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Abstract. We investigated changes in botanical characteristics and essential oils from the
flowers of lavandin at different plant ages. This research focused on changes in the flowers and
both content and composition of essential oil extracted from lavandin CAS08 ( Lavandula
angustifolia Mill. x Lavandula latifolia Medik.) of different aged plants collected from Yunnan,
China. The results showed significant differences (P < 0.05) in botanical characteristics
among the different aged flowers of lavandin CAS08. Moreover, differences in essential oil
content also occurred in annual, biennial and three-year-old plants (3.40%, 2.37% and
3. 60% respectively ). The major components of the essential oil were eucalyptol, linalool,
camphor and a-bisabolol. The age of plants had an effect on the relative content of chemical
compositions. The findings of this study provide a reference for the industrialization of lavandin

and sustainable extraction of oil content from plants grown in Yunnan.
Key words . Lavandin CAS08; Plant age; Botanical characteristics; Essential ol

M A H CAS08( Lavandula angustifolia Mill. x P ¥ | St | P EMPGHEF S
Lavandula latifolia Medik. ) J&JFTEBF 244 & 420 HAHE — AR BRI A S AR, R
HEAR, MR RKEE, WIEFETERERRNAL  WEA BENIE . PUEL S T S T
b, — 2RI, BRRFE = MAPmbIX, BE  EM, TEATEY . BRI EmK

Wk H 1. 2014-03-12, & HH. 2014-05-28,

HETH . EFERHE I H (2014BAD14B04 ) 5 o R} 5 4 568 1 H (KZZD-EW-16-02)

PEZ . BWIE(1989-), %, Wi-HAFsA:, MR S50 BT S A WF5T (E-malil: znliao@iue. ac. cn)
* TEIREZE (Author for correspondence. E-mail: yuxiaoying1578@hunau. net; ghuang@iue. ac. cn) ,




518 AL S e T

532 %

BT AR, TS R 94 e A 2
)2 31 RR , ATTRA fL22 2 %
FE, REILSE M 2R A R OB, 045
Bt BRIRSENTEINE , EAREAE . RARTRI
WO SAMERZ S | HAE T A
BRE AR . R IL . SRR B R
W E AR 200, e ARy, ik
PR F R SRR i
FROHRE T 2 2R R A AT RS , Ll
WA B B T 2% (A7 YTk I
TR VBRI B AR A 2R | P
LTSGR SAT G, P, Tofi 3% 2 g W
He K A RIBRIR TEAC S CASO8 8 76 174 0 2
RO, I AR IR SRR | L2
LA TNEDE PR o TR E Y
B, SR IR I IR, AR A B
PN AL TR | AR T FE A R SR

1 W

1.1 SE5RHF

10 K ZERZR B IBCR & (TR H)
UM TS AR (6 2 HE (& 7890A-5975C) ,
BOR . EBORAR (3 2 B B SEE Tedia AF], &
FIIELERE(C8 ~ C20) IRAHRFE , R | A 1
Jy R mEARE S 4 A 56 [ Sigma A,
1.2 #E¥R

V6~ B BH AR 19 3 4K 5 CAS08 ( Lavandula
angustifolia Mill. x Lavandula latifolia Medik. ) i
B, T 2013 4F 8 J BEAL I FE bR i £ K v B AL HR
FE, BURERF S 3 I b BT HCAEA . SRISCER B
—AEAE (2012 4FSER) . MAFAE (2011 ARJEHE ) Fil =
AR (2010 4FEM) RYAERT . B AL RIS K g I 7 782
KEACH AW R AR, IF 57 B4R BB A REAE R
KA BB FEA T AL LRAT T —20°Cok AR 7

2 ZEWHE

2.1 TEEWMEERNE

TER AR B AN [R) R A6 AR it b 25 BE AL Ah B 25
BTN, D F b B HG A A (5 — Aot
FEFBImIE RS, em) | AEFEAK (AR 14 46 Ak 3]

