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Abstract: This study was conducted to investigate the extraction-of metallothionein (MT) from oyster (Crassostrea plicatul) and optimize
its separation and preparation process.-According to the single factor experiment and the Box-Behnken experimental principle, the response
surface methodology was performed.in this.experiment, with the material ratio of the oyster tissue to extract, the extraction temperature, the pH
value and buffer concentration were taken as the experimental factors, and the extraction capacity of MT was taken as the response value to

perform optimization analysis for the extractionprocess of metallothionein from oyster (Crassostrea plicatul) based on response surface

methodology. The results show the effects of extraction conditions on the amount of metallothionein extraction descending order were as

follows: the ratio of oyster tissue to e tion buffer > pH > extraction temperature = buffer concentration, and then the optimum extraction
process pa ete‘vere as follows: the material ratio of was 1:4, the value of pH was 9.0, the extraction temperature was 30°C, the
concentration of buffer was 0.25 mol/L, and the extraction time was 2 h. Under these conditions, the obtained MT was 0.221 mg/g, which were
almost consistent with the predicted data of the model. These results could provide a reference and theoretical basis for the separation and
extration of marine metallothionein in addition to its further exploitation and application of the activity.

Key words: oyster; metallothionein; preparation; response surface methodology
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Fig.3 Effects of pH on the extraction of MT from oyster
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Fig.4 Effects of buffer concentrations on the extraction of MT 0.214 mg/g,
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PRI IR B -, 6 MT $EHE L A A =
B B PR E RIS =, IR R AR
IR, TR e R B 1 i P P B 2 R LR 1 BT )
PR RN, B4 ERAH, RGN
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_Table 1 Experimental design and results of center combination

A5 A 3REX pH if BRIGHE/T C 2. R E/(mol/L) Dttt Y 3RIRE/(mg/g)

1 9 30 04 1:3 0.201
2 10 /\ 30m5 > 02 1:5 0.154
3 9 30 03 1:5 0231
4 9 20 03 1:3 0218
5 30 04 1.7 0.201

) » 40 03 13 0212
7 9 30 02 1:3 0223
8 10 30 04 1:5 0.156
9 Y | 10 40 03 1:5 0.160
10 8 30 04 1:5 0.190
11 9 40 04 1:5 0.176
12 9 20 04 1:5 0.181
13 9 40 03 1.7 0.169
14 9 30 02 1.7 0.191
15 9 40 02 1:5 0.190
16 8 30 03 13 0213

TR
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#EER
17 9 20 03 1:7 0.205
18 8 20 03 1:5 0.181
19 9 30 03 1:5 0234
20 10 20 03 1:5 0.182
21 9 20 02 1:5 0.196
2 10 30 03 1:7 0.162
23 8 40 0.3 1:5 0.200
24 8 30 0.3 1.7 170.163
25 8 30 02 1:5 0:207
26 9 30 0.3 1:5 0.240
27 10 30 0.3 13 0195
28 9 30 03 15 0226
29 9 30 0.3 1:5 ozs
222 MT RIRE A L& 4547 VB R EE BRI, BAGEE  *E

FIF Design Expert 7.0 #4, K% 1 FhscibAd B 2 TS BT, R BT F=5.39 ,
AT Z U FERIARLA, AL MT #RECE 5 & R34 Pr=0.0594>0.05, ¥t e sEhnfl & P HE IR R Z T

EE@JAzmlElEﬁiﬂ: ;EtWJ/J\ A R . e RER=0.9133, Bl
Y=0.23-0.012A-4.667E-003B-4.667-003C-0.014D- SUMREARRE 91.33%Ma NAE AL, PITAALI G FERE R

0.01AB+4.75E-003AC+4.25-003AD+2.5E-004BC-7.5E- U, ARIGVRZEAN, & A TG MT SRR T 703 A0 T

003BD+8E-003CD-0.035A%-0.021B%-0.022C%-0.011D’ W

B 2 J7 250l n, BB F=10.54, p<0.0001,
2 REEIRZTRE S ERITE
Table 2 The variance analysis table of quadratic polynomial model of extraction content

7 ERR I A A B A= F1& Pr>F

ARA 0.016 1.163E-03 10.54 <0.0001

1.752E=03 / 1.752E-03 15.87 0.0014

B 2.613E-04 1 2.613E-04 2.37 0.1462

2.613E-04 1 2.613E-04 2.37 0.1462

D 1 2.437E-03 22.08 0.0003

AB 1 4.201E-04 3.81 0.0713

AC : 1 9.025E-05 0.82 0.3812

‘ 1 7.225E-05 0.65 0.4320

{ BC ' 2.500E-04 1 2.500E-04 2.265E-03 0.9627

BD 2.250E-04 1 2.250E-04 2.04 0.1753

CD 2.560E-04 1 2.560E-04 2.32 0.1501

A 7.859E-03 1 7.859E-03 71.20 <0.0001

B’ 2.980E-03 1 2.980E-03 26.99 0.0001

c? 3.120E-03 1 3.120E-03 28.27 0.0001

D’ 7.932E-04 1 7.932E-04 7.19 0.0179

KR 1.439E-03 10 1.439E-03 5.39 0.0594
*RE 1.545E-03 14 1.104E-04 - -
#E 1.068E-04 4 2.670E-05 - -
%5 E 0.018 28 - - .

E: EBPr>F < 0.05, $LIARE b A0 R E.
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[ FE R R BUE B MR AT, R A A
% D [ P {EHI/NT 0.05, BLBAZEHR pH EAYIRL L
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Precision {E4i 1 (11.0160), iHiZEEAL Al T . &
R ENA R — IR IR BT AL, 520 MT S
ISR K 00N D>A>B=C, EI¥kHE>HEEL pH 5>
SRR =22 R R S

=3 TREH

Table 3 Coefficient of variation

Std.Dev 0.011 R-Squared 09133
Mean 0.20 Adj R-Squared 0.8266
C.V.% 5.35 Pred R-Squared 0.5258

PRESS 8.453E-003 Adeq Precision 11.0160
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Fig.6 Effects of pH and temperature on the extraction of MT

4 from oyster
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Fig.8 Effects of pH and material ratio on the extraction of MT
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Fig.10 Effects of temperature and material ratio on the
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extraction of MT
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