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Analysis of volatile components in Lavandula angustifolia
Mill. by HS-SPME-GC-MS
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Abstract:In order to obtain the volatile components of Lavandula angustifolia in natural state, the conditions of headspace
solid phase micro-extraction gas chromatography-mass spectrometry ( HS-SPME-GC-MS) were optimized by single factor test
and orthogonal test. The volatile components of space blue,a representative variety of L. angustifolia , were analyzed at room
temperature and compared with steam distillation (SD). The results showed that the optimum conditions of HS-SPME method
were extraction time 60 min, equilibrium time 20 min and desorption time 5 min. Under this condition,34 chemical compo-
nents were identified and 27 chemical components were identified by SD. The main compound types were acetate ,alcohol and
olefin compounds , among which linalool and linalyl acetate were the main compounds. The volatile components of L. angustifo-
lia obtained by the two methods are quite different in both chemical composition and relative content. It provides a theoretical
basis for rapid quality identification, quality evaluation and rational utilization of L. angustifolia varieties.

Key words : Lavandula angustifolia; volatile components; headspace solid phase microextraction; gas chromatography-mass

spectrometry ;steam distillation

M A L ( Lavandula angustifolia Mill. ; % 3C 4 AR = REAR RSz — | R i FR 2 2 [ 3R
lavender) 2B BB ER F R, W ZAFAEWHEAR,  KREFRIEIRN 95% . FA R FUREARIT A, T
AT BRI AN R s RE SR AR BRI, AU N R R ER 2 TR
Hl b dh R A R N 25 A, B
AR H 191:2021-09-24 Bz H:2021-10-22 G Bl AR AT R L BB P R R AR S AR
4T FL SR TR £ 3 BORHE S S (2020R02122) ; K1 N DN

A (0180054 g R P K R o BEZEEA BRI 0K FE R0

BATHa (202110498 ) BEHAR RS A4 I A 1 4 M BN A5 Dy T EL

# W {EVEH Tel :86-991-3835926 ; E-mail : chenguotong0811@ 163. com




40 KIRF=YIBE R 5T K

Vol. 34

TET ) ZmmrsE .

AN [7] it P A R e 4 R B i AN )
IR A A AR R o 0 A A
S 5T BLAE TR AR FE A ORI I I Y, A
KR By vk 32 A K 28 R 2 R RO I
CO, FHUE" | “FWAFAERE ST K 2Rt B,
AR A o B S BT T B R D R ok )
T A R S MR A I R
QTR 23 [ M B 4K B (HS-SPME ) 'k 4 Hil 4R
(P&T) 20 F B, X8 T B A R A% 5 B
VESRTE JCi TS Yo AR O0 3, IF T SCalZe 2l 22 .

ARSI 553 2ok B PR 2R 5 1 A A Ak 102 [
FHIIAE L (HS-SPME ) 4 B A< B 45 % 1 i 43 1 4
SRAA XA R T A e B R 4 R T iy i
F553 07, I 5K ZR IR (SD) AT T X . RE
S AR PR SN 5 255 R AR AL T B AR
1 #r5H%
1.1 ###

B R AR RO AL AR R
KREW . BT ERFEEH.
1.2 RAFSUE

S5 T R R 38 by £ ik 4l , S5 FH K38 S — 2%
Ko

GC-MS-QP2010Plus FI A AH € 33 ik ¢ AL ( H
AREBEAFE), BCA BT d (D &80 il E A
50/30 wm CAR/DVB/PDMS FEH)k 1 [ AH (2 Bk
B LA T 5 [ A 2 BGHERE T (32 [ Supeleo 2
) s FW80 A AL (b st ik XA A A ) 5 1E i
K (AL i AOE BEITFAER A BR A F]) s R
T (FRZRIRHAA AL A FRA ) 525 mL Tiizs
I 45 2 TSRO B (S22 4 %% ) s Milli-Q Integaral
3 aliZK ML (BRI ( i) A RAFD o
1.3 UEE&H