P EE 2, cm) | fEFE (%) . mIR R fEfe
A CRL) o
2.2 FEMIEEX

KK ZE SRR L PR MG A ROR o . $2 I,
WEAKB AR 1:12(g/mL), KRS EET
2000 mL B BEr, fH IR I 2= 96 8 5 4R T
i, EIRNI 90 min JE 5 kA, 4r 2 R
T BJEWARRIN BN STOKBRIREINIK,, 1578
G, WEERE T T 4°CHREGIRAT, FRil, EE
i b WH A, BEAFR M RITE AKX, Al
Fo= R (mbL) /AR AL (g) x 100%
2.3 EXRER/BLERSSHT
2.3.1 #5H GC-MS B9 oA

ik F . i%FE A HP-5MS £ 3E B 41454
(30 m x 250 pm, H&EJE 0.25 pm), # < He
(99.9999%), #iFEHt 1 ul, 41l 40 1 1; WiE
40 mL/min, Fh ¥, M 45°C IF fn, 1R #F
10 min; #RJ5 LA 3°C/min JHEF] 70°C; M 70°CLA
1°C/min FHEF] 95°C; M 95°CLA 8°C/min FHifd
#135°C; /i M 135°CLL 5°C/min JHiR 3] 230°C,
HERE LR 250°C,

S BN, HEHE 70 eV, m/z HH
JEH 45 ~ 500 amu, B FIEEE 230°C, PUZAFT
IR 150°C,

2.3.2 REBIEHNUE

AR RAERS M GC-MS &I S AR, Rt
ZINIELekE (C8 ~ C20) Wbt #T, 2 5lic &
K IERERE IO BA B E] . ) B8 48 2001552 I Robert
FUYR T, B

Rl =100 n+100 (t —t )/(t,.,—t,).

Kb, n A+ RoRFEHTALE Y (X) T AT
Ja W IEA eI T S IR B H , L R ek
GYI PR R, t RN n AR T B0 IE A
SRR R ]

2.4 HIERE
K SPSS 18. 0 #4753 Hr

3 HREHMH

3.1 HRWMEXRELREYMFERNRID
AN RR I AR AR I AR =2 R — /Y



555 i

JBRHE A« AN [R) Bi FEAC R A6 A = PR R I = 242 i F 5 519

(£ 1), Hi, #EERKERRE, ThE
PSR, WA EERRERES —FA . A
HHBAERELT (P <0.05); =AFEAHERI(L
KA AR, AR | AR SR A BRI [ 22
SR E (P <0.01); MAEA SR AL Y LR
WAL, 544 ZHEEREREEE R
% (P<0.01),
3. 2 fEHIEEERSW

3 3 X AN [ W 8 A R AR A T AR ORI T H K
SYHT, SEREON, R BCRBEE bR IR 2
RS Ther B3 (1) o PIARA: A B AR Y 35 il
FMXFEAR, H2.30%, 5—4F4, ZAEARE
KEAAE ML PR 22 R B E (P <0.01); —4F
AR AR AR B B ARG T AR BOR 43 51 h 3. 40%
f13.60%, MEEFANLE,
3.3 FEHMS S

Wit GC-MS 43 Hr A 7] Ak i 3 A 5 76K T A
i, AT R — 300 2 45 T2 Bk A AR 7
i, XA AR T 1. 0% 20 b2 4
TS s i MS 3BT B0 451k A i S 1A
FIHZEA 5 NIST2, 0 3% R AE A AT 8 S Wk
HEATEORT, BEPRVC L5 i FLAR A 6 455 A G Sk
TREATEEUEA L L G0 N RS 2 R, &%
FE, A 20 MMEAPI R AR i 2 A AR TR
MUY 97 % DL F (3R 2), XHh 3 A F AL
BCAY 505 i EAT TR BERR A (3R 2 PR AR
) SRR, AR CAS08 iy EZfb#
Ay AR | DS RRE | R R 2T B2

PRI FAETRE i o 4k 27 A AR X 5 i —
SERGI (AN R AR I 28 A R AEAE T 1) 2 R oK
AR 32 AR e I I ) B A — A 2
SEAAEHE BT R R, e = AR A e e POE R R
BT (48.90%) ; FAREEFNZLI 25 BEAXT 5 2 AR

RSB AR LA R, R eTH MR, (1
AR, FFHERARIFLE 13. 42% ~ 15. 45% 2 [H],
LTI TE 7. 23% ~ 10. 50% 22 [f]; R figi it AH
e EHAE TR, (AZESF8/N; HE A
Xt ARSI B S R A G il Ak
E AR (A AL LA SR TR R S5 AR,
UEIAARE R AR 15 5 RO AN 25 AR A A ) R
AUAEARIIEE ST, YRS A= 5 S B AS K

