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Optimization of extraction process and basic properties
for pepsin-soluble collagen from Golden pompano skin

LIAO Wei,XIA Guang—hua, WANG Jia-mei, YANG Jin—kun, LI Yong-cheng, SHEN Xuan-ri"

(College of Food Science and Technology , Hainan University , Haikou 570228 , China)

Abstract : To improve the utilization rate of fish skin in processing by—product of Golden pompano ,this paper used the response
surface Box— Behnken method to optimize the extraction process of pepsin—soluble collagen ( PSC) from the skin of Golden
pompano.Based on the previous single factor experiment, the model was established by three factors ( enzyme concentration,
liquid—to—solid ratio and extraction time ).In addition , the basic properties of PSC were characterized and compared with acid—
soluble collagen( ASC) by Sodium Dodecyl Sulfate Poly Acrylamide Gel Electrophoresis ( SDS - PAGE ), Attenuated Total
Reflectance Fourier Transform Infrared spectroscopy ( ATR-FTIR ) and Differential Scanning Calorimeter ( DSC) . The results
showed that the optimum extraction conditions were 1.5% enzyme concentration,23: 1 ml/g liquid—to—solid ratio,and 27.5 h
extraction time.Under this condition, the actual yield of collagen of Golden pompano skin was 64.68% , which was close to the
predicted value(65.17% ).Moreover, the PSC obtained in this experiment had higher denaturation temperature (30.44 °C ) and
preliminarily identified as type I collagen, which was similar to the electrophoretic and infrared peaks of ASC.The technical
reference for the extraction of PSC from Golden pompano skin was given in this research.

Key words: Golden pompano skin;collagen ;response surface methodology ; extraction process

FhE 5 2ES :TS254.9 XEKFRIREG A X E 45 5:1002-0306(2017)19-0142-06

doi:10. 13386/j. issn1002 - 0306.2017. 19. 027

JES I A 1 (collagen ) Jit 2y 1) 445 45 21 21 b e i DL
PRI PELT AR, 20 R B 33% LTz gy
ATTES ) 1) B IR i S LIS R . B H AN
1, FR TN B B AR Z OB R R BOF S E T =
/b 27 FhAS [ 2 AU i i JsUER 11 (Type 1= XXIX) |, A
S P S AE LA S e A B AN o,
WhgEsEE X T BRI 2 i MR E R B B
JURZ TR A B 2y B AR AR K A T

W5 H#A:2017-03-29

rR T R R R U 1 T R JRURE, B R
{RBR SR UEEE 22 rhm 5, BLE &7 al A i
AR B IR SRR A RO

4G50 ( Trachinotus ovatus) % 44 DN IE 65 6% | {4 #1
B, R AR, IR 5 G R, — i nT ik 90% L L,
ST Ao i [E A R T v b X AR e MRV R SR B R 22
— BRI, AR R A i T R e S R 2 A
SUHVEsh Rl Bl 25 4 8 10 3% 70 B 09 R T Ok,

TEB BN 545 (1993-) , B, LA A, FF R 75 @ K= e dm TR 5K, E-mail ; wei_food @ 163.com,,
* BIEE : $45 8 (1968-) , B 14, 4%, FF % 75 ) . BT AF 5 Fo K = S ks iR An T 5 473X, E—mail : shenxuanri2009@ 163.com,,
EEWB: 5% 4 A RAE(317038) ;5 d 4 & SAFA X (ZDYF2017104) ; i dg K S50 8 20 A2 F 81 B (kyqd1662) ,

142 20174 5194



T

FER =Yy f R G AR B E AL R, H o6 T 4 68
fh 8 7 i IR B B0 R D 2 B AR A T A WY
LGP B R 2R T 2 A 45 $OK IR 32, ik L e vk
A5 SR FH IS Ty ok 3 BBURE T 2R 1 70 AN R A BE 1 e
¢ , QN B i R B A AN BRUE B 2B R fi i ERLE] )
K RBCRALAET . 5 LR JURh 7 4 Bb, Bl v 2 B
Jog J R LA R IR e | JE A e R e T R R BT AR
RE S, BEAT S I8 TRk as ™ o WP SR Ol it i
R TER AR T Sl i fn py 6% 0 7 5 S £ il A i S
JR IR T2, B T SR AR 241, T i | $E Bk
(] TR B | Tl A TR RE 45 DR 3Rt 4 X R B v R R
(= s S A AP = A s s = P 0l ol 12
fif 0T DRI, A S A AP R 58 R AR, 3t EChn Tl
b R O ] RORE B A B R ER SR A e 7 T AR R
el 4 88 £ £0 Flz T 15 PR s DR Bt B, O 3l ik SR T
I DR PV 45 2 FRL VK (SDS — PAGE) | 2141 )G % ( ATR —
FTIR) 5 2878 13 il 5t AL ( DSC) S AR T B X 4 8
a7 2 L A ST R A T T X E AT
1 M#BEFE
1.1 MRlE5 s

Wik a8 py VR R ZE L IR A RS
Pt RS S iE M S gh =, R IRV TE-20 CT
VIR LLAE s R I A R AR UE N V(S AR R
A BRAH 5 H HE E (5 P 800~2500 U/mg)  Sigma
ONE T BB R ROFE R PR AE R A RN
F 5 HA TR X Sy 1 7= 43 A ol 5 S FH K 3428 25 8
FIK,

