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Optimization of Ultrasonic Assisted Extraction of Volatile Oil from

Aucklandia odorifera and Its Chemical Components Analysis

YE Yao-hui, MA Ya-nan, QIAO Xin
(School of Pharmacy, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

Abstract: In this work, response surface methodology (RSM) was used to optimize the ultrasonic assisted extraction of volatile oil from
Aucklandia odorifera. On the basis of single factor experiment, the box Behnken response surface method was used to design the experiment.
The yield of Aucklandia volatile oil was used as the response index and the effects of liquid-solid ratio, extraction temperature and ultrasonic
time on the yield of Aucklandia volatile oil were investigated. The volatile oil extracted by ultrasonic under the optimal extraction process was
analyzed by GC-MS, and the peak area normalization method was used. Their content was also determined. The results showed that the
optimum technical parameters were as follows: the ratio of material to liquid of 1:20, the extraction temperature of 50 ‘C and the ultrasonic time
of 36 min. The yield of volatile oil under this condition was 5.60%, which was closeto the theoretical value of 5.70%. The results showed that
this method was more accurate. GC-MS analysis indicated that a total of 35 compounds were identified, accounting for 92.03% of the total
volatile oil components. The components with high contents were caryophyllin, (-)-isoaromatic hydrocarbon-(V), 1-methylcycloheptene,
1,4-cyclobutadiene, 4-(1-methylamyl)-1-cyclohexene-1-carboxylaldehyde, 11,11-dimethyl spirocyclic [2,9] dodecane-3,7-diene. The content of
1,4-cyclobutadiene was highest. Therefore, the technology of ultrasonic assisted extraction of volatile oil from Radix Aucklandiae could
beaccurate and reliable, and the ultrasonic assisted method could be applied to the extraction of volatile oil from Radix Aucklandiae. GC-MS
method could provide a good basis for the quality identification of Radix Aucklandiae.
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Fig.1 Effect of solid-liquid ratio on extraction rate of volatile oil
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from Aucklandia odora
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Table 2 Design and results of Box-Behnken test

No A B C R Y%
1 1 1 0 3.86+0.09
2 1 0 -1 4.06+0.13
3 0 0 0 5.610.12
4 0 0 0 5.57+0.11
5 -1 0 1 3.97+0.10
6 0 1 1 3.75+0.12
7 0 0 0 5.7740.13
8 -1 0 -1 4.030.07
9 1 -1 0 4.00+0.08
10 0 0 0 5.7240.12
11 1 0 1 4.7240.10
12 0 1 -1 4.38+0.09
13 0 -1 -1 3.63+0.07
14 0 0 0 5.73+0.11
15 0 -1 1 4.51+0.09
16 -1 -1 0 3.66+0.08
17 -1 1 0 3.59+0.10

# 3 ElIHEBIFHFEDLER
Table 3 Analysis of variance results of regression model

I H FHxA AEE HFH F{& Prob>F

A 11.21 9 125 16410 <0.0001
A 0.24 1 024  31.82  0.0008
B 0.00605 1 0.00605 0.80 04016
C 0.09 1 0.09 11.90  0.0107
AB  0.001225 1 0.001225 0.16  0.6998
AC 0.13 1 0.13 17.08  0.0044
BC 0.57 1 057 7511 <0.0001
A? 3.32 1 332 43699 <0.0001
B’ 434 1 434 57157 <0.0001
c 1.5 1 1.5 198.07 <0.0001
%kE 0053 7 0.007589

KPR 0.024 30007975 1.09 04486
HRE 0029 4 0.0073

BRE 1126 16

E: BRI K A 2K RP=0.9953, A A4 R%,4~0.9892,
p<0.05 ZABARE KEEA ZERA; p<0.00l LEHHE
BERE.
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Fig.4 Response surface diagram of the effect of solid-liquid
ratio and temperature interaction on the yield of Aucklandia
volatile oil
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Fig.5 Response surface diagram of the effect of solid-liquid
ratio and time interaction on the yield of volatile oil of
Aucklandia odorifera
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Fig.6 Response surface diagram of the effect of time and
temperature interaction on the yield of Aucklandia volatile oil
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Table 4 Analysis of volatile oil from Aucklandia odora by GC-MS

