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Optimization for hydrolyzing process of egg white protein using multi-enzyme
Huo Yongjiu', Liu Zhengxu', Jin Xiaojun?, Zhao Guogj'

(1.College of Animal Science and Technology, Yangzhou University, Yangzhou, Jiangsu 225009, China; 2.Suzhou Tianma
group, Suzhou, Jiangsu 215101, China)

Abstract: Process optimization and hydrolysis efficiency for egg white hydrolyzed using multi-enzyme including
protamex, neutrase, alcalase and flavourzyme were discussed in this paper (simultaneous hydrolyzed in similar optimal
temperature and pH with three enzymes, including protamex, neutrase and flavourzyme; staging hydrolyzed in different
optimal temperature and pH with two enzymes, including alcalase and flavourzyme). Orthogonal test showed that the
optimal conditions for hydrolyzing egg white protein using protamex, neutrase and flavourzyme were 6 h, pH 6.5,
protease at a ratio of 1 1 2, and egg white (Vegg white  Vwater) at @ concentration of 1 5. In this circumstance, the
degree of hydrolysis (DH) was 53.24%, those hydrolyzate with relative molecular mass lower than 300 took up 68.06%,
and relative amount of free amino acid reached to 44.02%. By comparison, the optimal hydrolysis conditions using
Alcalase-Flavourzyme were egg white at a concentration of 1 5, protease at a ratio of 1 2, and hydrolysis time of 3
h+3 h. On these conditions, DH reached to 45.05%, the hydrolyzate with relative molecular mass lower than 500 took up
95.59%, and relative amount of free amino acid was 38.01%.
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Table 1 Orthogonal results of simultaneous hydrolyzing egg white protein using P+N+F
/%
A B C D
( /h) (pH) ( ) ( )
1 1(7 h) 1 (6.0) 12 1 1 11 3) 42.49 44.44 42.69 129.62
2 1 2 (6.5) 2(1 1 2 2(1 4) 46.76 45.51 45.03 137.30
3 1 3(7.0) 31 2 1 31 5 40.82 43.57 41.78 126.17
4 2(6 h) 1 2 3 52.21 52.99 53.16 158.36
5 2 2 3 1 50.14 50.30 48.39 148.83
6 2 3 1 2 40.83 40.88 40.06 121.77
7 3(5h) 1 3 2 36.58 35.62 35.37 107.57
8 3 2 1 3 38.86 39.87 37.29 116.02
9 3 3 2 1 37.15 36.67 38.27 112.09
K, 393.09 395.55 367.40 390.55
K, 428.95 402.16 407.74 366.63
Ks 335.68 360.02 382.58 400.54
K, 43.68 43.95 40.82 43.39
ko 47.66 44.68 45.30 40.74
ks 37.30 40.00 42.51 44.50

