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Optimization of Enzymatic Treatment for the Production
of Hydrolyzed Vegetable Protein

Hee Jeong Chae, Man-Jin In and Min-Hong Kim
R&D Center, Miwon Co., Ltd

Abstract

The effects of enzyme combination, pH, acid washing and enzyme treatment sequence were investigated in the
hydrolysis of soy protein. Comparing Alcalase vs. Neutrase/Alcalase, it appeared that Neutrase/Alcalase was
more efficient than Alcalase alone, as the highest degree of hydrolysis (DH) was seen in Neutrase/Alcalase. A
surprisingly high DH (more than 60%) was observed with Flavourzyme in the second hydrolysis. The separa-
tion of insolubles from the first hydrolysis had little effect on the second hydrolysis. When the washing water
from the first hydrolysis was reused in the next hydrolysis, the DH and protein recovery were increased. The
addition of calcium ion showed not so much positive effects by the stabilization of Neutrase on the protein hy-
drolysis. The use of carbohydrase and repeated acid washing gave positive effects on DH. The simultaneous
treatment using endoprotease and exoprotease with pH adjustment improved DH significantly.
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Fig. 1. Effect of endoprotease combinations on degree
of hydrolysis. (a) 0.5% Alcalase, (b) 0.1% Alcalase and
2% Neutrase. 1st hydrolysis conditions: 55°C, pH 7.5. 2nd
hydrolysis conditions: 55°C, pH 7.5, O—O: 0%, [—{1:
0.33%, HN—4: 0.67%, V—/: 1.0% Flavourzyme.
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Fig. 2. Hydrolysis curves of enzymatic hydrolysis. (a)
with insoluble separation, (b) without insoluble separation
before 2nd hydrolysis. 1st hydrolysis conditions: 55°C, pH
7.5; 0.1% Alcalase and 2% Neutrase. 2nd hydrolysis con-
ditions: 55°C, pH 5.0, O—O: 0%, (—3: 0.33%, A—A:
0.67%, V—</: 1.0% Flavourzyme.
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Table 1. Effects of initial pH of 2nd hydrolysis on degree of hydrolysis®”

%DH, based on osmolality method?

Endoprotease: Alcalase

Endoprotease: Alcalase/Neutrase

Flavourzyme
concentration (%) pH 7.5 pH 5.0 pH 75 pH 5.0
0.33 13.2 25.0 24.8
0.67 20.1 35.4 35.0
1.0 23.1 41.2 40.2

Y1st hydrolysis conditions: 0.5% Alcalase (or 0.1% Alcalase and 2% Neutrase) were added, T=55°C, pH 7.5, Time=240 min;

2nd hydrolysis conditions: T=55°C, pH 5.0, Time=240 min.
Yafter 2nd hydrolysis.
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Fig. 3. Hydrolysis curves of enzymatic hydrolysis with
the reuse of washing water. 1st hydrolysis conditions:
55°C, pH 7.5, 0.1% Alcalase and 2% Neutrase. 2nd hy-
drolysis conditions: 55°C, pH 5.0, O—O: 0%, [
0.33%, AN—2\: 0.67%, V—7: 1.0% Flavourzyme.
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Fig. 4. Thermal stability of (a) Alcalase and (b) Neu-
trase at different temperatures. Hydrolysis conditions: in-
itial enzyme concentration=1.0%, pH 7.5, substrate: defatt-
ed soya protein (10%).
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Table 2. Effect of calcium ion and the time of Fla-
vourzyme addition on degree of hydrolysis"

Flavourzyme CaCl,6H,0 (osﬁgli{lit (?I?]?S
addition time (mmol/L) 1:r1etho d)y method)
0 422 35.6
180 min” 10 50.0 344
40 51.9 349
. 10 52.7 37.8
3
0 min 40 53.4 38.4
Dafter 360 min.

“1st hydrolysis conditions: 0.1% Alcalase and 2% Neutrase
were added, T=50°C, pH 7.5, Time=180 min; 2nd hy-
drolysis conditions: 1% Flavourzyme was added, T=50°C,
?H 5.0, Time=180 min.

"hydrolysis conditions: 0.1% Alcalase, 2% Neutrase and 1%
Flavourzyme were added, T=50"C, pH 7.5, Time=360 min.
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Fig. 5. Effect of the sequence of the enzyme addition.
O—O: Method I; 1st step conditions (0~180 min): 0.1%
Alcalase and 2% Neutrase, 50°C, pH 8; 2nd step condi-
tions (180~270 min): 1% Flavourzyme, 50°C, pH not ad-
justed; 3rd step (270~450 min): pH adjusted to 5.0. B—M:
Method II; 1st step conditions (0~180 min): 0.1% Alcalase,
2% Neutrase and 1% Flavourzyme, 50°C, pH 8; 2nd step
conditions (180~450 min): pH adjusted to 5.0.
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Table 3. Effect of Viscozyme on degree of hydrolysis
and dry matter content

%DH Treatment  Treatment
and Remark without with
Dry matter Viscozyme Viscozyme"

%DH1  after 1st hydrolysis” 44.6
%DH2  after 2nd hydrolysis” 8.7 134
total %DH osmolality method 534 58.0
total %DH TNBS method 38.4 41.9
Dry matter 14.4 15.3
(%)

VAdded after 1st hydrolysis.

P0.1% Alcalase, 2% Neutrase and 1% Flavourzyme were

added; T=50°C; pH 8.0; Time=180 min.

50.5% Viscozyme was added; T=50°C; pH 5.0; Time=240

min.
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Table 4. Effect of number of acid wash on degree of hydrolysis and protein content

%DH %DH .
No. of (osmolality method) (TNBS method) %oprotein based
acid wash - - on dry matter
1st hydrolysis" 2nd hydrolysis” total total
0 30.3 16.0 46.3 36.1 65.2
1 33.0 16.2 49.2 36.3 72.9
2 36.0 16.7 527 36.1 77.0
3 374 15.8 53.2 36.4 76.6

"0.1% Alcalase, 2% Neutrase and {).5% Flavourzyme were added; pH 8.5; Time=210 min.

20.5% Flavourzyme; pH 5.0; Time=210 min.
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