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Abstract; For finding a rapid and environmental friendly way to ex-
tract zymosan (beta-1,3-glucan), a method was established by mi-
crowave-assisted heating at low alkaline concentration, which was u-
sing the cell wall as a raw material and based on traditional enzyme
alkaline. Extraction process was optimized by using response surface
method, the optimum process conditions for quadratic regression
model analysis were as followed: microwave power 420 W, heating
time 5 min; the quantity of enzyme 2 550 U/g. Under this condition,
the total sugar value could reach 87. 44% ., and the verificatio n re-
sults was 87. 94 %.
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(1) bR 2 25 0 < WO 40 pug/ oL A 4 Bl AR o 85 9 -
Hif L 0. 0,0.4,0.6,0.8,1.0,1.2,1.4,1.6,1. 8 mLL F
10 mLE B d £ B FKE 2 mL A 6 %K) 1 mL, %k
G I A MB R 5 mL, BUE 5 min, $E5) kKU A
15 min, & F ¥ K 15 min, E i 490 nm WG E, 4
piER (I

(2) B GE - WERRFR I 25 mg B 5. im 12 mol/L i iR
VAW 25 mL LIRS EIR T 25 min. 1K B R 5 Kk N
2 mol/L, Mo 34 . F 100 ‘C/Kff 6 h, W E == |, MY
pH % 7.0,10 000X g B.0» 15 min. | 37 % B B 88 /K f et .

BB B /K AR 1 mL (R4 F 45 pg Z2 A R A B L 3 IR
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Table 1 Table for investigated factors and their levels
KT AT A B i o C NaOH #& D i fn it/ E i fi i F il i G i iR
KT
7] /min /W BE/ % (U-gH ] /h pH Jig /°C
1 4 280 1.5 1 000 2 5.5 45
2 6 420 3.0 2 000 4 6.5 55
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1.3.5 HFUEAM AR ER 3 K, KM Excel 2003 #
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Table 2 Design and results of Plackett-Burman
. . L RO
iR 565 A B C D E F G Y

1 1 1 1 1 1 1 1 77.16
2 1 1 1 2 2 2 2 86. 24
3 1 2 2 1 1 2 2 79. 85
4 1 2 2 2 2 1 1 89.97
5 2 1 2 1 2 1 2 72.11
6 2 1 2 2 1 2 1 65.92
7 2 2 1 1 2 2 1 76.54
8 2 2 1 2 1 1 2 85. 21

ki 83.305 75.358 81.287 76.415 77.035 81.112 77. 398
ke 74.945 82.892 76.963 81.835 81.215 77.138 80. 852
R 8.360 7.534 4.324 5.420 4.180 3.974 3.454
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Table 3 Factors and levels in Box-Benhnken

experimental design

. A BT/ B AR/, C EEnE/
¥ w min (UsgH
1 280 4 2 000
0 420 5 2 500

—1 560 6 3 000
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Table 4 Box-Benhnken experimental design and

Box-Benhnken i iZ it R &E R

correponding experimental results
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Table 5 Variance analysis of regression equation for the

¥ A B C SRR/ % RIE FHR AME ¥F O FHE PE>F BEE
1 0 —1 —1 81.53 B 402.16 9 44.68  84.09 <0.0001 % =
2 -1 0 1 82.91 A 24.75 1 24.75 46.57  0.0010 % x
3 0 0 0 87. 60 B 21,75 1 21.75  40.92  0.0014 % =
4 0 0 0 87.19 C 1.34 1 1.34 2.53 0.172 5
5 -1 -1 0 75.08 AB  105.37 1 105.37 198.28 <C0.000 1 x %
6 1 0 -1 80.98 AC 2125 1 21.25  39.99 0.001 5 ® %
7 0 0 0 87.06 BC 5.20 1 5.20  9.78  0.026 0 x
8 -1 1 0 81.20 A2 148,43 1 148.43 279.32 <0.0001  x x
9 1 1 0 81.10 B2 89.57 1 89.57 168.56 <0.0001  x x
10 0 1 1 81.36 c? 6.27 1 6.27 11.79  0.0185 x
11 0 —1 1 83.03 e e o5
12 —1 0 —1 79.16
KA 2.50 3 0.83 10.48  0.088 3
13 0 1 1 78. 30 )
iRz 0.16 2 0.079
14 1 1 0 66. 69 i
BB 404.82 14
15 1 0 1 75.51
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Figure 1 Microwave power and microwave time effect on the total sugar content
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Figure 2 Microwave power and the influence of the adding amount of total sugar content
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Microwave time and adding amount of influence on the total sugar content

Figure 3

2 00 157 TR ASE T AR A 43 AT o i SR AR BRI 2 AR O R
408. 80 W, ke 8] 4. 84 min, f RN 2 545.00 U/g, %t
T 5B FEBURLBE T 420 W i EA B ] 5 min, 5 55 0
2550 U/g. 3 WERIFIFHAT OHE & 2T IE R 87.94%,
WA 87. 44 Yo B . T LTS LR T Rk L R Rk
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) B B2 R EOBE 2 i LT HAT R 7 s AR S R (S
Bl &8, A SR E .

