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Analysis of Volatile Components from Lavender by
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[ Abstract | Objective; The study aimed to compare the difference of volatile components in lavender by
different extraction methods. Method: Volatile components from lavender were extracted by steam distillation
(SDE) , microwave extraction ( MWE) , head space-solid phase microextraction ( HS-SPME ) respectively, and
analyzed by gas chromatography-mass spectrometry ( GC-MS). Result: There was a certain difference among the
volatile compounds extracted by the above three methods. Totally, 54 volatile components were identified,
including 17 alcohols, 11 alkenes, 11 esters, 3 ketones, 2 aldehydes, and 10 other components such as phenols,
amines, caryophyllene oxide and so on. Among the detected compounds in the samples, 34 terpenoids with
pharmacological activity were identified, and 7 common compounds were identified by three methods, namely «-
terpinene, linalool oxide, linalool, linalyl acetate, cryptone, ( Z) -B-farnesene and caryophyllene oxide.
Characteristic components were specific to each extraction method: hotrienol, nerol, nerolidol, cuminol, «-cedrol
and camphor were characteristic components from SDE method ; a-santalene, germacrene, tau-cadinol, pichtosin,
a-epoxy-terpenyl acetate and three other compounds were the characteristic components by MWE method ; 8-acetoxy
linalool, 1-hydroxy linalool, butyric acid-3-hexenyl ester, limonene oxide, 3, 16-diacetyl pseudo solasodine and

thirteen other compounds were the main characteristic components via HS-SPME method. Conclusion: The above
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three methods combined with GC-MS can be used for the analysis of different volatile compounds in lavender and

thus be feasible to establish GC-MS representation system for it.

[ Key words |

terpenoids
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), BS 1248 BUHL K (b aU 58 2 F 5 {4
ARRAT) , WR-3C BUGHERE i I A 2R 58 (LRt 8
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HEAC KL AL W B A B C-197 (2) By T
FEF,2012 4£ 6 F 25 H & A Bt AL A 1 il 65 141,
FEAS 2838 5 25 W) 001 52 B o 5 4R 16 L 8 5 Ol R B B
Lavandula pedunculata ¥ FEACHE
2 FiE
2.1 /KZFEAZEMIE(SDE)  FAK BIREA 28 0y
JEFREL 20 g E T 500 mL 8B, PLHBORLHE 12¢
UM ZEIRK 2 e 44 i 32 A, A % BE A8 1 i o
KA FE 085 49 2 i A A 220 BE R A, O e U A B
MRV BEK S SEI 4 h, ¥ A 30 min, JF I 5E 4%
T i 49 R K G S T WO A AR B T
-20 CRmAEH .

2.2 BUARBOGE(MWE) B FREAS 288 7 )5 FR
I 20 g & T 500 mL BB, UBCRHEE 1201 0

lavender; steam distillation; microwave extraction; head space-solid phase microextraction ;

AZEMRIK IR 15 min J5 85 B B A P, 3 2
PR U B UK B, AR BB P % 900 WO 4 B 13
min, ¥ ) 30 min , ¥ 500 2 2% T I 09 05 265 K 9212
WO WO R M AR I BT - 20 CRaA .
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KRR T 30 mL A T0 25, 4 SPME 4R K £F
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2.4.2 TS B (ED BT, BT AR
i 70 eV AL IR E 250 °C B ¥ IRIR JE 200 C L, BT
B HTEE m/z 30 ~500,
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3.3 FAHAERAERr oA i i AR — 1k ik
RS & o B A T e i, WL SR 1. SDE,
MWE, HS-SPME & i 4% & 1 i3 73 1 g 28,33,
25 Bl BRI LR A WAL T 54 B, B

