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Abstract

For the purpose of supplying the imformation to improve the acceptability of soy paste as the
condiment, the changes of enzyme activity, general component and flavor compounds (Free
amino acid, Nucleic acid related compounds, and peptide) during improved soy paste fermenta-
tion were determined.

The results were as follows;

1. The protease activity during fermentation were increased continuously, but amylase
activity were decreased in 45 day fermentation. Cellulase activity were slowly increased until
45 day, and then slowly decreased.

2. Total nitrogen contents were almost constant during fermentation, but amino nitrogem
were increased rapidly. Reducing sugar were not constant, but increased in the end of fermenta-
tion. PH were decreased to pH 4.97.

3. Total contents of free amino acid as flavor compound were rapidly increased in 10 day
fermentation, but were constant in 30~60 day. Aspartic acid contents were increased continu-
ously, but glutamic acid were increased slowly until 30 day fermentation and were almost
constant. IMP and GMP contents showed increasing pattern during fermentation.
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Table 1. Conditions of aminoacid autoanalyzer

Amino Acid Analyzer
{HITACHI, M—835)

1. Instrument

2. Column lon Exchange Column,
150x2.6mm (resin #2619)

3. Analysis cycle time 70 min

4, Buffer flow rate 0.225 ml/min

5. Ninhydrin flow rate 0.3 m}/min

6. Column temp. 53°C

7. N, gas Pressure 0.28 kgfcm?

8. pre filter 0.45 um filter

B3 $4%F Ho) 429l sl B AT 3

Table 2. Conditions of HPLC for nucleic acid and relat-
ed compounds

1. Column Waters Cy5- 300 2.0mm
2. Instrument Waters Auto. TAG System
3. Sample 15 ul k
4. Eluent Na, SO, 60g + NH,H,PO, 1.36g /
1000 m! DW
5. Flow Rate 1.5 ml/min
6. Detection UV 254 min
7. Temp 25°C
8. prefilter 0.45 um filter
Protease activity { gmole/min)
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Fig. 1. Changes of protease activity during the fermenta-
tion of soy paste.
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Fig. 2. Changes of amylase activity during the fermenta-

tion of SOy paste.
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Fig. 3. Changes of cellulase activity during the fermenta-
tion of soy paste.

Tabie 3. General properties of each soy paste

*SO *CO 0 10 20 30 45 60 6m.

Water

(%) 55.2 58.3 57.2 56.3 559 55.4 55.0 54.1 53.5
Total
N (%) 3.19 2.19° 2.08 2.07 2.09 2.10 2.08 2.08 2.08
Amino
N (mg/g) 0.11 0.11 0.20 1.34 2.63 3.20 3.77 4,27 5.07
Reducing
Sugar 362 344 401 475 538 590 516 527 692
(ug/g)
pH 6.88 6.89 5.60 5.53 5.42 5.34 5.30 5.21 4.97
Salt
** 0.04 0.04 4.16 4.21 4.16 4.16 4.16 4.16 4.20
* SO : Soaking soybean ** NaCl g/100m!

CO : Cooking
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Table 4. Contents of free amino acids during soy paste fermentation (g/100g)

