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Table 1. Change of chemical components and nitrogen compounds during Chungkook-Jang fermentation

Fermentation time (hours)

Chemical component

0 6 12 24 36 48 60
Moisture (%) 52.43 52.30 49.49 49.53 48.98 46.94 46.07
Crude ash (%) 2.23 209 2.24 2.25 2.32 2.31 2.10
Crude lipid (%) 7.83 7.38 8.21 8.56 8.08 7.92 7.80
Crude protein (%) 17.74 1751 17.40 18.85 17.72 17.44 17.26
Crude fiber (%) 4.68 6.59 5.39 5.81 5.85 4 .72 4.81
NFE* (%) 15.09 14.13 17.27 15.00 17.05 20.67 21.96
Amino nitrogen (mg/g) 0.250 0.250 0.250 0.375 0.589 14.598 18.072
Ammonia nitrogen (%) 0.42 0.70 0.70 0.70 0.92 0.98 1.27

*NFE: nitrogen free extract

584 2 A8 dude] ofpjial EA
719 feEldel 20 mge] Z4zhe) wuiAe Yo 3 6M
HCIZ 2477 B 7h28 stgch 7heia e £
AL o3t 40T oo A rotary evaporatorE A}
88t g 938 S22 B 10 ml sodium cit-
rate buffer(pH 7.0)o] &3)A171 AL opulxit AZHEA
72 EA4E9rh

Ne 5ml

5 e

ML o

_=

%

Kl

Z

Ayt Mo W

AT WE AR 39 28, 209D, 28, 244,
28R, ofulce) A, gErlold Ak ¥FE 2D

ZA3}+ Table 13 2l $8 e ZzF A3 5243
%ol X WA Azto] Aol wal paske ARS
BRI, & Aol Holx dtth o]y Aze
£99 ATH W) YolN A ART SR

2 W5lE Holx e AW e AFEL By eh}
A B9 fz}am 22} A% 644%N N W& A|7Ho]
Aol wet 2FH Zrles AFolAnke ABE
2 Az

Zod, 2] Fae wE7 PP we g
&7 BRHE Z7dEye Jeigen, 98 uso)
Hlale] zehud, éxlﬂg Fo e Ag Wzl 9
gtk ojulxE) Ase YRA TLE B AR F
23 A2 wE zma 12A17F AR Wk} oot
a%F §343 Foisle] wE 48430 14.6 mg/go}
I, HE LE AR 60AZtolE 181 mg/go.E
H1A7} Y. ol WA Z7lolA 20A A
719] 119} o] F7t8tehrk 1 o) Rl oft AT
2 5We Rughs g Aus e

n!

Table 2. Changes of pH and total acidity during Chu-
ngkook-Jang fermentation

Fermentation time (hours)
0 12 12 24 36 48 60

pH 6.23 6.29 651 6.83 7.51 8.05 839
Total acidity 045 0.50 040 0.65 0.50 0.30 0.26
(0.IN NaOH/mi)
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Fig. 1. Changes of protease activaity during Chung-
kook-Jang fermentation.

®—@: Acid protease activity (pH 3), O—O: Neutral
protease activity (pH 7), o —a: Alkaline protease acti-
vity (pH 9).
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Fig. 2. Optinum pH of the protease from Chungkook-
Jang fermented for 48 hrs.
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Fig. 3. Optinum temperature of the protease from
Chungkook-Jang fermented for 48 hrs.
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Table 3. Changes of water soluble protein and salt
soluble protein during Chungkook-Jang fermenta-
tion

Fermentation time (hours)
0 6 12 24 36 48 60
6.48 7.52 8.16 8.88 9.92 10.80 11.96

Water soluble

protein (mg/g)
Salt soluble

protein (mg/g)

520 648 7.20 8.08 9.36 10.96 11.21

Bovine serum albumin

b HINOOO

Egg albumin
Pepsine
Trypsinogen

Semple
Lactoglobulin ®

Molecular Weight(x1o4)
w

Lysozyme

0.2 0.4 0.6 0.8 1.0
Rm

Fig. 4. Molecular weight determination of water so-

luble protein of Chungkook-Jang fermented for 48
hrs.
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Table 4. Amino acid composition of water soluble
protein during Chungkook-Jang fermentationlmg/g)

