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Optimization of ultrasonic-assisted extraction of two active
components from Tibetan medicine Gentiana algida
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Abstract: The ultrasound-assisted extraction process parameters of two active components ( gentiopicroside , homoorientin) in
Tibetan medicine Gentiana algida flower. To obtain the maximum of extraction ratio of the components. Three main factors in-
cluding ethanol concentration, extraction time , extraction temperature were selected on the basis of experimental results of sin-
gle factors. The optimum extraction condition were as follow:62% ethanol , extraction time 65 min,and extraction temperature
50 °C. Under the conditions, the optimum extraction ratio of the two active components from G. algida flower was 0.75% ,
56% ,close to the model prediction values (0.76% and 0.55% ). The results showed that the parameters were accurate , reli-
able and practical.
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Table 1 Factors and levels
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Ethanol concentration( % ) Ultrasonic time( min) Ultrasonic temperature ( °C )
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Fig. 2 Effect of diffrient Liquid/Solid ratio on the extraction ratio of the gentiopicroside and homoorientin
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Fig. 3 Effect of diffrient ethanol concentration on the extraction ratio of the gentiopicroside and homoorientin
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Fig. 4 Effect of diffrient extraction time on the extraction ratio of the gentiopicroside and homoorientin

2.1.4 RFBEINGLAILFERSRBAFFE 65% ,WF[H 60 min) , %48 JE (20,3040 .50 ,
LR 60 °C) X 1 4E T HEAE e JE 8 R S 20 R S U R
[# 58 B AL CROBHE 15 ml/g, OBEIREE OS2I S5 R AN S 7, 12 40 C 200, BEAE B )

0.6

05

04

03

¥ Yield

02

0.1 [

0 . . . .
30 40 50 60 70

IRJ% Temperature (°C)

ES ARBHRBEMBHEEZBEEBEEMFEEFRINGENZIT

Fig. 5 Effect of diffrient extraction temperature on the extraction ratio of the gentiopicroside and homoorientin
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Table 2 Design and results of experiment (n =3)

R4S No. X, X, X, Y, Y,
1 -1 0 -1 0.31 0.21
2 1 1 0 0.45 0.32
3 1 0 -1 0.35 0.28
4 0 -1 1 0.53 0.43
5 1 0 1 0.45 0.35
6 0 -1 -1 0.37 0.29
7 -1 0 1 0.37 0.26
8 1 -1 0 0.36 0.25
9 0 1 -1 0.43 0.28
10 -1 1 0 0.45 0.27
11 -1 -1 0 0.34 0.28
12 0 1 1 0.59 0.41
13 0 0 0 0.68 0.44
14 0 0 0 0.67 0.42
15 0 0 0 0.65 0.45
16 0 0 0 0. 66 0.40
17 0 0 0 0.68 0.43
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Table 3 Fitted models for extraction ratio of the gentiopicroside and homoorientin

i WA ) ,
Mode Fitted equation R F P
Y, =10.083 50 + 0. 244 95X, +0. 027 325X, +0. 086 700X;-2. 500 00E-005X,X, + 1. 000
1 N N ) 0.98 38.48 <0.000 1
00E-004X, X5 +0.000 000X, X;-1.890 00E-003X,“-1.975 00E-004X,~-1. 090 00E-003 X;
Y, =-5.159 44 +0. 14082X, +4.762 50E-003X, +0.034 575X, +1.000 00E-004X, X, + 5.000
2 0.99 9.85 <0.000 1
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Table 4 ANOVA analysis of variance for extraction ratio of the gentiopicroside and homoorientin

JNHFFFIEZR Gentiopicrosid yield F2E R 5155 Homoorientin yield
1] 1
o1 . . Vob2  PEE AmE . .
squares df Sum of squares df
X, 2.45x107 1 2.089 0.0238* X, 4.05x107 1 3.66 0.0175*
X, 0.013 1 15.11 0.006 0 * * X, 1.125 x10* 1 0.10 0.049 3"
X, 0.029 1 34 0.000 6* * X, 0.019 1 17.16 0.004 3% "
X2 0.15 1 177.54  <0.0001** X2 0.054 1 48.32 0.000 2" *
X,? 0.026 1 31.02 0.000 8 * * X,? 5.232 x103 1 4.72 0.006 3**
X,? 0.050 1 59.05 0.000 1~ X,? 6.821 x 103 1 6.16 0.042 1"

TE: " P<0.05, 285 0.3 " " P<0.01, 2 il B3,
Note: * P < 0.05,difference is significant; * * P < 0.01,difference is very significant.
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Fig. 6  Contour plots and response surfaces of the optimization models for extraction of gentiopicroside
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Fig. 7 Contour plots and response surfaces of the optimization models for extraction of homoorientin
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