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Abstract

The change of free amino acid contents and nitrogen compounds in the course of the Chungkookjang fermenta-
tion that occurred by utilizing Bacillus natto and Bacillus subtilis are to the following effects. pH, during the growth
period, that is 6.35 in pH at the first stage of fermentation, were turned into 8.2 after 72 hours. Crude protein content in-
creased irregularly from 16.82%-18% and total sugar decreased. Increasing with the progress of fermentation time,
protease activity showed the maximum value between 48-60 hours, but Bacillus natto activated a little than Bacillus
subtilis. Amino nitrogen and water soluble nitrogen content increased but difference was found that is, Bacillus natto
increased more than Bacillus subtilis. Glutamic acid content was the highest among the contents of free amino acid be-
tween both Bacillus sp. and the order of the next contents showed as leucine, phenylalanine, histidine alanine.
arginine, but difference was found between Bacillus sp., that is, Bacillus natto was higher than Bacillus subtilis. In view
of the results as above, Bacillus natto was excellent than Bacillus subtilis as Bacillus strains of Chungkookjang koji pro-
duction.
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Table. 1. The chemical component of soy bean

Crude protein 37.82 %
Moisture 8.96 ~
Crude fat 18.4 ~
Crude fiber 3.92 ~
Total sugar 14.82 ~
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Fig. 1. Extraction and separation of amino acids
of Chung Kookjang Meju.
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Table. 2. Operation condition of Amino acid amalyzer
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Column

Temperature

Ion exchange resin

Flow rate of buffer sol'n
Flow rate of ninhydrin sol'n

Buffer solution

Changes of buffer solution

Operation time

Chart speed

6.3 mm IDX140cm

60°C Constant

Chromobeads -A

0.5af / min

0.5w¢ / min

0.2 M Sodium citrate buffer

pH 2.875, 3.8, 5.0

Gradient elution device (Auto gradate)
A) 15mm tubular flow cell 570nm (red)
B) 8 mm tubular flow cell 570nm (yellow)
C) 15mm tubular flow cell 440nm (green)
21 hr's

inch / 10 min
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Fig. 2. Changes of pH during the Chungkookjang
Koji preparation
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Table. 3. Changes of moisture,

RIEH - WIBAL -

crude protein, total sugar and reducing sugar

during the Chungkookjang Meju fermentation

SfeeT

R R

Experimental

group 0hr 12hr 24hr 36hr 48hr 60hr 72hr
) B. naito 58.21  58.32 57.09 56.94 57.82  55.92 55. 16
Moisture % .
B. subtilis 57.94 58. 37 57.16 56.02  56.07 54.73
Crude B. natto 16.82  16.47 16.99 17.97 18.09  17.66 18.17
protein % B. subtilis 17.02 17.83 17.64 17.96  17.97 17.76
Total B. naito 6.63 6.12 5.88 3. 64 4. 47 3.82 3.54
sugar % B. subtilis 5.94 5.09 4.48 4.14 3.92 3.67
Reducing B. natto 0.04 0.61 0.72 0.65 0.47 0.45 0.38
sugar % B. subtilis 0.54 0.58 0.55 0.43 0.36 0.39
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Table. 4. Changes of nitrogen compounds during Chugkookjang Meju fermentation

Unit © %
Nitrogen Compound Experimental Fermentation Time (hours)
group 0 12 24 36 48 60 72
Water soluble B. natto 0.31 0.68 0.84 0.96 1.41 1.49 1.52
nitrogen B. subtilis 0.39 061 073 1.00 1.17 1.19
Ammonia nitrogen B. natto 0.0019 0.012 0.022 0.068 0.124 0.157 0.168
B. subtilis 0.014 0.022 0.054 0.118 0.149 0.147
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Fig. 4. Changes of amino type nitrogen during

the Chungkookjang Meju preparation
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Table.5. Changes of total nitrogen and amino acid nitrogen ratio during the Chungkookjang Meju

fermentation

Fermentation

Total Nitrogen

Amino nitrogen ratio

time

B. natto B. subtilis B. natto B. subtilis

thogrs) 2,951 2,951 1.29 1.29

12 289 2,986 2.05 1.38

24 2,975 3.122 5.74 2.41

36 3. 147 3.089 7.64 4.20

48 3.168 3.145 11.01 7.012

60 3.093 3.148 13.79 8.84

72 3.182 3.110 14.37 9.98

Amino nitrogen (g%) X100

Amino nitrogen ratio =

Total nitrogen (g%)
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Table. 6. Amine acid composition of Chungkookjagg Meju

Unit (g amino acid / 100g)

Amino Acids Steamed Bacillus natto Bacillus subilis
Soy bean
DL- Aspartic acid 0.1138 0.3714 0.2668
L- Threonine 0.087 0.4169 0.2971
DL- Serine 0.1454 0.1926 0.2005
DL- Glutamic acid 0.4711 3.0278 1.9011
DL- Proline 0.0751 0.7332 0.6024
Glycinen 0.0327 0.4206 0.4269
DL - Alanine 0.2014 1.4278 1.3336
DL- Valine 0.0218 0.7694 0.8754
L-Cystine 0.0017 trace trace
DL-Methionine trace 0.1793 0.1635
L-Isoleucine 0.0514 1.2462 1.4238
L--Leucire 0.0478 2.4238 1.4724
DL- Tyrosine 0.0824 1.0241 0.4258
DL-Phenylalanine 0.1752 1.9925 0.9764
DL-Lysine 0.0617 1.2455 0.9052
DL-Histidine 0.1131 1.9841 0.9706
DL- Arginine 0.6542 1.1864 0.6948
Total 2.3358 18.6416 12.9363




