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Table 1 Comparison of the hydrolysis effect of grass carp scales by four proteases
E AL KR TE) % I % HEIETE L AE ) KA K
Protease types Hydrolyzing degree Nitrogen recovery Gel-forming ability Hydrolysate taste Hydrolysate clarity
H % M Pepsin .85+0.01d 79.014+0. 65 ab + TR 9% Plain taste 35 Clarified

78.3740.35 b
79.4440.50 a
74.29%0.71 ¢

KK H#§ Papain .5240.12 a

1

Z A EAM Protamex 6.78+0.22 b
7

Tl B A A Alcalase 5.17£0.09 ¢

- Hr RS High bitterness
— [T BR-¥% Plain taste
- TR E Low bitterness

% Clarified
P34 Clarified
B Turbid

DY T 4380 5% Substrate concentration 5% ; 5 25 [ il 75 Ml i 300 U/g Pepsin dosage 300 U/g; H A& [ B M4 3 000
U/g Other proteases dosage 3 000 U/g; /Kfi#Bf A 120 min Hydrolyzing time 120 min; “ "R 0] LI EENE “+ 7 represents

having gel-forming ability; “—"F£/RANBEIE W EEME “ —” represents not having gel-forming ability.

I 1 AT, SR R K i £ a9
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Table 2 Effects of hydrolyzing temperature on hydrolyzing

degree, nitrogen recovery and gel strength

KA/ °C KA BE / % AR/ % BEBCIR L/ g

Hydrolyzing Hydrolyzing Nitrogen Gel

temperature degree recovery strength
40 1.22+0.02f 59.91+1.28 g 1179+86 ab
45 1.3540.03 e 68.07+0.18f 1210119 a
50 1.52+£0.02d 77.30%£0.39e 1102+16Db
55 1.6040.05 ¢ 82.34+0.79 b 940+52 ¢
60 1.68+0.01 b 84.07£0.57a 11184+65b
65 1.8040.01 a 80.8240.46 ¢ 1225+14 ab
70 1.61+0.05¢ 79.79£0.35d 1246+77 a

DpH=3.0,[S]=5%,E/S=280 U/g.t =120 min; HHE /NS
FEEAATE F RRTE 0. 05 KF EZERARE (DMRT), FIA. The
data with the same letters in the column are not significantly differ-

ent in the level of 5% ( DMRT) ,the same as below.
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Table 3 Effects of substrate concentration on hydrolyzing
degree, nitrogen recovery and gel strength
IRY R Y IRIREE/ % MR/ % BRI / g
Substrate Hydrolyzing Nitrogen Gel
concentration degree recovery strcngth
1 2.4440.09a 92.26+0.16 a 242+15 e
3 2.4040.01 a 90.96+0.34 b 305+13d
5 2.164+0.04 b 81.59£0.36 ¢ 467427 ¢
7 1.8740.02 ¢ 73.77£0.27 d 5504+28 b
9 1.40+0.01d 67.13£0.19 e 679152 a

F= 0 I S = B g ) A 3 BT N 1o
M 280 U/g.
DL pHE., 3R 5 Wn T HEAMAEAR R
i pH BT 7K fife 5 % i UR
x5 BEHENBEOBABEEEHIRNOZM
Table 5 Effects of initial pH value on hydrolyzing degree,

nitrogen recovery and gel strength

1)t=60°C ,pH=2.0,E/S=280 U/g,t=120 min.
3) B L, AR B S 0 N A K i R £
0 058 S5O A S e LR 4,
x4 NEENBEEABKBEAESHHIRNT MY
Table 4 Effects of pepsin dosage on hydrolyzing degree,

nitrogen recovery and gel strength

ik pH A IR RE/ V% A/ % BECR /g

Initial pH Hydrolyzing Nitrogen Gel
value degree recovery strength
1.5 2.47+0.02 a 83.80+0.02a 385+21ce
2.0 2.454+0.03 a 83.70£0.05 a 444£30d
3.0 1.784+0.09 b 81.5140.24 b 939460 c
4.0 1.45+0.05 ¢ 71.924£0.77 ¢ 1115£90 b
5.0 1.0340.01 d 56.8540.86d 1295446 a

hn g/ (U/2) KA/ % R/ % BEIRIR L/ g
Pepsin Hydrolyzing Nitrogen Gel
dosage degree recovery strength
0 1.1240.01 d 55.524+1.11d 1034+88a
140 2.257+0.01 ¢ 71.244+0.44 ¢ 475+26 b
280 2.2840.04 ¢ 76.56+0.11 b 444 £33 ¢
560 2.4640.21 b 79.6941.57 a 424+2d
840 2.50+£0.08 a 80.44+1.20a 31+7e