GC % R H HP-5MS (7 5% 7% H 3L R kLA
) 354 (30 m x0.25 mm x0.25 pm) ; #EFE M
J¥ 0 250 C; B FFHil R IR TR R 40 °C, fA %y 3
min J5 LA 3 C/min B E T ZE 190 C, 4 3 min,
SRIG LA 15 °C/min ()3 B T+ 5 260 C, 5 5
min; 35:99. 999% %/ ; BRI : 1 mL/min; 733
bRy 10:1,

MS & B 72 ifi (ED) 8 73 i 7R 70
eV BRI B Sy 230 °C 5 2 R Sy 270 °C 5 ML
R RG2S L A 350 Vi 433 7 =X FHEF m/z:45

~450,
1.4 tHFmisE

[P Pk 2 L« 9 A R BT 1 0 A ) B A A
1.0 g 725 mL SRV L0 He st s i rh, B 55 = 0
TOFAT 20 min J5 6 T 28I AR Ik 28 5 1
AT N IRFE E 7, [ E4F SPME AR, /N0 4
ALK I 45 25 BT 1H B 60 min J5 48 A S 6435
HEFET 75 250 CT I 5 min,  [AH R BCTAR
A AT, A BCRE A ISR D b, 72 IR B R 270
CTE0.5 h J5Iral i 1], J5 2e 0l AR, 22 kAT
T AE ML R 2 AR BE 5 ~ 10 min, B R 2 BCELAE
T TS I BT 3% B A48 T M I, e B X 1 AR 32 G
T,

IKFESZE B 2 I8 2015 (b [ 2 i) — 3
PRI L F D RSB REL20. 0 ¢ TR A
FAEH AR ARG, BT 500 mL B SEEIE P, A 240
mL ZEIRK 15290 — i I ] J 4% it 4 A 42 Ji 4
h, 153 8 057 W] B RRR AR SR (45 A, FJE
KB R B T4 R D
1.5 HiRE4hE

KA E YR8 17 GCMS-solution 2. 7.1 b=~ T
V3l AT 5080 A B, O 38 2ok ARG Y Y A% 4 A 0
NIST14 R R4 T B PEAG 2R 5 PR BA DL RLEE 85% LA I
ALEY) o FREE AR SCER AT N IS g b,
AW AR R FRIA — k47 & 54T, 11
AR A AL AT AR R
2 HRE5SW
2.1 HS-SPME &{4ryiE+E

HS-SPME 2 %) % B34 AL 32 A TR |) | 2 B
JEE S8 A 1) i o ) 5 DR R T TR A
¢ PV T AR R AR I Jo i 6, L A H AR AR A R
VISR , oA ok U v FRURTT Sk 06 50 A 415 A 2% 4%
SRR AR, i E HS-SPME HEAR RLH5 K 1 1
G35 A
2.1.1 RFHEFRBRER
2.1 1.1 AEBCLAYTEHE

H R 09 22 B0k U 2 bR Bk 43 F 7 ( car-
boxen,CAR) .3 Z, ¥ ( carbowax, CW) , —. i A
(divinylbenzene, DVB) | 8 T 4% 2 B ( polyacrylate,
PA) 3B — B Z a4 ( polydimethylsiloxane , PDMS) |
AL G (templated resin, TPR) , &6 A% Bk B
IR E R R ZE R o 962 Rk B 20 )bt
BHREPE R 45 45 SCHRAE ™, 50/30 pm & 4 3R 2



Vol. 34

Wi 136 4 - HS-SPME-GC-MS 32543 B R34 PR I 43 41

CAR/DVB/PDMS AHUk I B3 45 T #E4T R FEl Y
FERANE I Y 53 BT, BOAS ISR 2R ] CAR/DVB/PDMS
2.1 1.2 FEPUR R R

3 SCHRARGE "2, 2R FH 6 A ok 4 EBOI 2 A A
JME R A 2 B E B T A 3 B 2 O3 R
SEH I /N, — BER EAE 60 ~70 C G2
8921 5 5 W T RUHRR 2k B B L, R BB S Hh T REE
I EE A8 T s 8 20 ARG oo — LAY L 2 AR A T
R, (E 2 T 5 v P, AR s 2207 T B 4k
FHHIAL 7 BT R 2 AR R AR U
B 2215 B 5T 22 44 A 1 2 55 R ) ) 7 06 1 AR,
EAIRIR R T IRFE AR AE F IR T A5 A1k
J 3, 1T A A ) S A it o 22 1) 26 ) 48 3 BB 4K
i SO HETE B R T X A R AT AR
2.1, 1.3 FEHUR ] e

