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Abstract: In order to optimize the production process of functional polypeptides from silkworm pupa protein by enzymatic hydrolysis, the
effects of different proteases, temperature, pH, substrate concentration and enzyme amount on the degree of hydrolysis (DH) and the

trichloroacetic acid nitrogen solubility index (TCA-NSI) wete explored using response surface methodology. It was proved that trypsinase,
.

flavourzyme and neutral protease were the most effectiv the hydrolysis of silkworm pupa protein. The optimal conditions were
found to be hydrolysis temperature of 54.6°C, pH 7.38, s

Under these optimized conditions, DH.0f 29.2 and TCA-

tration of 7.33%, protease dosage of 3.62% and hydrolysis time of 6 h.
of 81{14% were obtained. In the obtained functional polypeptides, the content of
peptide reached 74.6%, with a number average molecular weight of 665.5 Da and a weight average molecular weight of 726.9 Da, while the
content of free amino acid was only 7.33%, which indicated that the low molecular peptide instead of free amino acids was the main ingredient,

although the silkworm pupa protein-was enzymatic-hydrolysis by depth.
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Table 2 Effect of complex enzymes on.the DH and, TCA-NSI
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Fig.2 Effect of hydrolysis time on DH and TCA-NSI

HHRRGE . R ER IS e R A R 2 A il
IKfEZR A AR DH A1 TCA-NSI AL h 28 np 2
Fi7 o B 7K AR ] [P 4E K, DH AT TCA-NSI A E 7t
KEFIH DH Al TCA-NSI S E ETH#as, H
TCA-NSI _EFH#EE L DH S 7Kf# 2 h B TCA-NSI
A B KAB ) 86%, 111 DH AN IE B H AR KB 59%:
IKAE 4 h B, TCA-NSIIAF|H i KAE ) 95%, 1l DH
IGE B Hod KAB R 84%; 4 h LLJS, TCA-NSI JI A
FERgh0, {2 DH MALESREIE N, 2K 6 hiN, J7
LB H i KA 93%. 7G58 DH. TCA-NSI A
FERAS, 1RTE 6 h AR K AR 1] .
24 HROHA SRS R

DA SEIGEE IR SR 3 Bin, KA Design
Expert 7.1 HF0F SEEG G #EAT B 70 #r, B BRAE
0=0.05 7KV EAN R, 15 307K AR AN LIRS 2t
AR x;~xq [ EH T FE N

Y =26.18-1.90X-3.36X5+2.61X,4-2.00X,X,-2.74X,*

325



MK EmBHL

Modern Food Science and Technology

2012, Vol.28, No.3

2.49X,%-1.01X5%-1.46X,>

Y,=75.34-2.70X-8.88X,-3.38X3+2.66X,4-2.82X, X,

)

+2.33X,X5-4.65X,%-8.43X,°-3.15X:>-4.07Xs>  (2)

AW, Y AKBE (%, mim), Y, AhEREE (%,

m/m), X;~X;4 8 RE69%AE.
2 3 FIEE IR FIER

Table 3 Experimental design and results of central composite

design experiments
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Table 4 Regression results from the data of Central Composite Design experiments
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Fig.3 Effect of temperature and pH on the DH and TCA-NSI
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Table 5 Molecular weight distribution of silkworm pupa

peptide
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4857~2048 321 3065 3712
2048~1396 4.8 1787 1846
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7 6 BIRBRF R D DER (%, m/m)
Table 6 Composition analysis results of silkworm pupa peptide
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