg%)

Amino Steamed Roasted
Taste ) Control
acid 10% 30% 50% 10%  30%  50%
Thr' 40.23 25.66 21.81 920 2144 2089 8.05
Ser 17.49 1175 12.06 386 1438 1340 4.28
Gly 103.11 76.42 4765 2543 5885 5824 1727
Sweet Ala 51.19 40.98 2873 1568 4136 3064 1023
Lys" 102.71 78.32 53.74 3062 7930 7097 2218
Total 31473 23313 16399 8479 21533 19414 6201
Asp 29.91 23.09 25.38 954 2154  19.39 8.45
Glu 107.29 81.70 81.87 3342 7315 6925 2699
Savory
Cys 4.74 373 173 0.62 3.70 415 0.92
Total 141.94 10852 10898 4358 9839 9279 3636
Met" 20.37 16.26 11.83 656 1520  11.63 4.21
, Tleu” 40.89 28.94 2340 1027 2517  21.37 792
Bitter Leu" 88.48 64.60 5075 2245 5521 4699  16.82
Total 149.74 1098 8598 3928 9558 7999 2895
Pro 37.23 24.43 17.95 318 2388 2379 9.01
Val' 53.10 39.18 3057 1444 3398 2816 1051
Try 62.67 49.80 2032 1860 4886 3864 119
Phe” 98.32 81.40 5579 3527 8168 6473 1803
Other His 9357 7482 5122 3129 7525 5798 1832
Arg 22.18 11.84 12.47 5.23 638  17.60 5.99
Trp* 1.86 1.50 133 0.94 1.62 1.45 0.47
Total 36893  282.97 19865 10895 27165 23165 7428
GA/TA™(%) 11.00 11.12 1468 1208 1074 1157 1339
Total essential
44596 33586 24922 12975 3136 26619  88.19
amino acid
Total Amino acid 97533  734.42 55760 27661 68095 59857  201.61

" 1 Essential amino acid, ™ : (Glutamic acid/Total amino acid)x100
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Table 30. Relative

ratios

of Free

amino

acid

content

in

Chungkookjang added brown rice saccharified with

malt juice fermented during 60 hours at 50T

(unit : %)
Amino Steamed Roasted
Taste Control
acid 10%  30%  50% 10% 30% 50%
Thr* 412 3.49 391 333 315 349 399
Ser 1.79 1.60 2.16 140 211 224 212
Gly 1057 1041 855 919 864 973 857
Sweet Ala 5.25 558 5.15 567 607 512 507
Lys' 1053 10.66 9.64 1107 1165 1186  11.00
Total 32.26 3174 2941 3066 3162 3244 3075
Asp 3.07 3.14 455 345 316 324 419
Glu 11.00 1112 1468 1208 1074 1157 13.39
Savory Cys 0.49 051 0.31 022 054 069 046
Total 1456 1477 1954 1575 1444 155 1804
Met” 2.09 2.21 2.12 237 223 194 209
Teu” 419 3.94 4.20 371 370 357 393
Bitter Leu” 9.07 8.80 9.10 812 811 78 834
Total 15.35 1495 1542 142 1404 1336 1436
Pro 3.82 3.33 3.22 115 351 397 447
Val' 5.44 5.33 5.48 522 499 470 521
Try 0.19 0.20 0.24 034 024 024 023
Phe” 10.08 11.08 1001 1275 1200 1081 894
Other His 9.59 10.19 919 1131 1105 957  9.09
Arg 2.27 1.61 2.24 189 094 294 297
Trp' 6.43 6.78 5.26 672 718 646 593
Total 37.82 3852 3564 39338 3991 3869 3684
Total Essential
, , 51.95 5229 4972 5329 5301 5068  49.43
amino acid
* ¢ Essential amino acid
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Table 31. Flavor components of Chungkookjang added 30% of
steamed and roasted brown rice saccharified with malt

