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with a potential economic value. [Objective] To well develop and utilize the polysaccharides in
P. abieticola and develop potential functional foods. [Methods] The response surface
methodology was employed to optimize the extraction process of P. abieticola polysaccharide.
Furthermore, the in vitro antioxidant activities of the polysaccharide at different concentrations
and Vc (positive control) were evaluated by measuring the activities in scavenging
1,1-diphenyl-2-picrylhydrazyl free radical (DPPH), 2,2'-azinobis-3-ethylbenzthiazoline-6-sulphonate
(ABTS), hydroxyl radicals (-OH) and reducing iron ions. [Results] The extraction process was
optimized as extraction at a liquid-to-solid ratio of 28.87:1 (mL:g) and 60.27 °C for 122.62 min,
under which the extraction rate of pure polysaccharide from P. abieticola reached a maximum
value of 2.39%. The polysaccharide at the concentration of 1 mg/mL showed the DPPH, ABTS,
and ‘OH scavenging rates of 49.42%, 88.37%, and 19.87%, respectively, and the iron ion
reducing power of 0.273. [Conclusion] This study provides a theoretical basis for the efficient
development and utilization of P. abieticola polysaccharide and lays a foundation for further
research on the polysaccharide bioactivity and development of polysaccharide products.

Keywords: Pleurotus abieticola; polysaccharide; response surface optimization; analysis of

variance; free radical scavenging ability
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Figure 1

JEAE.

BB B T T =P~ A

s Ava AR SR IBOCREAE s Aol FIZETRKAURS
FAGIER A TSRO CEE, T 700 nm 40 5E
WO

2 ZERE54

21 BEZRRAKELE

A 1A BT, $REUREMIEF 120 min B,
ZHERBCRBEW T 5, 120 min BRRA A0 H-45 %
PEHRBCR IR B I KA, M 1.69%, $HREUS ]8T
120 min B, 2 LRI BRI RS 2 T
R A i, o LIAR Hf B2 BBCHS) [ g PR 283X 5 SR ok
B 90, 120 F1 150 min #4700 B 150 Hr o $2 Bk
JELEART 60 °CHY 4l Z R IR B HTTH 5, 60 °C
BV A2 M H 2l 2 f SR Rk B i R, 4
1.46%, RE#EIT 60 °CHf, ZPHEBCR AKX

R MRz EIXIEERK TR

Table 1 Factors and levels of response surface
design
Factors Code Level

-1 0 1

Extraction temperature (°C) A 55 60 65
Extraction time (min) B 90 120 150
Liquid-solid ratio (mL:g) C 25:1  30:1  35:1

A: PEEUETTH]. B: $2PGEE. C:
Effects of single factor on extraction rate of polysaccharide from Pleurotus abieticola. A: Extraction
time. B: Extraction temperature. C: Liquid-solid ratio.

BORLEE
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ZHTR/IN, BT AR I R PR DR 253 4 R 1k i 35:1 (mL:g)#E4 70 b i 434 (Bl 1C).

55. 60 1 65 cCHEATMIN A HT(E 1B). WOk 2.2 MENESHEMILIRIEE R

fISF 30:1 (mL:g)if ZHEMIEBCR B H T, 7F R B DR 22 g 23 SR A e o7 T Ak e
WORFELIRE] 30:1 (mL:g)BHA M B ai ZHHERC  JFH 2 HHRIICR, 4504 2. )W ] Design
RIEF A, M 1.96%, ZISZEWI R, Ll Expert 8.06 #4552 2 d ity mi 17 1 5645 S E 4T
MR PGB B D R 45 e B 25:1, 30:1 A1 [BIEHLE T 20 M, 4R ILER 3.

£2 OARMESEOREEKEIE T RER

Table 2 Response surface methodology design and results of Pleurotus abieticola polysaccharide

No. A factor (Extraction temperature) B factor (Extraction time) C factor (Liquid-solid ratio) Yield (%)
1 -1 -1 0 0.983 5
2 0 0 0 2.356 7
3 0 -1 1 2.2105
4 -1 0 1 1.304 6
5 1 0 1 1.473 6
6 0 -1 -1 1.659 3
7 0 0 0 2.360 5
8 0 0 0 2.366 6
9 1 0 -1 1.4979
10 0 1 -1 2.200 1
11 0 0 0 24822
12 0 0 0 2.3594
13 1 -1 0 1.409 6
14 -1 1 0 1.126 3
15 1 0 1.3270
16 0 1 1 1.600 4
17 -1 0 -1 1.4805

®3 MEEPEBEFTESN

Table 3 Analysis of variance for quadratic regression model

Source Sum of squares df Mean square F value P value Significant
Model 4.100 9 0.46 77.70 <0.000 1 Significant
A 0.083 1 0.083 14.09 0.007 1

B 1.058x107° 1 1.058x107 1.80x107°  0.967 3

C 7.736x107° 1 7.736x10°° 1.32 0.288 6

AB 0.013 1 0.013 2.16 0.184 8

AC 5.751x107° 1 5.751x10°° 0.98 0.355 1

BC 0.330 1 0.33 56.43 0.000 1

A 2.870 1 2.87 489.55 <0.000 1

B? 0.510 1 0.51 86.68 <0.000 1

c? 0.061 1 0.061 10.33 0.014 8

Residual 0.041 7 5.868x10°°

Lack of fit 0.029 3 9.741x107° 3.29 0.140 1 Not significant
Pure error 0.012 4 2.962x107°

Cor total 4.140 16
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25'00 “L .: L i 1,
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W 3 T 1A

Figure 2 Response surface diagram and contour map showing the interaction of extraction temperature and
liquid-solid ratio on Pleurotus abieticola polysaccharide extraction rate. A: Response surface diagram. B:

Contour map.
A
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Extraction rate of polysaccharide (%)
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144.00 _'%f" y
138.00 {ANANA
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K. B: FmLkK

Figure 3 Response surface diagram and contour map showing the interaction of extraction time and
temperature on Pleurotus abieticola polysaccharide extraction rate. A: Response surface diagram. B: Contour map.
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Figure 4 Response surface diagram and contour map showing the interaction of extraction time and
liquid-solid ratio on Pleurotus abieticola polysaccharide extraction rate. A: Response surface diagram. B:

Contour map.
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Figure 5

In vitro antioxidant activity of Pleurotus abieticola polysaccharides. A: Scavenging effects of P.

abieticola polysaccharide on ABTS. B: Scavenging effects of P. abieticola polysaccharide on DPPH. C:
Scavenging effects of P. abieticola polysaccharide on hydroxyl radicals. D: Reducing power of P. abieticola

polysaccharide to iron ions.
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