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Optimization of the process for the extraction of total flavonoidsin stem of
Lentinus edodes by ultrasonic assisted enzymatic method

YANG Meng, XU Yan-Yang*, YANG Guang, HAO Ming-Wei, LIU Chun-Mei

(College of Food Science and Engineering, Jilin University, Changchun 130062, China)

ABSTRACT: Objective To optimize the extraction process of flavonoids compounds from the stems of Lentinus
edodes by ultrasonic assisted enzymatic method, so as to provide a basis for the further development of stems of
Lentinus edodes resources. Methods With the yield of total flavonoids as the index, the effects of ethanol
concentration, ultrasonic time, ultrasonic power and enzyme dosage on the yield of flavonoids compounds were
studied through the single-factor test, and the above 4 factors were optimized by response surface analysis method.
Results The optimum parameters in extraction process were as follows: the ethanol concentration was 75%, the
ultrasonic time was 20 min, the ultrasonic power was 280 W, and the enzyme dosage was 0.012 mg. Under these
conditions, the yield of flavonoids was 1.673 mg/g through 3 confirmatory experiments, and the actual value was in
good agreement with the theoretical value. Conclusion It is feasible to use response surface analysis method to
optimize the extraction process of flavonoids compounds from the stems of Lentinus edodes by ultrasonic assisted
enzymatic method.
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Fig. 1 Standard curve of rutin
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1 80 30 280 0.016

Design-Expert 8.05

, XiXo XXz XoX3 XXy XaXs
P>0.05, ,
(X) (X2) (X3)
(Xa) :
Y=+3.84+0.094X;-0.11X,-0.17X5-0.18X,+0.33X1.X,-0.24
X2X4-0.25X,2-0.41X,%-0.36 X, )
> > >

Design-Expert 8.05 )

R?*=0.9191, (P<0.001),
(P=0.1385>0.05),
Raq°=0.8383,
3.2.2 v vk d B AT
Design-Expert 8.0.5 ,
( 6~ 7)
280 W 20 min
75% 0.012 mg, 1.673
mg/g 3 ,
1.671 mg/g -0.09%,

R2 MEESHIRERITRER

Table2 Design and results of response surface analysis

X1 X Xa X4 Y( , mg/g)
1 0 0 -1 -1 1.945
2 -1 -1 0 0 1.595
3 -1 0 0 -1 1.815
4 1 -1 0 0 1.665
5 1 0 0 -1 1.595
6 0 0 1 -1 1.670
7 0 1 1 0 1.660
8 0 0 0 0 1.900
9 0 1 0 1 1.345
10 1 0o -1 0 2.000
11 -1 1 0 0 1.375
12 0 0 -1 1 1.540
13 0 0 0 0 1.885
14 0 -1 0 1 1.715
15 0 0 1 1 1.485
16 -1 0 -1 0 1.810
17 0 -1 0 -1 1.545
18 0 0 0 0 1.870
19 0 -1 1 0 1.580
20 0 101 0 1.815
21 1 0 0 1 1.760
22 0 1 -1 0 1.705
23 0 0 0 0 1.980
24 0 0 0 0 1.955
25 1 1 0 0 1.540
26 -1 0 1 0 1.735
27 1 0 1 0 1.650
28 -1 0 0 1 1.320
29 0 1 0 -1 1.650
6 ,
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Fig. 6 Response surface graph and contour map for effects of ethanol concentration and enzyme dosage on extraction rate of flavonoids in stem
of Lentinus edodes
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Fig. 7 Response surface graph and contour map for effects of ultrasonic time and enzyme dosage on extraction rate of flavonoids in stem of
Lentinus edodes
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