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Abstract; The optimum conditions of ultrasonic extraction of total
triterpenoid from leaves of Alisma orientalis (Sam.) Juzep. were in-
vestigated in this study. On the basis of single factor experiments,
with yields of total triterpenoid as indexes, the three levels of four
factors of Box-Behnken experimental design and response surface
methodology was adopted to optimize extraction conditions by taking
extraction temperature , ethanol concentration, extraction time and
the ratio of material to solvent as factors. Results: Optimal
extraction technology was as following, i.e. the ethanol concentration
of 70% , the extracting for 46.00 min at 57.00 ‘C, and the ratio of
material to solvent was 1 : 14 (g/mL), ultrasonic time for 30 min.
Then the total triterpenes extraction rate reached 2.98% in this con-
dition.
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Effect of ethanol concentration on yield of
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Figure 2 Effect of solid-liquid ratio on yield of the

total triterpenoid
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Figure 3 Effect of ultrasonic time on yield of the
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2.3 WEEIZHLSH
14 7 13 B R ] Design-Expert 8.0.7.1 #4352 i1 41
BT 75 B8 =00 5 R 5 4R A A 0 [0 09 5 2 g
R=3.06—0.097 X A —0.040 X B40.083 X C —0.015 X
D—0.11 X AB+0.12 X AC +0.096 X AD +0.027 X BC +
3.972E—003 X BD+0.14 X CD —0.080 X A? —0.28 X B? —
0.10XC*—0.39X D*, (2)
fh 2 3 W40, E A A P<<0.000 1,F =38.62, Uil BA
Gt E % R B A T R AR B . R B
(P=0.451 9>>0.05) ,#& 7 R*J3 0.974 8,adj-R*} 0.949 5.3
By [l 5 75 B 40 B R, AT DL SR U A R 0 = e A

1 MWMEEREERKFER
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Table 1

composite design
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1 70 35 50 1:12

0 80 45 60 1:14
—1 90 55 70 1:16
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WA AR 1810 2R B0 35 PE AR 36 T 00, — T AL
B C ¥y 05 5 =il 52 A 1 5 R 3k 2] 2 9 AL B HL I AB,
AC.AD.CD X # BUR 19 52 B2 W 235, — Il A® B2, CP
D7 % 45 R 4 52 ) 15 ) 48 25 20

A1 6 Ca) AT AL A6 IR 3R I FURHR L — 8 46 T L B
BT R T; o e B R B T Bl L B R R SR
I FFY 388 T+ W S AEL S TH R SR R 2 LB AR M B 2 7005

LI R 29 55 45 min, W R FEFE R K (H . i BT 6 Ch) a4,
TR SR 1] VBB EE — 58 A5 1N B R FR S B0 iy it T 4K
BEIY , D8 B 2 AN S P 2 = AR IR B B A H
R, Y LR A 70 R AR E 60 °C, ma f ik
k. M 6Co) Al R IR SR R FR IR — & &R,
W 5 R L 1 396 0 o R S8 T RS AR Y 2 B R R

BMARTOY R LA EL 14 (g/mL) . i R {5 5 K .

x2 RBEITELER

Table 2 Design and results of response surface experiment

i A B C D MM RR/ % || g A B C D MM HRR/ %
1 —1 —1 0 2.70 16 0 1 1 0 2.80
2 1 —1 0 0 2.79 17 —1 0 —1 0 2.80
3 —1 1 0 0 2.79 18 1 0 —1 0 2.36
4 1 1 0 0 2.45 19 —1 0 1 0 2.93
5 0 0 —1 —1 2.67 20 1 0 1 0 2.96
6 0 0 1 —1 2.49 21 0 —1 0 —1 2.43
7 0 0 —1 1 2.32 22 0 1 0 —1 2.37
8 0 0 1 1 2.71 23 0 —1 0 1 2.36
9 —1 0 0 —1 2.81 24 0 1 0 1 2.32

10 1 0 0 —1 2.37 25 0 0 0 0 3.11

11 —1 0 0 1 2.92 26 0 0 0 0 2.98

12 1 0 0 1 2.77 27 0 0 0 0 3.04

13 0 —1 —1 0 2.83 28 0 0 0 0 3.06

14 0 1 —1 0 2.73 29 0 0 0 0 3.09

15 0 —1 1 0 2.81

x3 EEASH
Table 3 The results of regression analysis
B3 07 A H B ¥ior F 1A P>F M
T 1.72 14 0.12 38.62 <<0.000 1 * % %
A 0.11 1 0.11 35.22 <20.000 1 * % %
B 0.019 1 0.019 5.89 0.029 3 *
C 0.082 1 0.082 25.67 0.000 2 * % %
D 2.59E—03 1 2.59E—03 0.81 0.382 8
AB 0.046 1 0.046 14.48 0.001 9 * %
AC 0.056 1 0.056 17.54 0.000 9 * % %
AD 0.037 1 0.037 11.47 0.004 4 * %
BC 3.01E—03 1 3.01E—03 0.94 0.347 8
BD 6.31E—05 1 6.31E—05 0.02 0.890 1
CD 0.083 1 0.083 26.01 0.000 2 % % %
A? 0.042 1 0.042 13.02 0.002 9 % %
B? 0.50 1 0.50 156.81 0.002 9 * %
C? 0.071 1 0.071 22.20 0.002 9 x %
D? 1.00 1 1.00 313.86 0.002 9 * %
""" #®% 0045 14 319E—03
S UL I 0.034 10 3.38E—03 1.24 0.451 9
22 0.011 4 2.72E—03
B 1.77 28

Toox x FORERPEF . P<0.01; « FIRFEF B H . P<0.05,
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Figure 6
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RN 3.09%,

oA T S8 U w7 TR G Ak 45 SR R A DL B R R R
PRI AEAE IE R SBEIRF 5380 7004 12 $E B [A] 46 min, B 2
R 57 CLoRH@ G 10 14 (g/mL), @8 75 B} [A] 30 min, % I
WAAFIEAT 3 YOPAT B IE 256, 7555 B = P S S IO R
2.98% , 5 e T F A — 30, M X 25 3.62 %,

3 énlh

AR T o 2 0 A RS S =S s AR SR I D2 SRR
3% 70% R R E] 46 min, F R 57 C OB L 1014
(g/mL), # 75 #f [A] 30 min, 7€ M0 25 44 T & = i 15 R Hy
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