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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standard

s bodies (ISO

member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical

Commissio[1 (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives,Part
The main task of technical committees is to prepare International Standards. Draft International Stang
by the technical committees are circulated to the member bodies for voting. Publication as an

Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention i drawn to the possibility that some of the elements of this International Standard may be
patent righ{s. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 3515 Was prepared by Technical Committee ISO/TC 54, Essential oils.
This third edition cancels and replaces the second edition (ISO 3515:1987), which has been technical

Annexes A| B and C of this International Standard are for information only.

B.
ards adopted

International

the subject of

y revised.
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INTERNATIONAL STANDARD

ISO 3515:2002(E)

Oil of |

avender (Lavandula angustifolia Mill.)

1 Scope

This Interrfational Standard specifies certain characteristics of the oils of spontaneous lavendgr (population
lavender, Arance) and of clonal lavender (Lavandula angustifolia Mill.), from various origins, withra-vigw to facilitate
assessmert of their quality.

2 Normative references

The followipg normative documents contain provisions which, through referencé.in' this text, constitutg provisions of
this International Standard. For dated references, subsequent amendments’ to, or revisions of, |any of these
publicationg do not apply. However, parties to agreements based on this/International Standard are gncouraged to
investigate|the possibility of applying the most recent editions of the<pormative documents indicatéd below. For
undated references, the latest edition of the normative document referred to applies. Members of [ISO and IEC
maintain registers of currently valid International Standards.

ISO/TR 210, Essential oils — General rules for packaging, conditioning and storage

ISO/TR 211, Essential oils — General rules for labelling.and marking of containers

ISO 212, HEssential oils — Sampling

ISO 279, Essential oils — Determination of relative density at 20 °C — Reference method

ISO 280, Essential oils — Determination.of refractive index

ISO 592, Elssential oils — Determination of optical rotation

ISO 709, Essential oils — Determination of ester value

ISO 875, HEssential oils.—< Evaluation of miscibility in ethanol

ISO 1242, Essentialoils — Determination of acid value

ISO 1102411;~Essential oils — General guidance on chromatographic profiles — Part 1: Preparation of
chromatographicprofites-forpresentation-in-standards

ISO 11024-2, Essential oils — General guidance on chromatographic profiles — Part 2: Utilization of

chromatographic profiles of samples of essential oils

3 Term

For the pur

©1S0 2002 -

s and definitions

poses of this International Standard, the following terms and definitions apply.
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3.1

oil of lavender

oil obtained by steam distillation of the recently cut flowering tops of Lavandula angustifolia Mill., spontaneous or
cultivated, of the Lamiaceae family

NOTE For information on the CAS number, see ISO/TR 21092.

3.2

spontaneous lavender

population lavender

lavender obtained exclusively from seeds and growing spontaneously or cultivated principally in the south of
France

3.3
clonal lavender
cultivated lavender obtained from one individual (plant) by propagation by cuttings

4 Requirgments

4.1 Appearance

Clear mobile liquid.

4.2 Colou
Pale yellow.
4.3 Odour

Characteristiq, fresh floral, recalling the odour of theflowering tops of the plant.

4.4 Relatiye density at 20 °C, 43§

Spontaneous lavender Clonal lavenders (principal origins)
Francge France “Maillette” Bulgaria Russian Australia Othqr origins
Federation
min. max. niin. max. min. max. min. max. min. max. min. max.
% % Y% % % % % % % % % %
0,880 0 0,890,0 0,880 0 0,8900 | 0,8790 | 0,8880 | 0,8800 | 0,8900 | 0,8800 | 0,8900 | 0,8780 [ 0,8920

4.5 Refractive index at 20 °C

Spontaneous lavender Clonal lavenders (principal origins)
France France “Maillette” Bulgaria Russian Australia Other origins
Federation
min. max. min. max. min. max. min. max. min. max. min. max.
1,458 0 1,464 0 1,455 0 1,460 0 1,4590 | 1,4630 | 1,4600 | 1,4660 | 1,4570 | 1,4640 | 1,4600 1,466 0

2 © 1SO 2002 — Al rights reserved
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4.6 Optical rotation at 20 °C

Spontaneous lavender Clonal lavenders (principal origins)
France France “Maillette” Bulgaria Russian Australia Other origins
Federation
Between — 11,5° Between — 12,5° Between — 10° Between — 10,5° Between — 11,5° Between — 12°
and — 7° and — 9,5° and - 6,8° and - 7,5° and — 7° and — 6°
4.7 Miscibility i 9 ° ion)at20°C

To obtain g clear solution with 1 volume of essential oil, it shall not be necessary to use more than

Spontaneops lavender Clonal lavenders (principal origins)

Frapce France “Maillette” Bulgaria Russian Federation Australia Qther origins

3 volumes of ethanol | 2 volumes of ethanol | 2 volumes of ethanol | 2 vélumes of ethanol | 2 volumes of ethanol
at 70 % (volume at 75 % (volume at 75 % (volume at’75 % (volume at[75 % (volume
fraction)? fraction) fraction) fraction) fraction)

2 volumes ¢f ethanol at
75 % (volufne fraction)

a

Sometinpes opalescence is observed on dilution.

4.8 Acid value

Maximum yalues:

SpontaneouF lavender Clonal lavenders (principal origins)

Frahce France “Maillette” Bulgaria Russian Federation Australia Qther origins
1|0 1,0 1,0 1,2 1,0 1,2
4.9 Estdr values

Spontaneous lavender Clonal lavenders (principal origins)

Frgnce France “Maillette” Bulgaria Russian Australia Other origins
Federation
min. max min. | max. min. | max. min. | max. min. | max. mif. | max.
102,5 165 130 | 160 110 | 150 90 | 150 102,5 165 9 | 160
which corresponds to the following ester contents, expressed as linalyl acetate

35,8 % 58 % | 45,5 % | 56 % | 385% | 525% | 315% | 525% | 358 % 58 % | 31,5 % 56 %

4.10 Chromatographic profile

Analysis of the essential oil shall be carried out by gas chromatography. In the chromatogram obtained, the
representative and characteristic components shown in Table 1 shall be identified. The proportions of these

components, indicated by the integrator, shall be as shown in Table 1. This constitutes the chromatographic profile of
the essential oil.

