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Study on Extraction of Ganoderma lucidum Flow Extract by Complex Enzyme Combined with Ultrasonic Technique
ZHANG Gui-qing, LIN Wei-da, YAO Jun-xin et al
ter of Juncao Technology , Fuzhou , Fujian 350002 )
Abstract [ Objective ] The optimal process conditions of complex enzyme extraction combined with ultrasonic extraction of Ganoderma lucidum
extract were discussed in order to provide theoretical basis for the industrial production of Ganoderma lucidum extract. [ Method ] Using Juncao

(Fujian Agricuture and Forestry University China National Engineering Research Cen-

antlers Ganoderma lucidum as raw materials,the process of using complex enzyme combined with ultrasonic technique to extract Juncao Gano-
derma lucidum extraction was studied by extraction of Ganoderma lucidum extract and the Orthogonal test on the ratio of complex enzymes, en-
zymatic hydrolysis conditions and ultrasonic conditions,and compared with traditional water bath extraction. [ Result] The optimal process condi-
tions of complex enzyme combined with ultrasonic technique to extract Juncao Ganoderma lucidum extraction, the enzyme composition was cel-
lulase 2.0 g, papain 0.8 g, pectinase 3.0 g;the enzymolysis conditions were as follows, the temperature was 60 °C, the pH was 5.5, the time
was 80 minutes; ultrasound conditions,time was 15 minutes, power was 500 W, temperature was 55 °C. The contrast experiment showed that
the extract yield of flow extract was 2.71% by using conventional extraction, while that of flow extract was 66.90% by compound enzyme syner-
gistic ultrasonic method,and the extract rate of flow extract by compound enzyme synergistic ultrasonic method was about 25 times of that of
flow extract by conventional extraction method. [ Conclusion ] Synthetic enzyme synergistic ultrasonic technology improves the yield of Juncao
Ganoderma lucidum extract and polysaccharide, significantly shortens the extraction time, and reduces the viscosity of the extract.It provides a

feasible method for extracting Ganoderma lucidum extract and polysaccharide.
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Table 1 Factors and levels of the orthogonal test of compound enzyme

dosage ratio g
KT X2 Factor
e THEN AIEAN e
Cellulase( A) Papain(B) Pectinase(C)
1 0 0 0
2 1.0 0.2 2.5
3 1.5 0.5 3.0
4 2.0 0.8 35

12.3 L5 WM AR IE SIS . MR e R 2 A e R e
PRI 2R, ARGHR IR pH BRI RN B2 2R R4
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Table 2 Factors and levels of the orthogonal test for enzymatic hydrol-

ysis condition

K Z Factor
K- AR AR ]
Level Enzyme extraction pH(B) Enzyme extraction
temperature( A) //°C time( C) //min
1 40 4.6 60
2 50 5.5 80
3 60 6.5 100
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Table 3 Factors and levels of the orthogonal test for ultrasonic testing

K Z Factor
KF A ] IS IR
Level Ultrasonic time Power(B) Ultrasonic temperature
(A) //min w (c)/c
1 10 300 35
2 15 400 45
3 20 500 55
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Table 4 Results of the orthogonal test for compound enzyme dosage ratio
b K2 Factor RETIRFRICE
Treatment Y ERE AJNE F IR i 23 %) 23 %) Extraction rate of Ganoderma
No. Cellulase Papain Pectinase Blank Blank lucidum extract // %
1 1 1 1 1 1 21.28
2 1 2 2 2 2 33.27
3 1 3 3 3 3 41.64
4 1 4 4 4 4 39.68
5 2 1 2 3 4 25.68
6 2 2 1 4 3 29.70
7 2 3 4 1 2 43.87
8 2 4 3 2 1 49.34
9 3 1 3 4 2 35.90
10 3 2 4 3 1 48.78
11 3 3 1 2 4 22.70
12 3 4 2 1 3 49.76
13 4 1 4 2 3 46.82
14 4 2 3 1 4 54.85
15 4 3 2 4 1 50.48
16 4 4 1 3 2 54.25
k, 33.97 32.42 31.98 42.44 42.47
k, 37.15 41.65 39.80 38.03 41.82
ky 39.29 39.67 45.43 42.59 41.98
k, 51.60 48.26 44.79 38.94 35.73
R 17.64 15.84 13.45 4.56 6.74
G=R,/R =%
G 3.12 2.80 2.38 (i=A.B.C)

SEPRIHIA B LS L o IR S AT LU Y, TR 55 RE A
REWRE W RAERR T 20 AB,C,, RIEEHREE (A)
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Table 5 Results of the orthogonal test for compound enzyme hydroly-

sis conditions

K1 £ Factor

R
AP R . FREUR
Treat- Enzyme i i 1) . Extraction rate
ment extraction  pH(B) Enzyn.le el of Ganoderma
No. temperature ef(tractlon Blank lucidum extract
(A) time(C) %
1 1 1 1 1 38.59
2 1 2 2 2 54.07
3 1 3 3 3 34.83
4 2 1 2 3 45.11
5 2 2 3 1 33.03
6 2 3 1 2 40.64
7 3 1 3 2 40.40
8 3 2 1 3 42.84
9 3 3 2 1 44.57
k, 42.49 41.37 40.69 38.73
k, 39.59 43.31 47.92 45.03
ky 42.60 40.01 36.09 40.93
R 3.01 3.30 11.83 6.30
= Byl
G 0.48 0.52 1gg CR/R =

(i=A,B,C)
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Table 6 Results of the orthogonal test for ultrasonic testing

L 2 Factor %%(ﬁ/%
%ji—'? el I‘Fﬂ S IES ﬁf;‘(fﬁ'lﬁi Exl’zrjjcmtii(lite
ment Ultr.asonlc ower Ultrasonic =yl of Ganoderma
No. time (B) temperature Blank lucidum extract

(A) (©) %

1 1 1 1 1 71.262
2 1 2 2 2 62.454
3 1 3 3 3 68.060
4 2 1 2 3 45.486
5 2 2 3 1 87.542
6 2 3 1 2 78.134
7 3 1 3 2 66.010
8 3 2 1 3 54.334
9 3 3 2 1 68.842
k, 67.26 60.92 67.91 75.88

k, 70.39 68.11 58.93 68.87

ky 63.06 71.68 73.87 55.96

R 7.33 10.76 14.94 19.92

. G=R./R 755
G 0.37 0.54 0.75 (i=A.B.C)
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