DRl SN TSN E SN SN SSRGS
Pl EZE LT B TRE L Bl BRI ZE 3 Bl BEZE 2 FhL b
A2 DL KA A 0 S AL B 45 10 B, v il 38
EEY i 34 Bl

®1 3HMARFERDNEREERMER S

iERORA AU 57 45k 53 0/ %
No. tg/min YL 4 h 34 S Fat
TRt SDE MWE HS-SPME
1 13.988  beta-myrcene B-H kA CoHyg 136 0.75 0.31 -
2 16. 631  limonene PR CoHye 136 0.16 0.08 -
3 18.174 cis-ocimene I 2 - 5 A CioHyg 136 2.83 0.49 -
4 18.657 trans-beta-ocimene 22 -8-T ks CipHyq 136 0.70  0.38 -
5  19.578 gamma-terpinene -1 T M CioHye 136 - 0.03 -
6 21.919  alpha-terpinene - b I CioHyg 136 0.18 0.11 1. 06
7  41.445 alpha-santalene oMW C,sHy, 204 - 0.28 -
8  41.599  trans-caryophyllene R -6 Cy,Hy 0, 196 - 1.32 1.85
9 44.074  (Z)-beta-farnesene (Z)-B-1:We s CisHy, 204 1.13 0.30 3.43
10 44.556  alpha-Humulene - B A CysH,, 204 - 0.14 -
11 46.164 germacrene AT 4 CysHy, 204 - 0.48 -
12 25.502 linalool 9 i CpH,50 154 42,75  29.94 7.92
13 26.267 hotrienol il 0 4 i CypH}0 152 0.32 - -
14 31.53  terpinen-4-ol it 4 - CoH,;50 154 3.78 3.09 -
15  33.345 alpha-terpineol -l i CipH;g0 154 5.23 2.01 -
16  35.678 nerol s AE CoH30 154 0. 46 - -
17 35.728  cuminol i C,oH,,0 150 0.10 - -
18 37.238  geraniol 7 I i C,oH,; 0 154 2.79 1.08 -
19 38.398  8-acetoxy linalool 8- 7, Mk 4 - A e C,oH;50, 170 - - 16. 66
20  40.041 beta-eudesmol Bk i L CpH 50, 170 - - 1.10
21 40.341 3,3 ,6-trimethyl-1,4-heptadien-6-0l 3,3 ,6-=H 31 4-PF —45-6-FF C,;5H, 0 222 - - 2.03
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gk 1
AH XT3 AT BT Jk 53 %/ %
No. tg/min 4 3 4 AT
TRt SDE MWE HS-SPME
22 41.426  alpha-cedrol Besy VNS CsHy, O 222 0.45 - -
23 42.486 nerolidol & 46 S CysHy O 222 3.03 - -
24 46.292 1-hydroxy linalool 1 -3 o 0% i CyoH 30, 170 - - 4.04
25  48.433 teresantalol X CioH60 152 - 0.08
26  50.883 torreyol 75 HiE fist CisH,s O 222 - - 1.40
27 51.873  14-methyl-8-hexadecyn-1-ol 14-H JE -8 -+ /S i e -1 -5 C,,H;,0 252 - - 1.43
28  52.747 tau-cadinol tau- kA4 i CsH, 0 222 - 0.11 -
29  18.322  hexyl acetate 2R C S g CsH0, 144 0.37 0.10 -
30 25.586 n-octenyl acetate -7 i Tl T T C,oH,; 40, 170 1.04 0. 87 -
31 29.978 Butyric acid-3-hexenyl ester TR-3-C 0 5 g CoH;50, 170 - - 3.45
32 30.589  hexyl butyrate TR O T C,oH,0, 172 0. 86 0. 40 -
33 35.598 linalyl acetate T8 55 15 e C,,H,0, 196  21.37  49.88 17.26
34 36.566 octane-3-ethyl-3-ethyloctane Fke-3-2, 3% -3-0 R TR CoH,, 142 - - 0.46
35  37.965 geranyl acetate 7, T 7 g C,H,0, 196 4.05 1.17 -
36 37.992  pichtosin Z TR 5 e i B C,H,0, 196 - 0.22 -
37 42.403 neryl acetate L TR 8 AL TR CisHy, 204 - 1. 80 5.73
38  42.881 alpha-epoxy-terpenyl acetate - - TR TR Cy, Hy 04 212 - 0.21 -
39 43.784  geraniol acetate & F i 2 iR g C,H,0, 196 3.26 1.44 -
40  16.868 amyl ethyl ketone 2K % T 1 CgH O 128 0.21 0.13 -
41 36.486 cryptone T it 1) CyH,,0 138 0.40 0.36 0.92
42 54.636 hexahydrofarnesyl acetone 7N &1 WE 2 7Y R CgH;6 0 268 - - 0.30
43 39.04  cuminal i % CypH},0 148 0.22 0.28 -
44 40.915  farnesal 4 W CisH,, 0 220 - - 1.78
45 13.794 2-methylbutyl p-decyloxybenzylidene 2-F LT RN -2 R S -XF - G5 Hy3 NO; 477 _ _ 0.29
p-aminocinnamate AR R
46 18.549 1,8-cineole 1, 8-k 4 i CoH,;s0 154 0.85 0.39 -
47 20.676 trans-linalool oxide R - ALY CyoH 0, 170 - - 0.26
48  22.266 linalool oxide SRR ALY CyoH 50, 170 1.05 0. 44 0. 69
49  26.385 5-hexenal-4-( acetyloxy) -4-methyl S5-CEEA-( 2B E L) 4-H 3 CyH 0, 170 - - 0.78
50 31.71 camphor 12 g CioH;O 152 0.11 - -
51  38.638 limonene oxide PR A ALY C,oH, 0 152 - - 7.40
52 40.698  thymol LA CH,,0 150 - 0.19 3.08
53 42.143 3 ,16-diacetyl pseudo solasodine 3,16~ Z Bk -th -1 Y i iz C; Hyy NOy 497 - - 3.83
54 51.659 caryophyllene oxide LA E ALY CsH,, 0 220 1.53 1.86 12. 82

