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Abstract: In order to understand the chemical constituents of lavender (Lavandula angustifolia Mill. x L. latifolia
Medik.) derived from different areas, the essential oils of flowers were extracted from Puyuan (PY), Xiamen
(XM) and Kunming (KM) by using steam distillation method, the chemical constituents and relative contents were
analyzed by GC-MS. The results showed that yield of essential oils from PY, XM and KM were 6.6%, 3.1% and
3.2%, respectively. There were 50, 59 and 44 compounds detected from PY, XM and KM, respectively, among
which the contents of eucalyptol, a-bisabolol, camphor and linalool together accounted for more than 75% of the
total essential oils. The main constituents had no significant difference among three regions, but their contents
were quite different from each other, and the components of essential oils had differnces. Furthermore, the
contents of eucalyptol, camphor and a-bisabolol had relation to altitude and average annual rainfall.
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Table 1 Samples of lavandin CAS08
Hi A, Gy ZE K AR S
Location Latitude (N) Longitude (E) Altitude (m) Annual rainfall (mm) Climate
MEBE Puyuan 30.64 120.54 3.5 1193 3V #ti Z5 JX S i Subtropical monsoon climate
JE 7] Xiamen 24.27 118.06 27 1100 VAT EPEE S {3 Subtropical marine climate
29 Kunming 25.04 102.73 2046 1000 L B2 XS {6 Plateau monsoon climate
PIE N W Y > 35 17
1.3 #EmaHT K W 5> GC/MS 43 A7 4% 4 S R B ot g 21

ZEIR ARG T EE i FHAE 450°C B 4 h 1Y
JCK Na,SO, T8, P& (A ik g0 £ Tk - K5ih=50 : 1
I LE B, SR 5 SR H GC/MS 1 47 K5 T BY 4 43
Mro XTSIk K 5 NIST 2.0 i i 122 M b v b 2k
A7 EEXT, A STk H AR N A9 PR BE $5 %X (Retention
index, RI), DA J5i % VT i B A1 R B DS AL B B = 19 £k
G0 R e e g5 A, JoSCilk Y RI(E H 53 DS e
FEATR ) 2 SR A V) o, A A R R o v Y b 2
43 PR RRE —E HRAS A B o AR 5 2

BT e ik 45 (kA HP-5SMS f1 55 B 414
FE(30 m x 250 pum, 5 JE 0.25 um), < He, Wi &
40 mL min ', /3 HE 40 ¢ 13 ERERE 1 pL, THEFERE
M 45°CTHE 4545 10 min, Pk 3 °C min™' J}3) 70°C,
%45 0 min, YA 1°C min™' FF 3] 95°C, 14 ¥ 0 min,
DL 8 C min' F#] 135°C, 1545 0 min, LA 5 °C min
FH3 230°C; PEAE TR E 250°C, ik 4514 BT K,
HL BT L 70 eV, B UL S : 230°C, DU G AT il
150°C, FH#7E Fl : 20~500 amu.,
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Table 2 Relative contents of essential oils from flowers of lavandin ‘CAS08’

(VIW), I HT7 3 SR A B i Rk . BBy
KA R W E T RIS RZ  mE TS R
FIIAZE A K

22 AEFHERERE ML FER 5

FEUETBERE T 5 R 3 A4 7 b i) 3 K
‘CASOS’ #EAE I HEAT GC-MS 23 Hr, 45 R E 17,
TBEBE T 1R B B — b i A AR T v A3 B 1 Ak
EWREE BN 50, 59, 44 5 B E AL
E W EBARI N 47, 55, 38 4, 35 oK Il
) 99.63%. 99.60% . 99.57%, H:HAHXT & =5%
b= A 5 AR 2).

WA, 38 3 % Ak 2 A3 R AT IH 2R L 43 BT (R
3), BT T T R EEA R ARG T T A S B A
BRGS0 BB LW D

i PR ERFEEL s’ FAX) F i Relative content (%)
No.  Retention index Compound WERE Puyuan  Ji[ ] Xiamen EH] Kunming
HiTif2& Monoterpenes
1 929 a-JEH a-Pinene 3.65 233 3.87
2 943 Jfi Camphene 0.57 0.35 0.46
3 970 B-JEJA B-Pinene 7.04 5.02 7.33
4 988 A FEH Myrcene 0.46 0.36 0.61
5 1008 SEAAI M m-Terpinene 0.06 0.09 ND
6 1031 S R W4 trans-n-Ocimene 0.28 0.33 0.89
7 1041 B #)# Ocimene ND ND 0.08
8 1048 Y-FATM M y-Terpinene 0.14 0.18 0.19
9 1078 SEFA S Isoterpinolene 0.11 0.23 0.07
B Ul ZE Oxygenated monoterpenes

