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Table 1 The factor levels in the orthogonal experiment ge L1
K% Factors
BRI
A B C D
Code
HEREE HAW Y4 K B BRER 4k
—1 level 10 4 1 0.2
+1 level 30 8 2 0.6
—alpha 0 2 0.5 0
+alpha 40 10 2.5 0.8

L4 HdEatr
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2 HBREHSWH
2.1 BHRKK
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Fig. 1 Effect of carbon sources types on

the polysaccharide content
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Table 2 Effect of mannitol on the polysaccharide content by
multiple comparison table method(1.SD)

ep iy Rk
Content of mannitol ~Averagex z—0.773 z—0.778 z—0.874 z—0.874

/(g+ L1 /(g+L7D)
20 0. 886 0.113* *  0.108* *  0.012* * 0.012* *
25 0. 874 0.101* *  0.096%* 0
30 0. 874 0.101% *  0.096* *
35 0.778 0. 005
15 0.773

MS.=0.000 08 LSDy.05=0.005 2 LSDo.01=0.007 3

E RRERBE;  RrEFREE. TH.
Note: ; * indicates significant difference; * * indicates highly significant difference.

The same below.
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Fig. 2  Effect of nitrogen sources types on

the polysaccharide content
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Table 3 Effect of peptone on the polysaccharide content by
multiple comparison table method(1.SD)

B R Rk
Content of peptone  Averagex z—0.864 z—0.891 z—0.895 z—0.920

/(g L71) /(g+L™D)
6 0. 956 0.092% *  0.065* 0. 061 * 0. 036
5 0. 920 0. 056 * 0.029 0.025
7 0. 895 0.031 0. 004
8 0. 891 0.027
4 0. 864

MS.=0.0005 LSDy.o5 =0.051 LSDy.01=0.074
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Fig. 3 Effect of vitamin types on

the content of ploysaccharide
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2.1.6 EERTMEMZHESEMEN FALSDE MEEMEE WHEHERLEER B.HNE

IR AR AT ZE L, R 4 AT N4 AR Bl ALS5ge LY,
&R 1.5 g« L0, SRR K LBYER T 25
*4 HHAEE B, FAMEXNSESEHMA S ELLE(LSD %)
Table 4 Effect of vitamin Bys content on the polysaccharide content by multiple comparison table method(1.SD)
4B FK B ik SEHE _ _ _ _ _
_ x—0. 805 x—0. 839 x—0. 946 x—0. 955 x—0. 987
Content of vatimin Bjz/(g+ L™1) Average x/ (g« L71)
1.5 1. 154 0. 349 * * 0.315* * 0.208* * 0.199* * 0.167* *
1.0 0. 987 0.182* * 0.148* * 0. 041 0. 032
2.0 0. 955 0.15 0.116* * 0. 009
0.5 0. 946 0. 141 * * 0. 107 *
2.5 0. 839 0. 034
3.0 0. 805

MS.=0.014 5 LSDy.05 =0.076 LSDy.01=0.111
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Fig. 4 Effect of trace elements types on the polysaccharide content

x5 MBI KRMEN SESER M ZE LB (LSD %)
Table 5 Effect of FeSO, content on the polysaccharide content by multiple comparison method(LSD)
FeSOy ##t Rk - _ - - - -
Content of FeSOx/(g » L-1) Average /(g + L-1) x—0. 476 x—0. 781 z—0. 839 x—0. 946 x—0. 951 x—1. 006
0.4 1. 095 0.619* * 0.314* * 0.256* * 0. 149 * * 0. 144 % * 0. 089
0.3 1. 006 0.530* * 0.225* * 0.167* * 0. 060 0. 055
0.5 0. 951 0.475% * 0.170* * 0.112* 0. 005
0.6 0. 946 0.470* * 0.165* * 0.107*
0.7 0. 839 0.363* * 0. 058
0.8 0. 781 0. 305 * *
0.2 0.476

MS:=0.007 5 LSDy.05 =0.099 LSDy.01=0.144

2.2 m RIS R

2.2.1 ZWEmPNEE RS0 RETREZE 44N
R, UUZWE & & AR 48 4R, FI A SAS #1750 1%
1,38 30 MRIA , KA a 6 4 0RE, Z5 R LK 6.,
2.2.2 [lAREAIERS, K 20 IRIER 7 B E
Ky 56T 20, 8 7 [ — YR IR C(0. 01<<P<<0. 05) A B B 5
Wi, 4% PR 28 Y YR IR (P<<0. 01 5 W% 1B 35 2 il , o 45 SR ik
A7 EEELE 734 M Ah Z WE T (Y XF R 5 A8 & H 5%
EECA) EEHHRB HEER B, (ORI D) K =t
B FFER:Y(gs L) =—2.766-+0. 507A+0. 552B+
2. 419C+2. 495D—2. 343X 10 * AB— 1. 137 X 10 * AC+
0.015 719AD — 0.017 687TBC — 0.025 781BD-+
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Fig. 5 Effect of experimental factos on polysaccharide
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Table 6 Polysaccharide response surface test results ge L1 Table 8  Verification testing in multiple comparison
A B C D Lo table method(1.SD)

Hgm EHK $%AEFE B HREY Polysaccharide S e SRR .

