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Article Info ABSTRACT
Article type: Background and Objectives: Lavandula angustifolia L. is a perennial and
Full Length Research Paper  gromatic plant which belongs to Lamiaceae family. Drying in the
production of medicinal plants is a post-harvest process that provides
Article history: p_roducers with th_e ab_ility to stor.e thg product W_hen progﬂuction levels are
Received: 06.26.2023 high and processing is not possible in a short time. This _allows _ther_n_ to
Revised: 08.07.2023 store the material in warehouses throughout the year, ensuring availability,
Accepted: 09.03.2023 or to sell it at a more profitable time. Considering the fluctuating
environmental conditions during different harvesting periods, determining
the quality of the essential oil stands as a crucial factor in achieving peak

Keywords: essential oil production. The aim of the current study was to evaluate the

Drying, performance and quality of valuable medicinal plant essential oil of

E_ssert'f’l“ oil, L. angustifolia in different harvesting times of fresh and dried plants.
Inalool,

Plant material,

Materials and Methods: For these goals, aerial parts of L. angustifolia in
full flowering stage were collected from selected plants from a 3-year farm
located in Saadatshahr city of Fars province. A Factorial experiment as a
completely randomized blocks design with three replications and two
factors include three different harvesting times (Spring, Summer and
Autumn, 2020) and two types of plant materials (fresh and dry) was
performed in the farm. The essential oils of different L. angustifolia
samples were extracted by hydro-distillation using Clevenger apparatus
and with three replications. The yields were calculated based on dry weight
and the oils were analyzed by a combination of GC-FID and GC-MS
techniques, to check for chemical variability based on British
Pharmacopoeia. At the end of the experiment, data analysis was performed
using SAS software (version: 9.4). The means were compared by Duncan's
multi-range test at a statistical level of 1%.

Storage

Results: The results of the present study demonstrated that the interaction
effects of harvesting times and plant materials on the essential oil yield was
not significant. However, the results of variance analysis of the main
compounds identified in the L. angustifolia essential oil showed that the
characteristics of linalool, borneol and camphor compounds were
significant at the 1% probability level, and the characteristics of the type of
plant material on the linalool and linalool acetate compounds were
significant at the level of 1%. The probability of 5% was significant on the
borneol and camphor compounds at the 1% probability level. The
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interaction effect of harvest time and type of plant material had a
significant effect on the two compounds of linalool and 1,8-cineole at the
1% probability level. Mean comparison of the effect of plant materials
in harvest times the main compounds identified in essential oil of
L. angustifolia showed that the percentage of linalool composition in the
treatment of fresh plant matter and the third harvest time was the highest
with an average of 21.63% and the lowest amount in the treatment of dry
plant matter and the third harvest time was observed with an average of
7.53%. Also, the highest amount of 1,8-cineole compound was obtained in
the treatment of fresh plant material and in the first harvest with an average
of 13.90% and the lowest amount of this compound in the treatment of
fresh plant material and the second harvest with an average of 4.30%.

Conclusion: In total, the results of the current study demonstrated that the
highest quantitative yield and subsequently the highest levels of
oxygenated monoterpenes, as quality indicators for the essential oil from
L. angustifolia were obtained from dried plant material and during the
spring harvesting phase under the climatic conditions of Saadat-Shahr,
Fars province.

Cite this article: Mobasheri, Shima, Yavari, Alireza, Abdollahi, Farzin. 2024. Evaluation of essential
oil yield and constituents of fresh and dried Lavandula angustifolia L. in different harvesting
times. Journal of Plant Production Research, 30 (4), 153-170.
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Table 1. Some physico-chemical characteristics of the soil where the experiment was carried out.
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Table 2. Variance analysis of the effect of harvest time and plant material type on the essential oil content and
main compounds in Lavandula angustifolia.
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Table 3. Type and amount of essential oil components in Lavandula angustifolia affected by plant material type
and harvest time.

po Sl P33 Il b ils s
Third harvest Second harvest First harvest - fols s i,
Sis o3t S o3l S o3 i’ltf Compounds No.
Dry Fresh Dry Fresh Dry Fresh

