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Ultasonc— m crovave synerg stic extraction and
GC/MS analysis of vohtik oil fran Asarum fobesiiMaxim

SHANG Xue-bing WANG Naixin

(College of Food Engineerng  Xuzhou Instiute ofTechnology, Xuzhou 221008)

Abstract The nfluences of solvent to materal ratia microw ave power and extracton tine on the extraction yel of

volatile oil from A saum forbesiiM axim with the ultrasonic— m icrow ave synergstic extracton (UM SE) techn ique were

studied Box- Behnken expermental design was based on the single facor experments One m athem atical model es

tab lished and analyzed by response surfacem ethodology ( RSM ) was adequate to descrbe the re htonsh ps beween the

stud ied factors and the response of vohtile oil extraction yiekl Based on the canonical analysis  the optmum extracton

cond itons were obtained as follws solent to material ato 10mL/g microvave power 234W and extracton tme

Under the optin ized extraction conditibns the extracton yel &8 2%, which & close b the estinated value

8 32% attained by using regression model Thi model can well predict the experment results Then the chean ical

components of the volatik ol were exan ned by GC-MS Fmally 30 kinds of com pounds were separated 21 kinds of

compounds were dentified and the elative contents of these can ponents w ere detem ined by peak area nom alizaton

m ethod
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Fig 4 Effects of extraction tine on extraction yield
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Desgn expertV7.0.0
2 )

EY (%) = - 9.14+ 1.106x, + 0. 0287x +
0.1334x; - 6X 10 "xyx0 - 3. 75 x 10" *xyxs — 1. 417
Xx10 " xax5 — 0. 0471xp — 4. 483 x 107 x» — 4. 843

X 10_4 X32

, 90

2 Box- Behnken
Table2 The experinent results of Box— Behnken

Na

(mL/g) (W) (s) (%)
1 8 100 120 7.10
2 12 100 120 7.31
3 8 300 120 8.07
4 12 300 120 7.80
5 8 200 90 7.12
6 12 200 90 7.19
7 8 200 150 8.02
8 12 200 150 8.00
9 10 100 90 6. 82
10 10 300 90 7.41
11 10 100 150 7.32
12 10 300 150 7.74
13 10 200 120 815
14 10 200 120 821
15 10 200 120 8.26

3 :
(p< 0.01), (p> 0.05)

24dj
R = 0.8852 SIN ( )
11.809 4
2 2
3 p X X3
(p< 0.05) Xi ;
; X2 x» (p< 0.05) , X
2 2
2 2 Q
10mL/g 234W
1315 8. 3%
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Table 3 ANOVA results of quadratic regression m odel for response surface

SS df

MS

F

P
3. 03 9 0.34 13. 00 0. 0057 o
X, 1. 25% 1073 1 1. 25% 1073 4.82x 1074 0. 9833
X, 0. 76 1 0.76 29. 40 0. 0029 o
X3 0. 81 1 0.81 31. 09 0. 0026 o
X% 0. 058 1 0. 058 2.22 0. 1%4
X) X3 2.025% 1073 1 2.025% 1073 0. 078 0. 7911
X% 7.225% 1073 1 7.225% 1073 0. 28 0. 6202
Xt 0.13 1 0.13 5. 05 0. 0746
% 0. 74 1 0.74 28. 61 0. 0031 ok
3 0. 70 1 0.70 27. 04 0. 0035 o
0. 13 5 0. 26
0. 12 3 0. 041 13. 59 0. 0693
6. 067x 1073 2 3.033x 1073
3. 16 14
R? = 0. 9590 R{ 4= 0. 852 S/N= 11. 809
DoEE , 0. 01
2.2.2 88. 4%, R
Box— B ehnken 31.80%; 22. 08% ;
s 3, 12. 8P
8. 2% ,
, 0. 36% s Box - 3
Behnken s (1)
2.3 GCMS ,
2
GCMS , 10mL/
s g 234 131s
(NIST05) ,
s 8.2%0, 8. 3%
[ 6- 8]
30 , (2) 30 ,
21 s
93. 9%, 93. 9%,
2 4 2
1% 12 s s 31. 80 ; , 22.08% ;
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Table4 Analytical results of main cam ponents of volatile oil fram A sarum forbesiiM ax in.

(m i) )
1 5.675 2 6, 6- -2 4- -1- CyoH,,40 0. 29
2 5.847 L- CyoH,50 0. 44
3 7.689 2- Gy H,60 2.32
4 8.639 CyH,0, 31. 80
5 8.736 3 4 5- CpH,,0; 0. 90
6 9.273 (z) -B- CysH oy 0. 62
7 9.751 CiHy 1. 10
8 9.810 CyH,,0; 2. 57
9 10.438 CpH 605 22. 08
10 11.023 4- -2 6- C,H,0, 1. 09
11 11.131 C,H,,05 0. 48
12 11.297 2- -3- (2- CgH¢N,S, 9. 98
13 11.861 B- CpH 40, 0. 78
14 13.521 [2 7] -1, 3 6 8- CioH 604N, 0. 47
15 14.723 3- - 4- - CpH N5 0 0. 32
16 14.793 CpH, 04 1. 22
17 16. 882 (E E) -2 4- CyoH,60 1. 36
18 19. 836 CeH 5N, 0, 1. 25
19 20.496 1- () C,3H,,08i 1. 26
20 22.247 ( CeH 30555 0. 77
21 23.911 CyH 506 12. 87
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