Mannitol Peptone Vitamin Bz  Iron sulfate content Factor Polysaccharide content/(g+ L—1) Average (x) i
; ;g i 1 (5) g-; 1 ‘153; A GRAEHE) 1985 2.105 1.915 2.002 0.365% *
3 2 6 Ls o4 2 108 A (D 1.589 1. 641 1.682 1.637
4 10 4 1.0 0.6 1.131 MS.=0.007 6  LSDy.05=0.076  LSDy.01=0. 140
5 20 10 L5 0.4 1.238 - N
6 10 8 2.0 0.6 1.321 Heds, g5 IR AL Fl A, B HEEGAE T BEHER.
7 10 8 2.0 0.2 1. 357 .
8 20 6 L5 0 1. 345 3 it
9 30 8 2.0 0.2 1. 250
10 20 6 2.5 0.4 1500 AR RO LSRRI B RN H R, Bad I &
11 10 8 1.0 0.6 1.119 B . — N
12 10 4 1.0 0.2 0.975 H20 g LY EAGRRERE SOERMENS gL
e " ’ o o oo YA KD B Bl Bom A IR N 1.5 g « L BRI AR i
IO S S S N FEMRTCE BB Y 0.4 g - L, URHERIY
17 20 6 L5 0.8 1512 SE T e 7 T () G CMEL A, A TR N TR, R AR
18 30 8 2.0 0.6 1.596
19 20 2 15 0.4 1.417 R MIEFRE N HERE 1098 g« L' EAK
20 30 4 2.0 0.6 1.381 _ _ _
21 20 6 L5 0.4 2.048 6.35 gL' 4K B, L6l g+ L' FilRIEK0.2 g+ L7,
. 2 ; ye e o IR TN SRR By 1918 g « L IS 2
S S S Y S BEAT RIS 2,002 g » L SO A3,
25 30 4 2.0 0.2 1. 369
26 30 4 1.0 0.6 1.250 S E TR
a - . o P o (1] EfES. BRER 2 OM. J65 B 4EHR BT 2006109,
29% 20 6 1.5 0.4 1.548 (2] RS S8l DB AR & B K 1 22 4 2 B SR B ) B 9K (D, W A ot
30 20 6 0.5 0.4 1.071

W RHPLRE A

Note: ¢ * ? is center testing point.
R7 SEREAAEERNSGESH

Table 7 Polysaccharide regression equation model of
analysis of variance

HBE  Hirm Ffa P B

DF  Mean square  F value P value Signicance

FERR  FHH

Source  Sum of squares

G R %, 2011,

(3] SEFHRL, w U, XUMG AR, 4. 75 00 B A= OUAL B 2 1 Bl 35 3% 2 0 2k ik
(1], & HE,2015(3) :20-21.

[4] XUBEMG, 27, B3, 5% WMBERE ZB T 2Rl g T
W AHE,2014,21(35) : 211.

(5] ®B. BKEXRENLE I SHENPFEID]. T8 LR K%¥,2013.
(6] MRRIC, B2, %, WA HLEMILRZ RSN AR T Z
LT, EARAE A= ,2014(3) : 14,

L 2.170 1 0. 160 3.430  0.008 [7] HUANG Y,YUAN Y L,ZHOU Z D, et al. Optimization and evalua-
A 0. 062 1 0. 062 1. 480 0. 243
B 3.480% 10—3 1 3.480X10—3  0.083 0.777 tion of chelerythrine nanoparticles composed of magnetic multiwalled carbon
c 0. 230 1 0.230 5.410 0.034 * nanotubes by response surface methodology [ J]. Applied Surface Science,
D 6. 100 X104 1 6.100X10—4 0.015 0. 905
A? 0. 410 1 0. 410 9. 720 0. 007 * 2013,10(11) 148.
B2 0. 770 1 0. 770 18. 460 0. 000 6 * % [8] HUY X N,BAE W,GUNADI T,et al. Using response surface design
(64 0. 870 1 0. 870 20. 840 0. 000 4 * % I timizi rati aditions in ; h ol P
- 0. 560 1 0. 560 13, 330 0. 002 N or optimizing operating col ons ecovering heavy oil process, Peace
R2 0. 776 River oil sands[J]. Journal of Petroleum Science and Gineering, 2014, 2
2.2.4 WUNTERIER® WWMNEIAHGRERSE (D00

PEATH I A WS W A R I R 3 U, DLl
BRI 3 F7 2 3 IR X 0 2 I A b 22 0 5 B39 (e
2.002 g+ L' XSS RN 1637 g « L LALEHIHR
Rk 22.30%, FIH LSD dixtil BB E AT L E

(9] ELT. fRfg it RO 4 K I 5 v LM, Jb 5t o B 4% Tl AR
#,2002.

[10] YE L, YANG M, XU L,et al. Optimization of inductive angle sensor
using response surface methodology and finite element method[J]. Measure-
ment,2013,11(48) :17.

Optimizing of Culture Medium of Agaricus bisporus (Lange) Imbach for
Extracellular polysaccharide Production by Response Surface Methodology
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Abstract: Taking Agaricus bisporus (Lange) Imbach as material ,the content of extracellular polysaccharide as the response val-

ue,on the basis of single factor experiment,the effect of different nutritional factors on the content of extracellular polysaccharide

were researched by the response surface methodology with 4 factors and 4 levels to determined the optimum culture medium, The

results showed that the best culture medium for fermentation extracellular polysaccharide of the Agaricus bisporus (Lange) Im-
bach was mannitol 19.83 g » L ! ,peptone 6.35 g « L' ,vitamin B;, 1. 61 g » L ,iron sulfate 0. 42 g » L' ,the highest production
of extracellular polysaccharide reached 2. 002 g » L' ,which was identical to the response surface prediction value,

Keywords : response surface methodology; Agaricus bisporus (Lange) Imbach;extracellular polysaccharide; culture medi-

um;optimizing
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