10 985 &1, 8-F41 2% 2,3-Dehydro-1,8-cineole 0.12 0.16 ND
11 1020 F B Bucalyptol 48.11 42.18 38.72
12 1056 M- B-F i cis-m-Terpineol 0.07 0.38 0.27
13 1062 I S A 5 1% cis-Linalool Oxide 0.14 0.08 ND
14 1088 AN FIEE cis-4-Thujanol ND 0.08 ND
15 1077 A AT AR trans-Linalool Oxide 0.10 ND 0.10
16 1094 J5 1M Linalool 6.58 6.67 4.61
17 1113 A Y5E Unidentified 0.23 0.14 ND
18 1125 FAT % Pinocarveol ND 0.72 0.31
19 1130 FE¥ Camphor 11.86 11.7 8.41
20 1133 (S)-M S HE AR (S)-cis-Verbenol ND 0.84 0.15
21 1142 THRCUR Hexy butyrate ND 0.05 ND
22 1148 FATE R 2 (10)-Pinen-3-one 0.57 0.41 0.06
23 1152 Je /i Borneol ND 0.63 0.15
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232 3%(Continued)
G5 PR B FEEL aEY FHXT £ Relative content (%)
No.  Retention index Compound MERE Puyuan  JH[] Xiamen 2] Kunming
24 1155 FAE Terpineol 1.47 1.41 0.36
25 1164 4-FpThEE 4-Terpineol 0.72 0.29 0.09
26 1179 o-#A MBS a-Terpineol 1.96 2.92 221
27 1182 B4 iR 7B Myrtenal ND 0.56 0.08
28 1184 b4 R IEEE (-)-Myrtenol ND 0.52 ND
29 1187 5 TR CU i Hexyl isobutyrate 0.26 0.06 ND
30 1196 M5 b BERLAT cis-Verbenone 0.36 0.25 ND
31 1225 Hi# Cuminyl aldehyde 0.11 ND ND
32 1230 e i (+)-Carvone 0.28 ND ND
33 1460 S - far 3-2,8- M- 1-B%  trans-p-Mentha-2,8-dienol 0.24 0.29 ND
34 1460 KUEE Unidentified ND ND 0.08
35 1490 J\FRFE-4,7-3V. FF 3~ 1 H-F5|R-5-F% Tricyclo(5.2.1.0(2,6))decan-8-ol ND 0.05 ND
525 2E Sesquiterpenes
36 1374 FLARTE S n-Cadinene 0.08 0.10 0.15
37 1405 1-f171# 1-Caryophyllene ND 0.23 0.35
38 1403 1,6,10-F = 45-1,7,11- " F 3337 F 3 0.16 ND ND
1,6,10-Dodecatriene-1,7,11-dimethyl-3-methylene-
39 1426 {35 FAHHME trans-n-Bergamotene 0.09 0.11 0.14
40 1434 i 4 & WM (Z)-m-Farnesene 0.07 0.09 0.11
41 1450 445 W n-Farnesene ND 0.09 ND
42 1470 KT Germacrene D 0.08 0.16 0.30
43 1475 A5 Unidentified ND 0.07 ND
44 1474 T i 4 Aromadendrene 0.05 ND ND
45 1486 8-SE N M AE-1,5-— HAE-1,5- - PR o8 b 0.09 ND ND
8-Isopropenyl-1,5-dimethyl-cyclodeca-1,5-diene
46 1488 AHE5E Unidentified ND 0.11 0.13
47 1499 21352454 m-Bisabolene 0.07 0.07 ND
48 1503 A 22 3liH m-Muurolene 0.12 0.11 ND
ARG Oxygenated sesquiterpenes
49 1476 A5 Unidentified ND ND 0.06
50 1490 1 E ALY Calarene epoxide 0.07 ND ND
51 1500 AYE5E Unidentified ND ND 0.05
52 1535 LIV 2} (+)-n-Bisabolol ND 0.08 ND
53 1543 LT EALY) Caryophyllene oxide 0.07 0.07 ND
54 1660 HWEFFHE Elemol ND 0.05 ND
55 1574 AN EAL®) Caryophyllene oxide 0.73 0.92 0.66
56 1616 KUEE Unidentified 0.08 0.08 ND
57 1634 t-FEAAEE £-Cadinol 0.36 0.52 0.77
58 1649 LI B2 E ALY (-)-Bisabolol oxide B 1.34 1.34 1.17
59 1662 WAL S F R J Isoaromadendrene epoxide 0.05 ND ND
60 1661 B-#% i B-Selinenol ND 0.11 0.09
61 1677 o-£T 1% 241 a-Bisabolol 9.19 14.77 25.53
62 1743 TR AR cis-Lanceol ND 0.47 0.87
HE Others 1.12 1.17 0.54

