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Culture in vitro of Lavender angustifolia and Volatile Components Analysis
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Abstract: To establish the rapid propagation system of Lavandula angustifolia, the optimal culture condition for
seed germination, callus induction, cluster bud differentiation and rooting were studied by using seeds, stems, and
leaves as explants. The volatile oil of L. angustifolia were extracted by steam distillation, and components of
volatile oil were analyzed by gas chromatography-mass spectrometry. The results showed that the optimal time for
soaking seeds was 6 h, and the shortest germination time was 6 days after the seed coat cut open. The optimum
medium for seed germination was MS+6-BA 2 mg/L. The optimum medium for callus induction from stem was
MS+6-BA 2 mg/L+2,4-D 1 mg/L. The optimum medium for cluster bud differentiation was MS+6-BA 1 mg/L +
NAA 0.5 mg/L. The optimum medium for rooting was 1/2MS+NAA 1 mg/L+6-BA 0.5 mg/L. The essential
volatile oils of L. angustifolia cultured in pot and in vitro were different, those in vitro culture contains phytol,
caryophyllene, caryophyllene oxide and so on.
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1.1 #Kt
PR L B T R AR Ml K 2 e MR A Y 3 7
F& (1) B # A< B (Lavandula angustifolia) »

1.2 ik

PFER FH TG W KK AR B M - iR
B0, 3. 6. 9h; fEMIG TAEG LA 70%0) A
M 30s, AL AKMEE 1K, HH 0.1%MTHRIE
T 5 AR SR T 8 min, B FC B KR YE 3 %,
TETC A AU, 43 3T 6-BA (0, 0.5, 1,
2 mg/L)+2,4-D (0.5, 1, 2 mg/L) {1 Fh - & 2 A1 MS &
A LE SR FRE b, R 10 ki, A3 5.
MBI AT A, IR B AT R R
IRk,

BHALZNES DAYH B 5 B A B AR
2. MoRAMER, HZEUIEL MY, iR T
BN R EE L B 6-BA Al 2,4-D 1) MS @5 4141
WA b WEIHOREGALIE TR, ik
& BB LE SRR

LS K IMEEN S T
AEREHRYIE, HERIARRER LT 6-BA
(0.5, 1, 2 mg/L)+NAA (0.5, 1, 2 mg/L)$5 573 b, %
SEGHL TN, WEFH LR, GuilibiEE.

AMEERE K 2~3om BFIMNZEDIEIEA 1/2MS
B3k, RSB EL A NAA (0.5, 1, 2 mg/L) Al
6-BA (0, 0.5 mg/L), FHSFMNIEERER, ML

1 ANFERR I [R5 AT 2 AR

Table 1 Effects of different immersion time on seed germination

TR,
PLEREFRIR N (2542)°C, LLHYEAT A6,
ELIEI 12 hid,

1.3 FR MR RIS B IS4

¥R MRS SR EX 43 I E 30 g A FFAE 1 &
ARG TR P AR 2R DR, TRONZRIRIE,
7K 500 mL, 32230 min J&, FHEbNE, K#ES
&M eh, RS,

BERERS T #d GC-MS itk
AR, X EEEE ST 0. GC-MS %14 i

HERE DR 250°C ; B2 1EE 150°C s 551U 230°C;
JFREAARETEE m/z: 45~500, f/METAELH: 1.5%.
THEFER : 80°C1#4% 5 min; LL10 °C/min F} % 270°C
{4 10 min; 43 M7 [ 3E 34 min. JE B T E R IMEE
a AR 100 i JEERE, EAEE: 1ul.

2 R

2.1 PR

MR LRI, BRI (R e, Fhr i H 2E
B (A A4 IRIETE Y 6 19 h,  HiZERF[A]35h
6d, PIHRTLAHIKT 6 h JyiodiiEma . £ AT
P H 2R MAIROK,  RUPFRIFT H 22 ARIK.

P72 6 h UIJFJG, HME S AR L
(1) 2,4-D F1 6-BA 55345 b, ST K. WK 2
AL, 2,4-D HSEMTHEGRENS, REZH
Ziatt. 6-BA 15 SR H SRR, BEA IR
s, HEFENE, aiibE, Fik, FSEK
FR - H R SRy MS+6-BA 2 mg/L.