4 e

4.1 EYFEERERRIOXER

B BRI I, SR TR R A T
WU BB A R AR 2R IR R BRSO AR 2L
AR/, B R B G B, HED T BE R R 4 b
PR 2 A T ek AR, IE WA fE AR A e st
GUCIIERT ZAE A AL B AE WA R R B, Bl 5] Al
FeRTAERR I, AR M ) S A A vk
Bl FEAR, BHEARBAERR AN, FEARFARERA 8L
TN A S, SEERFAERZH] 2w, i
LB PR A B A B A W 2 IR O FE B N
BT — A A 0 A A A R ) AR A L = A A A
K, A, BATEKBPSIF R, =45 Rk
K A LR 500 24, PIAEAESN 200 £ A 4,
44 AR A A LR (R R R )
X FE I Bt A FEAE R AR IS B, BRI Y B
HOKFARIS N AR R BB 2 B AR
Az BARR AT RE AR B L AR AR B — A AR A R 2 LA
F 10 Z2E4MA KRR 557 HFE, RIFRs it
AN JE AT B A AR B AR B A A A 54T
A, ST XA, SR A R RS T
E EARE M, T BEAE K AN 2 4F 5 #h i
B, DA PR AR B AR AE 28 DR SOIRHE B AR /I

B LM B A E AR K 2 A, R

®1 TERRERELNEYZER

Table 1 Botanical characteristics of lavandin of different aged plants
P K (cm) T H(Fe) T (ecm) AEERIE R
Plant age Spike length Verticillaster number Flower branch length Flower numbers per cyme
—4FEA Annual 21.52 £1.07 a 13.40 £ 0.66 a 47.56 +1.86 A 16.56 + 0. 63 A
Wi4EA: Biennial 21.22 +0.96 a 14.80 +0.64 b 50.36 + 1.39 A 20.20 +1.43 B
=4E4 Three years 19.64 +0.68 a 13.92 £ 0.57 a 44.08 +1.42 B 15.16 £ 0.42 A

T FYBIRE AR/ NS FRRR2ERREF(P <0.05), ARIREFHERRZERMEE(P <0.01), T,
Notes: Values followed by different lower-case letters in the same column mean significantly different at the 0. 05 level (P < 0.05),
and different capital letters indicate significantly different at the 0. 01 level (P < 0.01). Same below.
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Fig. 1 Average essential oil yield in flowers
from lavandin of different aged plants
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Table 2 Chemical constituents (%) identified in the essential oils from lavandin of different aged plants

G5 PRERFREL (L RER/ A S A% £ Relative content (%)

No. RI Compounds —4E4E Annual Z4EE Biennial 3 4E/: Three years
1 921 o-JEMs a-Pinene 2.39 2.54 2.70
2 934 M Camphene 6.97 tr tr
3 962 B-7E M B-Pinene 5.14 5.69 5.84
4 981 AR Myrcene tr 0.58 0.52
5 1014 # Ml EE Eucalyptol 46. 16 43.23 48. 90
6 1024 S B 4 trans-Ocimene tr tr 0.60
7 1024 B #hlas Ocimene tr 0.55 tr
8 1054 AL IF R trans-Linalool oxide 0. 46 tr tr
9 1070 = 4R Ak S5 R cis-Linalool oxide 0. 59 tr tr
10 1087 F1EEE Linalool 15. 24 15. 45 13. 42
11 1117 PAFFFEEE Pinocarveol 0.55 0.47 0.52
12 1123 #& % Camphor 12.37 11. 61 11. 47
13 1125 iz 1 #i L A BE cis-Verbenol 0. 49 0. 44 tr
14 1143 Jefizi Borneol 0.58 0.57 0. 56
15 1146 FATEE Terpineol 1.16 1. 21 1,24
16 1156 4-FAEE 4 -Terpineol 0.70 0.68 0. 69
17 1170 o-FATMEE o-Terpineol 2.06 2. 45 2.35
18 1563 FriEEALY) Caryophyllene oxide 0.63 0.55 0.54
19 1636 L1 B2 E ALY Bisabolol oxide B 0.78 0.78 0.76
20 1665 o-£1 7% 245 o-Bisabolol 7.23 10. 50 7. 81

e "R E Y EE< 1. 0%,
Note: “tr” means trace (< 1.0%).
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