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Chemical Constituents of the Volatile Oil from the Root of Cinnamomum
camphora by Supercritical Carbon Dioxide Fluid Extraction
by Gas Chromatography-Mass Spectrometry
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[ Abstract | Objective; To study the chemical constituents of the volatile oil from the root of Cinnamomum
camphora. Method: The essential oil was obtained by supercritical carbon dioxide fluid extraction ( SFE ).
Extraction conditions were; extracting 2 h at 50 °C, 25 MPa. Separation and determination of the extract were
performed by GC-MS, structures were identified with computer retrieval technology, calculated the relative content
of the extract with chromatographic peak area normalization method. Result; The extraction efficiency of SFE was
1.7% , 54 chemical constituents were separated and identified, 39 chemical compositions which matching degree
above 90% , accounting for 70. 37% of total volatile oil. Main constituents include safrole (29.44% ), elemicin
(23.58% ), stigmast-5-en-3-ol (12.43% ), linoleic acid (11.32% ), benzyl benzoate (4.64% ), elaidinic
acid (3.37% ), etc. Conclusion: This paper reports the conditions of supercritical carbon dioxide fluid
extraction of the root C. camphora and research the composition of volatile oils by GC-MS for the first time.
Provides a basis for the use and in-depth study.
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SRR SN i R R S 2k 22—, XA
FEAR, B 25 4 S, I TS A P 2 (R 24
[t bR o ) (2003 4R R ) , b W R AP R A T AR
WA ZE iR 2 Mo I, B AR XUBR R T P Ik
FERS A 3 i3 2 45 Dk, T B e A ks KL
W (AT IR B DR S E L A T
HF DX, Bt B T NTE B B R R
KRR BB AR, BEUR R . HAT, A) AT O AR
e RS T R L S A ST R R T R
AR E DR (R MOFFERGE . Y 0%
S LA TR BT KR A 5 T 2R B A 24 B
PERT . G SRR, AT T AR 45 &k IR 4
R S U I R 2RO A o H TR Y
A FHFE b Jif 24 44 F0E T 8007 i 700 5 i 4a ], AS iF 5T
KR I F CO, i iR B (SFE) POE 5 i v 2
SBCHRE RV 1o, O T ASOAH €0 1 - o % T R 3k E A 0t
58, A E B iR Ak — 25 TF R A T 4R AR A AR A
1 ##

1.1 {U#% HA120-40-0. SLSFE % & (719548 % B
AR 23 7, v [ Bl 2 B i BR A 2# BF 52 T ) |, Agilent
7890A-5975C AV AH 4 3% - BT 1% Kk HIAR ( 356 [ 2 HEAE
FHEAT]) 2R Ashiregs (CTC) s 5 W bl
7= o 3 2l 5]

1.2 24%F EDIRW T OUNE 8 A v, 25
B2 B AR 25 HOWF = PN R SCRI B K ER
Cinnamomum camphora (L. ) Presl. )T AR .

2 FHik

2.1 SESJ SFE-CO, Z I H43E 515 245 B4 # % i
20 H i, Fr i 130 g %A A A b, A BOR E N
50 °C, AU T34 25 Mpa, AR PR AL, If O 471 i
fEE 2 h J5 23 Bt R 75 20 0 R i S O 1A 2 1
PHEA R R, IR B R B WM IE IR, 5 2.2 ¢,
RN 1.7% . WOE DR SFE-CO, ZX M 0.1 g ]

10 mL G e i, 3 0. 45 wm ff L U Bk & T
5 CHKAE il
2.2 GC-MS 43br &4
2.2.1 A% &MF HP-5MS (5% R B i 1 )
3% A (0. 25 mm x 30 m x 0.25 um) , F2FF 7R .
60 CHEEE 5 min, R JF LA 2 C - min ™' R IR =
280 °C , 144 20 min, #E£E R BF 280 °C, < & 4l
He , & | mL-min ' gERER 1.0 pL, 23 W bE 1001,
2.2.2 FUiEAMF B URIEEE 230 C, PO GRT IR B
150 C, L & 7750 EL L & fL R 70 eV, B Bl #i X
280 C, % F 4E 3R 2.00 min, R £ 8 . 4 H
(Scan) , it S HHMEHE m/z 35 ~450,
2.2.3 EMCERSH BFEDE S i SFE-CO,
) AW W 1 L, J GC-MS B AL 43 Hr
YoE, B AR 21 LA & i 58 [F NISTOS |
Willy08 it % & 22 46r 28 JF 45 5 A O Joa 1i (&1 SC iR i Br
AE M, R FH W T R — Ak 3 8 dE o0 AT, THER T A kA
Y B AR XS .
3 #ZRE54W

e 1R 0 3 - % SR A X AR S R AT AT, AR AR
2E SR R R E TR, WWE 1, %
T WA RH N Y £ i PR RN BT 1 A 28 56§ NISTOS |
WillyO8 J57 % [ g AT 3T SR HLAG 2, [l B 45 5 G T
T P SR A AT e SR P 0 1T AR — ki e AT
TR AL A A B o S, MR 1 ~ 2,

| |, LJ.J.AJ

« e il L
10 20 30 40 50 60 70 80 90 100 110
t/min

Bl SHAEDREAMEINEETR

®1 HAEDRELEALERS (EEE=90%)

