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Optimization of Polysaccharide Extraction from Jiuzihe Poria cocos with Multiple Enzymes and
Its Antioxidant Activity
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Abstract: Using Poria cocos from Jiuzihe as raw material and the extraction rate as index, the polysaccharide
was extracted by complex enzyme method. The extraction conditions were optimized using single factor and
orthogonal tests, and the antioxidant activities in vitro of pachymaran were evaluated. The results showed that
the optimal conditions were 2.5% cellulase, 2.5% hemicellulase, 5.0% B—glucanase, enzymolysis time of 90
min, enzymolysis temperature of 50 °C and pH of 5.0. Under these conditions, the extraction rate of the P. cocos
polysaccharide reached 6.13%, which was 4.17 times that of water extraction. In addition, the total antioxidant
activity of the polysaccharide extract was 2.9 times that of water extraction. Therefore, the compound enzyme
extraction method is easily carried out under mild conditions with a high extraction rate and antioxidant activity

of polysaccharide.
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Table 1 Factors and levels of orthogonal test of compound enzyme

K/%=

dosage
o ALERERS BN C -
AP/ % I % A/ %
1 0 0 0
2 2.5 2.5 2.5
3 5.0 5.0 5.0
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Table 2 Factors and level of orthogonal test on enzymatic

hydrolysis
K D BEHEEE]/min - E EEEEEC F pH {i
1 60 45 4.5
2 90 50 5.0
3 120 55 5.5
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Table 3 Results of orthogonal test for complex enzyme dosage

AZTHERTG BARLTYERN  C B-HIRME  ZHHEN

BES kit mEe  EREMR% A%
1 0 0 0 1.31
2 0 2.5 2.5 2.22
3 0 5.0 5.0 2.62
4 2.5 0 2.5 3.82
5 2.5 2.5 5.0 6.05
6 2.5 5.0 0 1.65
7 5.0 0 5.0 3.99
8 5.0 2.5 0 1.85

ZR3 ERHMAMBERRIEER
Continue table 3 Results of orthogonal test for complex enzyme

dosage

g ALTHEREE BPLTYEREE  C B-HRME  ZHHEIR

WIR/%  BIR%  WERNE% %
9 5.0 5.0 2.5 5.62
ki 2.050 3.040 1.603
ky 3.840 3.373 3.887
ks 3.820 3.297 4.220
R 1.790 0.333 2,617
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Table 4 Variance analysis of the orthogonal test for complex

enzyme dosage

S il H & Flt Foos [ N

A 6.337 2 1.179 19.000 -
B 0.183 2 0.034 19.000 -
C 12.172 2 2.264 19.000 -

R 5.38 2
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Fig.1 The effect of enzymatic reaction time on polysaccharide

extraction rate
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Fig.2 The effect of enzymatic reaction temperature on

polysaccharide extraction rate
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Fig.3 The effect of pH on polysaccharide extraction rate
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Table 5 Results of orthogonal test on enzymatic hydrolysis

RYES D EHFERE/min E BEFRIEE/C F pH (H ZHHEICE%

1 60 45 45 4.71
2 60 50 5.0 5.02
3 60 55 5.5 4.88
4 90 45 5.0 5.85
5 90 50 5.5 5.93
6 90 55 45 5.73
7 120 45 5.5 5.48
8 120 50 4.5 5.68
9 120 55 5.0 5.59
ki 4.870 5.347 5.373
k, 5.837 5.543 5.487
ks 5.583 5.400 5.430
R 0.967 0.196 0.114

Fx6 HMRIZEZRWAENT
Table 6 Variance analysis of orthogonal test on enzymatic

hydrolysis
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Fig.4 The total antioxidant activities of poria polysaccharide
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