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Abstract

Chungkook-jang Koji was fermented with rice straw at 40° and 50°C for 72 hours. The changes-
of proximate composition, pH, titrable acidity, nitrogen compounds, protease activity and free
amino acids during the fermentation were investigated. Moisture, lipid and protein contents rem-
ained essentially unchanged during the fermentation.

The pH was gradually increased from 6.4 to 7. 46 and 7.82 at 40° and 50°C, respectively, after
72 hour fermentation. Amino type and water soluble nitrogen increased as fermentation progressed,
however, the former slightly decreased after 60 hour fermentation.

Chungkook-jang fermented at 40°C showed somewhat higher protease activity than 50°C. How-
ever, protease activity at both fermentation temperatures showed the same trend; that is, it
increased until 48 hour fermentation and thereafter decrease. Free amino acid content of Chung-
kook-jang after 72 hour fermentation at 40°C was 6 times greater than that of the steamed soy--
bean, while it was 2.5 times greater at 50°C. Based on these results. it seems that the optimum

fermentation conditions for Chungkook-jang were 40°C and 72 hours.
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Table 1. Proximate composition of soybean

SETF - WK - £AEF

Total nitrogen 5.82%
Crude protein 36.98%
Crude fat 19. 74%
Crude fiber 4.35%
Total sugar 11.92%
Moisture 9.23%
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Table 2. Standard amino acid mixture

2.5 mM(g/hter)
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Amino acid

DL- Aspa*txc acid

0.3327

. L-Threonine 0. 2977
DL-Serine 0. 2627
DL-Glutamic acid 0. 3678
DL-Proline 0. 2877
Glycine 0. 1877
DL-Alanine 0.2227
DL-Valine 0. 2927
L-Cystine 0. 1306
DL-Methionine 0. 3730
L-Isoleucine 0. 3280
L-Leucine 0.3280
DL-Tyrosine 0. 4530
DL-Phenylalanine 0. 4130
DL-Lysine 0. 4567
DL-Histidine 0. 5240
0. 5287

DL-Arginine
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Table 3. Operation conditions of amino acid
analyzer

6.3 mm 1IDX140 cm
60°C constant
Chromobeads-Type A
30 ml/hr(0. 5 ml/min)

Column size
Column temperature
Jon exchange resin

Flow rate of buffer
solution

Flow rate of ninhydrin
reagent

30 ml/hr(0. 5ml/min)

Buffer solution 0.2 M sodium citrate buffer

pH 2.875, pH 3.8, pH 5.0

Gradient elution device
(Auto gard)

1) 15 mm tubular flow cell
570 nm (red)

2) 8mm tubular flow cell
570 nm (yellow)

3) 15 mm tubular flow cell

Buffer change

440 nm (green)
21 hrs
1 mch/ 10 min

Operation time
Chart speed

@ obul el A%

ARgd I mlE A s
4o 4,
0.2 M citric acid }5-8-8

82| column
71% pH2.875
o g columneg] AFR-Z7HL

Aol o

nitrogen gasg Jg—a A]

¢ 303 »

%z 3l operationk| 7} 7z of
4 ZEFoluix Ate] chromatogramz: u]ma}e] peak
heights} ¥ ol ehe ®A NS HWik(Sfligs) o
sste] WA A4 A&t

1) = A}9] chromatograms

R

HIE Koji 43T 253

A3 Kojl Lx544 59 £29 "nE AAAe
= 33% Ase Table 48k b, A¥T =F Za
AE 40°C Axg oy 124 4R 257 A4
&8t 484 k%) Hulal g el ‘}i-"-“% €
£ AAz Astate A Jeplgoh
Table 4. Changes of temperature during the-

Chungkook-jang Koji preparation
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Period of fermentation Incubation temperature.