0.8 +£0.06 1.7 +£0.58 0.7+0.23 1.2+0.24 - 1.1+0.17 939 a-pinene 1

1.2+0.02 24+£1.71 0.8+0.31 21+£0.17 0.6+0.11 1.4+£0.25 983 p-pinene 2

- 1.3+£0.72 1.0+0.33 1.5+0.05 0.7+0.23 1.7+0.26 988 myrcene 3

- 2.7+£1.62 0.7 +£0.09 6.3+1.83 - 5.3+£0.89 1014 o-3-carene 4

1.5+0.08 1.0+£0.26 14+0.23 1.3+0.21 1.1+0.06 1.1+0.15 1030 p-cymene 5

0.7+0.35 1.4+0.69 0.6 £0.42 2.4+0.80 0.8+0.23 2.6 +0.60 1035 limonene 6

10.3+0.381 48+249 9.7+151 43+1.85 74+£1.19 13.9+2.25 1038 1,8-cineol 7

- 3.9+1.28 - 7.1+£1.40 71+£245 4.4+0.93 1040 Z-B-ocimene 8

- 2.0+0.45 - 1.6+£0.17 05+0.17 2.4 +0.60 1049 E-B-ocimene 9
75+0.80 21.6+4.01 125+1.43 10.1+1.7 216+132 1931455 1102 linalool 10
6.3+0.32 3.2+0.78 6.9+0.32 3.0+0.97 39+0.15 2.3+0.64 1147 camphor 11
254+010 88+325 235+0.74 165+274 16.7+0.75 9.5%2.79 1166 borneol 12
20+020 22+012 22+0.29 19+058 21+013 19%021 1171 terpinen-4-ol 13
29+026 08+021 22%0.10 17+£046 21+015 13%0.12 1176 cryptone 14
1.2+0.03 21+064 17+0.05 11+£015 25+031 18+ 026 1201 a-terpineol 15
40+x047 115x578 43+154 10.1+4.77 121+0.78 123%0.78 1252 linalool acetate 16
25+010 35%236 23+020 21+048 46046 3.8+182 1285 lavandulyl acetate 17
0.9+0.01 1.6+0.81 1.0+£0.10 15+0.32 1.3+0.10 1.2+0.10 1364 geranyl acetate 18
2.7+£0.46 1.4+£0.40 191049 3.8+1.33 29+0.21 1.8+0.60 1424 E-caryophyllene 19
- 26+0.15 05+0.21 2.8+1.46 1.6+0.15 2.8+ 0.42 1428  trans-a-bergamotene 20

- 04+0.13 - 0.7+£0.18 - 1.1+£0.37 1488 germacrene D 21
07+038 09040 07+008 24+112 05+0.17 09+0.35 1517 y-cadinene 22
1.7+£0.10 1.1+£0.56 1.7+£0.17 1.4+0.93 1.5+0.06 0.6 £0.15 1520 geranyl isobutanoate 23
6.2+0.13 3.1+2.03 6.2+1.29 58+2.28 6.4+0.40 2.6+0.40 1577 caryophyllene oxide 24
0.9+0.16 3.9+216 1.7+051 6.7+3.75 1.0+0.18 2.7£0.95 1651 t-cadinol 25

"y



V€Y & D)Lo.a.:} X 092 cuhl; ..\.3,’94 ‘_gl.hu.«.&:s).! Q)m

-y J_}.\’ anlsl
Continue Table 3.

s> ol
Second harvest

p ;Mibﬂ
Third harvest

d_}l g;m.iléﬁ
First harvest

old plulid glacS 5 (tuey S

Sis o3l S o3l S 036
Dry Fresh Dry Fresh Dry Fresh
SO s - EWY
1344109 204+830 143+203 282+630 168+3.32 235+361 RII SRS
Monoterpene hydrocarbons
150551 clarp 5 g
5384252 56141946 5724586 47.6+504 683+504 63.7+09.80 LSl Sl i
Oxygenated monoterpenes
LSS La - Aa
51+094  64+164  48+095 111+£502 65+059  7.2+1.89 “‘“”’_“”s’“ S
Sesquiterpene hydrocarbons
150551 ey 5 5485
714029  70+419 794180 1254603 7.4+058 53+135 A0Sl A S5 5
Oxygenated sesquiterpenes
ol oLl glal S 5 BV
79.4 89.9 84.2 99.4 99.0 99.7 Ml St e
Total amount of identified compounds
bl a3l
04+013 024006  05+016 02+007 06+017 03+0.11

