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Chemical Compositions of Essential Oils Extracted from
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Abstract: In this study,the essential oils were extracted from both fresh and dry flowers of two cultivars of Yunnan La-
vandula spp. (CASO7 and CASO8) using steam distillation method. The chemical constituents were analyzed using GC-
MS, and their contents were determined by peak area normalization method. The results showed that the yields of fresh
and dry flowers of CASO7 were 2.2% and 2.7% ,respectively,while the yields of fresh and dry flowers of CASO8 were
3.3% and 3.8% ,respectively. A significant difference (P <0.01) was observed in the yields of two cultivars but the
difference was not significant (P >0.05) between the fresh and dry flowers within the same cultivar. Moreover, the prin-
cipal constituents of the essential oil extracted from CASO7 were linalool (38.6% -39.2% ) ,linalool acetate (21.80% -
26.71% ) and lavandulol acetate (7.69%-13. 15% ). The essential oil of CASO8 extract maily included eucalyptol
(49.70% 49.80% ) ,camphor (13.6% -14.3% ) and a-bisabolol (6.6% -7.7% ). We found that the yields and quali-
ties of oils which extracted from fresh flowers were higher than dried flowers. The results of this study can provide a theo-
retical basis for Yunnan Lavandula spp. Industry policy,and a reference for the construction of the ecological park and
beautiful family farms.
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Table 1  physicochemical characteristics and essential oil yields
of the investigated Lavandula spp.
B ZERTIES RN "R
Samples Yield (% ) Color Odor
CASO7 ff 1£ 2.18 A e g HAHALT
CAS07 T4 2.70 A mEaE HAREALT
CASO8 fif f£ 3.33B A AEWREUN, AR
CASO8 T4E 3.78 B W AREYN WA R

T oA PRI R BATE LSD AR 1 P >0.05 2R AR,
Note ; Values followed by the same letter were no significant difference at
0.05 probability level according to LSD test.

2.2 MHESH

HACE CASO7 F1 CASO8 545 FE i GC-MS
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PEACHEGE TAEAE Il P 23 B R A DR (8 i U
LR B IS TED AR 2 0 35 i £ 0 1 AL Ly 5 0 T AR
PG A 225, W B I @ Tg & (TIC) (K 1) .
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1 CASO7 #£1E5iH (A) (CASO7 FI&45ih (B) (CASO8 &£ L 4EiH (C) & CASO8 F L&l (D) GC-MS RE F &k
Fig. 1 GC-MS TICs of the essential oils from the fresh flowers of the CASO7 (A) ,the dry flowers of the CASO7 (B) ,the fresh flow-
ers of the CASO8 (C) and the dry flowers of the CASO8 (D)
Tl 5 RERE 2 SRR 3 LRI RINE 4 MemHih B, 5 REHG 6 o-2L I 2B,

Note:1,linalool ;2 , linalool acetate ;3 ,lavandulol acetate ;4 , eucalyptol ;5 , camphor ;6 , a-bisabolol.

HACHD CASO7 fif TAERG I b Y BBy MR 5 S0 FN ST MBS, B 99. 24%
45 F155 Fp S8 AL G0 B BUCh 41 F1 46 ANk F199. 18% 5 A5k THTRE i v %) 22 AL 27 i o0 B HEAH
Y, SR 99. 66% Fl1 98. 52% ; HE A B CASO8 XN 2,
it T ARG T R BB 56 Fi, S Ak A
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Table 2 Constituents and relative content of essential oils from two spices of Lavandula spp. grown in Yunnan

FHXT & i Relative content (% )

i oy
No. Compound CASO7 CAS07 CAS08 CAS08
FO DO FO DO

1 RS 2 B 1,3 ,5-trioxepane 0.29 0.56 7 0.73 0.68 gy
2 a-JEKS a-pinene - - 2.76 1.15
3 M5 camphene - - 0.60 0.36 g
4 B-TR ) B-pinene - - 4.53 2.82°\y
5 3-3¢fi] 3-octanone - 0.19 - -
6 1,8-F¢M-Z 1,8-cineole - - 0.24 0.07 gy
7 A RS B-myreene 0.15 0.44 7 0.21 0.18 4
8 TERTTiE butanoic acid,butyl ester 0.05 0.15 7 - -
9 SERAHE terpinolene - - 0.14 0.09 ™y
10 ZRC M hexyl acetate 0.14 0.44 7 - -
11 AR SEPTH % benzene, 1-methyl-2-( 1-methylethyl) 0.07 0.11 7 0.21 0.42 7
12 I limonene 0.14 0.14 - -
13 FEMHlEE eucalyptol 0.20 0.23 7 49.80 49.70 g
14 552 4 cis-B-ocimene - - 0.22 -
15 S -2 47 trans-o-ocimene 0.23 0.70 7 - 0.11

16 BN ocimene - 0.46 7 - -
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17 ~-FAIH4 y-terpinene - - 0.26 0.19 g
18 2R -FA IS cis-a-terpineol - - 0.12 -

