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Optimization of cellulase extraction process of polysaccharide from radix

tetrastigmatis hemsleyani based on response surface method
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(School of Biological and Chemical Engineering, Zhejiang University of

Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: In order to optimize the enzyme extraction process of polysaccharide from radix
tetrastigmatis hemsleyani, the cellulase was selected to distill polysaccharide, investigating the
influence of cellulase dosage, enzymolysis temperature, enzymolysis time and water to material
ratio on extraction yield of polysaccharide by single factor experiment and response surface
method. The optimum extraction conditions were 0. 274 % cellulose dosage at 60. 5 °C for 62. 4 min in
a water to material ratio of 25. 8 : 1, where the actual extraction ratio of polysaccharide from
radix tetrastigmatis hemsleyani was 10. 47 % , which was well matched with the predicted value
of 10.43% , with the relative error of 0. 38%. The process conditions optimized by response
surface methodology are proven accurate and reliable, which can truly respond to the effects of

various factors on the extraction rate of polysaccharide from radix tetrastigmatis hemsleyani.
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Hence the extraction process is stable, reasonable and feasible.
Keywords: radix tetrastigmatis hemsleyani; polysaccharides; response surface method;

cellulase; extraction process
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Table 1 Single factor experimental design
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Fig. 1 Standard curve of glucose
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Table 2 Factors and levels of polysaccharide extraction from radix tetrastigmatis hemsleyani

7K ks
EE i A/ % i fiff 5 B2 B/ °C i fig 15} ] C/min KB D/(mL g ')
-1 0.2 50 40 20: 1
0 0.3 60 60 25+ 1
1 0.4 70 80 301
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Table 3 Scheme and results of response surface experiment

= A B C D Y/ %

1 —1 1 0 0 9.83

2 1 1 0 0 8. 85

3 —1 0 0 1 9.25

4 0 1 1 0 9.11

5 —1 —1 0 0 9.58

6 0 1 0 -1 8.59

7 0 1 0 1 9. 40

8 0 0 0 0 10. 21

9 1 0 1 0 8.38
10 0 0 0 0 10. 41
11 1 0 —1 0 7.98
12 0 0 0 0 10. 38
13 0 1 —1 0 8.75
14 —1 0 —1 0 8.56
15 —1 0 1 0 9.03
16 0 0 1 —1 7.60
17 0 —1 1 0 9.32
18 0 0 —1 1 7.77
19 1 0 0 —1 7.69
20 0 -1 0 1 9.33
21 0 0 0 0 10. 35
22 0 —1 0 -1 8.70
23 0 0 0 0 10. 36
24 0 0 —1 -1 7.64
25 1 —1 0 0 9.22
26 -1 0 0 -1 8.62
27 0 —1 —1 0 8.52
28 0 0 1 1 8.78
29 1 0 0 1 8.42

X2 3 AR B0 K HEAT [ R 23 A L A5 B = T 2 M R IR B O 2 Tl U T AR
Y = 10.34 —0.36A —0.012B + 0. 25C + 0. 34D — 0. 16 AB — 0. 017AC + 0. 025AD —
0.11BC + 0. 045BD + 0. 26CD — 0. 7A* — 0. 23B* — 1. 2C* — 1. 15D
4.2.2 BT EHH
& Hl Design-Expert 8.0. 68K /£ X % 3 B %CHi BEAT 10l )9 53 M7 J7 22 73 e 2R I3 4.
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Table 4 Analysis of variance
5 S5 ok U V05 A BN ¥y F P B FH M
sl 20.19 14 1.44 184. 62 <0.000 1 %%
A 1.56 1 1.56 199. 96 <0. 000 1 %%
B 1. 633E-003 1 1. 633E-003 0.21 0.654 5
C 0.75 1 0.75 95. 99 <0. 000 1 %%
D 1.41 1 1.41 180. 16 <<0.000 1 %
AB 0.096 1 0. 096 12. 30 0.003 5 *
AC 1. 225E-003 1 1. 225E-003 0.16 0.698 1
AD 2. 500E-003 1 2. 500E-003 0.32 0.580 6
BC 0.048 1 0.048 6.19 0.026 0 *
BD 8. 100E-003 1 8. 100E-003 1. 04 0.3259
CD 0.28 1 0.28 35.28 <0. 000 1 %%
A’ 3.18 1 3.18 406. 49 <0. 000 1 %%
B 0.33 1 0.33 42,40 <<0.000 1 -
C? 9.28 1 9.28 1187.49 <<0.000 1 -
D 8.61 1 8.61 1 102. 20 <0. 000 1 xx
5% 2% 0.11 14 7.813E-003
A< 401 15 0.086 10 8.551E-003 1.43 0. 3896
ali iR 2% 0.024 4 5.970E-003
BiR % 20. 30 28

R*=0.994 6 Adj. R*=0.989 2 Cy=0.

98 %

% Fom P<C0. 05,22 5 3 5 xx fR P<T0.01, 2 7R B % .
A ENEERR P /T 0.000 1, 150 AR B A H & 2% . 0 P {E (0. 389 6) KT 0.05, 1

B U0 TUAS: 56 AN S 35 L IR A AR o e 2 IRV R ) SR R B R O 0,994 6 R AT T8 L AN
LS 22 A A o B A AR S 5 ol ] DR A 2R ) 380 2 e SE R Adj. R Dy 0989 2 TR A R 4L 5 7 R 4K
U IR R 22/ s Oy 78 S R B 273 1K 6 10 65 A FC B a3 T 4 i vy L K3 Cy O 0. 9800
BAR UL R A AT 58 . 25 DL b7 R B A5 S B DL UL AR 1T T 0 A R L = - 2 R
WM SEPRE L . WRPE T LUF H — I A C.D F1 "kl AB .CD A* \B* ,C* \D* #{%f =t Z 4
PR BRI AR R 2 T KT BC WA R 2 o AR U 2K F T [ P 4% R0 = R 2 R ORI
SR RN R 0 = AR B = 6 A IR ] = A6 A 38 5
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6 DA % DR 2% S T 5 Wi 4 W 7 17 AT DA FT R L O UL M R DR 5 = 7 2 R R 1 R T
DL NISE AL BRI E PN LS EN R i e 3 I RO E 2 i E A Y SN
PR 3% 22 i) 8 26 g 8 2 A T DM 336 1A 4 DR 3R 22 [ A7 7 3 50 1Y 58 A A 2 BT ) 3 A 5 B o . AT
Wk AT LAE H PR B 22 18] A A5 e R 2 S O U B T DR R 2 IR 2 A 3 i ) S AR . AR A By R
SIE) S Tl T o £ 33K 158 PO TR X 22 0 i AR A R A e s 7 A B Dy T 2 ) SR KO B il £ A T A I 1]
Bl £+ U B 3k A o AT 2R 0T 2 0 B R ) 552 W AR LA o 5 T 7 A i A D I ) R R A R 3
/NI Z B KCF AR AL X 2R S BOR B2 R e AW . DL B S5 BR T 22 e i R b B S el &
4.3 WiIERXR

X (2D SR — B fid = 0 I 2 2 1 0L B

S—X —0.36—0.16B—0.017C—+0.025D — 1. 4A — 0;
oy . _
O =—0.012—0.164 — 0. 11C+0. 045D — 0. 465 = 0

Dl

(3)

;’%: 0.25—0.017A — 0. 11B 0. 26D — 2. 4C = 05
oy . _
oL = 0.3140.025440.045B+0.26C — 2.3D = 0.
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Fig. 6 Effects of different factors on extraction rate of polysaccharide
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