22 RIGALNER

a3 K SR i S A R D, 2R B
PR E AN FIR BEBC EL 1Y 6-BA Al 2,4-D K973k b
M 3 HIL, Bl 2,4-D IRFEMINE N, @A

e BERE 2Bt B BT R R E
No. Soak time (h) Cut or not Inoculation number Germination days Germination rate /% Growth speed
1 0 2 Yes 50 15 75.00 212 Slow
2 3 & Yes 50 1 80.00 1% Slower
3 6 & Yes 50 6 86.00 PR Fast
4 6 7 No 50 24 2.00 1R1% Very slow
5 9 & Yes 50 6 84.00 R Fast
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LiF PR MEL LI, KF 1 mg/lL J5H P T, b
% 6-BAWRIERIIEIN, @HHSBORMEE . Hi
i 6-BA WK S il @ i H A5 . AZEN
HMER I A H AT 3R Ak 95%; A

2 AR AL G B ES @ 4L 3% S s

Table 2 Effects of growth regulation combination on callus induction

FHIEREAL, N 35%. Kk, ZEMEIEEHGHLS
SR FRE N MS+6-BA 2 mg/L+2,4-D 1 mg/L, Y
BOGE IR SR MS+6-BA 2 mg/L+2,4-D
0.5 mg/L.

s 24-D 6-BA In?ciTa?izon Gea;)?:ljiijﬁtzion Gear)r?iiﬁon B AIUSAL

No. (mg/L) (mg/L) number number rate /% Callus status
1 2.0 0 50 30 60.00 ¥, ARE, £ Callus more with root hair, no bud
2 2.0 05 50 32 64.00 %, ARG, JLHZE Callus more with root hair, no bud
3 1.0 0 50 33 66.00 %, fARE, THZH Callus more with root hair, no bud
4 1.0 0.5 50 35 70.00 HafaAHZE Callus and bud
5 1.0 1.0 50 37 74.00 HRfFHZE Callus and bud
6 0.5 1.0 50 38 76.00 B 2% Callus and more bud
7 0.5 2.0 50 40 80.00 AR % Callus and more bud
8 0 1.0 50 42 84.00 AR % Callus and more bud
9 0 2.0 50 42 84.00 HafifH 2% Callus and more bud

3 AL LA b X A 44U S R

Table 3 Effects of different plant growth substances combination on callus induction

THALETFE 1%
Callus induction rate

EAFHL A KA Status of callus

i 2,4-D 6-BA

No.  (mg/L) (mg/L) % e 2 Stem - Leaf
Stem Leaf Hi s Color JFiH Texture Hits Color 5 Texture
1 05 05 70 40 Bt Light yellow  #ikA Loose 15 White Bk Loose
2 05 1.0 70 45 W3t Lightyellow  HikA Loose 1 {5, White BifA Loose
3 05 15 70 50 RF Light yellow  £¢5% Dense 15 White % Densest
4 05 2.0 75 65 I Light yellow 32 Densest ¥R Ek (0 Light green % Densest
5 1.0 0.5 75 50 W4k Light green 5CHRAA Litter loose W4k Light green A Litter loose
6 1.0 1.0 80 50 &5, Light green 58 Dense W4k Light green A Litter loose
7 1.0 15 85 55 &5, Light green %% Densest W45 Light green 5 50% Dense
8 1.0 2.0 95 55 R4k Light green % Densest %% Green % Densest
9 15 0.5 90 50 WEx(D Light green ik Loose 4E(0, Green #ikA Loose
10 15 1.0 85 55 Zk{% Green % Dense %%, Green Hiks Loose
1 15 1.5 85 50 £%{4, Green 2% Densest R 4kt5 Light green 43U Dense
12 15 2.0 85 50 £E(0, Green % Densest IRk Light green % Densest
13 2.0 0.5 80 40 £E 5 Green Rk Litter loose {4 White Bk Loose
14 2.0 1.0 75 40 %%t Green BB Dense F {5, White 53U Dense
15 2.0 15 70 35 4k Light green B Dense [ {5 White % Densest
16 2.0 2.0 60 35 40, Green % Densest & White % Densest

BB A B A SIEL, RS AR
FERC LI 6-BA Al NAA $5:37 0 b, i R4 4™
AN, W 4TI, 6-BA WREAKE, MEERSH,
b 6-BA WKEIE K, MZEHE ML, WL 6-BA
e R NS i e R N R IR A S N
6-BA K EE ] 2 mg/L, NAA ¥ EE#E 1.0 mg/L i M
ZEFF UL K5 A ZE424E 6-BA IKIE N 1 mg/L, NAA
WA 0.5 mg/L ks Fe3E 1, 30d Ja5, MZEEME R
A 521.05%. MEFAEKELE, s, B, B,