juice fermented during 60 hours at 50T

Soybean Roasted Steamed
No. RT Components

100% 30% 30%

6.41 decane, 2,2,6—trimethyl- 7.20 472 3.27

7.36 decane, 2,2-dimethyl- 4.32 4.45 8.83

7.56 heptane, 2,2,4,6,6-pentamethyl- 6.47 591 10.95

hi n

1 8.59 2,621,);?6—i’etramethyl—él—methylene 040 038 074
5 11.02 heptane, 2,2,4,6,6-pentamethyl- 3.06 3.40 6.00
6 1255 acetic acid, butyl ester 1.10 0.54 2.29
7 13.04 n-hexanal, caproaldehyde 0.72 0.52 0.67
8 13.67 undecane, 2,2-dimethyl 1.69 0.92 272
9 1511 decane, 2,2,8-trimethyl- 2.16 2.58 5.29
10 15.33 benzene, 1,4-dimethyl-, p—xylene 1.40 1.03 218
11 15.46 decane, 2,2,5-trimethyl- 0.83 0.87 1.50
12 1561 benzene, 1,4-dimethyl-, p-xylene 2.10 1.89 3.99
13 1590 heptane, 2,2,4,6,6-pentamethyl- 2.09 2.57 459
14 16.96 octane, 2,2,6-trimethyl- 4.06 4.74 7.04
15 17.33 2-heptanone 1.85 1.09 241
16 17.85 oxazol trimethyl-, 2,4,5-trimethyloxazol 1.03 - 36.24
17 19.02 2,2, 4-trimethyl-3-pentanol, 3-pentanol 2.29 1.75 1.32
18 19.12 furan, 2-penthyl, 2-amylfuran 1.73 0.78 3.50
19 20.10 3-octaone, octan-3-one 20.69 9.16 51.84
20 21.36 1-propene, 2—-methyl-, tetramer, 14.72 20.51 37.09
21 2254 pyrazine, 2,5-dimethyl- 10.19 7.03 32.09
22 23.26 1-hexanol 36.65 15.46 60.55
23 2441 3-octanol, di-3-octanol 2.06 2.14 4.17
24 2510 pyrazine, trimethyl- 29.81 45.22 256.68
256 2627 acetic acid, ethylic acid, vinegar acid 11.69 13.08 27.50
26 26.68 2,3-dimethyl-5-ethylpyazine 1.42 2.87 7.66
27 2711 2,3,5,6 tetramethyl pyrazine 256.64 117.62 95.55
28 28.14 2,3,5-trimethyl-6-ethylpyrazine 5.77 3.90 43.46
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(continued)

No. RT Components Soybean Roasted Steamed
100% 30% 30%
29 28.66 benzaldehyde 2.58 2.81 1.71
30 31.10 benzoic acid, methyl ester 0.29 0.36 0.65
31 3149 7-hexadecene 0.48 0.72 3.17
32 3167 benzeneacetaldehyde, hyacinthin 1.18 1.13 5.54
33 3183 butanoic acid, 3-methyl- 1.07 1.67 5.00
34 3250 cyclopentane, undecyleyclopen 0.50 0.38 0.42
35 33.39 1-heptadecene, hyxahydroaplotaxene 0.40 0.23 -
36 34.26 benzeneacetic acid, mthyl ester 0.59 0.59 4.35
37 3454 octadecane, n—octadecane 1.03 1.13 1.24
38 36.30 2-tetradecanone 177 0.80 0.99
39 36.78 benzenemethanol, benzyl alcohol 5.01 1.27 6.82
40 38.77 eicosane, n-eicosane 0.71 1.02 1.41
41 42.06 pentadecanoic acid, 14-methyl- 0.89 3.81 2.54
42 50.55 pentadecanoic acid, pentadecylic acid 4.24 0.99 53.69
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Table 32. Volatile organic acid contents of Chungkookjang added

steamed and roasted brown rice saccharified with malt

juice fermented during 60 hours at 50T

(unit : mg%)

Saccharified
Control Steamed Roasted

brown rice

Adding
0% 10% 309% 50% 10%5 30% 50%

amounts

Acetic acid 88.98 170.08 - - - - -
Propionic acid | 206.79 200.55 198.44 151.04 | 131.38 126.84 100.84
Butyric acid 79.34 - - - - - -

Total 375.11 370.63 198.44 151.04 | 131.38 126.84 100.84
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Table 33. The sensory evaluations of Chungkookjang added
stecamed and roasted brown rice saccharified with
malt juice fermented during 60 hours at 50T

Saccharified
Control Steamed Roasted

brown rice

F-value
Adding
0% 10% 30% 50% | 10% 30% 50%
amounts

Color 7.507 9.00° 925 725 | 775" 750" 750° 11.41

Flavor 5.00° 663" 813" 488" | 613™ 5637 4.8 17.80

Savory 7.09% 7130 7H0° 575 | 638" 663" 563 453

Bitter 3.1%° 650" 750 663" | 613° 6880 625 16.84

Sour 5.25° 625" 688 575 | 513 563° 544° 6.49

Sweet 4.63° 7.38° 800 4637 | 650° 650° 4507 69.80

Overall 5.06° 6567  794° 496" | 663" 5505 4.8% 24.02

In a row, means followed by a common letter are not significantly different at the 5%

level by Duncan’s multiple range test.