(hours) 40°C 50°C
0 40 40

12 4.5 43

24 4.5 54

36 .5 545
48 48 57

60 46.5  53.5

7 44 53.5
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Table 5. Changes of mvisture content and crude
protein during Chungkook-jang Koji
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preparation
Incuba- Fermentation time(hours)
. tion i
temper-
ature 0 24 36 438 60 72_
‘Mois-  40°C 57. 26. 56.99 57.07 56.24 54.27
wure 9
(%) 50°C 56. 89 56.75 56.81 54.92 55.18
«Crude 40°C 18.58 19.24 19.89 20.04 19.25
Jprotein 18.15
(%) 50°C 19.82 19.75 18.43 19.42 20.25
AT Zoplgheko 2 o] 8 molA ositt.
AT A ke ey FAge gwa

Bh g6~ g o} e ok},

pH % MY Mo w3t

A5 o & wastAd S pH 9
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712, 72X 3 A& 7. 46~7.82% vrebd o) 50°Coj
‘Table 6. Changes of pH and titrable acidity

during the Chungkook-jang Ko,i pre-

1L E 444

paration
“Encubation Incubation
time - temperatare pH Titrable acidity
(hours) (&%)
40 6. 46 10. 04
0
50 6. 46 10. 04
40 6. 68 8.76
24
50 7-12 2.54
40 6. 84 8.92
48
50 7.65 2.01
40 7. 46 4.50
72
50 7.82 2.57
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Table 7. Changes of nitrogen compounds during Chungkook-jang Ko, i preparation

Fermentation

Fermentation time(hour)

Nitrogen compound

temperature 0 12 24 36 8 60 72

40°C 46.86 87.95 123.6 140 169.8 276.5 345.2
Amino type nitrogen (mg%)

50°C 46.86 65.71 82.7 99.6 120.8 195.2 278.6

40°C 0.298 0.642 0.958 1.072 1.173 1.393 1.544
Water soluble nitrogen (%)

50°C 0.298 0.415 0.551 0.824 1.066 1.201 1.389

40°C 0.0031 0.0015 0.027 0.078 0.104 0.142 0.138
Ammonia type nitrogen (%)

50°C 0.0031 0.0021 0.019 0.072 0.101

0.167 0.132
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Table 8. Changes of crude fat and crude fiber
during Chungkook-jang Koji preparat-

jon
Ftearg;er?- Fermentation time (hour)
temper-
ature 0 12 24 36 48 60 72
-g,rude 40°C 8.67 7.92 8.53 8.75 9.45 8.61 8.89
-fat
(% 50°C 8.17 8.19 8.32 8.87 8.14 8.42 8.02
«Crude  40°C 6.28 6.43 6.33 7.65 7.87 7.82 7. 44
fiber
6.28 6.79 7.36 7.88

(%) 50°C 7.44 7.63 7.03
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Fig. 1. Changes of protease activity during
Chungkook-;ang Koji preperation.
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Fig. 2. Free amino acid profile of Churgkook-jang Koji

C: Fermented at 50°C for 48hrs

E: Fermented at 50°C for 72hrs

B: Fermented at 40°C for 48hrs

D: Fermented at 40°C for 72hrs

A: Steamed soybean
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Table 9. Amino acid composition of Chungkook-

Jang Koji
(unit: %)

Incubation temperature

Incubation 10°C 50°C
AMINO one 4ghr  72br  gghr 7o
Aspartic  0.1299 0.2092 0.3601 0.1221 0.1792
acid

Threonine  0.0210 0.223  0.3098 0.0914 0.1272
Serine 0.1365 0.1651 0.2118 0.0245 0.0582
Gintamic  0.3159 0.5437 2.1888 0.3930 0.8371
acid

Proline 0.0466 0.3185 0.7822 0.2141 0.2264
Glycine 0.0302 0.1238 0.3057 0.1038 0.1961
Alanine 0.1662 0.3221 1.0038 0.2562 0.5222
Valine 0.0775 0.4586 0.9502 0.2702 0.4199
Cysteine Trace — Trace —
Methionine  Trace 0.6680 0.2669 0.0839 0.1140
Isoleucine  0.0319 0.4932 1.1110 0.2859 O0.2941
Leucine 0.0498 0.7523 1.8974 0.6384 0.6737
Thyrosine  0.0749 0.4807 0.8692 0.5295 0.6506
Phenyl- 0.1094 0.7199 1.7389 0.6705 0.8731
alanine

Ornitine 0.0142 0.4594 0.942  0.2621 0.1460
Lysine 0.0558 0.3867 1.9277 0.5929 0.9437
Histidine  0.1023 0.3021 1.1909 0.3541 0.5121
Arginine  1.2876 0.1417 0.2325 0.1887 0.1292
Total 2.6477 6.2581 16,1889 5.6098 6.9028
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