No. tg/min ATt oy VC e HXF £/ %
1 2.93 C, Hg toluene 12 90 0. 04
2 7.05 CoHy a-pinene a-JE K 91 0.02
3 8.76 CoHyg 1,3-cyclohexadiene a-7K 45 94 0.02
4 8.98 CeH,0, hexanoic aci 1F C 8 95 0.02
5 10. 43 C¢H,,0, 5-hydroxyhexanoic acid lactone ) [N fif 94 0.56
6 11. 66 CH, O cineole - Jii fix 99 0.52
7 15.79 C,oH,;40 linalool L-7 % iz 91 0. 65
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AN, A5 W25 S R IR 5 CO, WK AT b 3 A MR 9 GC-MS TF5E

No. tg/min 4y ¥ &Y VE i AR 55 &t/ %
8 18.36 CioH,s0 alcanfor 5 figi 98 0.37
9 19.75 CoH;30 borneol JE i 90 0. 06
10 20. 53 CoH,; 30 4-carvomenthenol 4-if§ 7 96 0.17
11 21.97 Cy,H,,0 4-allylanisole 7 it 91 0.02
12 24.1 CHy 0 citronellol 7 3 iz 98 0.05
13 24. 84 CioH,;s0 cis-citral Z-2,6- " F $£-3 5 ,7-3 = 5 -2-W 90 0.09
14 26. 81 C,oH,;40 citral FyREHEE 97 0.22
15 27. 86 CoH,0, safrole ¥ {2 i 98 29. 44
16 28.74 C¢Hyy hexadecane 1F 175 b 90 0.11
17 32.19 C,H,0, eugenol T 7 i 97 0.09
18 33.21 C,sH,, a-cubebene i 7 I 94 0.19
19 35.33 C,H,0, methyl eugenol H! 3L T 75 i} 98 0.25
20 35.57 C,H,0 dodecanal J % 91 0.41
21 36. 32 C,sH,, a-caryophyllene - 774 93 0.11
22 41. 69 G4 HyO tetradecanal [ 7 3% i 92 0.43
23 42.18 C,H,,0, myristicin [A o7 5% fik 96 2.77
24 44.59 C,H,s0, elemicin i 7% % 95 23.58
25 46.95 C, H,0;, 2 ,6-dimethoxy-4-( 2-propenyl ) phenol 4 -4 P 3 -2 ,6-— H 4 3 % fip 98 0.40
26 48. 84 C,sHy O elemol i i 91 0.27
27 49.53 C,5H,50 a-cadinol 41 i 90 0.27
28 49. 68 CoHg 04 3 ,4-methylenedioxycinnamaldehyde 3 ,4-3F F1 — 45 J P ok i 96 0.45
29 50. 44 C13H,,0, tridecanoic acid + =% 99 0.28
30 52.26 C,sH,00 2-pentadecanone 2-- ¥ fiil 91 0.16
31 55.36 C,H,0, benzyl benzoate % 8 7 i < fig 98 4.64
32 57.12 C6H0 9-hexadecenal 9-+ 75 % 91 0.30
33 73.58 Cy5H;,0, linolic acid V. J§f i 2 99 11.32
34 73. 89 CsH;, 0, elaidinic acid V£ H{HS W 2 99 3.37
35 106.7 CyoH 304 cubebinolide ZE V& i P g 93 1.20
36 111.74 C,gHyg O ergost-5-en-3-ol i K BE 99 0.58
37 114.58 Cyo Hs O stigmast-5-en-3-ol 2 {§f i 99 12.43
38 118.7 CyHygO stigmast-4-en-3-one . {5 4-45-3 - 99 1.37

F2 HHAEDREEZMELERS (TEES3% ~89%)

No. tg/min sy ¥ [(aex?] VE fic & AEXT =/ %
1 3.37 C¢H,, 0 hexanal ) 5 85 0.03
2 5.52 CgHy cinnamene # & %W 83 0. 04
3 8.03 C,H,,0 trans-2-heptenal ( E) -2 -7 [ 83 0. 02
4 8. 89 CoHyg beta-pinene B-J& 88 0. 06
5 17.51 CyH,,0 phenylacetone %3 75 il 83 0.09
6 19.91 CH, O 4-terpineol 4-F Jifi i 86 0. 04
7 21.43 CH ;30 alpha-terpineol o~ il 5 87 0.92
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No. ty/min 4y ¥ &Y VE g B2 AR S =/ %

