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Extraction of Toosendanin with Uniform Design and Regression Analysis
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Abstract; Uniform design and regression analysis were adopted to optimize the extraction process of toosendanin, a

kind of vegetal pesticide by using petroleum ether to remove lipids and ethanol to extract target constituents from

the fruit of chinaberry. The optimal conditions were as follows. In the procedure of removing lipids, the ratio of

petroleum ether to fruit material was 1 ¢ 24 (g:ml) with a refluxing time of 20 min. In the extraction procedure,

the ratio of absolute ethanol to the defatted fruit residue was 1 ¢ 34 (g:mL) with the refluxing time of 390 min.

After ethanol was removed, the extract was further extracted by ethyl acetate for 100 min, the yield of toosendanin

reached 0. 721 3%, indicating that uniform design and regression analysis were appropriate to determine the control

parameters for the multi-factor and multi-level experiment.
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11 6 5 8 4 1 6 280 420 360 320 40 120
12 6 7 2 1 8 5 280 620 120 20 180 100
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16 8 7 6 1 2 1 360 620 280 320 60 20
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Table 3 Test data by uniform design

ES) e a3 £ 5 R a v/ %

80 120 160 420 160 160 0.366 0.3513
80 320 280 120 140 140 0.496 0.476 1

120 520 80 620 100 120 0.155 0.148 8
120 720 200 220 80 100 0.442 0.424 3
160 120 320 720 40 80 0.382 0.3667
160 320 80 420 180 60 0.142 0.136 3
200 520 200 20 160 40 0.408 0.3917
200 720 320 520 120 20 0.638 0.6125
240 20 120 220 100 160 0.356 0.3417
240 220 240 720 60 140 0.348 0.3341
280 420 360 320 40 120 0.325 0.3120
280 620 120 20 180 100 0.252 0.2419
320 20 240 520 140 80 0.604 0.579 8
320 220 360 120 120 60 0.685 0.657 6
360 420 160 620 80 40 0.386 0.3705
360 620 280 320 60 20 0.467 0.448 3
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Table 4 Results of verifying test
Lﬂl}ﬁ% X1 X2 X3 Xy X5 X6 GIZ'}!'J{E/% BLi VE\.{E/% %%/%
1 240 20 340 390 125 100 0.741 0.751 4 6.97
2 240 20 340 390 125 100 0. 737 0.751 4 9.67
3 240 20 340 390 125 100 0. 745 0.751 4 4.28
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Fig. 1 Single factor on the extraction yield
2.3.2 MEFEHH 35K ]I RER £ ik
T J O LR TR Bl 57 b A 5 — ol 4 T
IR E] 2 72 T 0 7K SF 45 21 55 — 3 790 09 72 2 M (]
TOLTWRIT R
(1) &P 32 Oy T 8 Caoy ) TR ] Caey ) R 45 A
() BT
y=—0.090 983+0. 003 940x; +0. 000 396z,
—0.000 005 82x5*—0.000 000 50x,” (7)
MRPEIZAERL (T 22 1) £ B2 IR 4R 9 1 i Caey) FTIE
(] Cae ) X 36 48 s 14 g 10 PR 2 (B 2 AT 20 KUtk
A o LT T [ 7 4R BB T Caey ) IR 8 (e ) B 52

700 E
5
600 7/
500 |-
400 | (
300 || 3P 0
350 200 |
00
100 ;\5

AR AR R IOR B R Y S h e
[ B Bt 5 27 T R 1 186 0 0 R 35 1 BB 3 ¥ AR
R Wi A 7K 1 18 e n R A 2% | 1T B A £ R )
R 3850 5 R 2% B TR T A R AL I B — i R
F SGg b . AN, 2T ] 9 IS R A X R
E/ I E A TSN TR A2 Y N E PO & 7
B A5 AN G e L X 5 o R R T
IR R R — B A K 2 I (3 B
{18 - 07 BB v (L A i JBCA B ] 7 B P B

(2) TR TR FEIUR) FH & (s FIBSR] (o) X 48
s Cy) B 5 )
y=—0.090 983-+0. 008 840x; —0. 000 044 27x5°

+0. 000 023 98525 —0.000 015 50x4° (8)

HR G ALY (8) 22 il £ Wt 12 45 1) FH 3t (e ) T B [
Cas ) X IR 56 6 A 11 il 1 P81 AN AR E R R 3. Ktk oy
B s 10 2 20156 26 LAY FH 4 (s ) FIBSE R (oo ) B 28
AR X AR R AR BOR I 2w S e N
[ 5 1) o Bl A 20 TR TR A% BCRH 5 1 188 4 A 2 42 B
R GWAR AR 3G 0 ) — 2 AR B I S AP i /b i B
TR TR AE TBUIT [B] 1) 185 o 5 A5 25 412 T3 340 i
. MAh, 2R £ A6 B B 0] 37 B3R 4 O3 1Y 52
M 345 A 5 T £ TR £ T 4 BRCHF ) %o 7 AR 2R 4 TR 1) 2
M) N G0 A B B L 55 T 0 O R R S R A
TR —E. WILIA N, R 2 2 B R B
T8 R o T AE IR ] R A A R

100 150 200 250 300 350
xZ

2 ZEEEEiREREY R 2 A0 I iE R R R B 0 50 X E & gk

Fig. 2 Curves of the volume and extraction time of ethanol on the index value

100

150
140
120

g

100 120 140 160 180
‘xZ

40 60 80

3 ZERZ R BN A S0 I 1) 3 T AR 2R HR BN R R M 0 W E 2K e £k

Fig. 3 Effects of the volume and extraction time of ethyl acetate on the extracts yield
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