3 &k

AR TE R B 0 B Al B SOT SO A, B B T p AL
P 2 JT DA 20 o BE e gl S Y R 8 A 1 SR S IS .
S 252 T v O A R 1 T T DA R R R T AR SR Al
283 X R e SR 2 R R AT W MR o e R
K TSR i L TR P B A A D2 R i T A 420 W,
TR ] 5 min, B NHEE 2 550 U/g, ZE L& 44T . 8-1, 34
FREMERICRE R 28,01 %, MOBE & o 87. 9420, 1 R & it
H3.78% PR R FLEH A R . 1% R I R B R Al
FE i 5 R E — 25 R T AN TR Sk R Y B 3R OBE 09 3 RE K T
SR K E— 25 R Tl B R R

EESdN

(1] Hlesr. £ouss. BEZRmsl & ID]. IhAR: JFr k.
2013: 2-44.

(2] B, SRAE. RouH. A5, AU @35 % D E W 2 BF 3-8 SR B &
w00 i TR, 2012, 33(3): 330-333.

[3] Da Silva Araujo. Vilma Barbosa, Ferreira de Melo, et al. Fol-
lowed extraction of beta-glucan and mannoprotein from spent
brewer’s yeast (Saccharomyces uvarum) and application of the
obtained mannoprotein as a stabilizer in mayonnaise[ J]. Innova-
tive Food Science & Emerging Technologies, 2014, 23

164-170.

[4] Valasques Junior, Gildomar L, De Lima, et al. Extraction opti-

148

1.00
TN \\
_ 0.50f N\
£ 80
H 2 N 85
2 S 000r s \
=3 87.2832
< g —
= -0.501 \
‘\86.522 |4
_1.00 L Il L
-1.00 -0.50 0.00 0.50 1.00
B IR B[]

Microwave time

(b) %Rk

PN R 5 B iR e B AT B AR A B H R

mization and antinociceptive activity of (1 -—> 3)-beta-D-glucan
from Rhodotorula mucilaginosa [ J ]. Carbohydrate Polymers.
2014, 105; 293-299.

(5] sRmiez. M % & B-D-7 50k Be AT A ) W B 6 oK ol 25 26 7
(ZEABBEFE[D]. 1095 JLHI K, 2006 4-9.

(6] LTty Wbk 40 it BE 72K 7= FR 5 b i o I BF S S D). K= 3%
B, 2013, 34(10): 26-29.

(7] SB4lE, WIARLL, 0l 55, ZEnias 2RI L 205 1.
£ Tk R, 2014, 35(16) : 223-230.

(8] TRALEN . =48, VRAE. WO B AR B 5 75 ik 2 BRI 20 iR 4k
[J]. dE425@4% . 2014, 30(15); 305-309.

[90 Wh3Chs, ¥, Jfe R, . EEbk p-1.3-DA R B 25
MeE[J]. & 5HM, 2013, 29(5): 151-153.

L100 #BoL T, ALFEF, 400, 45, BBV L4 R W E J7 i
WrgEl)]. B RHE . 2007(9) . 92-97.
L1010 Wiy, ZR4L, b 4xde. WU K IF B8 8 A5 R SR OB 4 -1,
SDEERMLI]. & 5RBE L, 2012, 38(3): 149-153.
[12] Yin Xiu-lian, You Qing-hong, Jiang Zhong-hai. Optimization of
enzyme assisted extraction of polysaccharides from Tricholoma
matsutake by response surface methodology[J]. Carbohydrate
Polymers, 2011, 86; 1 358-1 364.

(13] WL, WRAFEL, #aiis. 3 Fh wiLisd /s & 240 0 BE o B-(1,3)-D -
AR WO BB L] BRI AR, 2010, 38(17):
9 199-9 200.

C14] B, X0k, EIRF, S5, ol 0 EL1A B4 B Y 4 4 30 fig &
K ARLT]. & d 5P, 2014, 30(2): 247-250.



