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Optimization of Extraction Process of Acid - soluble
Collagen from the Walleye Pollock ( Theragra chalco-
gramma )by Respone Surface Methodolgy

Z:T"E H)%aﬁél’ltéai ;ﬁxxajljkéla%lé}ia?’l‘iﬁ
LI Xiao,LLI Hongyan, WANG Ying,LIU Tianhong, WU Zhihong,SUN Yuangin

(NARB BB ILARE S 266100)
(Marine Biology Institute of Shandong Province, Qingdao,Shandong,266100,China)

WE . [THEHMLL S0 ( Theragra chalcogramma )0z TR VAP IR R R 1 A9 H2 B T 25, R sE B Ak pe 4 4
T 28R MBS . (A EYFE 2 FR R BE 48 B [A) ROk L A0 o R R S 0 5l b, DA TR V8 1 e D 2 1 4R
B3 g i 1oy {H . 5% ] Box-Behnken 3% 1152 5, @ 57 $2 R 19 — R Z 50 [0 A BERY , 558 3 A B 3R 0 4 B 1 52
Wi, K45 SR X% 1R i M e Dt A 1 B B BB 149 552 1 Ay H R L = 4 BB I i) > 20 TR ¥k JBE 5 A8 TEL I T ORL IR L - B B
V] 7 350t 4 B3 5 o) R HG S 2 ORE L - 2 T ik R T UK i BEOR R 2E, JHCth 58 H IR0 B ROR R R (B 3
aob S 0 HR G 45 A ] AR I R AT AR A3 BT L A 30 4 IBOPk 65 £0 f0 Y BR U M R R AR R R I AR T2 S U SRk
B 0.5 mol/L F& B[] 40 min BHE L 1 ¢ 9, 7EMRACSEUSRAET BRIV 1 e I 25 1 o 48 B Ay 30 T 16 A
20.53 % » SEME > 20. 10 % 5 1250 52 B AT 300 1 g JAL 2 11 Pl Uk PR 45 O T A, TE 44 4 i B . (&5 1% Il I 4
G JRTAT AR MUY = W B AR AR A T IR A B B A 45

KGR Pl MRy FRISPERCE A BT 0 T ik

MESZES.S985. 1  XEIRIRA.A  XEHS.1002-7378(2016)04-0250-08
Abstract:[Objective]lWalleye pollock ( Theragra chalcogramma ) is one of the commercial
fish species in China. The skin of pollock is usually dumped without utilization,which would
cause environment pollution and resource waste. The main component of pollock skin is col-
lagen. For effective use of the dumped skin to prepare collagen,it is necessary to obtain fuda-
mental information about the pollock skin collagen. [Methods]In this research,on the basis of
one-factor-at-a-time experiments,a Box-behnken design experiment was used to evaluate the
optimal extraction conditions of acid-soluble collagen from the walleye pollock skin. The con-
centration of acid,solid-to-liquid ratio and extraction time were the three test factors and the
extraction rate of collagen was the target parameter. Response surface methodology was used
to describe the influence of the three factors on the extraction rate of collagen and aquadratic

polynomial regression model was developed to

optimize the extraction conditions. [ Results] The
75 B #1:2016-09-30

EEB N4 BE1985—), 2, Wy BHAT 5% b1, 2 2 K 7= i
i T 5 % 2 W5 . E-mail ; lixiaohappy9 @16 3. com,

* [E MGV R 2 45 PRI H (201205027-3) e B .
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B F K 72 i TAF5E  E-mail : food_rc@sina. com,

order of the factors influence was:Solid-to-liquid
ratio > extraction time>> concentration of acid.
The interaction between the solid-to-liquid ratio
and extraction time had a extremely significant
effect on the collagen extraction rate,interaction

between the solid-to-liquid ratio and concentra-
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tion of acid had a significant effect on the collagen extraction rate, while other interactions

had no significant effect. Through the experiment combined with regression model, the spe-

cific parameters were: The concentration of acid was 0.5 mol/L, the extraction time was 40

min,and the solid-to-liquid ratio was 1 ¢ 9. Under these conditions, the extraction rate was
20.10% , which was similar to the theoretical value (20. 53%) predicted by theregression
model. The SDS-PAGE pattern was clear. [Conclusion]The regression model was reasonable

and feasible. The collagen was of good purity and maintained its original structure.

