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Preparation of Gelatin and Collagen Peptides from Salmon Skin

KONG Hui', XING Xiaoping®, CAO Yuhua", CAO Guangqun'
(1. School of Chemical and Material Engineering,Jiangnan University, Wuxi 214122 China; 2. School of
Chemical and Biotechnology, Yancheng Institute of Technology, Yancheng 224051, China)

Abstract: Gelatin was extracted from salmon skin by acid leaching and water extraction. Ultraviolet
spectrum with the maximum absorption wavelength was 233 nm,and amino acid composition
testified that the extract conformed to the characteristics of gelatin. The gelatin extract rate was
60.46% ,and the gelatin content in the extract was 83.92%. Papain was used for enzyme hydrolysis of
gelatin to become collagen peptides which were low molecular weight. The effects of hydrolysis
time,amount of enzyme,substrate concentration,pH and temperature on hydrolysis rate were
investigated systematically. By orthogonal designed experiments,results showed that the optimal
conditions of enzymatic hydrolysis was hydrolysis time 2.5 h at 55 ‘C ,amount of enzyme 7% ,
substrate concentration 10% ,pH 8.0. At the optimum conditions, the hydrolysis degree was 12.65%.
The collagen peptides from salmon skin had low molecular weight, whose molecular weight less than
1000 Da accounted for 91.5%.
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Table 1 Levels and factors of orthogonal designed
experiments
i ) Ji 7 i
1 6 6 50 7.5
2 7 8 55 8.0
3 8 10 60 8.5
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Fig. 1 UV absorption spectrum of the gelatin from salmon
skin

280 nm Ab JC R WG T AR S5 R Y B IS AE 250~
280 nm b A % 55 1 S AR i, BRI A D R
Phe % 05 G s, 538 2 LR/ as i —
o L, EAMRIBOLTE R I 4 1R 1R — K B 1515 2] 40
JEE A v g e s B2 WG

2 weFPROENSERARN

Table 2 Amino acid composition of gelatin from salmon

skin
IR 28 R IR 5 B %
K &% IR (Asp) 4.95
4 & 2 (Glu) 7.76
2258 1R (Ser) 2.95
41 % 12 (His) 0.86
H & R (Gly) 34.4
J1 % R (Thr) 2.26
&2 B2 (Arg) 5.34
T E R (Ala) 13.01
i 22 R (Tyr) 0.33
P e 282 (Cys—s) 0.09
2% B2 (Val) 2.45
F i 22 2 (Met) 1.53
ZR N Z IR (Phe) 1.45
5 5% 2 1R (1e) 1.08
552 R (Leu) 1.82
2R (Lys) 3.05
fili & 2 (Pro) 11.57
2 I 22 (Hyp) 5.10

23 SEBAS W

W ¢ 1Y) 2 5 TR 20 A O i, H (R 2 o
1R Gl 5T (1) 30% , 7. 28 HE TR (M 20 IR A i a2 ) &
R, R 2 A R TR 10%, 1
2 M 2R A S BH S )RR AR 2 R B A, O HLBH
FBEAN 0 a1 A /a1 2 I R R €8 B R, X TR
ZRONE NS, MR 0 i B X D
H iU i AR A I 2 R I e A BUEE A 1090,

22 A T g B R ) g R R O A A K
R R o o B =, N 34.4% , VR R TR = IR A
R, B 9N 13.01% 11.57% , W24 FE R
BN 16.67% , H &R N 2 5 7R 5 o 802 B
IR 50% . 75 7 W 28 KR By % B 28 L R Jo it 4
B PR 3 a3 2 v 3 R A 43 A T
TR S A ) 10 2 0 v ) B £ R WG R A
9% 2 AR f0 Bz I It 2 1 b H 2R o i o B e ,

jleZ¥%] JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.37 No.10 2018



LR LE B e RPN IR IR R E G K E &

32.28%, V2R M2 IR it e 43 8053 R 12.36% |
11.74% , F2 Wi 2 R Jot 15 53 B0 R 8.17% , 5 fik £ jz W it
AH LIS AT 22 5

24 AREAEHKBHARNEERZIRE

V3 25 58 T Tl A B I)JVG 400 I o 53 45 Ity i
pH I A TR 11 il 7K S e 0 7 FH S 52 7 1 520

F & 2 (a) AR, B2 — FF 46, 7K A B i s ) A%
AR, 1 h 5, K i R N K i AR b s
28,25 h i, KR L AS i e ) 4 28 Ak i AR Ak
K S5 e FLZR 8 | WK i 1A e 5 4 2.5 h,

