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Extraction of volatile oil from Ocimum basilicum L.by
supercritical CO, and GC-MS analysis of the extract

ZHOU Rong, WANG Yan, REN Ji-jun, ZHOU Xiao-mei

(Department of Horticulture, Foshan University, Foshan ,Guangdong 528231 ,China)

Abstract: The supercritical CO, extraction technology was used to extract volatile oil from Ocimum basilicum L. The
technical conditions affecting the extraction (pressure,temperature and time) were optimized by using orthogonal design,
and the constituents of the volatile oil were studied by analyzingGC/MS. The results showed that the optimal conditions
were , using 12 MPa of pressure , at 45 ‘C temperature and extracted for 2 h. Under this conditions, the extraction ratio
was 0.761%. GC/MS analysis identified 30 compounds in the volatile oil. The main chemical component was terpenoids,
which accounted for 96.64% of the total volatile oil. The relative content of the highest was linalool, containing 69.83% ,
followed by the (+)-Epi-bicyclosesquiphellandrene (6.73%) and 1,8 -Cineole (5.01%).
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1.2 FELFEFRXF

SC 500 mLEIG S CO, EEY (R IR B
PR\ F)). Finnigan voyager /S48 1% T i Bk A{Y
(EEFinnigon’aA]), CO(BRE) .
1.3 EXmitBIEFRCO,ZEH

S BXEZMERNSH(EEUED 16 MPa,
B 45 °C . ZEETE 2 h)#ATERIRITL.(3) (X
1) .A:EERED ;B ZEURE ; C : ZHETHE . R
3IREE .

BIGFRCO,ZEMIZ FRME(70 g)-FH—
Ml FCO, FEM I X HHE R .

EWMR=(FHENME/FHHRTE)*x100% K
Fi DPS5.0 SitHH#ITHEDH , EREZFMHN
XA LSR 5% .
14 FT#HEAH GC-MS H4f

BIEZY | BIiL4  DBXS BEAHEEAER
(25 mx0.25 mmx0.25um) ; FHEORE 220 C ;
BARN T RN  #EE 05 uL; BRE4E
S, ERFZE 40 mLmin ; AREF VHBEE
40 °C , 4% 3min, BL 10 C/nin FZ 100 C , BEA

5CminAZE180 C &5 BA10 ChinFHZE 260 C

R¥F 2min ; #ORE 230 C .
FRiERG  BFRHFENETFR ; EFHEE 70
eV ; BFIRBE 200 C ; KSTEGR 80 pA ; {5188
E 330V ; REREEE (R EE)33~450 . S0 B4
ARATEVAREEENIST M LIBTX)#H TR
R, #SEBHAE[2~12)#H TR , BIAE/LZE
ZMACERS ; KBELETREBIERPH GILIE
ER , REERA—CETESCEWHNENES
EE .
2 ZER5SH
21 FTEELMBIGRCOZEMER
MmEX1TH, ARREREL)NERELN
BX , HRRZ B AR(EEEE) , mZEEET EXZE
BENEIEERD . MNKENRITH , BEAZFEER
EAXEFNTREFENE , MEBRESNETEEM
ZEETE 2B 45 CR 2h .

F1 Ly(3) EXZITAWLER
Table 1 Results of Lg(3*) orthogonal design test

ps:) A B C EWE/g FEEE/%

1 12 35 1 0.371abc 0.530
2 12 45 2 0.533a 0.761
3 12 55 3 0.446ab 0.637
4 16 35 3 0.170abc 0.242
5 16 45 1 0.239abc 0.341
6 16 55 2 0.126bc 0.180
7 20 35 2 0.046¢ 0.066
8 20 45 3 0.071c 0.101
9 20 55 1 0.061c 0.086
ks 0.450 0.196  0.223

ks 0.178 0281 0.235

ks 0.059 0211  0.229

R 0.391 0.085 0.012

RFEEDWBE ,LE 2(12 MPa, 45 C. 2h),
438 3(12 MPa, 55 C, 3 h), 438 1(12 MPa, 35 C,
1h), & 5(16 MPa, 45 C., 1h), ¥ 4(16 MPa,
35C, SEWMELLEZR , BECiRERLE
WERKBESEKT  FEEREHN. EBUBEMN
EWMARINERENTE BELE 2 ARKEELE
BDEEERE 57 12 MPa ZEBURE 45 'C ZEEATE 2h
FHERHNEREAA 0533 g, FEERAK
0.761% . FISELAMEHEBFERR , EHRAN
BESRK .