Stratos = R F B OHL FEEFEE KA FH
Eyeld ¥ THEHL  H A Tokyo Rikakikai 23 ] ; Dycz
—24dn EHBEIKRG bR N—ILHEE); Tensor27
& HL nh AR #e 21 4b O 3% 4L 7% [E Bruker 2\ A
DSCI31EV Zm H A 76 F 2238 P il (X 3%
NI
1.2 XWHE
12,1 JEARBS S KR E S % GB/T
5009.3-2010"" SR FH 105 °C 4 T4k s 55 14 i & i
I 2% GB/T 5009.5-2010"" | SR FHMLEC 52 Al ; K
S8 I SE 2% GB/T 5009.4-2010" SR = LAY
bewk s IR IDT & B E 2% GB/T 5009.6-2003 ", R 1]
R ICHIR— L
1.2.2  FIWEER & ENE IR R R R T e
M) 20 R IR L 38 S 0 S 4 I 208 1) 2 o, 3l LAAHE I ) 3R
B AT A B RE S R IR R 1 S R I A R
P 2K < W EBOAS [R] e B 1) 32 I 2 R AR MEVR 1 mL i
A 150 mL FrPAER2 2% shifk 1 250 mL 4% T W IR &
¥ioy, 42 25 CHBEAMAEBEMA 1T oL & & R
(3.5 mol/L) ;10 min J5ANA 1 mL Xf — F 58 F st
(a3, 7 65 COKYE B, 15 7F 560 nm A 5
WA o LA 2 R o B e BE () AFIX 7 1 R O 3
(y) & ilpruE i £, 05 a4

FEf PR FREE S8 (% ) = RIHER &8 (%)
x11.1 (1)
123  fa 7 R FER IR0 B S5 HREC &% Duan'* 1

Vo XR'T 2= I
Vol.38,N0.19,2017

TIREEA BN, T A A 4 C Tt 7, R
GrtBAn Kz 8 /B 32 M9 FE 0.1 mol/L ) NaOH ¥
136 h, AR EE FUFIR 43 5 A B S ) 0 J7 J2 52 o
VEE AL, HEE R ULTE 10% W IE T B A 24 h L
JENE ;s K B B8 5 B RE BRI T 0.5 mol/L Z g vp , MR i
TR VT RN LY L E B S B AT IR IR IR R
JE W2 20 A0 3 3k, 0B F 12000 x g IK 7R B 0
15 min LB, WA HIEW, %N NaCl #hT =
ZLHREE 0.9 mol/L; 7E 10000 x g FAKIEZ 0> 15 min,
W UL VE J5 B T 201 WA TR IR B AR RO
0.1 mol/LIY Z. TR FIZE N /K Sy HM M 45 =M 24 h, Bl J5
TE SV IR T HRAIL S ¥ R T 058 BV hy il s 1A e T 2 1
(PSC) . MREM: IR H (ASC) Sk HIAH R iy 7 i 7E
NGBS E E A IS LR ST R E, R FHAE ST
Xl

JE SRR I PR B (% ) = SRR B AR 1 A
(g) /PSP R R &= (g) x 100 H(2)
1.2.4  PADRIZEICEG KRR A7 S0 96 45 S R G SCHik
[9,17-18 ], S BUR R R P f o R v 1 = A4~ e
2= (B AL WORE L AR BB (A ) o 1 e N i A
1.5% B0 EE 200 1 BRHRATA] 24 h, JE1 TR 32 505G,
2 ZZ Nl 0.5% 1% . 1.5% 2% .2.5% ; W ¥ b
10:1.15:1.20:1 25:1 30: 1 mL/g; $EHAF[E] 12 .18,
24 30,36 h X 4x 88 4 fa 7 i P R R 4R BUR 1Y
L
1.2.5  mpy EPLARSEE AR RS el 1, ok
JFH M B 1 Box—Behnken B 11 = [ 2 — /K514 8256
X, LN ESKEEIT LR L,

ES IR AISE VN S

Table 1  Factors and levels used in orthogonal array design
K-
e
SEN - 5
A fntER: (% ) 1 15 2
B #ORHE (ml/g) 15:1 20: 1 25:1
C $EHRAE] (h) 18 24 30

1.2.6  RPIMBERE BERE B UK (SDS-PAGE) 4387 4
P il e S 2 K SR (2.5, w/'v) |, Bl s 55 1R A B
YIo)iR A (1:1,v/v) , Bl /K 5~10 min £, X E1LL
#% . MRS LaemmLi'™ (77 ¥, SR AR L2 10 = 5%
LR P - H AR Ik RS, 76 7.5% W4T B IR
4% B i BE ,80 V R LR B S AF R AT, T
I A B e TR 2R AR S ot 1R

1.2.7 AR AR 2050635 (ATR-FTIR) 4387 HR
i S R A S, 5 KBr B3R AE TR KT s 50 e, &
Fo BEEW A RFEERE TREMERNE., SeigaHs
JLEI A 4000~500 em ™', 43 HEER 2 em T, FHAE R EBCH
4 K,

128 22 AR (DSC) 0l % iy 3 4
B R EAEG IS Tk (1:40, w/v) , #0524 h IR
5o BEIGFRBRE AR 9~15 mg TR, Insa g 3,
BT A E . R EERIRAEE 15~50 C, 43
FE#E A 2 °C/ming

(2017 % 10m 143



I@%tﬂ%&

Science and Technology of Food Industry

T i

2 R R R (JE )

Table 2 General composition of the skin of Golden pompano( wet weight )
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Table 3  Experimental design and results of response surface
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Table 4 The results of variance analysis for the regression model
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