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Optimization of extraction technology of volatile oil from Blumea balsamifera and analysis on its compositions
ZHAO Chao, XU Wenfen, SUN Qingwen, SUN Kaifen, CHEN Teng (College of Pharmacy, Guizhou University
of Traditional Chinese Medicine, Guiyang 550025, China)

ABSTRACT OBJECTIVE To optimize the supercritical CO. extraction technology of volatile oil from Blumea balsamifera, and
compare the components of the volatile oil from B. balsamifera obtained by supercritical CO, extraction and steam distillation.
METHODS The volatile oil of B. balsamifera was extracted by supercritical CO. extraction. Using extraction rate of volatile oil as
index, extraction temperature, extraction pressure and extraction time as factors, based on single-factor experiment, orthogonal
experiment was used to optimize the supercritical CO. extraction technology. Gas chromatography-mass spectrometry was used to
identify the components of volatile oil from B. balsamifera. Peak area normalization was used to calculate the relative contents of
each component. Taking the volatile oil obtained by steam distillation as a reference, the extraction rates, components and contents
of volatile oil by the two methods were compared. RESULTS The optimal supercritical CO. extraction technology of volatile oil
from B. balsamifera included extraction pressure of 30 MPa, extraction temperature of 50 “C and extracting for 50 min. After 3
times of validation tests, average extraction rate of volatile oil was 4.64% (RSD=0.54% , n=3). Thirty-nine components such as
tritriacontane, stigmasterol, squalene were identified in the volatile oil of B. balsamifera obtained by supercritical CO. extraction;
and 51 components such as triacontane, ledol, humulene epoxide I were identified by steam distillation. The extraction rate of
volatile oil from B. balsamifera obtained by 2 methods were 4.64% and 0.99%. A total of 26 common components were obtained,
such as xanthoxylin, L-borneol, S-caryophyllene. Except for xanthoxyline (34.829% by supercritical CO. extraction, 30.676% by
steam distillation method) and phytol (2.401% by supercritical CO. extraction, 1.273% by steam distillation), the relative contents
of the components of volatile oil obtained by supercritical CO. extraction were lower than those of steam distillation.
CONCLUSIONS The optimal supercritical CO. extraction technology is stable and feasible; the components and contents of
volatile oil obtained by two methods varies greatly, and main compounds are aldehydes and ketones, alkenes, alcohols and other
components.
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16.72 KB (benzyl alcohol) CHO - 0.012
9 17.10 KL (benzeneacetaldehyde) CH:O - 0.015
10 17.66 R linalool) CaHs0 0.161 0317
11 18.19 TSR (3, T-dimethyl-1, 5, T-octatrien-3-ol) CoHiO - 0.068
12 18.46 A5J (chrysanthenone ) CiHiO 0.053 -