5 B I AR B A A7 0 A 7 AR I B i Y R
N MS+6-BA 1 mg/L+NAA 0.5 mg/L.

2.3 AEEFRFAN TR AR K

W@ S BN (2~3 om =) EUH,
A 1/2MS 557338, LA R NAAL 6-BA it L,
FHIRAFEAER, WEFFER NEKS AT,
FAh30d J5, MADEREK TR, NEAEKFET
PR AR AR AE KA L Z R B K. NAA
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W PEAR AR 5 T AN ZE AR S BRI T
1 mg/L J& , AR AT 25 AR 2 50 Jie i opt e 4 i
AEHEEKRE R ARG RN 1/2MS+

NAA 1 mg/L+6-BA 0.5 mg/L+3%7% %, A &
FERME RS, EWRYSBARSEN, THEF
A K AR T

R 4 AR R4 AT H 355 0 A2 RS

Table 4 Effects of different plant growth substances combination on callus differentiation

It

Differentiation of cluster bud status

s 6-BA NAA P NS
No. (mg/L) (mg/L)  Inoculation number Cluster bud number

W 1%
Propagation rate

1 05 1.0 20 55 275.00 i Sparse

2 05 2.0 16 50 312.50 %4 Dense

3 1.0 05 19 99 521.05 H:s2 Strong

4 1.0 1.0 22 90 409.09 52 Strong

5 1.0 2.0 18 64 355.56 B4 Dense

6 2.0 05 17 69 405.88 % Dense

7 2.0 1.0 21 85 404.76 4k, f1#h Densest, twisty
8 2.0 2.0 15 58 386.67 @4, HIH Densest, twisty

# 5 AFEKIR IG5 AR AR R

Table 5 Effects of different plant growth substances combination on root origination

s NAA 6-BA eFh L AR AR T AR
No. (mg/L) (mg/L) Inoculation number Rooting number Rooting /% Mean Root status
1 05 0 11 3 27.27 2 0%, Bk Short and thin, sparse
2 0.5 0.5 9 4 44.44 3 50, % Shorter, sparse
3 1.0 0 12 7 58.33 4 4, Figi Slender, sparse
4 1.0 05 13 10 76.92 7 %], 1E% Uniform, normal
7 2.0 0 10 6 60.00 3 #%E, L Tubbiness, twisty
8 2.0 05 1 7 63.64 3 #H45, il Tubbiness, twisty

2.4 ERMERS 5T

W75 AR 1 a Az IR i N B A R % IR I A
BRI A P K 2R IR AR AR L, IF b S, it
17 GC-MS 43 #1, EH wiley7n.1 kRl ik & ke 22,
ARG ARIE T RS R WK 6T
L5 225 R - A R I R R ) R A AU Y

# 6 G SRR il 1 B AL 22 gy

Table 6 Main chemical components of volatile oil in potted Lavandula angustifolia

H: HM(4.75%) FXIAE KT (3.50%)
417 (1.78%) M7 5 % (0.56%) . Wi, 1AFRUKH,
BABEMZRMNE, E6%, SHFEEM, A
T AL, Bt AR BTGB P 2 R R )
RO SR (4.87%) AL A 1T 1% (3.44%) . 2,4-
TORUT B (3.18%) T A IR (1.46%) FIAR K

s B P =)
ﬁ: {%R:t‘eﬁrﬁt:?n Eir::g) fe 3 Compound ﬁ?::grrlmfcular Conatei/%
1 7.277 Jii-o1,0-5- = P ik -5- 2475 5 DU S AR R -2- FHY C1oH1502 0.55

cis-a,a,5-Trimethyl-5-vinyltetrahydrofuran-2-methanol
2 9.300 Je ki (% B) Borneol C1oH180 4.75
3 9.551 3-RUT 2F W 3-Tert-Butylphenol C1H10 0.49
4 9.640 2-(4-F HeZEHE) N -2-BE  2-(4-Methylphenyl)propan-2-ol C10H140 0.39
5 13.743 7 5 A g Coumarin CoHgO2 0.56
6 14.753 a-FAAN a-Cadinene CasHas 0.31
7 16.299 FXARE /K74 Epi-bicyclosesquiphell-andrene CisHas 3.50
8 16.650 -+ JLE# Nonadecanol Ci9H400 0.12
9 19.171 FERETZ FFEE Methyl hexadecanoate C17H340, 0.44
10 20.985 M4 Phytol Ca0H400 1.78
1 21.494 2-2 3 O I -4-FE SRR 2-Propenoic acid,3-(4-methoxyphenyl)-, C1gH2603 0.47

