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Optimization of extraction acid-soluble collagen from
crucian carp scale by response surface methodology
ZHU Xiu-ling ,DAI Qing-yuan, CAI Wei-rong, WANG Jian

(Department of Biochemistry Engineering, Anhui University of Technology and Science, Wuhu 241000, China)

Abstract:Based on the single factor experiments, the effects of acetic acid concentration, ratio of solvent to solid
and extraction time on the yield of acid - soluble collagen ( ASC) from crucian carp scale were optimized with
response surface methodology.A methematical model was established and analyzed to describe the relationships
between the factors and the response of the yield of ASC from crucian carp scale. The results showed that the
optimum extracting conditions for ASC were as follows: the concentration of acetic acid 0.41mol/L, the ratio of
solvent to solid 12mL/g and extraction time 54.81h.Under the optimum conditions, the predictive maximum yield of
ASC on the dry weight basis was 20.97% and experimental value was 20.68% . Comparing predictive value with
experimental value,the relative error was 1.38%.The highest relative solubility of ASC from crucian carp scale was
obtained at pH4.No changes in solubility were found in the presence of NaCl up to 3% (mg/mL).However,a sharp
decrease but no less than 40% in solubility was observed with NaCl above 3% (mg/mL).
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ZEFHR(REA m,,g)
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0.20 0.35 0.50 0.65 0.80 Pl 4 BRIUNIHIXS ASC 35 1 5200

LIRUTE (mol/L)
2 ZBVREENT ASC 183150

LFRUEST ASC 1SRN IE 2, L Rk
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ZER AT T, R 4 0, XT O RR R ) SRR B A
REWANMK IR A TR 4 B 4 Bt 18] ANkt b, = 25 %
ASC 18RRI 2 /= i i 2, Ui = 3 BUE K/ E
PR R T ASC 18, BB M TR E R® S 0.9811,
Tt WA 50 i 57 B BD ASC 53R i AR 1k 98.11% 3k H B
PER AR &, B 20 R e B L ot B D B B ast [a] A9 fE, IR
Ub, [EUE 52 AT LA g 4 i 8 3R FE AL PR 7 55 0 (B =2
A SCER , T LUF] A B A 7 R 50 2 S fE R B T2
Ft4 .

K 5~ 7 W T LR R RURE B AN BURS (A
— R FEAZ HAE X N s, B S AT, 2
Wtk X, —EBT, BiE LR B X, g, iR
F A5 38 500 02 B W 1 AR 5 B W /b 5 2 £ TR vk 3
— BB, B AR A5 R 25 WOk H i 3 R 2 S iR
B RN 5 MBI gAY X, S 0,X, Sh-0.5
B, 244075 X, A —0.62 B, ASC 153% F 20.60% , X, K
-0.40 I}, 15 % 34 20.79% , X, Jy —0.09 I, 15 % K
20.55% ,X, N 0.20 IJF5R X FEAE N 19.77% .

F4 SHUNIT

TR i Y e
Rz
W 19.61667  0.61764  31.76  <0.0001 ® %
X, -3.11625 037822 -8.24 0.0004 * ok
X, -1.80375 037822 -4.77 0.0050 * %
X, 1.85000 0.37822 4.89 0.0045 # %
X, X, -3.36833 0.55673 -6.05 0.0018 # %
X, X, 1.25000 0.53489 2.34 0.0666
X, X, 4.30250 0.53489 8.04 0.0005 #
X,X, -3.18833 0.55673 -5.73 0.0023 ® ok
X, X5 —-0.54250  0.53890 1.01 0.3570
X5 X, -2.15583 0.55673 -3.87 0.0117 *

4
Bl 5 2Rk R
Xt ASC A5 252 e 14 Ui g {17 (X5 =0)

0.9

Xelhl gy
B 6 Rk AN HR B i)
X ASC 15552 i 4 o 1 1 17T ( X, =0)

6 FRAF, PR HUET (AL AS AR | bl 25 Wk B pd 18 R,
ASC 153250 J2 38 W 18 T T ST B 2 Wk L
—E B}, PEHRET A A X, fE-1 = 1 JEBN AL, 78
— 2 B} ] PN AE < i BB () A5 ] F ASC 13 321

250 o105z

10.0
7.5 0.9
B &

e /E/{(ffz( mo-l(/)L.9 ﬂ’%
Bl 7 LR EE RO IR ]
X} ASC 45252 ma g e vy (1 17 (X, =0)
(B —E(H )5 ASC 152 Bl B [A] 2 K ARSI i,
F I 7 A5, P8 e 3 AN AR Bt Bifi 25 H2 Bt [a) f4)

