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Technology optimization for extracting total favonoids from Gynostemma
pentaphyllum by cellulase
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Abstract: Objective To optimize the extracting process of total flavonoids from Gynostemma pentaphyllum. Methods The total
flavonoids were extracted with ethanol 95% after the cellulose treatment to G. pentaphyllum, and the effects of enzyme dosage,
enzymatic treatment temperature, enzymatic treatment time, and pH value on the total flavonoids yield was studied with response
surface method. Results The optimal enzymatic extracting process of total flavonoids was as follows: enzyme dosage 120 U/mL,
enzymatic temperature 49 ‘C, enzymatic time 150 min, and pH value 3.9, and the total flavonoids yield reached 0.357%. Conclusion
Cellulase is suitable for the total flavonoid extraction from G. pentaphyllum.
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Table 1 Factors and levers

A £
KR = . :
Xl/(UmL ) Xz/ C X}/ min X4
+1 120 55 150 5.5
0 100 45 120 4.5
—1 80 35 90 3.5

% 2 Box-Behnken i&it KR
Table 2 Design and results of Box-Behnken test

k= X X, X3 Xy BHEHIREERE %

1 -1 -1 0 0 0.269

2 1 -1 0 0 0.275

3 -1 1 0.278

4 1 1 0.301

5 0 0 -1 -1 0.327

6 0 0 1 -1 0.332

7 0 0 -1 1 0.319

8 0 0 1 1 0.321

9 -1 0 0 -1 0.301
10 1 0 0 -1 0.327
11 -1 0 0 1 0.283
12 1 0 0 1 0.304
13 0 -1 -1 0 0.291
14 0 1 -1 0 0.321
15 0 -1 1 0 0.308
16 0 1 1 0 0.346
17 -1 0 -1 0 0.311
18 1 0 -1 0 0.332
19 -1 0 1 0 0.328
20 1 0 1 0 0.348
21 0 -1 0 -1 0.265
22 0 1 0 -1 0.290
23 0 -1 0 1 0.268
24 0 1 0 1 0.273
25 0 0 0 0 0.310
26 0 0 0 0 0.312
27 0 0 0 0 0.304
28 0 0 0 0 0.309
29 0 0 0 0 0.313
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Table 3 Variance analysis of regression equation
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Ji FERUE B A ¥ F i Pl BEE
(o] 0.014 333 14 0.001 024 15.902 34 <0.000 1 P<0.001
X 0.001 141 1 0.001 141 17.719 73 0.000 9 P<0.001
X, 0.001 474 1 0.001 474 22.897 53 0.000 3 P<0.001
X, 0.000 56 1 0.000 56 8.703 885 0.010 5 P<0.05
X, 0.000 456 1 0.000 456 7.088 411 0.018 6 P<0.05
XX, 0.000 072 1 0.000 072 3 1.122 289 0.307 4
XX 0.000 000 25 1 0.000 000 25 0.003 883 0.9512
XX, 0.000 006 1 0.000 006 25 0.097 084 0.759 9
XX 0.000 016 1 0.000 016 0.248 534 0.625 8
XX, 0.000 1 1 0.000 1 1.553 341 0.233 1
XX, 0.000 002 25 1 0.000 002 25 0.034 95 0.854 4
X? 0.000 043 6 1 0.000 043 6 0.676 76 0.424 5
X’ 0.003 765 1 0.003 765 58.480 34 <0.000 1 P<0.001
X’ 0.004 312 1 0.004 312 66.981 42 <0.000 1 P<0.001
X7 0.000 465 1 0.000 465 7.222 726 0.017 7
B2 0.000 901 14 0.000 064 4
RAI 0.000 852 10 0.000 085 2 6.927 507 0.038 6
aiR 7 0.000 049 2 4 0.000 012 3
syl 0.015 234 28
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