2-ethylhexyl ester, (2E)-
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Table 7 Main chemical components of volatile oil from Lavandula angustifolia in vitro
T PR EAIS ] (min) a=gy VSN TR
No. Retention time Compound Molecular formula Content /%
1 9.303 Je % (PR %) Borneol Ci1oH150 0.95
2 13534 -1 F i) a-Caryophyllene CisHaa 1.46
3 14.603 2,4-—FUT 3K Phenol,2,4-di-tert-butyl- C14H2,0 3.18
4 14763 A %5 No identify CasHas 3.21
5 15.668 SAALFIT Caryophyllene Oxide CisH240 3.44
6 15.926 MIAN (+)-Cedrol CasHa60 0.43
7 16.473 A-FERETHEE (1R 4S,4aR,8aR)-1,6-dimethyl-4-propan-2-yl-3,4,4a,7,8,8a- CisHz60 0.43
hexahydro-2H- naphthalen-1-ol
8 18.649 K R 55 T Diisobutylphthalate C16H2204 1.30
9 19.589 ARZK —H PR — Tl Di-n-butyl phthalate C16H2204 0.92
10 20.084 1-+Ju#% 1-Nonadecene CioHsg 0.34
11 20.999 24 Phytol C20H400 4.87
12 21.494 X F AL VFERR B Octyl 4-methoxycinnamate CigH2605 0.93
13 22.834 it A PIEER 225 Octyl 4-methoxycinnamate CisH2603 0.53

FHEZ — 5t THE(1.30%). Maxlie @ & itz KA
#ErE R E MR, ST, BAT BUR AT
RIERWY 2,4- 00T 25K, 6 il
168, AN A RS AL 460 S504; T
AR, W AR i A e AR R 5 T R,
T E R g 57 s,

3 ZHRAIT IR

3.1 ANAFFRFAEN TR KM

AW TCEE B, A [FIR I [A] P A B
F¥- B JC B H 2R I TR R 6 2, (BRI ety —
ANBOYIE R SR BRI SR, AR R A
Wt IR N B (A I A A 12X 2 B &5 1) i
AR ER 7 R ZF i gl R — e, AW s Rick
W, IRART IR S VIR 2E R, KU
TER B (A1~ 2R ZE U)o B2 BOAIG, I AT RE AN
T SERA O, SR RO R B A R A LA
i, RPN, [ERE, 2,4-D XA SR T PR
AL EA R, REZHESHHL, 1 6-BAK
AT A RO

3.2 ARFFFENEHHRES . SO ERRH
FRERW], P AR 2R R 515 5
O, o Fr s o S AL g A
K AN R A A 1 7000 B A A 2R 75 35
RRE, HEMERPFTTE EIFA R WL, Xt
AN FIRIRE L 3 A 18 RO o
GEREH], 2 6-BAIKEETHEIS, MEF bk

HIREML, (2 6-BAKIEIAE] 2 mg/L I, BEHS
e Zasgn, mHAERESAIER, KAEH. X
5 S LS A T 45 R — 5, BRI R
IR, AN AR 1 R A B v i O, A
RN SARTREERNAERKEE. 7o, B
0.3% 1) P ok 2> A 5 FR FL B, AR K AT LT
FENN AR ZEARIE A IR IBA S A B 40 AL B
FIMRHEVE RO, 336 B Z2 P ) 3 70 [F A A 20t
HOREL ) AR (R E . R, 7E MS+6-BA
1 mg/L+NAA 0.5 mg/L+3%3F P 3% ()85 57 5 fic 7 -
BATIE SR, AR TR SR B B AR 97

EFHFA RS, MERE S, &
MR, TR R 75 5 s In b = 16-BAFI0.3%
TR, B SN H A IR A AR

3.3 IR EREFER M KI5

T R T AR R 2 A 4 R AT R D91.02%
(V/m), T AR IR R Bk R R T TR 4 R
T, IXRTRE S B A TR AN PR RO UM IR b
T, AR AR BB, BeER, T
BEo IAIAR R R MERRA L o« 5N, SHsEA
AR A i o3 (P23 I3EAT B, ARl (B i
AR AR A I L I AR A R T R IR S By, X AT
BEAE K UM R AR ITAE R ZE A R4, AT AE;
R EmEERRW TR B AR R
FEKTEAL, & HIRMHRIZIR T HsEm X, B
FOClE ., SRR SRR AE, XtBaR
Wi A HAE R o R AR E PR S 4k, SRR
DT7 A R 2 s i j o3 7 2 22 e 13.826-21,
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