ND: KA 5],
ND: Not detected.
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Table 3 The classification of chemical compositions of essential oil from flowers of lavandin CAS08

45y FHXT 5 & Relative content (%)
Composition WERE Puyuan JE "] Xiamen E. I Kunming

J#ZSBATE Monoterpenes 12.31 8.89 15.82
BRI BATE Oxygenated monoterpenes 73.18 70.39 55.60
fi521iiE Sesquiterpenes 0.81 1.14 1.18
FEF I Oxygenated sesquiterpenes 11.89 18.41 29.20
AM5E Unidentified 6.00 6.78 13.64
LA %R Number of compounds 50 59 44

MEERE 5 5 1T A % AU S s R e b B L
B A A S BT, 15 BB AR 22 3 K JE ]
5 R IR A e i A B BT, SR I 2 57
RN

HACHCCASO8” AL MG T 1Y 3 22 1 43 DA % 41
WAL G S A e G Yo £, o
Fiz i il BE(38.72%~48.11%) . a-2T 1% 25 15(9.19%~
25.53%). 1% Fiki(8.41%~11.86%)F1 7% 1% [5(4.61%~
6.67%) AT 7 & RSB Y 75% DL b BAh,
TEH A FLAERG I — Le AR AL S W A AR X &
8% B, W a-TE K(2.33%~3.87%) . B-TR #5(5.02%~
7.33%). Jz 2 % 15 45(0.28%~0.89%) . #4 TH1 FE(0.36% ~
1.47%) 0-AATHITE(1.96% ~2.92%) F1 4-FATHEE(0.09% ~
0.72%)%

FATHE — Mo VAR AR R R S (R 1)
SAEMh s R GR TSR T SRR,
HACHE  CASO8 FEAE I Fp A% YT e AR kG A2 a-2T
VB IR & i SR A R B — A
K, B A 92 TR S ) i 2D Pk AR i ) A X
A TR, T o213 2 A B B I T

3 ZEIAIIE

KL CASO8” FEAN[RIH ks , HAEAE v
() Bk B M R] (0 A s 25 5 . AT
=AM AR S AR SE R 23 4, 2
S5 I A0 A ARG 7 13 S0l R T B L 11 95.52%
92.77%. 96.95%. Piccaglia ™% ¥ % 5 7 1 H 1Y
i A ¥ (Lavandula intermedia)5| #h % 72 K F| 19 %
T4 (Po Valley), 4552 BH , PR b 5 A FE AL NS T Y
FEAE A HAR S A —E 2R, XS
AT —3 Ji5b, FEAKEL  CASO8’ fEAF I
(1) 2 A LS R I | o211 2 T A A

FFRERE 4 Fh, Mufioz-Bertomeu 25" RE % 18 3 A BT
(Lavandula latifolia) {45 1 1 32 B A0 22 B oy S hie
T T REEE AN CCASO8” FERG I rhil A & o
f) 041 75 24 (9.19%~25.33%) , o135 24 I Ay )
3(Matricaria recutita) P I FEEALF RS I,
FRATTHE D 5 A B CASO8” ALK T Al B2 5 3K [
A 7 ML X B R S PR S A G, s 5 A
A A5G

AN A R AT I ) A s AR
AHIE , AE R 35 M AN ], G v v 2 8 1 R i) — S o
WA AFTEZE T AR NETT GBERE R
) A F AR T ARSI R A S AR R 59
50, 44 o JUHLJE T TIEFARGIE 30 m, AF R R R 2008
1100 mm; #EBERA 3 m, AFFERTE 22 1200 mm, B
B4k 2000 m D) F, AEERERE & 2920 1000 mm,
FRATTHEDN VAR H5 03 IR A AR IR B T R T 3K
EAREEMN G R EERN R, O
A0, WERE JE TN EL B = M Y B R CASO8” LA
THT PP A P T AR G (%) A X5 £ Bl 5 | o DX A
VIR i PR T a3 MR, a-ZL I 2 BERY
AT i 2 TR HEE R AR AL 5 S A o
A —EXLR, JUH 2 5N R R A
Koo A HAEFE H AT A= R A A R TR A
A2V, Herraiz-Pefialver 252 5% 3¢ W] ¥ 3% 500 m
LTI b DX A R AR Yk R A AR AR T i A
XERATFR L —3 . 7o, SRR A XS &
SRR R IT A ETE B S AR AR R, DT R R Y
i 5 AR b I FNAT A R R A A R R
AHOC W g 1 — 2D AR

H AR AEAG TN A5 2R AE 25 b T ASAH R, A v
T AL E Bt 2 Fh 2R s A i 2 AR AL, TR
A 22 S LG R L R R 3R 281, iR AT B S
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