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Abstract

Three kinds of soy sauce were prepared using the brick type of conventional meju (A), the brick type
of meju of Aspergillus oryzae (B), and the grain type of meju of Aspergillus oryzae (C) in summer. Free amino
acids were analyzed in according to aging time of those products. Findings are as follows.

Lysine, histidine, serine, glycine, valine, methionine, and phenylalanine were detected in all kinds of soy
sauce at the beginning preparation. Aspertic acid, glutamic acid, alanine, threonine, arginine, and leucine were
detected during 90 days. Isoleucine and tyrosine were detected during 180 days.

Lysine and histidine were shown higher content among the detected free amino acids. The each content
of glutamic acid, aspartic acid, and methionine was decreased in passing the aging time. The total content
of free amino acids was shown 3,559-4,119 mg/100 m/ at the 180 days. The total content of free amino
acids of soy sauce C was higher than that of other soy sauces.
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Table 1. Instrument and operating conditions for
isolation of amino acid

Instrument: LKB 4151 Alpa plus amino acid
analyzer

Column: ULTROPAC column (200X 4.6 sodium form)

0O.D. range: 440 nm 1.0, 570 nm 1.0

Sample volume (W): 20

Loading buffer: pH 2.20 Sodium citrate

Flow rate (mi/hr): buffer soln. 35,

ninhydrin soln. 25

Pressure (psi): buffer soln. 52 bar,
ninhydrin soln. 20 bar

Reaction coil temp. (C): 135
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Table 2. Changes in specific gravity, pure extract, sodium chloride, pH, and titratable acidity during the aging

of soy sauce

Aging time | Type of soy Component
time soy Specific Pure extract Sodium#¢ pH Titratable acidity
(days) sauce gravity (%) chloride(%) 0.1IN NaOH m!/100 m/)

A 1150 0.67 222 7.04 045

0 B 1.152 0.69 222 6.55 0.95

C 1.154 1.71 22.1 5.65 1.40

A 1.180 7.94 24.0 5.35 14.31

30 B 1.176 6.77 237 548 847
C 1.184 8.78 23.7 5.30 11.39

A 1.207 11.77 25.1 5.08 17.70

60 B 1.196 10.60 24.8 5.24 14.90
C 1.201 12.13 24.2 494 18.00

A 1.220 14.70 264 497 16.85

920 B 1.204 11.23 26.1 5.13 13.10
C 1.208 12.63 25.8 4.79 17.30

A 1.226 12.01 27.2 4.94 16.95

120 B 1.210 10.59 26.7 5.09 1335
C 1.214 12.53 26.1 4.75 17.70

A 1.228 11.51 274 5.02 15.70

150 B 1.210 10.23 27.1 5.16 11.70
C 1.217 12.44 26.9 4.84 16.60

A 1.228 11.99 277 5.02 16.50

180 B 1.210 10.61 273 5.16 12.50
C 1.217 12.66 270 4.84 17.10

A: Soy sauce mashed by conventional brick type of meju

B: Soy sauce mashed by the brick type meju of Aspergillus oryzae
C: Soy sauce mashed by the grain type meju of Aspergillus oryzae
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Table 3. Changes in total nitrogen, amino nitrogen and ammoniacal nitrogen content during the aging of soy

sauce
Aging tim Total nitronge (%) Amino nitrogen (mg%) Ammoniacal nitrogen(mg%)
(days) A B C A C A B C
0 0.08 0.15 0.17 28 84 28 2.8 5.6 28
30 0.99 1.04 0.92 480 600 460 194 30.8 88
60 1.29 1.26 1.20 620 760 610 229 344 12.0
90 144 1.35 1.32 690 820 660 24.7 38.0 133
120 144 1.37 1.34 700 830 670 252 38.6 134
150 144 1.37 1.40 710 840 690 252 38.6 134
180 144 1.37 1.34 710 840 700 254 38.6 13.7
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Table 4. Changes in free amino acid content durintg the aging of soy sauce
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(unit: mg/100 ml)

Free Aging time (days)

amino 0 90 180

acid A B C A B C A | B C
Asp. - - - — 8.01 12.16 5.92 4.76 6.17
Thr. - — — 1.66 - 7.26 — - 3.60
Ser. 23.24 - 25.19 22.12 4.39 19.65 21.79 1141 14.76
Glu. - - — — 10.28 26.46 10.21 -~ 19.13
Gly. 4.16 - — 845 8.28 13.10 9.38 8.61 18.01
Ala. — - — - -~ 10.69 7.43 7.81 1451
Cys. — - — - - 20.74 - 17.57 25.53
Val. 19.85 22.01 - 6.52 — - 31.27 - —
Met. - — 7043 — 67.62 65.26 24.09 24.25 48.77
Tleu. — - — - — — - — 18.60
Leu. - - - — — 6.61 5.86 -~ 28.15
Tyr. — - — - - 15.28 - -
Phe. - - 7.50 - — 15.43 3191 29.44 13.30
His. 58.54 100.14 83.93 665.56 571.37 1120.86 1413.61 1313.30 1401.13
Lys. 2445 51.53 24.03 405.27 1082.43 191940 1717.91 1913.13 2069.12
Arg. — - - 56.67 126.74 385.22 312.41 228.83 438.69
Total 130.24 173.68 211.08 1166.25 1879.12 3622.84 3607.07 3559.11 | 411947
A: Soy sauce mashed by the conventional brick type of meju
B: Soy sauce mashed by the brick type meju of Aspergillus oryzae
C: Soy sauce mashed by the grain type meju of Aspergillus oryzae

~: Non detected
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