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Abstract

The changes of nitrogen utilization ratio (NUR), Protein solution ratio (PSR) and free
sugar contents during the amino acid soysauce manufacturing process by alow hydrochloric acid,
temperature were investigated. On hydrolysis by 6%—HCI (3 liquor rate of defatted soybean
weight, 3LR) at 85°C, NUR and PSR were 74.51%, 56.49% at 65 hours. At the same time free
sugars were detected glucose, galactose, arabinose, fructose, xylose. On hydrolysis at 95°C,
NUR and PSR were 77.72%, 64.04% at 50 hours, and 5 free sugars of the above statement were
detected at 5 hours. Remarkable decreases in the levels of free sugars, only glucose were
observed after 80 hours of the hydrolysis. On hydrolysis by 12%—HCI (3LR)at 95°C, NUR-and
IRA were 88.41%, 69.47% at 50 hours, free sugars were nearly disappeared after 20-35 hours.

On hydrolysis, galactose’s disappearence rate was faster than glucose’s.
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Table 1. HPLC conditions for analysis of free
sugar

Instrument Beckman HPLC 334 (U.S.A.)

Column Lichrosorb NH, x 2 (4mm x
30cm)

Injection 20ul

Volume

Solvent ACN: H,0=280:20(v/v)

Flow rate 1.7 ml/min

Detector RI (Shodex-SE — 11, Japan)

Recorder ALTEX Model - CR 1A

Chart speed 10mm/min
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Table 2. Changes of nitrogen utilization ratio, protein solution ratio during the hlydrolysis of

defatted soybeans
Hydrolysis TN  FN NaCL  NUR  F-N/TNx 100
Time (Hrs) Sample %

A 1.73 0.434 11.76 59.64 25.09

5 B 2.07 0.896 11.80 71.14 43.29

C 1.96 1.000 20.32 78.21 51.02

A 1.92 0.706 12.21 63.75 36.77

20 B 2.16 1.260 12.10 72.36 58.33

C 2.16 1.390 21.18 82.69 64.35

A 1.92 0.896 11.57 67.27 46.67

35 B 2.20 1.300 11.49 77.62 59.09

C 2.19 1.428 21.20 83.76 65.21

A 1.96 1.071 11.49 69.15 54.64

50 B 2.18 1.396 11.37 71.72 64.04

C 2.28 1.584 20.91 88.41 69.47

A 2.11 1.192 11.48 74.51 56:49

65 B 2.17 1.381 11.39 71.23 63.64

C 2.26 1.550 20.14 87.63 68.58

A 2.10 1.152 11.78 72.27 54.86

80 B 2.18 1.387 11.78 75.02 63.62

C 2.24 1.540 20.76 87.48 68.75

A: 6% — HC), at 85°C.
NUR : Nitrogen utilization ratio.
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Fig. 1. Changes of free sugar contents during the
Hydrolysis of defatted soybeans (6%—HCl, at 85°C).
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Fig. 2. Changes of free sugar contents the Hydrolysis

of defatted soybeans. (6%—HCI, at 95°C)
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Table. 3. Changes of free sugar contents during the Hydrolysis of defatted soybeans (12—HCI

at 95°C)
Hydrolysis glucose galactose arabinose xylose fructose
time(Hrs)
%
5 1.490 1.283 0.154 nd 0.105

20 0.072 trace trace nd . nd
35 trace nd nd nd nd
50 nd nd nd nd nd

trace : less than 0.05%, nd : not detected
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