FE“2. 1.1, 27 5 R iy Bl b, BIF 5 A% I [A]
(30.,40,50,60 70 min ) X 3 A< F $5 K  BS3 19 5
Wi, K EA 3 U S RN 1A s, B A
SRS 18] PR SEE S, 4% 6 M 020 ) B TR RS BRI A8 K, 24
AEIURE [ 60 miin B AR AN B 2 5 1WA I Bt
FE U [E] A9 A I 5 5 b TS R AR 3, R AE 60 min
I ISR R o 3K 2 PR g B ] AT LA 52 e T2 A0

LA AER)Z Z S Hr P45 0 2 A Bt
AN BT, AR 4 W B AN 78 4 5 26 B [ ot B
EL 24 W IR A4 2HL 20 1T RE L B NG R B 52, 1 0 % B
P S T e AR IR 4 A U ]34 60
2.1.1.4 W IR a] ry L 4

FEC2.1.1.27 f1°2. 1. 1. 37 G5 5 3y 1, 5T
AN[FFENCES ] (3 4.5 .6 Tmin ) (2 IR , 17K
FEE 3R AR WA 1B TR, A A ] R
B, #5  ME JoT (R) W E EAS N AR | T A 0 1T FHE 3
~5 min BARAEANB B, 8 5 min B WA k)N, 1
W15 min B C R 504, AR AR R B
M) RGN 25 2R | 3 255 Gl Jm S it , (R A i R e K 25
9 58 A HOCK 1 A A, e, AR R S
min A B4 () i R B ]
2.1, 1.5 P [a] i e

TELL 25 Rl T, WF 58 A [] SF- i st [R] (10
15.20 .25 30 min) BAERRCR , BAKFEER 3 K,
SERNE 1C PR, Rl A5 V- I 1] A% 4 4% %
A 1 G TR AR R R 88 2 b TR R e, > T i B ]
B 20 min B, AR P22, XA 20 min B A1
YBAE AR B8 B HORAS  BIA R 50 1 21
fEF 1] 4 20 min,

v a— -
A o | ] BUETITB Total peak aera —— n [ BT Total peak acra
14107 _m— {4045 Total peak number B o U K P
= P / 1.4x10° { —m— {AIE Total peak number
o F33 / ! | ] 34
®
140 1.4x10°
32
e 5
1.3x10 . . 1.4x10 -
g B g L] Fasa 2
< i = 8 1.4x10° £
£ 1.3x10° 0 2 B s & B
= foo il =4 foli
# & Lo = 8 & & 1.3x10° > 8
WE 1.2x10° e o3 B a
153 £ ° £
s 28 ) B 1.3x10° 4 |32 g
1.1x10° 4
r27 1.3x10°4
1.1x10° 4 [ 26
1.3x10° 4
; ; : ; ; " T . . , . 3
30 40 50 60 70 3 4 5 6 7
ZEIE ) IR 18]
Extraction time (min) Desorption time (min)
C [ | iUiH B Total peak aera
1.4x10° | —B— F AL Total peak number L] u 34
1.4x10° - L a3
1.3x10° 5
< 32 2
g El
= El
E 2 1.3x10° & &
=35 4
& 8 k31 %
= & 3 8
HE 1.2x10° T g
g
30 =
1.1x10°
x| r29
T T T T
10 15 20 25 30
P I 1)
Equilibrium time (min)
= e g L\ e T "
| B
Bl AREEEMNEREFELMER S FB RN