22 FTEIEXRM GC-MS DR

F4LEE 2 BT BIE LZmF 1T GC-MS E |, B
ATPELHEEFRGIERE ) LENERSD
DRENEERNEK?2 .
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Fig.1 Total ion current chromatogram of the extracted essential oil of
Ocimum basilicum L.
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Table 2 Chemical constituents of the essential oil of Ocimum basilicum L.

w5 HREE/min a=x ] DFR BXNSFRE HENSE/%
1 8.52 B3 % (L-B-pinene) CioH16 136 0.16
2 9.59 1,8-#M- 5k (1,8-cineole) Ci1oHi1s0 154 5.01
3 10.39 RR-E1t35#EE(linalool oxide trans) C10H130; 170 0.17
4 10.73 RR-E{t35#EE(linalool oxide trans) CioH150; 170 0.21
5 11.01 % 1E 8 (linalool) CioH150 154 69.83
6 13.26 a-#4H B (o-terpieol) CioH150 154 0.67
7 14.44 & H B (geraniol) C1oH3150 154 0.15
8 17.09 3-f& A B -6-F E B & (3-allyl-6-methoxyphenol) C1H1202 164 0.85
9 17.34 MU (copaene) CisHys 204 0.14
10 17.56 B-38 35 & (B-bourbonene) CisHys 204 0.14
11 17.65 -1 2 4 (B-elemene) CisHys 204 0.36
12 18.15 T & B2 5 8% (eugenol methyl ether) C11H140; 178 0.17
13 18.48 B-7a T/ (B-caryophyllene) CisHa 204 0.15
14 18.67 o-BF 7 B (a-bergamotene) CisHos 204 2.86
15 18.76 o-FL B AR (a-guaiene) CisHys 204 0.44
16 19.36 a-F 77 /& (a-caryophyllene) CisHys 204 0.30
17 19.51 (+)F=-IIR 5 H K 4 ((+)-Epi-bicyclosesquiphellandreng)  CisHog 204 0.31
18 19.98 B-EE B % (B-cubebene) CisHa 204 0.93
19 20.42 S-HI B A4 (5-guaiene ) CisHys 204 0.42
20 20.76 y-HRE ¥4 (y-cadinene) CisHa 204 3.32
21 20.95 B /% (calamenene) CisHazs 204 0.51
22 22.20 FE#AR& (juniper camphor) CisH260 222 0.16
23 22.40 Hir B B2 (spathulenol) CisH240 220 0.32
24 23.22 EE % Al A B (cubenol) CisH20 222 0.61
25 23.88 (+)FR-IERFZ H K 4 ((+)-Epi-bicyclosesquiphellandreng)  CisHag 204 6.42
26 29.50 FRAE B8 Z BE (ethyl palmitate) CigH360; 284 0.25
27 30.85 & X AEE2 (trans-Phytol) Ca0H40 296 0.17
28 31.37 0 B8 Z BE (ethyl linoleate) C20H3502 308 1.21
29 31.45 U kB8 Z BE (linolenic acid,ethyl ester) C20H3,0; 306 0.96
30 31.84 HEEE (phytol) CaoH4oO 296 0.17

Mk 2 4, EXENRD S EEERY
97.37% , D MTRA , FHELHNETEER D=
ERYIR , SEELEN 96.64% , HP#pEX 7
b, ERAEDM 76.2% ; FEMER 167, SEAD
M 17.39% ; —#E3K 2 7 , S EHSH 0.34% ; Bgsk
B3f, BEASH 242% ; EEKBRLEYE
27, GEASH 1.02% . HENEESESNESEE
B 5 EELMM 69.83% , Htt S EBRE MK 2K

RB(H)FR-NINEHE KT (6.73%), 1,8-FMHHHR
(5.01%). y-FE¥AJH(3.32%), o- BT (2.86%), 1L
JHER 2 BE(1.21%)., ML FRER 2 B5(0.96%)., B-EEZE AR
(0.93%) .
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HuAtiE . IR CO, 2 E T $iE X MR EFESMH
R FEUED 12 MPa , 22BUEE 45 °'C , ZEIATE
2h B EAMEECEERR  EERINBEE

Kbk ZEEEREX 0.761% SXIESMHERAE

MERKNREHWERERRK .

KA GC-MS 7 Z#E LMK D , L EH

0 MLEY  BAMNEBR(LER D RIEXNR ,

HEELEN 96.64% . HAHENEERENRES
Bl 228 swni AR B (+) R-DERMEE KT,
1,8-FRMHJHE .

NERBETR , RATAFEENFT HIEX
W, RO ERBAR . AERAKRSRBE  FE
& gl REEYSTEHTBHIELH
FTERS N EEE K mAMEENSEHTHIER
HEERDAINFEREXRTHR , TEZEINLEESH
WEERD R 17-ZRE-16-F2/F-3-85 , #if
BHEMETENSEHNEERSD N ok REE
BHESEVSTHNIER D VREEHE , {8
MEPISEHNEERD I LEM . RidFHIIR
FAEMMERBRLEELTHERBINEIERS
HRER , MK EEIRABIERCO,ZEREAR
LEFHPELBTER S N FRERNE . FH bR
FERE=, @i, ZEAE, TRAXHTE ,
THELBHNLERSSBER .
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