A, ASC 15 2 2 S 3 Ny J5 S Wi 2. i $E

BB (RIS AR B, B S PR MR BE 3, ASC 15 R 2 T

(S =

5~& 7 FW,ASC 1585 LR B OEFLE R

PEH R = AR EA K, X = NHREAERES

Fed & hT LA 2 ASC A5 RR BN LS e RME . 15X =

AR LM T A (2) B — B - S 505 T2, 15 2l n

TR

—-3.11625-6.73666X, + 1.25000X, +4.30250X, =0
= (3)
—1.80375 + 1.25000X,-6.37666X, +0.54250X, =0
i (4)

1.85000 +4.30250X, +0.54250X,-4.31166X, =0
= (5)
fRITFRA1S X, =-0.8871,X, = —0.5009 FI X, =
-0.5192 , MR YE G E 5 B gm0 1E 1 5 P =X A A5 x| =

0.41mol/L,x, = 12mL/g, x, = 54.81h, B i ff o s

ASC Fx I T 228 LR U I 0.41mol/L, # Kl b

12mL/g, $#2 U} [a] 54.81h, fi [MIH 7 F2 AT 15 ASC i

B IEISE A 5T 20.97% , IR T 44T,

STEBRIMAT ASC 15558 20.68 % ( =R V-A47 5L 5 173

B, B n = 3), 5 3% 7000 8 AH b, AH X 1R 22 R

1.38% , K, >R R o iz i T8 59 B 356 P A A5 3810 1) 12 R

T 2ASHHER ] &, oA SCHME .

2.7 ASCHIRfEE

R 1.2.4 BA4E, pH S SHAREN AT ASC 19 52 A 55

SIULIE 8 K9,

100
80
60
40
20

0

HRTV R JEE (%)

pH
&8 pH X ASC ¥ fiE B iy 5%
pH XF ASC ¥ BE 52 ma ( ULIK 8) Bk, 24 pH Ry
4 B, ASC XA R B AN 93.63% ;24 pH Ky 7 i,
AT A F5e /1 5 11T pHLAE 7~ 10 JE B, AT 1 il 2
N pH BE I Z Hr 4 o H s AT R i It R
ISR A7E 7 BT, 4 pH $23E 288 1 00 &5 g SR,
F BT T v e A 422 0T % M 2 P IR RS 1) i /K AH B
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NaCI¥# & (%o,w/v)

B9  NaCl X ASC A B (1 52 1
VERIIG 58, 308 M L 4+ SR 4E  ULIE , AH X5 fif
FEAR™ . Y pH R Bg S5 H S B AR A 2 i
Tf , 85 BT 43 A B HE T, PRt 2R T3 A X0 3 i
B o

HE 9 F M, [ W T NaCl ¥k BEARF 3%
(mg/mL) B, ASC 7E 0.5mol/ L Z, 1%t 14 145 fif 135 B 1
=T TE NaCl ¥ W By 3 i B2 24 NaCl ¥k B2 Ry
3%~4% W}, FAXT IR FE R G NaCl ¥ B2 38 ROm i T~
% ; 24 NaCl ¥ & KT 4% Bt , A0 X145 i 2 22 18 T %
{HJE , ASC 7E£ NaCl ¥ (1%~6% , mg/mL) H1 1A X
W EEINAE 40% Ll o &5 B AE NaCl %5 Wk v i i
FEREAR IR P B2 TR & IR S BUE A i 4y
FlEjEKAH BEAE AR, R S E AR A RAE
L T 35 i P8 AR
3 g

FIFH SASO.1 #RA4, R FH i B T s (RSM) #5537 T
o g ASC $2 BT, 20 4570 i IR 22 T A 2 A5
Y SrHT T A R R XTI N AE 52 I, X ASC #EAN
[F] pH A NaCl 38 H W Al B EAT T 90125 5047 o

25 SR - % i N B RE ) Sk 2R R B R B /MK
WM TR BRI (8] AR b s — Wk 2 I =0 8%
FETRUALL A T B v, SR O iR 25 /o X M) N [B1 5 Ty i 3
T —Br i S TF SR R R ZE &SGR 4
fiB e BE 0.41mol/ L, kb 12mL/ g, $2 B At [E] 54.81h
TEMEMF T, ASC I =i 15 RIS (E K 20.97 % |, T 55
B AT 35 20.68% , 55 B U AE AH LU, AH X 152 22 Ry
1.38% , ASC )3 5% W pH S 8758 8 ( NaCl %
WA 24 pH 7S5 S i, A X1 i B A, e 25
S5 H, SUESE AR XA A BE R O, 2 pH SRy 4 BF, AH XTI A
FEE KA 93.63% ;>4 NaCl ¥R JEART 3% , &5 F iR E
XF ASC AH X i S5 SE M 32 /)N, 24 NaCl ¥k B2 R F 3%
BF, A XV i 3 S 2 U TR T [T S R g, (B
1 40% L I,
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