13 19.20 (+)-Z-Tﬁﬂij[(+)—2—b0man0ne)] CHiO 3.946 6.428
14 19.68 StJe i (isoborneol) CuHiO 0.024 -
15 20,11 L-JE i (L-borneol) CiHiO 17458 24.003
16 20.60 (E)-2,6-—H-3,7- 202, 6- [ (E)-2, 6-dimethylocta-3, 7-diene-2 , 6-diol] CuHisO; 0.105 -
17 2151 a,a,4-£‘?%$‘?ﬁ$‘({1,a,4-trimethyl-benzenemethanol) CuH..0 - 0.014
18 2173 o- AT (o-terpineol CuHiO - 0.068
19 22.23 2,3-ZAKIEm(2, 3-dihydro-benzofuran) CHO - 0.017
20 22.36 7-Eﬁg—fi—]fqﬂg—é—jﬁ‘lﬁ—l—@(7-methyl-3—methylene—()-octen—1-ol) CuHisO - 0.017
21 22.93 endo-bicyclo[2,2, 1heptan-2-ol, 1,7, 7-trimethyl-formate CiHis0, - 0.030
22 23.14 4-BRHEE Eﬁ@&ﬂ-( 1-methylethyl)-benzaldehyde] CyH,0 - 0.032
3 218 (=)-ZRJEMGER](—)-bornyl acetate] CuHaO; 0.028 0.059
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26 24 44 silphiperfol-5-ene CisHas 0.237 0.488
27 2497 T-episilphiperfol-5-ene CisHa 0.387 0.853
28 25.33 silphiperfola-4, 7(14)-diene CisHa 0.023 0.101
29 25.40 T (eugenol) CoHO; 0.017 0.165
30 26.05 modephene CisHas 0.019 0.038
31 2673 -1 20 (a-gurjunene) CisHa 0.032 0.058
32 26.83 1,4- 2S-SR AR (1, 4-dimethoxy-2-methyl-S-isopropyl-benzene) Cp:His0, 0.192 0.711
33 27.09 B-£i 10 B-caryophyllene ) CisHa 1.641 2.460
34 2799 FERAR (humulene) CisH 0.180 0283
35 28.16 A (alloaromadendrene ) CisHas 0.153 0312
36 29.58 J- AR (6-cadinene) CiH 0.029 -
37 29.76 3-(1, I-dimethylethyl )-4-methoxy-phenol CiHyO; - 0.048
38 30.15 AR S [5,6,7,7T0-tetrahydro-4,4, Tg-trimethyl-2 (4H)-benzofuranone] CiHO, 0.053 -
39 3037 BEAEE (elemol) CiH:0 0.021 -
40 3098 TRINUEEE (palustrol) CisH:0 0.044 0.146
41 3133 AR (caryophyllene oxide) CiH:0 0.937 1.988
4 3155 BB (guaiol) CisH:0 0.327 0.781
43 31.88 AR A (humulene epoxide 1) CisHxO - 0.116
“ 3201 BIDERFE (ledol) CiH0 - 0.188
45 3221 7-HE I (7-eudesmol) CiH0 0398 2439
46 3255 T, 6- I XA 2.00 T —B-5p-B£(10, 10-dimethyl-2 , 6-dimethylenebicyclo[7.2.0Jundecan-54-ol) CisHxO 0214 0362
47 32.63 11, 1- 4, 8-~ L RR[7.2.0]F—Fk-3-FE( 11, 11-dimethyl-4, 8-dimethylenebicyclo[7.2.0Jundecan-3-0l)  CisHaiO 0.405 1.013
48 33.03 B-REI-SHEEE ( B-eudesmol ) CisHxO 0.320 0.983
49 33.08 TETHEN LI EZER (neointermedeol ) CaH:0 0.341 0.722
50 3371 MU (xanthoxylin) CoHO: 34.829 30.676
51 36.42 it 4 (neophytadiene) CuHyg 0.121 -
52 36.80 T-Q-FIEFRFIL)-1, do-— P A FZE-1-BE[7-(2-hydroxypropan-2-y1)-1, 4a-dimethyldecahydronaphthalen-1-ol]  CisHxO, 5223 -
53 39.27 Tl 2 S (hexadecanoic acid, methyl ester) CiyHy0, - 0.049
54 39.94 7R (n-hexadecanoic acid) CieHx0, - 0.061
55 41.96 1482 (phytol) CuHaO 2401 1273
56 4249 kaur-16-ene CuHy - 0.054
57 271 T JRRTR iR [methyl ester, (Z,Z,7)-9,12, 15-octadecatrienoic acid] CH30, - 0.044
58 4431 Z MUk (tetracosane) CuHs 5.165 6.984
59 45.78 IE= )5t (triacontane) CaHe - 7487
60 52.89 o ( stigmasteml) CyuHyxO 1.211 -
61 5324 =+ = (tritriacontane) CyHe 4225 -
62 53.37 b Al squalene) CyHy 0.999 -
63 54.94 BRI p-amyron) CaHyO 0.117 -
64 56.37 -7 IEHA (o-amyrone ) CyHyO 0.479 -
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