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Preparation and Nutritional Composition Analysis of Enzymatic Hydrolysates from Silver Carp Frame

MENG Chang-wei, LU Jian-feng*, XUE Lian, GONG Zi-hui, LIN Lin, YE Ying-wang, JIANG Shao-tong
(College of Biotechnology and Food Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The purpose of this study was to optimize the hydrolysis of silver carp frame by flavourzyme and analyze the
nutritional composition of resultant enzymatic hydrolysates. Five process conditions including pH, temperature, material-to-
liquid ratio, enzyme dosage hydrolysis time were optimized by Box-Behnken experimental design combined with response
surface methodology to be 7.59, 44.9 “C, 30:100 (g/mL), 4.02% and 5 h, respectively. Under the optimized conditions, the degree
of hydrolysis was 26.17%. The obtained hydrolysate was rich in amino acids and mineral elements, indicating its highly edible
and nutritional value.
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Table 1 Optimal reaction conditions of four proteases
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Table 2 Factors and their coded levels in Box-Benhnken experimental design
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Table 3 Basic chemical composition of silver carp frame (on wet

matter basis) %
% K4y NI iR E| K5y
o 69.41 &+ 0.38 4.07 £+ 0.05 19.60 = 0.85 6.81 +£0.24
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Fig.1 Comparison of hydrolysis degrees of silver carp frame by
different proteases
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Fig.2 Effect of material-to-liquid ratio on hydrolysis degree of silver
carp frame
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Fig.4 Effect of temperature on hydrolysis degree of silver carp frame
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Fig.5 Effect of enzyme dosage on hydrolysis degree of
silver carp frame
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Table 4 Experimental design and results for response
surface methodology

WS XofgdfpH Xo BRFRIERE I'C Xo B /%  JKAREE 1%
1 -1 0 -1 20.80
2 -1 0 1 23.25
3 1 0 -1 23.54
4 1 0 1 21.50
5 0 -1 -1 22.90
6 0 1 -1 22.63
7 0 -1 1 23.52
8 0 1 1 24.02
9 -1 -1 0 24.50
10 1 -1 0 24.84
1 -1 1 0 22.80
12 1 1 0 25.36
13 0 0 0 26.00
14 0 0 0 25.51
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Table 5 Variance analysis of the regression model of hydrolysis degree
of silver carp frame

IR AmE Rl ¥y 05 F{i P B
X1 1 1.80 1.80 5.89  0.0722

Xz 1 0.11 0.11 0.37 05767

Xa 1 0.68 0.68 221 0.2105
XiXe 1 1.23 1.23 402  0.1154
XiXs 1 4.84 4.84 158  0.0165 *
XoXa 1 0.15 0.15 148  0.5250

Xi 1 4.43 443 1445 0.0191 *
X7 1 0.13 0.13 0.43  0.5462

X3 1 16.69 16.69  54.47  0.0018 *x
i 9 27.71 3.08 10.05  0.0201 *
W 4 1.23 0.31

KA 3 1.11 0.37 3.07  0.3919
aliiRzs 1 0.12 0.12

eyl 13 28.93

W o« RRTE a= 0.05 KV L2 »x RRTE a= 0.01 KF EW .

(5] 51 7 R 45 T R B 7 2 e BT 4 R W, IR 3 XS
o TR T (R S0 s B (P << 0.01), X K XaXs (RS H.
30 o 7K AR (R 5 0 8 25 (P << 0.05) 03X 2 W] 4% 5% i [A] 2%
XoF T 7K S D S MR AN 2 T R 2R M DG R e

XA J7 R REAT B R, AR e 1R 2 K P
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Table 6 Amino acid composition of enzymatic silver carp
frame hydrolysate

AR B 1% LR B 1%

REZR(Asp) 10.76 HE R (Met)* 2.48
INEIR(Thr)* 4.96 RS IR (11e)* 5.24
2255 1R (Ser) 3.35 SRR (Leu)* 9.05
BHE R (Glu) 15.64 P2 BR (Tyr) 0.81
2B (Gly) 14.03 KN (Phe)* 4.46
WA (Ala) 9.75 5 R (His) 3.36
- 2 2 (Cys) 0.34 W B (Lys)* 8.14
A R (Val)* 5.52 K5 (Arg) 2.1
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Table 7 Contents of micro and macro mineral elements in enzymatic
silver carp frame hydrolysate (on dry matter basis)
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