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Table 1 Coded variables and their coded levels in RSM
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Fig.1 Effect of liquid—solid ratio on extracting rate of

F. velutipes’stipe protein

2,12 FEWE G RAEIEZ NaOH R E 49 % h
BEWOR L D 20:1, SRR 70 °C, IR 42 TE] 2 h,
PRELREL 2 WK TEBLAAE T, M AR 7] NaOH e B
% BV T B BRI S48 R R, NaOH it
RN 0.5 ¢/100 mL Z /T, & FRARBCREEE
NaOH ¥ J& B34 T 17 8 T ; NaOH St 0.5 of
100 mL 2 Ji5 , % NaOH ¥ B Al 38 b, BRI
A e T B (1 2).

213 HMEORRBREZBENOY A 1R
AELE 20:1,NaOH B B2 R 0.5 g/100 mL, =456

6] 2 h, SEECE 2 WAET, D A TR 4
JEEXS AR BCR AR MATAR A R s | ARG
B, & A R CR & BB e N
60 CZ A, 3 F TR BRI N A IR L HOK 5
60 CZJi , PRI M AR LT AR AR (181 3).

6
Q4N
&
=
2_
0 1 1 1 1
0.3 0.4 0.5 0.6 0.7

100 mL NaOH Jii i &/ (g/mL)
2 EHEEEMERRIRINES NaOH RERER T
Fig.2 Effect of NaOH concentration on extracting

rate of F. velutipes’stipe protein
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Fig.3 Effect of extracting temperature on extracting

rate of F. velutipes’ stipe protein

214 W& G RRRE LA G ERE
Ft 20:1, 4 100 mL 4 NaOH JFit 4 0.5 g, 2 HUE
FERT0 °C, BRI EL 2 AT, D AN [R] S At
] T R R ORI AR Ab. SR R, BREURTA]
A 2R AR BRI K I R 18 (&1 4).

g

6_
IS
=4
]

O 1 1 1 1 1
0 1 2 3 4 5

FREU ] /h
4 EHEFEHEAREREZRENZN

Fig.4 Effect of time on extracting rate of

F. velutipes’ stipe protein
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Fig.5 Effect of extracting times on extraction

rate of F. velutipes’ stipe protein
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Table.2 Experimental designs and results of Box—Behnken

wies A B ¢ b/ HE/%
1 -1 -1 0 8.02 7.93
2 1 -1 0 8.54 8.66
3 -1 1 0 8.05 7.92
4 1 1 0 8.70 8.80
5 -1 0 -1 6.42 6.65
6 1 0 -1 8.05 8.05
7 -1 0 1 8.13 8.12
8 1 0 1 8.57 8.33
9 0 -1 -1 6.57 6.43
10 0 1 -1 6.64 6.53
11 0 -1 1 7.24 7.34
12 0 1 1 7.24 7.37
13 0 0 0 12.29 12.16
14 0 0 0 12.06 12.16
15 0 0 0 12.13 12.16

Y =+2.160+0.4004 +0.033B+0.440C +0.0354 B—
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Table3 ANOVA for Response Surface Quadratic Model

g2 3 ST Eh:E): ¥i7 F{E PiE P
sl 55.44 9 6.16 125.55 <0.000 1 ok
A-FRIBOR 1.30 1 1.30 26.57 0.003 6 ek
B4 T[] 8.563E£-003 1 8.563E-003 0.17 0.693 5
C-EHH 1.53 1 1.53 31.23 0.002 5 ek
AB 4.780E-003 1 4.780E-003 0.097 0.767 5
AC 0.35 1 0.35 7.22 0.043 5 #
BC 1.195E-003 1 1.195E-003 0.024 0.882 1
A2 8.12 1 8.12 165.39 <0.000 1 ok
B 20.42 1 20.42 416.17 <0.000 1 ok
o 30.81 1 30.81 627.95 <0.000 1 ok
B 0.25 5 0.049
ERi 0.22 3 0.072 4.99 0.171 4
aliiR2E 0.029 2 0.014
syl 55.69 14
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Fig.6 The impact of temperature and time

on extraction rate of protein
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Fig.7 The impact of temperature and liquid—solid ratio

on extraction rate of protein
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Fig.8 The impact of time and liquid—solid ratio

on extraction rate of protein
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Application of membrane technology in the preparation

Extraction technology of protein from base of Flammulina velutipes

ZHU Li-ping', LU Yao', HU Guo-yuan', LIU Qi-yan*
1.School of Chemical Engineering & Pharmacy , Wuhan Institute of Technology , Wuhan 430074, China;
2.Wuhan Wishful Edible Fungi Bio—Tech Co., Ltd., Wuhan 430000, China

Abstract: To use the processing byproducts of Flammulina velutipes better, the effects of the ratio of water to
material,, the extraction temperature, the extraction time, the extraction times on the extraction ratio of pro-
tein from the base of F. velutipes’ stipe were studied by single factor experiment. The result shows that the
ratio of water to material, the extraction temperature and the extraction time have impacts on the extraction
ratio of protein. Then three levels of the three factors were analyzed by response surface method. The result
show that the size order of factors’ influence on the exiraction ratio of the protein from the base of F. velu-
tipes’ stipe is: the ratio of water to material > the exiraction temperature> the extraction time, in which the
interaction of the extraction temperature and the ratio of water to material has a significant effect on the ex-
traction ratio of the protein and the interaction of the other factors has little impact. The optimal conditions of
extracting protein from the base of F. velutipes’ stipe are the ratio of water to material of 20:1 mL/g, the
sodium hydrate concentration of 0.5 g/100 mL, the extraction temperature of 61 “C, the exiraction time of
2 h, and the extraction times of 2 times; the extraction ratio of the protein reaches 12.07% under the condi-
tion.

Keywords: Keywords: the base of Flammulina velutipes’ stipe; protein; NaOH extraction; the response

surface
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