1t=60°C,pH=2.0,[S]=5%,:=120 min.
1 4 TR, SORES B LA, S n 280 U/g
2R M ] £ K 1. 04 %0, LRI I S 2 A S
T v A A 6l K ) R RN, Ak 2 Y
I E A RS, A WCR AR AR K H B R 9
*6

1t=60C,[S]=5%,E/S=280 U/g,t=120 min.
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Table 6 The results of orthogonal experiment of enzymatic hydrolysis of grass carp scales with pepsin

K% Factors

IK 3 R Effects of hydrolysis

FFEHAKAORIE/C BRI pH I CRMEESE Y DR/ (Ug) KL/ % WU/ Y RHEIE /g
No. Hydrolyzing Initial pH Substrate Enzyme Hydrolyzing Nitrogen Gel
temperature value concentration dosage degree Recovery strength
1 55 2.0 3 140 2.20+0.01 81.2440.60 927451
2 55 3.0 5 280 2.4540.02 76.02£0. 15 476445
3 55 4.0 7 420 1.924+0.01 66.26+0.58 13594108
4 60 2.0 5 420 2.527+0.03 80.1740. 33 112420
5 60 3.0 7 140 1.4740.07 52.63740.63 1401451
6 60 4.0 3 280 2.214+0.18 80.9441.03 1261456
7 65 2.0 7 280 1.95+0.03 74.03%1.35 193+20
8 65 3.0 3 420 2.26+0.08 88.63+1.15 305+13
9 65 4.0 5 140 1.46+0.05 64.384+1.31 2051+119

1) F P E TN 3 W E 45 B 49 #{H Measurements were performed in triplicate; 7K f# i} 8]y 120 min Hydrolyzing time was

120 min.

HH 6 A 7 Al J0, 45 IR 2 X 56 10 52 w6 15
F T W F K (P<C0.05), #bAK MRS, 0
X 7K fifk BE B 52 e e K, VR R S W ok B AR 4R pH

L 7K fif 3k BE B9 82 R B /0N L K AR BE R R BG4S R
AIBICIDS 5 5 M AT 5 o I8 1 v B B4 52 W) B K
LU i 12 AR B p L AEL L /KSR R B2 B9 B2 T /)
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Table 7 Analysis of variance on orthogonal experiment(F/P)

J5 23k J5 Origin of variance

EES

Factors

A KR/ C

Hydrolyzing temperature

Initial pHvalue

Bilgls pH (i CIRY B 225/ 4

Substrate concentration

D finfgE/(U/g)

Enzyme dosage

JK fi# B Hydrolyzing degree/ %
AR Nitrogen recovery/ % 119.39/<20. 000 1
BEMCSRE Gel strength/g 4.66/0.017 5

73.66/<0. 000 1

102. 81/<20. 000 1
390.79/<20.000 1
935.97/<C0. 000 1

180. 32/<20. 000 1 275.70/<C0.000 1
2 108.04/<20. 000 1 1 024.06/<20.000 1

16.32/<20. 000 1 711.15/<C0. 000 1

AR KA SG 2 ASBICIDS, T X 5 5 3 5 5%
M) 5 KP4 S A B pHL AL G U A il ARG 40 VR
JK i TR BE 5 ) e /N W RS SR B B R I BN
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Optimizing Processing of Collagen Peptide Extraction
from Scales of Grass Carp with Pepsin

SHEN Feng YANG Li-li XIONG Shan-bai ZHAO Si-ming
College of Food Science and Technology/Aquatic Products Engineering and Technology
Research Center of Hubei Province ,Wuhan 430070,China

Abstract The collagen peptide were prepared from scales of grass carp with pepsin, protamex, pa-
pain and alcalase. The effects of protease types and hydrolyzing conditions on the hydrolyzing degree,ni-
trogen recovery and gel strength of the hydrolysates were investigated. To obtain high gel strength colla-
gen peptide, conditions for hydrolyzing were optimized with orthogonal experiment. The results showed
that the nitrogen recovery of pepsin hydrolysate was much high,and the hydrolysate had the ability to
form gel at low temperature. The results of orthogonal experiment indicated that hydrolyzing conditions
had a significant effect on the hydrolyzing degree, nitrogen recovery and gel strength. To obtain higher
gel strength and nitrogen recovery,the optimum value for substrate concentration, pepsin dosage,initial
pH value and hydrolyzing temperature were 5. 0% ,4.0,140. 0 U/g,and 65 °C ,respectively. The hydroly-
zing degree of scales of grass carp by pepsin was 1. 46 % ,with nitrogen recovery of 64. 38% ,gel strength
of 2 051 g when hydrolyzing 120 minutes.

Key words scales; pepsin; enzymatic hydrolysis; gel strength

(FTAES 3 TE L G)