Vol. 15, No. 4 (1983)
REAX Mol S8 22T vgdo oA £%79%
kX AT ookl SR v FA4E HYgo
v ooat ERRANA KL =AY ornitine-& MEE A ¢
ket

=¥ BH—EBUY o fihet o] WEAM 0.65
%% %91 arginine & Mo AAE Hidte AY
+ 2g3 HEkolA Hilk=ls MIEolE aspartic acid,
glutarmic acid, threonineMic s SRS 2gce &
B o] fikole %/ Alolsh, glutamic acid 7t
73 g3 a2 t}pgo] phenylalanineMioe s BER FF
SO %7 o e A AL LG

ol R v]Fol vl Aol HiKHE WE
Sl ol 3 kol BN MEER ol M¥EMEMT
o] Aoldted olujiate] kel alolrt Qv AeoE A
Zhe e},

A BiEEE Bac. nattoX7} Bac. subtilis [Xol H
ate] jEMES e dehldn AR F4% ot
FAE A4 glutamic acid® Mgz o £8tg 2zt le-
ucineol EREH ol AT 5olg sts A4
I thstg e lysine 53 ¥4 AFge BgAQ 5t
£ YA EEY Axela Az

-3 ¥

Bacillus natto % Bacillus subtilis®-S FIBZ A
Ao+ BREATED ] olv|lx B FEN ZFEXKSH
e o33 2%

O ®WEEAE T pHe HBIX 25 #ii=lo] MR
Jiol 6.37014 726501 ol 8.2% viebskoo MEA
B AR 16.82%04 18%3 4 THHIMA FHE4
< 59 P RERX =5 743 el Reducing
sugart BBBF 24Eiol BKREE el £34
3lolom proteaseifEfE MEEFMLI o] A gol vl 1
hsled 48~60RfMIoN A BAIEIES 292w Bac. sub-
tilis®.t} Bac. nattolX7} ¥ EtES ¥ oich

® Amino nitrogens} #8£AA4L % A3 WS
ow Bac.nattoX7} v} ¥kt

EEODMRE o] Bac.nattoRBRIX 71 Bac. subtilis

Mo} MR 728530l 4.4%7F tixe Ao el

® EREolw| =& SRl Qo] 5 HBRX =5 gluta-
mic acid7} 7}#& E9k3 2 t}-& o] leucine, phenylala
nine, histidine, alanine, arginine Il |2l 2.v] Bac. na-
tto[X 7} Bac. subtilis[Xoll tbsted %/ F3tc)

oj4he] #ER2 Mol A=A HiE WA Bac. sub-

tilis ¥.v+ Bac.natto 7} Y18 $4 3.

EHE 2ol A3 shEol MY HR(E3INW)

8. A& | HMEET RIS, 37,
9. MK ” ”
10.
1L
12.
13.
14.

15.
16.
17.
18.
18.
20.
21

22.

23.
24.

25.
26.

7.
28,

29.
30.
3L

D e WD e

. BRIER,

(391
X 13

¢85 MERLERE 6. 79(1965)

HE(C . RERERE 15 93(1972)

FEEC C MERLERIE, 15, 111(1972)

M, BHE  @ERLFLE 5, 163(1973)
=RF, BRIEH . MEEREFESEE 14, 97(1981)
=G, WEE  REASHERE M,
309 (1982)

. BT, WX, & REARLFER, 14

301 (1982)

233 (1959)
272 (1959)
276 (1959)
327 (1959)

WA ” "
f*t}ﬁ : ” ”
AT " » 329(1959)

HE » +x 360 (1959)

H 74 2 kMg HAT 248 | HHRE ST, p.1~34
(1968)

Anson, M. L. :J. Gen Physiol, 22, 79(1938)
P (REAR), BEERFR L, 2% p. 240 (1956)
FEX T 0 (T hAR), B (L3%KER, p.207 (1953)
BARFERERLELHE | ERRZE, b

p. 283 (1968)

HEETEIT C T 2 BREBANE (LERA, p.79
(1964)

EEIET 7Y/ BASYRE. {LFERA, p 62
(1964)

WETET L 7Y/ BAEGSE (LERA, p 21
(1970)

HASI{LF S M TIHRE - SEot BB (¥
FA). p. 702(1962)

B lE BEE OB AT, p 227 2 BFET (1967)
IR, HETE, HIeIE  @EERESE 13, 43
(1980)

8T | ERLERE, 22, 65(1979)

olel 4, AlMTF, F43, FFH ! REEREMEYD
%83 1, 79(1973)

HETE, DEE | FEREE, 19, 32(1972)
KA, TEH, SE8FEE BHEFA D ER
LB, 14, 414 (1969)

HEEF X LAR 22 615(1969)

HHET ERLAR 24, 8 (1972)

T#EE FEH, BAFA ERLER 17, 248
(1964)