Fermentation time (hours)

Amino acid
0 24 48 60

Aspartic acid 753 1180 9.28 12.78
Threonine 2.62 447 477 4.80
Serine 841 4.57 4.89 4.60
Glutamic acid 1261 1821 1314 13.18
Proline 2141 1003 461 3.25
Glycine 321 471 5.35 6.26
Alanine 295 417 6.29 5.72
Cystine trace  trace  trace trace
Valine 249 5.12 521 497
Methionine 0.63 0.80 127 1.54
Isoleucine 2.66 483 457 381
Leucine 382 6.10 7.81 418
Tyrosine 141 348 5.14 9.24
Phenylalanine 2.56 5.86 8.43 9.03
Histidine 524 5.00 6.01 8.29
Lysine 5.12 5.94 6.30 7.01
Argine 5.19 7.13 5.15 5.13

Table 5. Amino acid composition of salt soluble pro-

tein during Chungkook-Jang fermentation (mg/g)

Fermentation time (hours)
Amino acid

0 24 48 60
Aspartic acid 1142 471 5.63 521
Threonine 6.30 2.33 344 4.03
Aerine 5.90 3.89 3.89 3.72
Glutamic acid  24.12 8.56 8.70 8.85
Proline 7.94 34 297 2.35
Glycine 6.28 2.58 349 4.26
Alanine 5.62 222 3.05 3.07
Cystine trace trace trace trace
Valine 3.88 2.18 2.60 2.54
Methionine 0.16 1.18 0.98 0.83
Isoleucine 341 2.24 2.38 2.16
Leucine 5.93 331 344 3.37
Tyrosine 337 2.14 1.84 2.62
Phenylalanine 424 2.87 4.03 4.71
Histidine 5.82 5.45 497 4.38
Lysine 9.21 3.88 392 3.16
Argine 8.63 2.50 3.65 3.28
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Change of Protein and Amino Acid Composition During Chungkook-Jang
Fermentation Using Bacillus Licheniformis CN-115

Yeong-Ran Seok, Yung-Hawl Kim!, Sung Kim, Hi-Seob Woo, Tae-Wan Kim, Son-Ho Lee
and Cheong Choi* (!Department of Food Science and Technology, YeungnamUniversity,
Gyeongsan, 712-74, Korea. Department of Clinical pathology, Taegu Health Junior College,
Taegu, 702-260, Korea)

Abstract : Chungkook-Jang was produced by fermenting Bacillus licheniformis CN-115. The
changes of chemical composition, enzyme activity,and amino acids during the fermentation
were investigated. The proximate composition was shown irregular fluctuation phenomenon
during the fermentation, but only the moisture tended some reducing during the fermenta-
tion just after steaming. The content of amino nitrogen was increased radically after the
36 hours of fermentation and became the highest level at 18.072 mg/g at the 60 hours
of it. In accordance with the fermentation of Chungkook-Jang, pH got to the 8.39 at 60
hours with increasing, protease activity was increased according to the fermentation and
acid and neutral protease activity was reduced after being reached at the highest activity
at 48 hours.

The most suitable pH was 6.5 and temperature was 35C for dissolution-activated of
protein in the process of fermentation of Chungkook-Jang. The content of water soluble
protein and the content of salt soluble protein were increased at continuously according
to the fermentation time of Chungkook-Jang the largest quantity. The molecular weight of
water soluble protein of Chungkook-Jang fermented for 48 hours was about 19,000.

The amino acids of water soluble protein just after steaming were totally 16 kinds and
proline was amino acid and them was in series by glutamic acid and serine in that ordered.
The amino acids salt soluble protein, just after steaming were totally 16 kinds and was
the largest quantity phenylalanine, glutamic acid and aspartic acid and aspartic acid in
that order.



