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Study on the optimization of enzymatic extraction technology of
polysaccharide from Camellia japonica L.by response surface
methodology and investigation on its antioxidant activity
GONG Jian

(Department of Pharmaceutical and Biological Engineering,Zibo Vocational Institute ,Zibo 255314, China)

Abstract: Objective: This study aimed to optimize the enzymatic extraction technology of polysaccharide from
Camellia japonica L.and investigate its antioxidant activity. Methods: The response surface method ( RSM ) was
adopted to establish the mathematical model. The polysaccharides extraction rate was used as response value,
and the ratio of water to material, cellulase concentration,extraction temperature and extraction time were used as
experimental factors to optimize the polysaccharide extraction conditions from Camellia japonica L.. Antioxidant
activity of polysaccharides was measured by DPPH and O, - free radical elimination method.Results: The optimum
conditions obtained by RSM were as follows, polysaccharide yield was most significantly affected by extraction
time, followed by extraction temperature, water to material ratio and cellulase concentration. The concentration of
cellulase was 5.0 mg/mL, extraction time was 71 min, the ratio of water to feedstock was 9:1 mL/g, extraction
temperature was 48 °C.Under the optimal conditions, the predicted extraction rate by mathematical model was
15.91% ,while the experimental extraction rate was 15.28% ,with a difference of less than 5%.I1C,, of DPPH and O, -
were 0.974 mg/mL and 1.342 mg/mL, respectively.Antioxidant activity of sample polysaccharides was weaker than
those of vitamin C.Conclusion:The optimum enzymatic extraction technology of the polysaccharides from Camellia
japonica L.by RSM was convenient and feasible,and the extracted polysaccharides had good antioxidant activity.
Key words. Camellia japonica L.; polysaccharide; response surface methodology; enzymatic extraction;
antioxidant activities
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Table 1~ Factors and levels in response surface design
K
A= -1 0 1
A CREEE (ml/g) 8:1 10:1 12:1
B g 2 (°C) 45 50 55
C Bt gt 7] ( min) 40 60 80
D Bz i (mg/mL) 4 6 8

1.6.2 O, -WIEEREE ST g HUAS [W] 51 &k vk B 19 4
PREW ] mL, i A pH8.2 4 50 mmol/L A4 Tris—
HCl L 4 mL,25 “C 7K 10 min, FJiI A 0.1 mL
WeBE SR 25 mmol/L 4B 28 =Wy , IR SJ{RIE 5 min )5,
BDZIINA 2 7% 10 mol/L (1) HC1 Z& 1k v, 132 U TR
TEUE A 325 nm ZEPISGEE B, , [R] 6 5E 281Kk AR
BASAR =S OGRS B, , I L 1 mL 2R KR AU
SRR TR B G B, L Ve M S X REIS R ot
O, - IITE BRI AN -

Y(% ) =[1-(B,-B,)/B,] x100
1.7 RS

e 7 i TATASE 2R 1 [ 05 R RN 2 MR e T
Design—Expert V8.0 %X {2} ( Stat— Ease, Inc.) #1715
FGFHrAC 2R, 2B e 3 i A Student” s t K6 R0 p
{EEAT 534, p <0.05 2257 HoA W k
2 HERG5HH
21 BREEILE
2.1.1  LF4EER BRI INEXT Z R R A5z 45 an
Bl 1 B, Y BRI N3] 6 mg/ml. B, Z P52
IRFNE, B B I 1 3E— 20 85 0, 2 HEA5 Rk
A, BT Z S MR BT, Bk B E &8 Tl
N AR I E 6 mg/mL,

16
— 121 P
&\C’/
& 84
=y
A

4 -

0 T T T T

2 4 6 8 10
BERAS I 8 (mg/mL)

B 1 B0 2 B2 05
Fig.1 Effect of cellulase concentration on the
extraction rate of polysaccharide
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Fig.2 Effect of the ratio of water to material
on the extraction rate of polysaccharide
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Fig.3 Effect of enzymlysis temperature
on the extraction rate of polysaccharide
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extraction rate of polysaccharide
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Table 2 Response surface design arrangement

and experimental results
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1 0 0 -1 1 12.18
2 1 -1 0 0 10.14
3 0 1 0 1 12.28
4 -1 0 -1 0 12.66
5 0 1 0 -1 11.72
6 0 0 1 -1 15.12
7 -1 1 0 0 10.43
8 0 -1 -1 0 13.77
9 1 0 0 12.53
10 -1 -1 0 0 14.89
11 1 0 0 1 12.44
12 0 0 0 0 15.39
13 0 -1 1 0 13.91
14 0 1 -1 0 10.12
15 1 0 0 -1 13.07
16 1 0 -1 0 12.02
17 0 0 -1 -1 11.22
18 0 0 0 0 15.01
19 0 -1 0 1 12.28
20 0 0 0 14.66
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22 0 -1 0 -1 14.23
23 0 0 0 0 16.01
24 -1 0 1 0 14.71
25 1 1 13.78
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27 -1 0 0 -1 13.81
28 0 0 1 1 12.38
29 0 1 0 13.47
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Table 3 The fitted quadratic polynomial model of ANOVA

SES PRl HHE Y7 FAE p1E &
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B it 5 B 5.82 1 5.82 21.95 0.0004 <
C. Tiffege piof i) 10.83 1 10.83 40.82 <0.0001 #
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BD 1.58 1 1.58 5.94 0.0288
CD 3.42 1 3.42 12.90 0.0029 *
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Fig.5 Response surface plot for the mutual effects of four variables on extraction rate of polysaccharide
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Fig.6 Scavenging capacity of sample polysaccharide

and vitamin C on DPPH free radicals
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Fig.7 Scavenging capacity of sample polysaccharide

and vitamin C on superoxide anion free radicals
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