8 29.17 C, Hy,0 undecanal +—Ti 86 0.05
9 30. 45 CyH,0, 2-methoxy4-methylbenzaldehyde 4-F 32 - 45 35 4 g 83 0.03
10 34. 63 C4H, 0, vanillin 7 2 84 0.02
11 39. 89 CsHy, curcumene % T 1 87 0.19
12 40. 42 CysHy, germacrene 7 1 88 0. 06
13 40. 66 €, Hy, B-selinene B-2E bk 86 0.15
14 40. 86 CysHy, a-selinene a-ZE RS 89 0.08
15 49.36 C,sHy O nerolidol & 75 f i 84 0.05
16 125.15 CpoHys 0, stigmastane-3 ,6-dione 5o~ §§ 523 ,6- [l 87 0.97

e 54 FhAk & W, &0 5 Pl NISTOS |
WillyO8 J57 3% [ FE 6 2%, I3 DL C J = 90% (4L &)
A7 38 A, L B K EME Y SER 70.37% , Hoh
ARONS 5 et 55 v B A G ) A 475 BRI (29. 44% ) (M
R (23.58% ) A 1 BF (12.43% ) | 3 R i R
(11.32% ) & B A RN I (4. 64% ) VF S i R
(3.37% ). W & & Bt 2.77% . 5 {§-4-45-3-
1.37% BEE TN R 1. 2% %8 9 Ff, H 5 d SRy 42
RS E Y 90. 12% 5 DL JC B2 /v T 83 ~89% Wy &
PEfb 7 i sr 3 16 A, EE R EREY B
M 29.63%

4 itig

PO ATE A 50 7 i i | 7 A 2R 52 A 4% 2 1
WEgEHiaE " W2 TG rh BT 4 R A A
AR o HF 28 b, B4 I A JRR B
A R, 0 2 2R 7 A R R 3 EOREY M
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M 5 2 7 W 6 T LA O A AR A 8
T 2 A S UL RO S R B, B R Rk
P AR 2 5 AR T 1 FH 5 I S R R R A
FIRR W2 , & N AR 2200 AN RE A5 B0 g 17 1R, B A B
AR ML 7 JEL ] 5 R il = g, By Lk Sl ok ok A A 1k A ifi
H I 1L, 77 00 0 0L A O P L R Y R A
48 LA R i AR B A SE B I6 A 25 B — & i BR324
L 905 BRI 2 B TR 9T KGR R A 0 Y
i R 25 56 AR W, o f T ik — 20 Xof JHC 24 AR T AL 1
HEAT R AR ST

(AR A R ) W B L 5 iR 25 61 R 55 4 A B
YE 5 Bg Ardisia gigantifolia Stapf B8 1 12 R M R
22 MR 2 b S A LAY 2 EAE A
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“UKHE U 25 R R S 5 R B T R 24
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[(FE] B RHE RSO AR50 2 5 R E RS WHE - F0E PHAl™ AE 5 oA 8 APE 20461 -1 & 2.
75 i% R ] Waters ACQUITY UPLC BEH Cy (2. I mm x50 mm, 1.7 wm) @35, i SAH B -0. 2% B B2 /K 30, 6 B8 v 0, 4G )
K 238,440 nm, J#H 0.3 mL-min ™' IR 30 C, SR AEFIFLE0.008 1 ~1.300 g-L ™" N5 BIFZRM (r=0.999 9) , 53 1]
W 99.6 % (RSD 1.24 % ) ; PG £1 46 -1 7 0.008 7 ~1.392 g-L ' 2 R 4P £8P (r =0.999 9) ; 57 ¥ F i 2% 101.0 % ( RSD
1.9% ) o 8518 1% 7 Wi 68 0T 4, 7] S 3 PS5 LA 16 & BT A0 5 10— 25 JF & R 4R LR 2 1) 2 28 R 3R .
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Comparison of Main Effective Constituent Content

of Gardenia jasminoides in Chongqing Hou-shan and Other Domestic Areas

CHEN Shao—cheng1 , SHI Yan—hong2 , YANG Na*, WANG Rui’"
(1. Chongqing Education Institute Biology and Chemistry Engineering, Chongqing 400067, China;
2. Shanghai University of Traditional Chinese Medicines, Shanghai 201203, China)

[ Abstract ] Objective; To determine and compare the main effective constituent ( geniposide and crocin-1)
content of Gardenia jasminoides in Chongqing Hou-shan and other domestic by ultra-performance liquid
chromatography (UPLC). Method: The samples were separated at 30 °C on a Waters ACQUITY UPLC BEH C

(2.1 mm x50 mm, 1.7 pm) column eluted with methanol and water containing 0. 2% phosphate acid as mobile
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