3 M7 A SRR IR KM oy A T RIS
Y1, 50 00 bl it s 7 AR BRSO R LT
i (BT AR | (Z) -B-15WeM A1 A7 0 S AR W), T X 4
A o0 & AR B o P HAY AR 4
S, WA AR O 0 5 S M B B AR BLL BR T3 A
INEILA I T R s 2 o0, 84 17 M a9,
BRI A 4B AN L TR AR VP L
RMR %% o

SDE # HUiY 94 J i & %8 2 W o5 B R e &
Yty 99.98% , L BRI AT 9 Ff, 2R D7 MR IR
(42.75% ) . a-#ix il BE (5.23% ) . W & 4-4-BE
(3.78% ) &M (2.79% ) LB EE (3.03% )
S5 MmE 6 B, FEA M -Z G (2.83% ) ;T2 6
F,EE R L7 RBR (21.37%) . 4 R A MR
(4.05% ) F o BE L TRIE (3.26% ) 455 B 2K 2 Fift,
MESE 1 A, Al 4 B
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MWE $2 5 #5 % 9 B %652 ¥ 7 % &L &
Y 99.97% , Hovh BE 28 A 6 Fh, B Y
(29.94% ) | i & M-4-BE (3.09% ) . a-F i B
(2.01% ) % M 26 11 Fh, A R A0 &
(1.32%); Fig 26 9 Fh, = B B 2 B 75 % B
(49.88% ) LM TS (1.17% ) (75 5 BE £ FR I
(1.44% )% T2 2 Bl S 1 R, JoAth 4 Fob

0025 [ HR 3 A8 BUR: — B A & 6 T 5 15 &
A6 5 12 21 43 R AT 26 B, L 2 o i b 2 o 5 9
WMy 2 SR, CEEY S BIE RGN
99.97% ,Hh A 7 R, £ 8- WA K -JT
i (16.66% ) . J5 f g (7.92% ) 1-%8 k05 f& i
(4.04% ) 53 W26 3 Fh, £ A (Z)-B-15k WK
(3.43% )5 Fig 25 4 Fp, £ % & & W J7 B
(17.26% ) L TRFEALER (5.73% ) . T MR-3-C M 5k
Fie (3.45% )% ;2 2 Bl B2 1 Fh, Hofth 8 b,

SDE 4 B 45 & 10 18 43 v il 2 Je Ho A A= o
93.52% , & BRI RERE (42.75% ) . & TR J5 % T
(21.37% ) .- A BE (5.23% )45 3% 5 SCHkARGE 19
HA— BT  MWE 2 B 7 % iih B 23 il 2% %
fii A 9 5 95.962% , F B R L MR JF B OBR
(49.88% ) F5AEEE (29.94% ) % ; HS-SPME % B (1)
M WAy R 2 e HoAT AR 83.30% , 32
MR JF R TR (17.26% ) . 8-2 Bk %0 H-J7 i B
(16.66% ) . A 17 M A AL ¥ (12.82% ) | J5 Fi P
(7.92% ) Fr M B LW (7.40%) | & 1 ¥ 4L Tig
(5.73% )%, a3 o g, W T 38 A B rp 95 R I R £
R 75 R i 2 Fie R Z LAY, 3 Rl 15 209 A
MESSEAARRNESR.
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Comparison of Content of Coumarins from Different Fractions
in Cortex Daphnes

ZHANG Chao, WANG Jing-long, LIN Gui-tao”
( Shandong University of Traditional Chinese Medicine, Ji'nan 250355, China)

[ Abstract ] Objective; This study aimed at investigating the distribution of coumarins in the different
parts of Cortex Daphnes. Method: The contents of daphnetin and skimmetin in the different parts of Cortex
Daphnes were determined by HPLC. The contents of total coumarins in the different parts of Cortex Daphnes were
determined by UV. Result: The content of daphnetin in root bark and stem bark was higher than other parts. The

content of skimmetin in leaf was the highest. Both daphnetin and skimmetin in bark had higher content than in
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