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Abstract

Soy sauce which was prepared with a mixture of cefatted soybeans and wheat flour koji

added into acid-hydrolyzed soy sauce was evaluated for the chemical changes in levulinic

acid, ethanol and amino acids composition during fermentation, Results showed that the

highest reducing sugar content of 12, 13~15.76% was found after 20~40 days fermentation.

The contents of total nitrogen, amino nitrogen,

and ethanol increased with increase in fer-

mentation time. A high levulinic acid content was found at the initial fermentation period

which was gradually decreased with further fermentation. The content of lactic acid also

increased during fermentation. Amino acids such as Glu, Leu, Ala, Phe, Asp, Thr, Ser,

Gly, Met, Tyr, Lys, His, Arg and Pro were detected in all tested groups. Higher values

were found particularly for Glu, Leu, Ala and Phe and lower values for His, Tyr and

Met. The most of amino acids increased in their contents after 120 days of fermentation.
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Table 1. The mixing ratio of raw materials for preparation of soy sauce

Matcrials
Experimental group Defatted soy Wheat flour *Acid-hydrolyzed Sodium chloride
beans (kg) (kg) soy source (1) (kg)
A 2, 000 2, 000 7,200 750
B 35 35 126 13
C 42 28 126 13

* Acid-hydrolyzed soy sauce; total nitrogen 1.0
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Table 2. Changes in physical and chemical compostition of soy source during fermentation

B o ot Ammen ooor® DISL Ly Titable Speeific S (O
Samples (%) (%) (%) (%) acidity®  gravity  "oN" (o)
0 A 1.23 0. 67 6.13 — 5,70 9.03 1.198  21.10  16.88
B 1.13 0. 66 5. 67 — 5. 85 7.08 1.204 2739 17.75
C 1.11 0. 67 7.06 — 5.76 8. 20 1.204 27.23  17.75
20 A 1.68 0.85 13.29 0.11 557  19.25 1.232  31.30  16.80
B 1.62 0.83  14.13 0.10 5.58  17.35 1.233 34,07 16.95
C 1.57 0.84  14.46 0.13 5.56  17.05 1.234  30.73  16.75
40 A 1.80 .00 12.35 0.10 5.35  17.90 1.235  3L.27  17.60
B 1.73 0.92  14.38 0.10 5.45  15.65 1.233  38.03  17.46
C 1.68 0.89  15.76 0.12 '5.41  15.48 1.238  34.12  17.46
60 A 1.85 .25 12.13 0.22 5,12 20.72 1.236  35.46  17.89
B 1.74 1.16  13.95 0.25 5.35  17.65 1.233  37.52  17.52
C 1.62 1.08  15.48 0,27 5.38  16.98 1.237  33.17 17.21
80 A 1.83 1.32  11.88 0.26 5,04 22.75 1,236  40.69  18.04
B 1.74 .20  13.67 0.29 5.33  18.90 1.226 3130 16.44
C 1.62 .11 15.32 0.30 532  18.10 1.228  26.94  16.08
100 A 1. 90 .23 11.61 0.29 4,99 25,30 1.228  40.43  18.63
B 1. 99 1.24 1272 0.33 518  20.96 1.225  28.49  17.02
C 1.79 1.13  13.89 0.33 5.22  18.65 1212 28.04  15.78
120 A 1.91 1.24  11.99 0,45 5,13  27.30 1.233  48.54  18.04
B 1.81 .24  10.75 1. 03 5.49  22.85 1.216  48.51  16.88
C 1.63 .15  12.46 1.23 553  21.83 1.218  46.05  16.44
* ml of 0.1N NaOH/ml
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FFe 2T I 5 67~7. 06 %A 20~40Y Astd = FFE 2
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< g3, olF AAS gasdch ARTF ¥z pHASS d& dAHE AEFE e
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o] A 45 WP F AFZLA YAF F delE 16.44~18.04% = i 7P54°*b ol &
o] %71 @ golm B CFY Holt B & F470 A w39 FHoied sladd A
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Table 3. Changes in levulinic acid and lactic
acid content of soy source during

fermentation (unit : %)
Fermentation Levulinic acid Latic ucid
time
(days) A B C A B C
0 0.40 0.54 0.60 1.00 0.98 1.24
20 0.61 0.59 0.51 1.36 1.47 1.07
40 0.61 0.67 0.52 1.58 1.30 1.33
60 0.45 0.52 0.55 1.76 1.45 1.38
80 0.37 0.57 0.76 1.80 1.51 1.20
100 0.17 0.70 0.63 1.84 1.23 1.44
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Table 4. Changes in amino acids content of soy
source during fermentation (unit: %)

Fementation Experimental groups
Amino acid time

(days) A B C
Aspartic acid 0 0.515 0.489 0.497
120 0.314 0.546 0.501
Threonine 0 0.257 0.236 0.272
120 0.241 0.296 0.253
Serine 0 0.289 0.274 0.267
120 0.301 0.380 0.294
Glutamic acid 0 1.164 1.119 1.082
120 0.897 1.591 1.516
Glycine 0 0.189 0.179 0.179
120 0.261 0,289 0.255
Alanine 0 0.496  0.470 0.496
120 0.615 0.779 0.598
Valine 0 0.322 0.308 0.290
) 120 -~ 0.434 0.465 0.450
Methionine 0 0.123 0.112  0.112
120 0.113 0.125 0.115
Isoleucine 0 0.312 0.291 0.288
120 0.344 0.390 0.354
Leucine 0 0.857 0.798 0.815
120 0.901 1.006 0.892
Tyrosine 0 0.119 - 0.121 0.122
120 0.056 0.127 0.105
Phenylatanine 0 0.406 0.38 0.373
120 0.716 0.662 0.626
Lysine 0 0.257 0.243 0.233
120 0.300 0.318 0.300
Histidine 0 0.084 0.078 0.074
120 0.661 0.089 0.081
Arginine 0 0.235 0.208 0.218
120 trace  trace 0.141
Proline 0 trace  trace 0.905
120 1.308 1.423 - 1.371
Total 0 5.625 5.311 6.204
' 120 6.867 8.486 7.725
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