R( ) 10.36 4.68 4.48 3.77
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2.1.2 REFHe st oTRESH
Table 2 Distribution of relative molecular weight from enzymolysis
3 2 55°C product of egg white protein using P+N+F
6h pH 6.5 1 1 2 1 / min %
5 protamex neutrase flavourzyme 1 >1000 17.400 0.17
500 2 >500~1 000 18.568 4.89
3 >300~500 19.917 18.65
180~300 300~500 68.06% 18.65% AR 20300 68.06
o 5 =180 20.983 8.22
2.1.3 Fihtl S RIRBALR,
o 3 2.1.1
5 B
oot el 7.404 6 mg/ mL
8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00
/min 44.02% 50%
3 P+N+F kEEEE. BRSNS HRMEEIZE
Fig.3 High Performance Liquid chromatogram of enzymolysis
product of egg white protein using P+N+F
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Table 3 Amino acid composition of original egg white protein and enzymolysis product of egg white protein using P+N+F
/(mg-mL™") 1%
(Asp) 0.0425 1.60 1.95 0.57 9.51 9.90
(Glu) 0.303 7 2.08 2.75 4.10 12.38 13.91
(Ser) 0.0518 1.08 1.35 0.70 6.43 6.82
(His) 0.2102 0.42 0.52 2.84 2.47 2.63
(Gly) 0.097 8 0.58 0.70 1.32 3.43 3.53
(Thr) 0.3244 0.67 0.88 4.38 3.99 4.45
(Arg) 0.5618 0.89 1.11 7.59 5.31 5.63
(Ala) 0.434 6 1.02 1.27 5.87 6.07 6.42
(Tyr) 0.5823 0.81 0.76 7.86 4.83 3.85
(Cys—s) 0.250 0 0.30 0.35 3.38 1.78 1.76
(Val) 0.7459 1.16 1.34 10.07 6.89 6.80
(Met) 0.491 1 0.71 0.75 6.63 4.21 3.82
(Phe) 0.8050 1.07 1.25 10.87 6.36 6.34
(Ile)) 0.633 4 1.05 1.09 8.55 6.22 5.50
(Leu) 1.195 6 1.60 1.68 16.15 9.49 8.50
(Lys) 0.659 4 1.08 1.38 8.90 6.40 6.99
(Pro) 0.0151 0.71 0.62 0.20 423 3.15
7.404 6 16.82 19.74 99.98 100.00 100.00
22 A-FKEBEERE. ERMKKEER
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Table 4 Orthogonal results of staging enzymolysis of egg white protein using A-F
1%
A B C D
( ) ( ) ( /h)
1 11 3) 11 2 1 (2h+4h) 1 39.06 39.99 41.22 120.27
2 1 2(1 1) 2 (3h+3h) 2 38.14 39.06 39.06 116.26
3 1 32 1) 3 (4h+2h) 3 30.76 31.50 32.58 94.84
4 2(1 4 1 2 3 41.80 40.75 40.19 122.74
5 2 2 3 1 35.14 37.01 34.96 107.11
6 2 3 1 2 27.82 28.79 28.04 84.65
7 3(1 5) 1 3 2 46.61 47.05 46.05 139.71
8 3 2 1 3 4474 43.87 42.14 130.75
9 3 3 2 1 35.75 35.49 35.19 106.43
K 331.37 382.72 335.67 333.82
K, 314.50 354.13 345.43 340.61
Ks 376.88 285.90 341.65 348.32
ki 36.82 42.52 37.30 37.09
k 34.94 39.35 38.38 37.85
ks 41.88 31.77 37.96 38.70
R( ) 6.93 10.76 1.08 1.61
2.2.2 A-F KB EEE. El stk 1000 =180  180~300  300~500
il 11.89% 67.65% 16.05%
A-F 1 5 #x5 A-FKBBEERS. EAFYNENSFRE
1 2 3h Table 5 Distribution of relative molecular weight from enzymolysis
product of egg white protein using A-F
4 /min 1%
o 1 >1000 17.400 0.29
040- 2 >500~1000 18.568 4.12
0‘2&: 3 >300~500 19.917 16.05
5 B 4 >180~300 20.300 67.65
0.00-.
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Fig.4 High Performance Liquid chromatogram of staging 221 A_F
enzymolysis product of egg white protein using A-F
6.819 3 mg/mL 38.01%
5 alcalase flavourzyme 40%
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Table 6 Amino acid composition of original egg white protein and enzymolysis product of egg white protein using A-F
/(mg-mL™) 1%
(Asp) 0.054 8 1.76 1.95 0.80 9.81 9.90
(Glu) 0.3670 2.28 2.75 5.38 12.69 13.91
(Ser) 0.042 6 1.18 1.35 0.62 6.57 6.82
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% 6(4)
/(mg-mL ") /%
(His) 0.191 8 0.40 0.52 2.81 2.25 2.63
(Gly) 0.081 4 0.63 0.70 1.19 3.51 3.53
(Thr) 0.292 3 0.81 0.88 4.29 4.49 4.45
(Arg) 0.586 9 0.99 1.11 8.61 5.50 5.63
(Ala) 0.340 5 1.13 1.27 4.99 6.28 6.42
(Tyr) 0.593 1 0.81 0.76 8.70 4.49 3.85
(Cys-s) 0.2302 0.31 0.35 3.38 1.71 1.76
(Val) 0.647 3 1.25 1.34 9.49 6.97 6.80
(Met) 0.467 5 0.69 0.75 6.85 3.87 3.82
(Phe) 0.7470 1.11 1.25 10.95 6.21 6.34
(Ile) 0.420 8 1.05 1.09 6.17 5.86 5.51
(Leu) 1.026 5 1.55 1.68 15.05 8.63 8.50
(Lys) 0.695 2 1.19 1.38 10.19 6.65 6.99
(Pro) 0.034 5 0.81 0.62 0.51 4.50 3.15
6.8193 17.94 19.74 100.00 100.00 100.00
[8]
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