19 M55 R R4 AL cis-linalool oxide 0.22 4.82 7 0.31 0.58 A
20 R I REREE L) trans-linalool oxide 0.19 3.66 7 0.29 0.65 7
21 F5 A linalool 38.58 39.16 5.83 8.29 7
22 1-2FJf5-3-BE LR g 1-octen-3-yl-acetate 1.09 1.88 7 - -
23 (1R)-( +)-i# KM ( + ) -nopinone - - 0.31 0.59 7
24 FE&fiR camphor 0.17 0.20 7 14.26 13.64 Ny
25 FBi% [ sabina ketone _ _ _ 0.13
26 FATF T pinocarvone - - 0.77 0.82 7
27 T#HWE A lilac aldehyde A - 0.12 1 - 0.06
28 T#E B lilac aldehyde B - 0.15 7 - -
29 AL SE ALY neroloxide - 0.34 7 - -
30 4-FAHE terpinene<4-ol 0.86 1.13 7 0.84 0.91 7
31 a-FATHEE q-terpineol - 3.88 7 1.61 1.35°
32 [ A crypton 0.53 - 0.21 -

33 a-FATHE a-terpineol 6.12 - 1.41 0.97 4
34 B4 WS myrtenal _ _ _ 1.56
35 THRC g butanoic acid , hexyl ester 0.35 0.84 7 0.26 0.49 7
36 T ETR verbenone 0.05 - 0.34 0.80 7
37 HiZ W cuminaldehyde 0.22 - 0.16 0.27 7
38 e TR D( + ) -carvone - - 0.37 0.47 7
39 ZRF5HETE Tinalool acetate 26.71 21.80 Ny - -

40 NIRRT B2 cis-citral 0.25 - - -

41 L BRVKF g bornyl acetate 0.43 0.30 gy 0.23 0.40 7
42 ZFRFEACHE lavandulol acetate 13.15 7.69 4 0.06 -

43 522545 48 AR cis-limonene oxide - 0.06 7 - -
44 - IR EALY a-limonene diepoxide 0.07 0.24 7 - -
45 V&AL L TR TiE neryl acetate 2.06 1.16 °y - -
46 ZIRFFE geranyl acetate 3.72 0.24 Ny - -

47 CLER LS acetic acid , hexyl ester - 0.24 0.08 0.15 7
48 L H 1-caryophyllene 0.88 0.41 0.08 0.12 1
49 H 71 santalene 0.23 0.08 Ny - -

50 =S (Z) -a-famesene 0.36 0.19 Ny - -

51 SRR -Tf A2 , 8- f5-1 -trans-p-mentha-2 , 8-dienol - - 0.28 0.14
52 FHFHH germacrene D - - 0.07 0.09 7
53 LR FEAETE nerolidyl acetate _ _ _ 0.10
54 a2 MM a-muurolene _ _ 0.15 _

55 K HE B teresantalol 0.20 0.23 7 - -
56 FTI A caryophyllene oxide 1.40 3.70 7 0.87 .21 7
57 FE BRI ALY E-famesene epoxide - - 0.09 0.11 7
58 AEFAEL. tau. -cadinol 0.09 - 0.44 0.20 g
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59 21V 255 ALY bisabolol oxide B - - 1.70 1.58 4
60 FEMIGIR ALY isoaromadendrene epoxide - - 0.07 0.12 7
61 a-ZL 24 R a-bisabolol - - 7.65 6.62 g

T “FO” R LR IAYHTIM , “ DO” Fom T AL R HU RS i

Note: “FO” means fresh flower sample, “DO” means dried flower sample.
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Table 3  Comparison of essential components of Yunnan Lavandula spp. with lavender oil standards of French (ISO 3515-2002) , China

(GB/T 12653-2008 ) and Spain ( UNE 84301-2006)

Ciiﬁ)ﬁ d c;;zm Cgf;ﬁ C};ZOS Cﬁ?s 180 3515 GB/T 12653 UNE 84301
3-3£ 3-Octanone - 0.19 - - 1.02.5 <3.0
247 Limonene 0.14 0.14 - - <0.5 0.53.0
B3 EE Eucalyptol 0.20 0.23 49.8 49.7 <1.0 <3.0 16.0-39.0
522 B4 cis-B-Ocimene - - 0.22 - 4.0-10.0 1.0-10.0
2 2-5 )7 trans-a-Ocimene 0.23 0.70 - 0.11 1.5-6.0 0.56.0
J5 A Linalool 38.58 39.16 5.83 8.29 25.0-38.0  20.043.0 34.0-50.0
F4 15§ Camphor 0.17 0.20 14.26 13.64 <0.50 <l.5 8.0-16.0
4-FATHIE Terpinene-4-ol 0.86 1.13 0.84 0.91 2.06.0 <8.0
a-FATMEE a-Terpineol 3.88 1.61 1.35 <1.0 <2.0 0.22.0
ZB5HEg Linalool acetate 26.71 21.8 - - 25.045.0  25.047.0 <1.6
Z TR FE A Efi% Lavandulol acetate 13.15 7.69 0.06 - =2.0 <8.0

ZRFHLACEE CASOT K53 o i 32 49y 5 4 4 A
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75 AR CASO8 AF i A Al e il i 57 s
AR FHRS 5 f5 45 bR AT 72 3 A H (spike lavender ) A {i
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