Each value is Mean. n=5, p < 0.05
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Table 34. Comparison of chemical components of Chungkookjang

by made with saccharified brown rice during various

fermented time

(unit : %)
Addition time(hrs)
Items
24 36 48 60
Moisture 62.77 65.05 60.14 63.54
Total nitrogen 2.19 2.17 2.23 2.53
Water soluble
. 0.63 0.71 0.78 0.96
nifrogen
TCA soluble
. 0.53 0.66 0.68 0.70
nitrogen
Lactic acid 0.166 0.150 0.087 0.060
Propionic acid
894.29 628.66 483.40 351.16
(mg%)
Glucose 0.070 0.056 0.085 0.098
pH 6.70 7.26 7.45 7.64
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Table 35. Hunter color value of Chungkookjang by the addition

time of saccharificated brown rice

Addition time(hrs)

Items F-Value
24 36 48 60

L value 62.98° 60.72° 58.66° 60.15" 15.69"

a value 4.41° 4.53° 4.80° 4.43° 1.46

b value 1527 16.05° 16.34° 15.76° 1.37

In a row, means followed by a common letter are not significantly different at
the 5% level by Duncan’s multiple range test.

Each value is Mean. n=5, p < 0.05
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Table 36. Free amino acid content of Chungkookjang by the
addition time of saccharificated brown rice

(unit : mg%)

Amino Addition time(hrs)
Taste
acid 24 36 48 60
Thr" 14.98 21.32 26.77 0757
Ser 1525 14.75 17.39 1862
Gly 31.07 53.54 51.52 65.52
Sweet Ala 16.05 29.02 31.83 33.40
Lys’ 32.39 55.32 67.36 81.39
Total 109.74 137.88 150.71 180.31
Asp 22.10 20.15 21.94 20,31
Glu 70.86 72.09 7351 7852
Savory Cys 6.64 6.42 754 9.14
Total 99.6 98.66 102.99 110.47
Met" 762 11.46 14.13 15.84
' Tleu" 13.76 29,65 95.60 24.62
Bitter Leu’ 39.55 46.45 59.99 55.48
Total 60.93 80.56 99.72 95.94
Pro 8.55 17.44 11.81 24.18
Val’ 1825 26.89 33.06 35.28
Try 26.92 35.60 40.15 45.14
Phe” 46.88 54.08 76.08 75.87
Other His 39.49 55.87 67.14 73.90
Arg 8.93 10.63 7.70 5.82
Trp' 1.10 1.81 2.07 2.09
Total 150.12 202.32 233.01 262.28
GA/TA™(%) 16.86 12.98 1157 11.70
Total Essential 17453 939.98 305.06 318.14
amino acid
Total Amino acid 420.39 555.49 635.59 695.19
* 1 Essential amino acid, * : (Glutamic acid/Total amino acid)x100
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Table 37. Relative

ratio

of Free

amino

acid

content

in

Chungkookjang by the addition time of saccharificated

brown rice

(unit : %)
Amino Addition time(hrs)
Taste
acid 24 36 48 60
Thr' 3.56 3.34 421 411
Ser 3.63 2.66 274 277
Gly 7.39 9.64 8.11 9.76
Sweet Ala 3.8 5.2 5.01 498
Lys' 7.70 9.96 10.60 1213
Total 2.1 31.32 30.67 33.75
Asp 5.26 363 345 340
Glu 16.86 12.98 1157 11.70
Savory Cys 1.58 1.16 1.19 1.36
Total 937 17.77 1621 16.46
Met' 181 2.06 2.22 2.36
, Tleu’ 3.27 4.08 4.03 3.54
Bitter Leu' 9.41 8.36 9.44 8.27
Total 14.49 145 15.69 14.17
Pro 2.03 314 1.86 360
Val' 4.34 484 5.20 5.26
Try 6.40 6.41 6.32 6.73
Phe’ 1115 9.74 1197 11.30
Other His 9.39 10.06 1056 11.01
Arg 2.12 191 121 0.87
Trp' 0.26 0.33 0.33 0.31
Total 35.69 36.43 37.45 39.08
Total Essential 415 43.21 48.0 47.98
amino acid
Total 100 100 100 100

