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Extraction process optimization of Ganoderma lucidum fruiting bodies
polysaccharide and its antioxidant activity

NIE Jian, YANG Shuilian, CHEN Jiabo, SUN Bingqing, YE Fuyin, HUANG Shiting, CAI Jiajiang, CHEN Yuyin

(Guangdong Lingnan Institute of Technology, Guangzhou Guangdong 510663, China)
Abstract: To determine optimal extraction process for polysaccharides from Ganoderma lucidum fruiting bodies, effects of solid-liquid
ratio, extraction time, extraction temperature, and solvent extraction frequency on extraction rate of polysaccharides from Ganoderma
lucidum fruiting bodies were studied through single factor experiments. On the basis of single factor experiments, response surface
methodology was used to optimize extraction process of polysaccharides from Ganoderma lucidum fruiting bodies. Experimental results
showed that the optimal extraction conditions for polysaccharides from Ganoderma lucidum fruiting bodies were material liquid
ratio ( water: Ganoderma lucidum ) 50 mL/g, extraction time 60 minutes, and extraction temperature 100 °C. Under these conditions,

extraction rate of polysaccharides from Ganoderma lucidum fruiting bodies was 2.96%. Results of in vitro antioxidant assays showed that

the ICs, of polysaccharides from Ganoderma lucidum fruiting bodies to DPPH and OH free radicals were 0.67 and 0.46 mg/mL, respect-

ively. The data showed that polysaccharides from Ganoderma lucidum fruiting bodies have extremely strong antioxidant capacity.
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Tab. 1 Factor level coding of response surface methodology

S
KFE — - - -
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Fig. 1 Standard curve of glucose
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Fig. 2 Effects of solid-liquid ratio on polysaccharide extraction rate
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Fig. 3 Effects of extraction time on polysaccharide extraction rate
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Fig. 5 Effects of extraction times on polysaccharide extraction rate
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Tab. 2 Experimental results of response surface methodology

B R L Xy L E X/ WE Xy ZRERIE Y
(mL g™ °C min %
1 40 90 50 2.08
2 40 100 60 2.62
3 40 80 60 1.80
4 50 80 50 1.72
5 40 100 40 2.05
6 40 80 40 1.80
7 30 90 60 2.19
8 30 90 40 1.90
9 50 90 40 2.50
10 40 90 50 1.98
11 40 90 50 2.04
12 40 90 50 1.96
13 30 80 50 1.55
14 50 90 60 2.67
15 50 100 50 2.82
16 30 100 50 1.72
17 40 90 50 2.05
*3 BEEAFERAFEDN
Tab.3 Variance analysis of regression equation
JiERIE CFITA A ¥ 75 Fii PiE
HEL 2.1100 9 0.2346 77.81 <0.000 1
X, 0.6903 1 0.6903 228.96 <0.000 1
X, 0.684 5 1 0.684 5 227.01 <0.000 1
X, 0.1326 1 0.1326 43.98 0.0003
X.X, 02162 1 02162 71.72 <0.000 1
XX, 0.003 6 1 0.003 6 1.19 0.3107
XX, 0.0812 1 0.0812 26.94 0.0013
X/ 0.033 4 1 0.0334 11.06 0.0127
X 0.1058 1 0.1058 35.08 0.000 6
X7 0.1752 1 0.1752 58.12 0.000 1
Bk 7 0.021 1 7 0.003 0
2 I 0.0110 3 0.003 7 1.46 0.3519
R 2 0.010 1 4 0.0025
PR 2.13 16

A R2=0.990 1
VE: P<0.01, U684 B A% &) o BLE 15 m Ak 2 3 P<0.05, i
R AR S e AR Y 5 e R

e 3 AT, AR P<0.01, 56T A A [n] 9y
FEJE M A . RN 0.0110<0.05, FEAL RN
0.99>0.90, VLEARIA LA BT, IR 2RV,
A LA 5 R AR e B S S0 3 2 SR AT 40 Bt
FUTTCI o 3 A~ PR 380 2 B JRCA 114 52 1 DA K 1)/ MR Sy
WORHEE . $RBOEE MR . BEAh, XL X, X,
XX XX X2, X2 PAEES<0.01, BERTEAIXNRZ
TR RS CR A AR W X2 0.01<P<0.05,
R BT ZHEEBOR A 5E 00 52
2.3.2 P I[AIEE BRI A R 1 434

WORLEL X, o TRJE X, BRI R] X, (38 BN 43 B
giniE 6. & 7 ME 8 Fis.
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