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Abstract

This study aims to construct the conditions of thermal hydrolysis (40, 45, 50° C) of koji for the purpose of
rapid soy sauce fermentation. Koji hydrolysate was stable for fermentation, when koji hydrolyzed at 40°C
with 12% NaCl or at 45° C with 8% NaCl. The highest extracted total nitrogen was 1.75%, when the salt
level was 9% and at 45° C. The amount of reducing sugar was 7.2% and that of formol nitrogen was 0.9%
when NaCl concentration was 12% and at 45° C. The viscosity of koji hydrolyzate was in good condition with
15% NaCl and at 45° C until after 12days. On the other hands, free amino acid extracted from koji
hydrolyzates showed the highest levels of 3268mg% at 45° C. Free amino acids consisted of glutamic acid,
leucine, arginine, aspartic acid, lysine, valine and phenylalanine which dominated 50% of total amino acids.
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Fig. 1. Correlation of spoilage region and koji hydrolyzate
concerned NaCl concentrations.
Spoilage region : 50°C - -, 45°C—-—,40°C x -
Koji hydrolysis were performed at 40°C, 45°C, 50°C and
different NaCl concentrations of 9, 12, 15, 18 and 21%.
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Fig. 2. Changes of total nitrogen by temperatures and NaCl
concentration of hydrolysis solution.
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Fig. 3. Changes of reducing sugar during hydrolysis times
according to different hydrolysis temperatures and
NaCl concentration.
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Fig. 4. Changes of formol nitrogen by hydrolysis tempera-
tures and NaCl concentration of koji hydrolyzates.
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Fig. 5. Changes of pH ranges during hydrolysis times of difi-
erent temperature and Nacl concentroition.
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Table 1. Viscosity' of koji hydrolyzates

Days 40°C 45°C 50°C
15% 18% 21% 12% 15% 18% 9% 12% 15%
2 2.00 1.90 2.00 2.10 2.00 2.10 1.80 1.80 1.80
4 1.90 1.90 2.00 1.90 1.80 1.90 2.00 1.90 1.90
6 2.00 2.00 2.10 2.10 1.80 2.00 2.00 2.00 1.90
8 1.70 1.60 1.60 1.60 1.50 1.70 1.70 2.00 1.50
12 1.40 1.70 1.60 1.50 1.30 1.60 1.60 1.60 1.80

'Sample was diluted 20 folds with 10% saline solution and viscosity
VT-03 (Rion Co. Ltd) and compared with control koji hydrolyzate
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Table 2. Filteration ability of koji hydrolyzates

Filteration ability’

Temperature NacCl

e (%) 20min 40min
15 13.5 17.5

40 18 15.0 19.0
21 14.5 18.0

12 18.0 22.0

45 15 19.0 225
18 17.5 20.5

9 14.0 16.0

50 12 13.3 16.0
15 16.0 19.0

'Velocity of filteration determined to divide into filteration by
total volume (%) by using Toyo filter paper No. 2
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Table 3. Color intensity and color hue of koji hydrolyzates

FY5 - 234 A9F A2 %

Color hue (nm)

Temperature NaCl Color

(o) A (%) intensity 460 570 610
15 0.538 0.307(57.1) 0.153(28.5) 0.077 (14.4)
40 18 0.517 0.300 (58.0) 0.145(28.0) 0.072(14.0)
21 0.459 0.268(58.5) 0.126(27.6) 0.063(13.9)
12 0.594 0.332(56.0) 0.171(28.9) 0.089(15.1)
45 15 0.507 0.301(59.5) 0.139(27.5) 0.065(13.0)
18 0.540 0.314(58.2) 0.152(28.2) 0.073(13.6)
9 0.626 0.345(55.2) 0.198(31.6) 0.082(13.2)
50 12 0.564 0.332(58.9) 0.164(29.1) 0.068(12.0)
15 0.535 0.345(45.5) 0.296 (39.0) 0.117 (15.5)

"The values in parenthesis is relative % of total color hue

Table 4. Free amino acid composition and ratio of koji hyd-

Table 5. Viable cell counts of koji hydrolyzates

Temperature NaCl  Bacteria  Lactic acid Yeast
(@) (%) (8 bacteria (g) (8)
15 2.7x10* 1.8x10* 10
40 18 1.8%x10* 2.2X10° 10
21 2.4x10 2.0x10° 10
12 5.0x10° 4.0x10° 20
45 15 3.0x10° 1.0x10° 20
18 4.0x10° 1.6x10° 1.2%x10?
9 1.6 X 10? 2.8x10? 1.0x10?
50 12 1.8x10* 1.6X%10? 2.8x10?
15 1.5x10* 3.8x10? 4.0x10?
Control koji .
hydrolyzate 3.0x10 1.8x10% 1.2x10?

rolyzates
Amino acids (mg%)
40°C 45°C 50°C
Lys 253( 7.34y 236( 7.22) 228( 7.26)
His 87( 2.52) 76( 2.33) 72( 2.29)
Arg 310( 9.00) 294( 9.00) 271( 8.63)
Asp 270( 7.84) 267( 8.17) 260( 8.28)
Thr 231( 6.70) 221( 6.76) 186( 5.93)
Ser 228( 6.62) 214( 6.55) 201 ( 6.40)
Glu 427(12.39) 412(12.60) 392(12.49)
Pro 13( 3.27) 122( 3.73) 103( 3.29)
Gly 127( 3.68) 105( 3.21) 117( 3.73)
Ala 198( 5.74) 183 ( 5.60) 185( 5.89)
val 246( 7.13) 239( 7.31) 231( 7.36)
Met 77( 2.33) 68( 2.09) 60( 1.91)
lle 218( 6.32) 194( 5.94) 186( 5.93)
Leu  358(10.39) 346(10.59) 339(10.80)
Tyr 69( 2.03) 67( 2.05) 107( 3.41)
Phe 231( 6.70) 224( 6.85) 201( 6.40)
Total 3443(100) 3268(100) 3139(100)

'The values in parenthesis is relative % of total amino acids
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