. Essential amino acid
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Table 38. The sensory characteristics of Chungkookjang by the

addition time of saccharification brown rice

Addition time(hrs)
Items F-Value
24 36 48 60
Viscosity 2.421 4.17° 6.33" 858 370.87"
Color 6.25 758 767 7.83° 13.39"
Flavor 4.92¢ 6.00° 7.17° 8.08 57.34"
Overall 4.424 5.83¢ 7.95° 8.33° 161.20"

In a row, means followed by a common letter are not significantly different at the 5%
level by Duncan’s multiple range test.
Each value is Mean. n=20, p < 0.05
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€ : Viscosity, ll : Color, A : Flavor, x : Overall

Fig. 10. The sensory characteristics of Chungkookjang by the

addition time of saccharificated brown rice
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Table 39. Electron donating ability of Chungkookjang

(unit : %)
Concentration
50ppm 100ppm 200ppm
A 30.74 44.37 66.70
B 35.25 48.54 74.76

A : Control Chungkookjang, B : Chungkookjang by addition saccharified brown rice
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Fig. 11. Electron donating ability of Chungkookjang.
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Table 40. SOD-like ability of Chungkookjang

(unit : %)
Concentration
200 ppm 300 ppm 400 ppm
A 3.40 13.40 33.37
B 4.40 16.50 39.46

A 1 Control Chungkookjang, B : Chungkookjang by addition
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Fig. 12. SOD-like ability of Chungkookjang.
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Table

41. Growth inhibitory effect of Chungkookjang
MDA-MB-231.
(unit : %)
Concentraion
500ppm 1000ppm 2000ppm
A 11.86 15.55 18.07
B 15.68 17.20 21.81

A : Control Chungkookjang, B : Chungkookjang by addition saccharified brown rice
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M : Control Chungkookjang, ['1 : Chungkookjang by addition saccharified brown rice

Fig. 13. Growth inhibitory effect of Chungkookjang on
MDA -MB-231.
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Table 42. Growth inhibitory effect of Chungkookjang on SK-MEL 31

(unit : %)
Concentration
500ppm 1000ppm 2000ppm
A 9.66 12.21 17.08
B 18.10 24.23 29.09

A : Control Chungkookjang, B : Chungkookjang by addition saccharified brown rice
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Fig. 14. Growth inhibitory effect of Chungkookjang on SK-MEL 31
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Table 43. Growth inhibitory effect of Chungkookjang on G361.

(unit : %)
Concentration
500ppm 1000ppm 2000ppm
A 4.74 8.27 12.66
B 6.69 17.96 20.63

A : Control Chungkookjang, B : Chungkookjang by addition saccharified brown rice
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M : Control Chungkookjang, |1 : Chungkookjang by addition saccharified brown rice

Fig. 15. Growth inhibitory effect of Chungkookjang on G361.
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Table 44. Growth inhibitory effect of Chungkookjang on A549.

(unit : %)
Concentration
500ppm 1000ppm 2000ppm
A 7.49 13.78 19.70
B 13.98 20.24 22.44

A : Control Chungkookjang, B : Chungkookjang by addition saccharified brown rice
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M : Control Chungkookjang, [l : Chungkookjang by addition saccharified brown rice

Fig. 16. Growth inhibitory effect of Chungkookjang on A549.
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Fig. 17. Samjang by using Chungkookjang with saccharificated

brown rice.
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Table 45. The sensory characteristics of Samjang by using

Chungkookjang with saccharificated brown rice

Control Added
Chungkookjang
Color 3.32+0.60 3.17+0.74
Flavor 7.71+0.77 8.03+0.95
Savory 7.66+0.54 7.97+0.79
Salty 7.69+0.62 7.94+0.47
Sweet 7.55+0.59 3.17+0.55
Overall 7.63+0.56 3.04+0.51

In a row, means followed by a common letter are not significantly different at the 5%
level by Duncan’s multiple range test.
Each value is MeanzMD. n=20
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Fig. 18. Roasted kochuyjang by wusing Chungkookjang with

saccharificated brown rice.
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Table 46. The sensory

using Chungkookjang with saccharificated brown rice

characteristics of roasted kochujang by

Added
Control
Chungkookjang
Color 7.92+0.71 8.13+0.77
Flavor 7.58+0.75 7.69+0.85
Savory 7.48+0.79 7.88+0.88
Salty 7.88+0.70 7.93+0.66
Sweet 7.44+0.55 7.91+0.70
Hot 7.64+0.58 8.12+0.81
Overall 7.55+0.69 7.89+0.69

In a row, means followed by a common letter are not significantly different at the 5%

level by Duncan’s multiple range test.