Fig. 1

Effect of various factors on the extraction of volatile compounds from L. angustifolia
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Fig. 2 TIC of volatile aromatic substances in L. angustifolia samples
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Table 2 Comparison of volatile components of L. angustifolia obtained by SPME and SD

e ey (582 ] ATt AAXT 1 43 & BF Relative content (% )
No. Compound Retention time( min) Molecular formula SPME D
1 a-JEH a-Pinene 10.360 CioHyg 0.15 _
2 il Camphene 10.944 CroHyg 0.74 -
3 LR CTiE Hexyl acetate 13.161 CgH,c0, 0.31 _
4 A:AE4E Cymene 13. 404 CyoHyy 0.27 -
5 B-1E 4% B-Cymene 13.583 CyoHy 0.64 _
6 FEF B4 D-Limonene 13.737 CioHyg 0.38 _
7 ¥ i Cineole 13.843 C,oH;50 3.61 1.49
8 AR LN Lavender lactone 13.984 C,H,00, 2.81 _
9 E AL TS FEEE Linalool oxide 15.173 CioH 30, 7.06 8.64
10 S -E AL I RS trans-Linalool oxide 15.749 CioHi;30, 5.05 5.70
11 F5FEEE Linalool 16.247 CoH;30 13.37 30.49
12 2. -1 -3 05 -3-IEE 1-Pentylallyl acetate 16.425 CioH50, 4.33 2.61
13 #%fixi Camphor 17.653 CoH;0 1.20 1.11
14 FEAERE Nerol oxide 17. 694 CipH,0 - 0.48
15 HACE [ Lavandulol 17.990 CioHig0O - 1.01
16 Sz -k AL S5 BE B trans-Pyranoid linalool oxide 18.172 CioH;30, 0.20 -
17 e Borneol 18.257 CioH;30 1.26 4.02
18 4-FA M1 4-Terpineol 18.425 CioHs0 0.49 1.28
19 SN SEA CUER Cryptone 18.541 CoH,O 1.84 2.02
20 a-FAUESE a-Terpineol 18.712 CioHi30 - 4.24
21 M5 Eucarvone 19. 046 CioH,0 0.14 -
22 H B e kil Bornyl formate 19.386 CiHi 0, 0.42 0.38
23 ZRF5FiNg Linalyl acetate 19.685 C1,Hy0, 40.86 17.59
24 1,6- A& MR 1,6-Dihydrocarveol 20.009 CioH,g0 0. 14 0.13
25 LPRFAR R Lavandulyl acetate 20. 206 C,Hy 0, 7.19 8.01
26 ZTRIEHKTR Bornyl acetate 20. 302 C1Hy 0, 0.98 0.88
27 S EIEE Tsopulegol 21.086 CioH 50 0.61 _
28 R EAF R trans-Limonene oxide 21.120 CioH50, 0.47 -
29 FEAEBEZ TR B Neryl acetate 21.244 CpoHy 0, - 0.70
30 LR Geranyl acetate 21.494 C,Hy 0, 0.09 1.16
31 -1 M a-Santalene 22.089 CisHyy 0.99 0.28
32 1774 Caryophyllene 22.162 CysHyy 2.43 0.45
33 5 -ce- 75 FIM A cis-a-Bergamotene 22.234 CisHyy 0.17 0.04
34 B2 K 4% B-Sesquiphellandrene 22.390 CysHyy 0.49 0.17
35 ¥4 Germacrene 22.871 CsHy, 0.18 -
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2:5% 2 ( Continued Tab. 2)

¥ EY A5 B4 B 1] STl FAXTE 4> 75 i Relative content( % )
No. Compound Retention time( min) Molecular formula SPME D

36 i #8 A % Teresantalol 23.181 CioH;60 0.08 0.23

37 E AL FTH Caryophyllene oxide 23.927 C;, Hyy 0, 0.57 2 46

38 T-FEAARE T-Cadinol 24.415 C15Hys 0 - 0.15

39 AR R Methyl palmitate 26.533 Cy7Hy, 0, 0.10 1.37
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