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Optimization of Ultrasonic—Microwave Synergistic Extraction Technology of

Geniposide from Fructus Gardeniae
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(Dept. of Pharmacy, Taihe Hospital + Hospital Affiliated to Hubei University of Medicine, Shiyan 442000 Hubei, China)

Abstract: Objective To optimize the ultrasonic—microwave synergistic extraction technology of geniposide from
Fructus Gardeniae. Methods The content of geniposide was determined by high performance liquid chromatography
(HPLC). With geniposide extraction yield as index, the ultrasonic—microwave synergistic extraction technology of
geniposide was optimized by single factor and Box— Behnken response surface methodological test. Results The
optimum extraction conditions were as follows: the extraction time was 13 min, the microwave power was 287 W, the
ultrasonic power was 309 W, and the extraction yield of geniposide from Fructus Gardeniae was 9.03% .
Conclusion The established method in this study is of rapid, high—extraction yield, timesaving, low—energy
characteristics, and it can be used to extraction of Fructus Gardeniae.
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Figure 1 HPLC profile of the test substance and reference substance
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Figure 2 The effect of extraction time on the yield rate

of geniposide
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Figure 3 The effect of microwave power on the yield
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rate of geniposide
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Figure 4 The effect of ultrasonic power on the yield rate
of geniposide

#&1 Box-Behnken R EE AL IXIGHIE R K F R
Table 1 Levels and factors of Box—Behnken response
surface methodology test

¥=9.058 +0.247 54-0.422 5B +0.237 5C +0.61AB +
0.64AC+0.085BC-0.5144>~ 1.064B°~ 2.129C*, %t
I PeE 28R = 0.991 1, 54 R R*\\=0.979 7,
U BT g 7 R RIARE W RE, T T AE T R R
AL BB S BCR B F50 o % el )5 5 A A T
D&, GRS,

%2 Box-Behnken MR EHIRI T RER
Table 2 Design and results of Box—-Behnken response
surface methodology test

e AARBUNTE] BB C AR DAETH
=

FSES
KT T ABRME BEIE CoE IR
(min) (W) (W)
-1 9 200 200
0 12 300 300
15 400 400

(min) (W) (W) R (%)
1 15.00 300.00 400.00 7.55
2 15.00 200.00 300.00 7.72
3 15.00 300.00 200.00 5.62
4 12.00 300.00 300.00 8.85
5 9.00 300.00 200.00 6.56
6 12.00 300.00 300.00 8.93
7 12.00 400.00 400.00 5.78
8 12.00 200.00 200.00 6.12
9 9.00 200.00 300.00 8.29
10 12.00 300.00 300.00 9.15
11 12.00 300.00 300.00 9.17
12 12.00 200.00 400.00 6.25
13 15.00 400.00 300.00 7.89
14 12.00 400.00 200.00 5.31
15 12.00 300.00 300.00 9.19
16 9.00 300.00 400.00 5.93
17 9.00 400.00 300.00 6.02

®3 MEEFEBMFTESHR
Table 3 Variance analysis results of regression model

Ty 2 A S5 H ¥y FiH P1H I
e 32.474 160 9 3.608 240 86.668 080 <0.000 1 i
A 0.490 050 1 0.490 050 11.770 750 0.010 973 *
B 1.428 050 1 1.428 050 34.301 030 0.000 626 i
C 0.451 250 1 0.451 250 10.838 790 0.013 262 *
AB 1.488 400 1 1.488 400 35.750 610 0.000 554 i
AC 1.638 400 1 1.638 400 39.353 530 0.000 415 i
BC 0.028 900 1 0.028 900 0.694 163 0.432 257

A? 1.112 404 1 1.112 404 26.719 380 0.001 296 i
B 4766 720 1 4.766 720 114.494 200 <0.000 1 i
¢ 19.084 800 1 19.084 800 458.407 300 <0.000 1 i
We2: 0.291 430 7 0.041 633

PR 0.193 350 3 0.064 450 2.628 467 0.186 796

afiiR 2 0.098 080 4 0.024 520

MoE 32.765 590 16

*P<0.05; **P<0.01; C.V.%=2.79%
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Figure 5 The response surface diagrams(A;. B;. C;) and contour line plots(A,. B.. C.) for the effects of interaction
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of different factors on the yield rate of geniposide
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Table 4 Comparison of the yield rate of geniposide obtained by different extraction methods
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