P 2(h) AT LA AV B 5 K ik 2 T A
Sl TR B Ay BON 8% Ik B e KA, 4R
L BOR T 8%, JK A N RS X R
Sy, WA AR 2 R AR IR W 5 4y 45 A L
AR R R B BN B AR I ) v B R et A5 i A
FH SR K K T Ak SR 18 RS o 0 4
AR K i it T2, O IR AR K R e e
R, it At A R A K i R B o T LA ) o 2 434K
HERE K 8%,

M 2(c) T RLE Y g a4 K, oK A B B =2
B, 20l ek oA IO 0 B 790 R A R RE O 4R AR
1 BN EGEEAT L, AR FT T AH R A 5 1 A K
SN AR SRR A IR AT T IR K f#
JERAR S A, BT LA e N TR 50507 %

10

IR RE /Yo

& 2(d) AT 0, pH 1 hy ik s I 1 2 B2 PR 2R
KA BE A pH R34 misE K, 24 pH o 8.0 M /K
i FE e K, RS 8 K pH, K i FE 5L 80 B R 3
FEIE Y pH i & sl R T R 4l B 1A
T3 A AE A RN ok AR AR pHL AR Ak 23 52 TR
Titf 118 35T A AN S L B 30 14 fie B S A SR I S
Ivi) B JEE 9 1 At 5 2 pH AR 52 I, DR I o 1R
‘H pH {EH 8.0,

ek 2 5 i e S N 1 EEE R L B 2(e) W]
LU R 5 K S P S TE A S K A LR K B 55
CHF, 7K BE fe A, WU 4k 2k T i IR B, /K it B T 4
BRI 3 2 PR S A0 Tk fofF 6 5 0 A0 9 Al 4 AT 3 R A1
TR A G TN L T LK R e R 55 °C

F PR 2R S 56 15 B K JICER (K A e £ 1
JEBE 1 e e 45 1R AR R] 2.5 b I o
¥ 8% | i i i 43 B 7% (8 610 Ulg) .pH 8.0 i &
55 °C, % &M F KRR 12.27%,

25 EXRBERSHH

i 2 3 40 BT Al 45 DR 38 6 AR IR 1 T /K it B
iz il & I S5 A 1 KK R SR S AR Y A > C> D
> B, BV > B AR TR > pH SR 4 5, i
b W 22 5 A B B A K-S ABsCDs,  BIVE it I 1]
2.5 h, NG 7% %) 5 5 AR 10% , B L
60 °C,pH8.5 ., 1 AR 7K fiff 2 H 4l 3 A 45 B4 1) 4

12

0 30 60 90 120 150 180 210
#/min

(@

65 70 75 80 85 90
pH
(d)

IR E %
o0 S

N

~

&2

10
8 S
=0
&
6 ES
6
46 8 10 4 5 6 71 8 9
ST 0 % SR/ %
(b) (c)
9.0
©
=75
&
% 6.0|
45
40 45 30 35 60
7°C

©

AREEEHKFEEFAKNARNZIIE

Fig. 2 Optimization of reaction conditions of enzyme hydrolysis of gelatin from salmon skin
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Table 3  Orthogonal array experimental results of
enzymatic hydrolysis reaction of gelatin from
salmon skin

s | A | & | | 0 |k
1 1(6) 1(6) 3(60) 2(8.0) 10.16
2 2(7) 1 1(50) 1(7.5) 9.58
3 3(8) 1 2(55) 3(8.5) 11.62
4 1 2(8) 2 1 9.56
5 2 2 3 3 12.45
6 3 2 1 2 10.68
7 1 3(10) 1 3 10.22
8 2 3 2 2 12.58
9 3 3 3 1 11.82
k, 29.94 31.36 30.48 30.96

k> 34.61 32.69 33.76 33.42
ks 34.12 34.62 34.43 34.29
R 4.67 3.26 3.95 3.33
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Fig. 3 Molecular weight distribution profile of gelatins

from salmon skin
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Table 4 Molecular range of gelatin from salmon skin

>10 000 10.550 24375 24978 24645 96.71
10 000~5 000 12.319 8 044 8 256 9 842 0.42
<180 20.626 129 131 132 2.87

x5 BEFREZEARNENSFRESH
Table 5 Molecular range of collagen peptides from

salmon skin

5000~3 000  14.400 3679 3793 3015 0.27
3 000~2 000  15.182 2329 2358 2018 0.88
2 000~1 000  16.555 1255 1303 997 7.34
1 000~500 17.722 627 651 548 32.21
500~180 19.202 278 295 256 54.26
<180 20.854 98 104 110 5.03

| 3 2 iz
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TIKAE LR 12.65% . il £ 00 e it AR 1 BIORE X 4 Jo
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