Essential oil efficiency

o Fed 53 3, OS5 51 galaas b Olesan Gy 5 dAMS) e 2 (605 50l (R (541550 el s oLl ) G

23 8 end DB-5 (g 3 4 S =T8OI dbo 5 5laslizal b i s opl 53 lasb asls G

*) Mode of identification: retention index (RI), mass spectrometery (MS), and co-injection (Col) with some available

authentic compounds

**) RI: retention indices determined in the present work relative to Cs—Cy4 n-alkanes on the DB-5 column

3OV/Y OAT 5 656 glakisad 3 ey 5 a3 sl
5 pse Jol slacials s lid 5l s s 0Y/A
St S5 3 da s s Sl Sladiges 53 p g
3 YNY IY/0) 2 55 5m Sain S soded l0 505
Ve 5 VENY OVA 5 o35 Slak sai 55 o ys Yo/t
bl 565 e e (S slad gud 53 Ao s
05,5 Ol 5l L 5 Slesly olantl st @
Vie 5 A0 0/F) Slsd5eaSt lacy 5 o s
33 e n VN 5 VA V/E 5050 Glad ead 53 Aoy
bl el S Gt e (K slads gl
S Slacp S sods 5 Lilesls jolantl s
o3l sladiss 5o Aoy VE S VYY) VYY) 8
e (i Gladiged 53 Aoy 0/) 5 EA VO
wndls 1y el sk JSE5 il Sl 508

(¥ Jsa)

A4
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LSS e S ol 0L tagy ol
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el ) s P S5 et
SUS 5 Ol i e L3 g 55088 5 J gtewA)
VA=YV Jld e 5 a3l sl s LI
JIS 5 (oys WW/A-V/E) Jgtn VA (Ao s
sl dls s s s (doys VYY) Slel
o3 Sl Cog 5o (Ao 3 VVO-YY/0) U555
(o3 MIA=V/0) JJU o sy s 55
sdos iy aS sl olis Jbb OB @l;i D
Gy 3 1) Gamdl B esa s saul oS il
LS 05t Glagy S Cudls,y il
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Table 4. Mean comparison of the influence of plant materials in harvest times on the essential oil compounds
of L. angustifolia (all traits are in percentage).

B
. . Treatment
1,8-cineol Linalool
Sl o LS el
Harvest time Plant material
|l
13.90° 19.33 ol il
First harvest
4.30° 11.00° po2 il 3t
Second harvest Fresh
cl
4.83° 21.63% fom =
Third harvest
|l
4.90° 21.26° ol il
First harvest
9.70° 12.46 po2 il S
Second harvest Dry
10.33° 7.53 P Sl

Third harvest

Ll e STl glawls s o}.aﬂ Sy a Ao JL«b—\cla.ﬂ)a s pae B pophe 4 Qg 2 o i, é ;_é}fﬁ
* Means with different letters in each column are significantly different at 1% probability level in Duncan's multiple range test
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Table 5. Mean comparison of the influence of harvest times on the essential oil compounds of L. angustifolia
(all traits are in percentage).

Sl S

Camphor Borneol ]
Harvest time
3.10° 13.1° S
First harvest
4.93° 19.98° 02 il
Second harvest
ol
4.75% 18.55° foe =

Third harvest

AL o oSSl (glawls s Q}Aﬂ eI Ju;;-lcla.ﬂ):)\:f.u_é)t;'-\ poghs & Oy A 5 wlin h_éjf*
* Means with different letters in each column are significantly different at 1% probability level in Duncan's multiple range test
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Table 6. Mean comparison of the influence of plant materials on the essential oil compounds of L. angustifolia
(all traits are in percentage).

L\§ I LA 5
Camphor Linalool acetate Borneol S e
Plant material
030
2.81° 11.41% 12.58" ?
Fresh
Sis
5.69° 6.81° 21.80°
Dry

Ll e STl glals s Q}.aﬂ Sy a Ao JL«b—\cla.ﬂ)a b3 gme B pogds 4 Oyt 2 53 alis o ;_é}fﬁ
* Means with different letters in each column are significantly different at 1% probability level in Duncan's multiple range test
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