Each value is MeantMD. n=20
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Fig. 19. Meat Sauce by using Chungkookjang with saccharificated

brown rice.
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Table 47. The sensory characteristics of Meat Sauce by using

Chungkookjang with saccharificated brown rice

Added
Control
Chungkookjang
Color 7.69+0.76 7.94+0.77
Flavor 7.76+£0.52 7.91+0.53
Savory 7.63+0.67 7.64+0.72
Salty 7.51+0.44 7.46+0.79
Sour 7.52+0.70 7.55+0.76
Sweet 7.38+0.56 7.71+0.71
Overall 7.42+0.72 7.69+0.70

In a row, means followed by a common letter are not significantly different at the 5%
level by Duncan’s multiple range test.
Each value is MeanzMD. n=20
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SODFAFEAd o] 200, 300 ¥ 400ppm FZ=dA  Z+7F 4.40%, 1650% 42
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ABSTRACT

Research on Quality Improvement of Chungkookjang

(fermented soybean pastes) by Bacillus subtilis

Jang Young-mi
Department of Food &
Nutrition

The Graduage School
Sungshin Women's

University

Chungkookjang a kind of fermented soybean pastes representing
Korea’s fermented food using soybeans has been known to be abundant
source of proteins and lipids with digestability as fermented seasoning

food and to have preventative and therapeutic effects.

Chungkookjang can be manufactured with unique flavors by high
temperature short time fermentation process(50C, 3days) and it is the
most effective foods of soybean intake both nutritionally and
economically.

Soybeans contain physiological activation substances known to promote



health of human such as dietary fiber, phospholipids, isoflavones, phenolic
acids, saponins, phytic acids having effects for inhibiting blood pressure
elevation, 1mproving lipid metabolisms, dissolving a blood clot,
anti-mutagenecity, anticancer, antibacterial activities in addition to its
nutritional functions and its consumption is increasing recognizing its
functionalities. And trypsin inhibitor is contained but it will be losted
during heating process.

However, it is a pity that the consumption of Chungkookjang is decreasing
due to its undesirable flavors despite of its high contents of nutritional and

therapeutical materials.

This study was intended to investigate the selection of the most proper
starter strain for chungkookjang making, the ultimate conditions for its
fermentation, adding effects of brown rice saccharifying with barley malt to
reduce undesirable flavors produced during fermenting periods. While the
quality, organoleptic properties and physiological activities of chungkookjang
added saccharified brown rice were also researched and developments of
various foods using chungkookjang added saccharified brown rice were
carried out and their acceptances were evaluated by sensory tests for taste,

flavor, color etc.

The results were obtained as follows ;

It was known that Bacillus Lichenformis was selected as the most proper

starter strain for chungkookjang among 5 strains detected from traditional

chungkookjang 17 starter strains. It was named here as Bacillus



Licheniformis JYM-025 abbreviated as JYM-025.

It was found that the best conditions for the fermentation of
Chungkookjang fermented by JYM-025 were carried out at 50C for 60
hours. Under the best condition it was shown that the flavor of JYAM-025
Chungkookjang fermented with brown rice saccharified with barley
malt(abb. saccharified brown rice) was improved better than that of
JYM-025 Chungkookjang without saccharified brown rice. Specially, the
best result were obtained when adding time of saccharified brown rice was
after 60 hours fermentation and the adding amounts of saccharified brown
rice were 30% for JYM-025 Chungkookjang (W/W) and then after adding

saccharified brown rice, fermentation was going on more for 12 hours at 507C.

And also it was found that the water extracts of JYM-025
Chungkookjang fermented with saccharified brown rice had higher
electron donor ability, higher similar SOD activity, and higher inhibition
effects of cancer cell growth than those of none adding JYM-025

Chungkookjang.

The three kinds of products using JYM-025 Chungkookjang such as
Samjang, roasted Kochujang, and meat sauces were developed in order to
reduce wundesirable flavor and to extend the intake chance for
Chungkookjang. All of products were accepted favorably by panels with

good record about taste, flavor, color etc..
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