% T/min ot 4 AR ot 4 AR 2TX oTE 8FEE/%
Cyclohexane, 1 -ethenyl-1-Methyl-2,4-
1 17473 ‘ P-HBEAE N CisHyy 204 0.58
bis(1-Methylethenyl)-,(1S,2S,4R)-
2-Butanone,4-
2 19.001 ) 718-—A% T £ C3HpO 194 0.46
(2,6,6-trimethyl-2-cyclohexen-1-yl)-
3 19.333 1-caryophyllene B X GHe CisHy, 204 0.37
4 19.809 alpha-lonone a4 T R Ci3HyyO 192 0.66
5 21478 10-dimethyl-(E)-5,9-undecadien-2-one Fet A AR Ci3HO 194 0.69
6 23.189 beta-Curcumene p-EFE CisHy 204 0.12
1-(1,5-Dimethyl-4-hexenyl)- v o
7 23386 4-methylbenzene a-E W CisHy 202 0.72
HTR
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#EER
3-Buten-2-one,4-
8 23.547 B8 T LA CisHyO 192 0.99
(2,6,6-trimethyl-1-cyclohexen-1-yl)
1,2,3,4,4a,5,6,8a-octahy-dro-4a,8- 1,2,3,4,4a,5,6,8a-F A4t-4a,8-
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12 27.083 ) CisHys O 222 0.35
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3,7,11-Trimethyl-3-hydroxy- 3,7,11-Trimethyl-3-hydroxy-
13 27914 .y yaory .y Y HL0s 282 0.13
6,10-dodecadien-1-yl acetate 6,10-dodecadien-1-yl acetate
14 28.790 Caryophyllene oxyde B E CisHpO 220 1.50
15 31393 eudesm-4-en-11-ol Aert-4,11-— W CisHyO 222 0.25
16 32.460 beta-Eudesmol pAizetBE CisHxO 222 0.68
17 32.741 (-)-Isoaromadendrene-(V) ()-FAF IRV CisHyy 204 1.02
1-Cyclohexene-1-carboxaldehyde,4- 4-(1-F A/ H)-1
18 33273 . CioHis0 150 4.78
(1-methylethenyl)- SR M- 1- B
19 33452 1-Methylcycloheptene 1-F AR CgHyy 110 1.20
20 33.819 1,4-Cyclooctadiene LA-SRT =W CgH)» 108 27.12
3,4,4a,5,8,8a-hexahydro-8a-methyl-, 3,4,4a,5,8,8a-7< 2 5 AV-8a-
21 34.620 \ . ChiHisO 164 0.88
trans-1(2H)-Naphthalenone TR -1 (2H) -2 R
22 34.892 Guaia-9,11-diene Guaia-9,11-diene CisHoy 204 0.49
23 35421 trans-alpha-Bergamotene R o-#hFH 2B CisHyy 204 0.48
3-(2-Isopropyl-5-methylphenyl)- (-5 -5-
24 36503 (3Isopropy P HEARES PR CiaHy0, 220 0.37
2-methylpropionic acid R2-F AR
25 36.839 alpha-Bergamotenol ohFE L& CisHpO 220 0.28
11,11-Dimethyl-spiro[2,9] 11,11- =% 2 #E3R
26 40.674 . Ci4Hy, 190 8.34
dodeca-3,7-dien [2,9]F=4%-3,7-— 4
2-(3,8-Dimethyl-1,2,3,5,6,7,8,8a- 2-(3,8-— ¥ 3-1,2,3,5,6,7,8,8a-/\
27 40.983 . .~ .. CisHyO o 220 3.08
octahydro-5-azulenyl)-2-methyloxirane B = REE-5-1BR0)-2- F R AR
1-Oxaspiro[2.5]octane,5,5-dimethyl- B H A (3-FH-13-
28 42233 5;5‘ & K(f; R 3 T CiHxO 206 0.54
4-(3-methyl-1,3-butadienyl)- SRR 2.5
29 43.175 Dehydrocostuslactone * AR A BE CisHy0, 232 0.32
5,8,11,14,17-Eicosapentaenoic acid, N .
30 44.333 58,11,14,17-—+ B AW F s CyH3;0, 316 0.22
methyl ester, (all-Z)-
7,10,13,16-Docosatetraenoic acid, N "
31 44907 7,10,13,16-—+ —ARvI M ER F B Cy3H30, 347 0.44
methyl ester
32 45.168 Methylicosa-5,8,11,14,17-pentaenoate 5,8,11,14,17- /X B2 F B5 C, Hp,O, 317 0.20
33 45711 Benzene, 2-cyclohexen-1-yl- 31K 9.23
34 46.148 Costunolide RA-2 N B CsHyO, 232 0.67
2-(2-Methyl-2-propenyl)-2- 2-(2-F HE-2-A bk
35 46.665 ( yl-2-propeny) T =) CiHLO 150 2270

cyclohexen-1-one

23R T N-1-B
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Fig.7 GC total ion chromatogram of volatile oil from
Aucklandia odorifera
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