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Study on the polysaccharides extraction of
Agaricus bisporus using ultrasonic

GAO Zhen-peng, YUAN Ya-hong, YUE Tian-li, YANG Hao-bo

(College of Food Science and Engineering  Northwest A& F University ,Yangling » Shaanxi 712100, China)

Abstract: [Objective] Study was made on the optimum technology of Agaricus bisporus polysaccha-
rides extraction by using ultrasonic to lay the foundation for solving by-products reuse in the canning
process. [Method) Using Agaricus bisporus canning by-products as raw materials,single factor experiment
and orthogonal test were adopted to analyze the effect of each factor in solid-liquid ratio,ultrasonic power,
extraction time and temperature on the extraction percentage of the polysaccharides using ultrasonic, and
the process parameters were optimized. [Result)] The results indicated that the optimum condition of ex-
traction is as follows:liquid-solid ratio 40 ml./g,ultrasonic power 560 W,time 120 min and temperature 60
°C. [Conclusion) Under this optimum condition, the extraction percentage of Agaricus bisporus polysaccha-
rides reached 3. 65 % , which increased by 96. 24 % compared with the common technical yields.
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Table 1 Factors and levels of L; (3') orthogonal test on the ultrasonic extraction of Agaricus bisporus polysaccharides
X % Factor
K A C D
Level TP /W $2 U ] /min PR iz /C WA/ (mL e g D)
Ultrasonic power Temperature Liquid-solid ratio
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Fig. 2 Effects of liquid-solid ratio on the extraction rate
of Agaricus bisporus polysaccharides
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Fig. 4 Effects of ultrasonic extraction time on the

extraction rate of Agaricus bisporus polysaccharides
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Fig.3 Effects of ultrasonic extraction temperature on the

extraction rate of Agaricus bisporus polysaccharides
AUSE R . 7E 90 min 2 A I IRIR R 008 &R F] T F
i, 214 P I Ak PR [R) B 5 90 min J5 . HY T B
R AL AR BT U4 T 5 O 23 20 A Ak . DA T 1 22 4
BCRTTRE. 97 42 w7 il 9 15 238 0 47 S $2 SO 1]
Tl A= 7 7 47 ) A5 A ) P 9B A IR TA] A X 5
100 7 4 U ) 2 90 min,

574
=}
]

o
%

EZ F I E T
Polysaccharides yield
(38 35} w
; w o

W
T

0 1 1 | 1
420 490 560 630 700
8 i T W

Ultrasonic power

P57 e ) 2 T A 4 2 4 4R TR () 5 )

Fig. 5 Effects of ultrasonic power on the extraction rate
of Agaricus bisporus polysaccharides
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Table 2 Results of L, (3"') orthogonal test on the ultrasonic extraction of Agaricus bisporus polysaccharides

A A B C D BEIRCR/ 2%
Iﬁ%g‘%ﬁ AR/ W A RO ] /min R R R BOGR B/ C WRHE/(mL g 1) Polysaccharides
o Ultrasonic power Ultrasonic time Ultrasonic temperature  Liquid-solid ratio yield
1 560 60 50 20 1.9540. 27
2 560 90 60 30 3.134+0.16
3 560 120 70 40 3.2640.08
4 630 60 60 40 2.53+0.16
5 630 90 70 20 2.384+0.01
6 630 120 50 30 2.524+0. 14
7 700 60 70 30 2.334+0.08
8 700 90 50 40 2.494+0.03
9 700 120 60 20 2.374+0.08
K, 8.34 6. 81 6.96 6.70
K 7.43 8.00 8.03 7.98
K; 7.19 8.15 7.97 8.28
R 0. 38 0. 45 0. 36 0.53
ey
Compz[ifri{f}\factors D>B>A>C
Bef Ay Ay B, C D,

Optimum level

3 LOHEXKBERESHKBNAESN

Table 3 Tests of between-subjects effects based on Ly (3') orthogonal tests

5 SR o s 597 F i P i
Source of squares df Mean square F value Sig.

1 IEAE#S Corrected model 2.630" 8 0.329 18.131 0
M Intercept 117. 147 1 117. 147 6 460. 314 0
#7 J 2)#% Ultrasonic power 0.491 2 0.245 13.531 0.002
A ik E] Ultrasonic time 0.719 2 0. 359 19. 817 0.001
I )% Ultrasonic temperature 0.482 2 0. 241 13. 288 0. 002
WOEL L Liquid-solid ratio 0. 939 2 0. 469 25. 887 0
%2 Error 0.163 9 0.018
AR Total 119. 940 18
1 IE B 48 5+ Corrected total 2.793 17

T o, P RELR? =0. 942, BEIE P58 R AL RAg=0. 890,
Note:a. R Squared R*=0. 942, Adjusted R Squared R =0. 890.

AU SCHRL7 T 385 52 A5 00 BDFE R OIR FE B A5 Dl B S IROR AR R AT T 3 RO 4 22 M 42
72 °C VIZHEMFE] 125 min JBCRHLE 31 mL/g RYERICEE BRSO A5 R 3 4.
1 2 A7 US4l 22 1) B2 B 9 5 A F 50 1E 28K 46 1L
R4 TRAFERBUAESHERINENLE

Table 4 Comparison between the ultrasonic method and the traditional method %
YW ik HE KB Repeat time S
Extraction method 1 2 3 Average
Az -
HiB T2 1.93 1.82 1.83 1.86
Extraction of general process
e
A ) 3.63 3.70 3.62 3.65

Extraction of ultrasonic-assisted process
AT SRR S B

SR UL 5 2 BB 1. 86% [T 3. 65% e
SRR T 96.24% AR ACE 1AM L AT 0L, 3 Ak, 9 RUHL R 22 W68 7 U B E T2 B O
FOLE 22 40 1 R 7 A B PR AL TR T AR TR IR S IR DI 560 WA B WM ] 120 min, 4875
T, PRI 60 °C . WORHEL 40 mL/g. 7E ML & PE T
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