SO co 0 10 20 30 45 60 6m.
ASP 0.0085 0.0065 0.0075 0.0720 0.1220 0.1715 0.2155 0.2410 0.2790
THR 0.0200 0.0130 0.0065 0.1460 0.1870 0.2200 0.2250 0.1905 0.1570
SER 0.0015 0.0038 - 0.0060 0.1220 0.1665 0.2200 0.2100 0.1980 0.1920
GLU 0.0335 0.0195 0.0295 0.3180 0.4105 0.5060 0.5005 0.4910 0.4525
GLY 0.0040 0.0030 0.0025 - 0.0510 0.0660 0.1015 0.1090 0.1050 0.0995
ALA 0.0080 0.0090 0.0080 0.0975 0.1220 0.1780 0.1810  0.1920 0.1960
CYS 0.0060 0.0060 0.0055 0.0099 0.0301 0.0520 0.0520 0.0530 0.0540
VAL 0.0045 0.0030 0.0050 0.1265 0.1675 0.1970 0.1990 0.2135 0.2155
MET 0.0015 0.0010 0.0020 0.0525 0.0575 0.0705 0.0760 0.0675 0.0645
ILE 0.0030 0.0025 0.0035 0.0825 0.1170 0.1705 0.1770 0.1800 0.1885
LEU 0.0025 0.0020 0.0045 0.1660 0.2185 0.2915 0.2990 0.3010 0.3140
TYR 0.0045 0.0035 0.0030 0.0895 0.1245 0.1760 0.1820 0.1910 0.1565
PHE 0.0105 0.0085 0.0080 0.1925 0.2320 0.2975 0.3005 0.3045 0.3155
LYS 0.0060 0.0050 0.0065 0.1960 0.2310 0.2840 0.2845 0.2855 0.2870
HIS 0.0070 0.0045 0.0025 0.0370 0.0545 0.0680 0.0685 0.0690 0.0655
ARG 0.0870 0.0810 0.0330 0.2625 0.3200 0.3810 0.3840 0.3850 0.3945
PRO 0.0055 0.0055 0.0060 0.0080 0.0180 0.0845 0.1430 0.1830 0.4360
TOTAL 0.2170 0.1838 0.1485 2.0684 2.6826 3.5360 3.6075 3.6505 3.9550
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Table 5. Percentage of free amino acids during soy paste fermentation (%)

SO (o] 0 10 20 30 45 60 6m.
ASP 3.91 3.54 5.05 3.48 4.55 4.85 5.97 6.60 7.05
THR 9.22 7.07 4.38 7.06 6.97 6.22 6.23 5.22 3.97
SER 0.69 2.01 4.04 5.89 6.21 6.22 5.82 5.42 4.85
GLU 15.44 10.61 19.86 15.37 15.30 14.31 13.87 13.45 11.44
GLY 1.84 1.63 1.68 2.46 2.46 2.87 3.02 2.87 2.52
ALA 3.69 4.90 5.39 4.71 4.54 5.03 5.02 5.23 4.95
CYs 2.76 3.26 3.70 0.48 1.12 1.47 1.44 1.45 1.36
VAL 2.07 1.63 3.37 6.12 6.24 5.57 5.52 5.85 5.45
MET 0.69 0.54 1.35 2.54 2.14 1.99 2.11 1.85 1.63
{LE 1.38 1.36 2.36 4.00 4.36 4.82 4.91 4.93 4.77
LEU 1.15 1.09 3.03 8.03 8.14 8.24 8.29 8.24 7.94
TYR 2.07 1.90 2.02 4.33 4.64 4.97 5.04 5.23 3.96
PHE 4,84 4.62 5.39 9.31 8.65 8.41 8.32 8.34 7.98
LYS 2.76 2.72 4.38 9.48 8.61 8.03 7.88 7.82 7.26
HIS 3.23 2.44 1.68 1.79 2.03 1.92 1.89 1.89 1.66
ARG 40.09 44.06 22.22 12.70 11.93 10.77 10.64 10.54 9.97
PRO 2.53 2.99 4.04 0.39 0.67 2.39 3.96 5.01 11.02
TOTAL 100 100 100 100 100 100 100 100 100
Table 6. Flavor Contribution of free amino acids during soy paste fermentation (%)
so co (] 10 20 30 45 60 6m.
Sweet a.a. 17.97 18.6 19.53 20.51 20.85 2273 24.05 2375 27.31
Sour a.a. 19.35 14.15 24.91 18.85 19:85 19.16 19.84 20.05 18.49
(MSG like) '
Bitter a.a. 55.52 58.64 41.42 48.82 48.13 46.69 46.72 46.87 43.36
Sulfurous 2,76 3.26 3.7 0.48 1.12 1.47 1.44 1.45 1.36
a.a.
Lys 2.76 2.72 4.38 9.48 8.61 8.03 7.88 7.82 7.26
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Table 7. Contents of nucleic acid related compound during soy paste fermentation (g/g)

1 2 3 4 5 6 7 8 9
SO CcO 0 10 20 30 45 60 180
. IMP ND ND ND 0.026 0.028 0.024 0.026 0.030 0.036
GMP ND ND ND ND ND 0.012 0.012 0.014 0.014
.TOTAL ND ND ND 0.026 0.028 0.036 0.038 0.044 0.050
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