Key words: walleye pollock, fishskin,acid-soluble collagen(ASC) ,response surface methodol-
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mL.0.8 mL A1 1. 0 mL, 43 %L 0. 001 mol/L i
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201 F1 BRAYKREZABKRIENIZ Box-Behnken i 3§ i% it &
_ 181 T T #R
;:/ 161 /{ / T T Table 1 Box-Behnken design and result
2l 29 U
=40 Fe K % Factor
S12 Y (%)
S ol T Test number A B C
Z sl / 1 0.40 10 0.10 13.67
M 2 0. 50 40 0.10 20. 10
& or 3 0. 40 50 0.10 16.57
gt 1 0.50 50 0.10 15. 23
o 5 0. 40 45 0.08 17.74
/ / / / / 6 0. 50 45 0.08 17.98
0
1:5 1:10 1:15 1:20 1:50 7 0. 40 45 0.12 13.37
BHE b Solid-liquid ration(M:V) 8 0. 50 45 0.12 18.01
_ . . » 9 0.45 40 0.08 17. 32
E‘i] 3 ﬂ?ﬁl[rlﬁﬁ@&@ﬂﬂﬁlﬁﬁﬁﬁﬁﬁl%ﬂ@%ﬂ@ 10 0. 45 50 0.08 16.76
Fig.3 Effect of solid-to-liquid on the extraction yield 11 0.45 40 0.10 18.21
. . 12 0.45 50 0.12 15. 30
2.2 MEEERUEER 13 0.45 45 0.10 19.38
2.2.1 BARD IS 14 0.45 45 0.10 20. 48
- N Ans - P 15 0.45 45 0.10 19. 33
KA OHEEIT AR 17 ALE A, Hf 12 16 0.45 45 0.10 18. 76
AP AL AT R UETHR2Z ., friF sy AR 1 0. 45 o 0.10 19. 33
SA ey N _
BUELAE A B LC BT 180G = 4 T A, 22 50 X A o e 575 R Y AT E R R T7 200 W - 25
D (FE D, RILFE 2,
F2 REIZEAEBEFTESH
Table 2 Variance analysis for the regression model
5 22 K R A ¥ P W
Source Sum of squares Degree of freedom Mean of aqure Significance
R Model 68.042 01 9 7.560 223 0.000 9 x %
A 12.425 11 1 12.425 11 0.001 8 *
B 3.699 2 1 3.699 2 0.032 0 *
C 3.013 513 1 3.013 513 0.046 8 *
AB 15.093 23 1 15.093 23 0.001 0 * %
AC 4. 84 1 4. 84 0.018 5 *
BC 1. 380 625 1 1. 380 625 0.147 0
A’ 10. 684 84 1 10. 684 84 0.002 7 *
B? 9.104 717 1 9.104 717 0.004 1 *
C? 4,984 185 1 4,984 185 0.017 4 *
5% 2% Residual 3.633 895 7 0.519 128
JAUI Lack of fit 2. 063 375 3 0.687 792 0.294 8
4li {2 2% Pure error 1.570 52 4 0.392 63
S Total 71. 675 91 16

TE: P <<0. 05, BRI B E MR A WELW ] » 285 P <0, 01, BERIEH 4 R R A W W20, i+« 01

Note: P <<0. 05 indicate significant difference( * ), P <<0. 01 indicate extremely significant difference( * * )
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2. (0. 294 82>0. 05) , KRB Inl IH A8 1) 1 I {H 5
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I R IR R 25/ . PR, T LR A2 A5 R 43 A A0 500
AN ZAE T Y HE R



254

JUUERLFBEFR 2016 4E 11 H S 32% 544

1S4
2

TR A B C X4 R Y 52 e 4 B 2, R
S AL 3, A2 B AB AR I 3, AC 1T
UL TR T FE A RS ) FIRL A b X B B Y 5
M) AS 2 7 B AR 2R 6 2R L UR IR 58 T TN A R
WA
2.2.2 v RS

GinE VAU N S DO R SR NI S b I B R (EY A E DS

ISIA
2

4 DR 0T W 7 (L 199 52 M 2 AT 20 T B R e A T 3R OK
- CIE 4D o M ThT = 2 P A8 g R R AT S A L
TS W) 1) 5 55 A0 BRI 3 I ) A S A
UEIRDE 278 W5 D R Y 22 BAE T s . S i
WL 2 D4R Ut 8] 55 £ Rk B2 VR L S SRR
JE CRHBLE 55 4R I ] 52 A TR HE AR T (4D

R PKEfficiency
o
E
F
=
=z
xQ
0.50
047 o
©746.00 o 0.45 O
00 0 043y T0.40  0.43 045  0.47  0.50
B:WfETime  40.000.40 @%o“o - ’ y . T
P;‘b o © A: R ¥ FE Acetic concentration
p°
RIS ] 55 2Rk
Time and acetic concentration
FEEUEKESficienc,
0.12 :
2 0.11+
o
= 0.11-
]
= 0.11
20.10
0.10
20.09
Uiat ©0.09

45 o 0.0 w ! . ‘
g‘ &@"‘ 0.43 0.45 0.47 0.50
*)3; © A: LR ¥ JB Acetic concentration
BHE L5 CBR WK

Solid-to-liquid and concentration

I Efficiency

W 12

FRPUCKESficiency

-~

CBHik ke Solid-to-liquid

0. T T T
40.00 42.00 44l.00 46.00 48.00 50.00
B:Bf [ Time

BHRE B 5 3 IR 1)

Solid-to-liquid and time

A4 PR R S A X R i A I D 1 5 AR IR 1) 5 )
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