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Optimization Process for Separation of Polysaccharides from Crassostrea gigas Using Ultrafiltration Membrane
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Abstract
membrane was used, single factor and orthogonal experiment were carried, and the molecular weight distribution and process of CGPS were
studied. [ Results] Results indicated that the flux of ultrafiltration membrane with molecular weight cut off of 10 kD was was better. The CGPS
cut off by the membrane hasmolecular weight with 1.2 x 10° kD, and the permeate liquor has molecular weight of 4.4 kD. The orthogonal tests
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[ Objective | To optimize the methods of separating polysaccharides from Crassostrea gigas ( CGPS). [ Methods ] Ultrafiltration

showed the main influencing factors are temperature of solution and operating pressure, while pH had less influence. In overall consideration of
the life of membrane and production costs, the optimum technology of ultrafiltration are temperature 30 °C, operating pressure 0. 04 MPa and

pH 7.0. [ Conclusion] This study is expected to provide certain reference for extracting
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Table 2 Rejection ratio of CGPS on two ultra-filtration membranes

WA T= BIE Filter slurry BT Permeate liquor o
Molecular weight R LRIk R ZHk I Rejeclionmratio /%
cut off //kD Volume //L CGPS concentration // g/ L Volume // L CGPS concentration // g/ L
10 2 1 1.567 0.307 75.9
50 2 1 1.542 0.342 73.6
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Notes : A. molecular weight of CGPS in cut-off liquor when passing through ultrafiltration membranes with molecular weight cut off 10 kD; B. molecular
weight of CGPS in permeate liquor when passing through ultrafiltration membranes with molecular weight cut off 10 kD; C. molecular weight of
CGPS in cut-off liquor when passing through ultrafiltration membranes with molecular weight cut off 50 kD ;D. molecular weight of CGPS in perme-
ate liquor when passing through ultrafiltration membranes with molecular weight cut off 10 kD.
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Fig.2 Molecular weight of CGPS in cut-off liquor and permeate liquor using ultrafiltration membranes with molecular weight cut off 10 kD
and 50 kD



106 BAR AL F

2016 £

5 A PR L 5 2 B 4 Tl 2.1 x 107 kD (18 2C) , i
AR T 3.1 kD(E 2D) o SRR 73RN
SMFEE W AR BEORR" o TR, 8 PR P 3 e AR T 1
B, 0 A B LW 22 T RN )

2.2 RERIRND RRERAEE T 0. 10 MPa, BT, BHE
LI R, DU E—RE SR A, B R A TRRE LT T
VAR JRE 72 R 5 R R B AL T8 T A AR, S DR DA
AR A P B A Y 10 RO P o I 3 T P T8 T A2 A 1 B8 o
10 kD 550 R ikie f FVECRA A5 e DL 3. 85 5 BRI
AE S AR BR AR EAF LRI N ZORME PRI AL, NI, 26 4% 25 CHE iR
D PR L 0

®3 REXEIRER BRI

Table 3  Effect of temperature on rejection ratio of ultrafiltration
membrane

Temperature /°C Membrane flux//mL/(e¢m’ min)  Rejection ratio// %
20 0.011 1 +£0.001 1 86.1+0.3

25 0.019 3 +£0.002 9 85.4 0.5

30 0.030 0 £0.001 O 83.2+0.4

35 0.031 7 +0.001 2 81.2+0.3

40 0.033 6 +0.000 3 80.3 £0.3
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Table 4 Effect of pressure on rejection ratio of ultrafiltration mem-

brane

J /7 Pressure o HEE

MPa Membrane flux //mL/( ¢cm” *min) Rejection ratio // %
0.01 0.016 0 £0.000 3 91.3+0.8
0.04 0.017 7 £0.001 6 89.0+0.2
0.07 0.020 3 +0.000 8 87.0+0.8
0.10 0.023 5 +0.000 4 83.6+0.2
0.13 0.024 1 £0.000 7 76.8 £1.6
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Table 5 Effect of pH value on ultrafiltration process

pH Membrane flux Rejection Concentration
mL/(cem® « min) ratio // % times

5.0 0.018 7 £0.000 7 85.7+1.2 2.1

5.5 0.018 5+0.000 3 86.1+2.4 2.0

6.0 0.018 0 £0.000 6 86.5+1.6 1.9

6.5 0.019 1 £0.000 4 81.2+1.7 2.1

7.0 0.0192 +0.000 8 75.9 1.9 2.2
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Table 6 Results of orthogonal test

K X2 Factors wE=
Levels A B C Rejection ratio// %
1 1 1 1 91.07
2 1 2 2 91.77
3 1 3 3 88.63
4 2 1 2 96. 83
5 2 2 3 96.57
6 2 3 1 95.27
7 3 1 3 98.57
8 3 2 1 96.57
9 3 3 2 96.30
K, 271.47 286. 47 282.91

K, 288. 67 284.50 284.90

K, 291. 44 280. 20 283.77

R 6.65 2.09 0.67
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