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Optimization of extraction process of polysaccharides from Lentinula edodes by response surface
methodology and its antioxidant activity

HE Xiaoyu', LI Quancen', WANG Pengyi', LI Na', LIU Bin'*}, ZENG Feng'***

(1.College of Food Science, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2. Engineering Research Center of Fujian
Subtropical Fruit and Vegetable Processing, Fuzhou 350002, China; 3.National Engineering Research Center of JUNCAO Technology,
Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: Taking the residue of Lentinula edodes after polyphenol extraction as the raw material, polysaccharides were extracted by ultrasonic-assisted
water extraction method. Using the lentinan yield as the evaluation index, the extraction process of lentinan was optimized by single-factor experiments
combined with response surface methodology and the radical scavenging ability of lentinan was investigated. An in vivo antioxidant test model was
constructed using Caenorhabditis elegans to investigate the effect of lentinan on oxidative stress-related indicators in C. elegans. The results showed
that the optimal extraction conditions for L. edodes polysaccharides were as follows: ultrasonic power 240 W, solid-to-liquid ratio 1:30 (g:ml), ultra-
sonic time 50 min, and temperature 75 “C. Under these optimal conditions, the yield of lentinan was 1.89%. In vitro antioxidant experiments results
demonstrated that lentinan exhibited strong scavenging abilities against 1,1-diphenyl-2-picrylhydrazyl (DPPH), 2,2'-azino-bis(3-ethylbenzothiazoline-
6-sulfonic acid) (ABTS) and hydroxyl radicals, with half-scavenging concentrations (ICs, value) of 1.91 mg/ml, 0.58 mg/ml, and 0.16 mg/ml, respec-
tively. In vivo antioxidant experimental results showed that lentinan significantly enhanced the activities of superoxide dismutase (SOD) and catalase
(CAT) (P<<0.05), and significantly inhibited the accumulation of malondialdehyde (MDA) (P<<0.05) in the body of C. elegans. Therefore, lentinan
had significant antioxidant activity.
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Table 1 Factors and levels of Box—-Behnken experiments design for
extraction process optimization

IR ABFYIE/W BESEE/mMmIn CEW L (gmL)
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Fig. 1 Effect of ultrasonic time (a), temperature (b), solid-liquid ratio (c) and ultrasonic power (d) on the yield of lentinan
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WEAE R A, M 1.625% 5 248 75 i 0] > 50 minZ )& , 2 i 15
FAT T W, LR PR AR B (8] <50 minPs, 41 J % REAS 72
O3 BUE 25 I 2R R A 24 75 B[R] > 50 min
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HEFE DR >240 WG, 2R HAG T R, — 2B
TE R AR RE 5 25 A 9 T e A5G B 4 3 T R oy o 7
(R 2L BT Y] 70K B0 2 Ao TR 5 B 1 2 S R R
22 IR L, F5d 75 TR o240 W,
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A PR R AR g 45 R, [ 7 R S 75 °C L, LU A T
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Table 2 Design and results of Box-Behnken experiments for
extraction process optimization

g AREYR BMEARE/  CRIRIL Y Fdh 2R/
= w min (gmL) %
1 240 50 1:30 1.85
2 240 40 1:40 1.39
3 240 50 1:30 1.96
4 240 60 1:40 1.64
5 200 50 1:40 1.45
6 280 40 1:30 1.13
7 240 60 1:20 1.75
8 280 50 1:20 1.47
9 240 50 1:30 1.82
10 240 50 1:30 1.94
11 280 60 1:30 1.51
12 200 50 1:20 1.65
13 200 60 1:30 1.59
14 240 50 1:30 1.88
15 280 50 1:40 1.39
16 200 40 1:30 1.51
17 240 40 1:20 1.53

#3 EAEEFTESH
Table 3 Variance analysis of regression model

DRI U HmE ¥ FfE P B

i 0.81 9 0.09 31.10  <0.0001  **
A 0.06 1 006 2125  0.0025 o
B 0.11 1 0.11 3751 0.0005 i
c 0.04 1 0.04 1218 00101 *
AB 0.02 1 0.02 7.81 0.026 8 *
AC 0.004 1 0.004 125 03006
BC 0.000 2 1 0.0002  0.08  0.7880
A 031 1 031  107.49 <<0.0001  **
B 0.14 1 0.14 4933 0.0002 o
c 0.07 1 0.07 2422 0.0017 i
W 7E 0.02 7 0.003
AU 0.01 3 0.002 0.59 0.654 4
gz 0.01 4 0.004
BiEE 083 16
Vi xR X4 R 3 (P<<0.05), %" 35 X 45 S B B
(P<0.01),

3R, AR P <<0.000 1, B 5 25 5 2 8150 PIE.
0.654 4 NI 25 | BRI & BEAULA vl A5 A i D R AU
RAFNIHE YT ZRBUR 3 30.975 6710.944 2, 3% B A5 A1 1]
S, HPEATAN, —RITA B, IRIFA> B C¥ 45 F 520
e B3 (P<0.01) 5 — W30 C K 38 B35 ABXT 25 S 52 ) & %
(P<<0.05), HAb WA .2 (P>0.05) . I FE Al 70, 4 N &
X i Tk 28 A 2R 5 W RS/ IR U Ay B 7R I ) (B) > i 7 T

(A)>FHRE(C).
213 & HE B K EAMER T

M 7 TR 8 582 i, 25 8 B0 T W [ JE | 3R 1 4% TR &K 1)
S A RS 45 50 0 IR 5 S 22 Wi 7 TR BT 22 45 o
BT W45 IR 3R 0] 52 A TR 25 SRR w5 ply 1412
R R ) 24 P [ 52 AR T e IO TR B U A5
LMW , 3R 38 3 HA T HIX 7 2l 2R R R
P I AR L P IR T -5 A L S BT i O T
V22, SF R 2Ol T BB | 3R WA i 4l 2 WA R R D
SRS DI g TVEE Sk
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Fig. 2 Response surface plots and contour lines of effect of
interaction between various factors on the yield of lentinan

2.1.4 bR %

il 1 Design-Expert 8.0.6 K 4% 22 76 — ¥ 8] 4 J5 7 2
T B K i 49 3 3 Z W 4R U T 2 550 B )
#R234.50 W 75 ] 52.83 min , BHE HE1:27.36 (grmL) , £
AR T 4 2 A S BUNAE 4 1.92% , % 18 SE PR ]
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Fig. 3 Scavenging rates of lentinan with different mass concentration
on DPPH (a), ABTS (b) and hydroxyl (c) radicals
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Fig. 4 Effect of different lentinan on the activities of superoxide
dismutase, catalase (a) and the content of malondialdehyde
(b) in the body of Caenorhabditis elegans
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