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Optimization of ultrasonic extraction of star aniseed oil by using
response surface method

LING Jing-na, CHEN Ding-ling , JIN Li-guo, LI Ying, JJIANG Cheng-jun
(School of Biological and Chemical Engineering , Zhejiang University of Science and Technology , Hangzhou 310023, China)

Abstract ; Based on the single factor experiment , the response surface method with three fac-
tors at three levels is adopted according to the principle of central compages design . The factors of
optimum conditions for the extraction will be determined by regression analysis. We choose the
time of extraction, the ratio of solvent to material and temperature as random fators. The result
showed that the optimum conditions for the ultrasonic extraction are as follows :the time of extrac-
tion is 45 min, the temperature is 28 C and the ratio of solvent to material is 54 ¢ 6(mL/g). Un-
der the optimum conditons , the extraction yield of star aniseed oil from star aniseed is 14 .54%%
while the experimental data is 14 .40%0 with relative error 0.96% compared with theoretical value .
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Table 1 Factors and levels of RSM analysis
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Fig.1 Effect of solvent on yield of star anise oil

NS T 9H T A T R T A O K
Sk 80%6 ~90%% L WLANAAT AR | F LA, | i A
W2 AR PRI SR AL A IR I 4
M LB LR L TR = Tk = A i ik AR 3 S 50 45
B AN B A SRR P 5 553 A A
XoF T Y 118 A BRSSO i -, T 2 TR T %o 1 2 T
P ZEBCICR BT, AT e T i £ 2
BAT A S R TR B AR P AR AT B 25K, £ RERY
WePE KR 1 B2 5 JEREVE & NG AR A,
2.2 REEEREENIE

KR LR BB R 50 = 6,405
LA ] 10,20 ,30,40 ,50 ,60 min B\ HI 7



112 WV LRM 2B 2F 4R

%214

AR AR 2 FoR. mIE 2 FTRVE T A5
B ] 14 R 2 B T S IR ) 3K 40 min
Ja AT AR R

13.6
13.5
13.4
133
132
13.1
13.0
129
128

12.7
|2.6 1 L L L L 1 J
0 10 20 30 40 50 60 70

$EHUE [E)/min
B2 RIS
Fig.2 Effect of extracting time on yield of star anise oil
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Fig.3 Effect of the ratio of solvent to solid on yield of star

anise oil

18
6t
S 14t -——/,—\\‘
¥t
= 10t
iEll

6 5

2 -

(J L 1 L J

0 10 20 30 40
FEHTIELRE T

Bl 4 PRIBGEEEN /A A A 5 5
Fig.4 Effect of extracting temperature on yield of star
anise oil
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Table 2 Experiment design and results of RSM

EBE X Xz Xs J\ABEIEIMER V.
1 —1 —1 0 12 .14
2 —1 1 0 13.84
3 1 —1 0 14 .06
4 1 1 0 14 .13
5 0 —1 —1 13.16
6 0 —1 1 13 .42
7 0 1 —1 14 .31
8 0 1 1 13.19
9 —1 0 —1 12.76
10 1 0 —1 14 .20
11 —1 0 1 13.38
12 1 0 1 13.23
13 0 0 0 14 .30
14 0 0 0 14 .26
15 (0] 0] 0] 14 32




5 2 3]

G 55 <A O T D AR A AR IO\ A T i T2 113

Wk 2 PR Bt T 15 AR AL 112 Ay
RIS, 13~ 15 Sy 5256, R Al 11 5 6 1% 22
SAS RSREG MIHZERILER 3, HFZatBIHELE .
ARl TR A

Y=14.293 34+0.437 5X1+0.336 2X> —

0.151 2Xs —0.439 2 X1 —0.407 5X1 X2 —
0.311 7X3 —0.397 5X1 X5 —0.345X> X5 —
0.461 7 X3

x®3 EIESTL

Table 3 Results of regression analysis

_EFRJPE  DF SS MS F Pr>F
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Fig.5 Responsive surfaces and contours of Y= (X1 ,X2)
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