© 1SO 2002 - All rights reserved 3
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4.11 Flashpoint

Information on the flashpoint is given in annex C.

Table 1 — Chromatographic profile

Splzczanr:’ee(:us Clonal lavenders (principal origins)
Component France “J;ﬁrei:e” Bulgaria FeR::;\i:‘ign Australia Other origins
min. max. min. max. min. max. min. max. min. max. min. max.
% % % % % % % % % % 9 %
Limonene — 0,5 — 0,3 — 0,6 — 1 — 0.5 — 1
1,8-Cineole @ — 1 — 0,5 — 2 — 2,5 — 1 —+ 3
B-Phellandreng @ Traces| 0,5 — 0,2 — 0,6 — 1 — 0,5 —+ 1
cis-p-Ocimene 4 10 — 2,5 3 9 3 8 3 9 1 10
trans-B-Ocimepe 1,5 6 — 2 2 5 2 5 0,5 1 0p 6
3-Octanone Traces 2 1 2,5 0,2 1,6 — 0,6 2 5 — 3
Camphor Traces| 0,5 — 1,2 — 0,6 — 0,6 — 0,5 -1 1,5
Linalol 25 38 30 45 22 34 20 35 25 38 20 43
Linalyl acetate] 25 45 33 46 30 42 29 44 25 45 25 47
Lavandulol 0,3 — — 0,5 0,3 —- 0,1 — 0,3 — —+ 3
Terpinen-4-ol 2 6 — 1,5 2 5 1,2 5 1,5 6 —+ 8
Lavandulyl acg¢tate 2 — — 1,3 2 5 1 3,5 1 — —+ 8
a-Terpineol — 1 0,5 1,5 0,8 2 0,5 2 — 1,0 -1 2
NOTE The chfomatographic profile is normative, contrary, tojtypical chromatograms given for information in annexes A and B.
@ 1,8-Cineole @nd B-phellandrene are often coeluted.

5 Samplipng
See I1SO 212.

Minimum volume of test.sample: 25 ml

NOTE This volume*allows each of the tests specified in this International Standard to be carried out at least onge.

6 Test methods

6.1 Relative density at 20 °C, d 2

See ISO 279.

6.2 Refractive index at 20 °C

See ISO 280.

4 © 1SO 2002 — Al rights reserved
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6.3 Optical rotation at 20 °C

See ISO 592.

6.4 Miscibility in ethanol at 70 % or 75 % (volume fraction) at 20 °C

See ISO 875.

6.5 Acid value

See ISO 1242.

6.6 Estar value

See ISO 7(09.

Test portion: 2 g
Saponificatjon time: 30 min.

Molecular mass of linalyl acetate: 196,29

6.7 Chromatographic profile

See ISO 11024-1 and ISO 11024-2.

7 Packjng, labelling, marking and storage

See ISO/TRR 210 and ISO/TC 211.

© 1SO 2002 - All rights reserved 5
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Annex A
(informative)

Typical chromatograms of the analysis by gas chromatography of the

essential oil of spontaneous (population) lavender (Lavandula angustifolia
Mill.), France

See Figures A.1 and A.2.
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https://standardsiso.com/api/?name=028e7f12e40cd4302ebe08c981f50db2

:2002(E)

ISO 3515

ulw/|w G20 ;
|

adA} uone
0, 002 ‘8
0. 00¢C

uiw/Q, G} jo sjelele 9,
Buiwwelboid ainjesadwd

wr
(®10L AO) suexojisiAyiawipA|

|eulajul ‘w Qg Yibus| ‘Al

S

1R LMoL SRB 11 DA
¥ 1F] H ~J

‘9 Zpe108(ul swnjon
wnif@y_:seb Jaluen
ZIUOI sWie)y10)0818(]
injeledwa)4oposiaq
ainjesadwsa) Jogps(u)

D/ 0} Q, G9 WOl
) :einjesadws) UsAQ

GZ'0 :ssawoIy} Wil
bd :aseyd Asieuonels
w /g'0 Je1ewelp

[ideo eoyjis :uwnjo)

o1}Ipuod Buneirado

|74

aug|Aydolien-g
a)ejaoe [Ainpueae]
ajejaoe [Aleur
ajelAing |AxeH
|joauidia] -0
|0-p-uauidia |
[o|npuEAB]
|[osulog

Joydwen
ajesAingosi |AxaH
ajejaoe |A-g-us-1-190

/1

8l

142

| gl
0c_ 6l ol

74
0¢
6l
8l
Ll
9l
Gl
14
€l
¢l
b

¢l
€l

LLOL

aualpue|jay

[ofeurq oL

auawInO-g-suesj
auawinQ-g-sro

-g + auauowl| + 8j0dUID-8‘|
ajejaoe |AxaH

QUBIAN

auauid-¢

auUoUBO-€

ausydwe)

auauid-»

T ANO T WO O N0

uoneayULp! yead

68 €

T

Figure A.1 — Typical chromatogram taken on an apolar column
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Figure A.2 — Typical chromatogram taken on a polar column
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(informative)

Typical chromatograms of the analysis by gas chromatography of the
essential oil of clonal lavenders (Lavandula angustifolia Mill.)
from different origins

B.1 Clonal lavender, France “Maillette”

s

4

Peak ideptification

8
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14 19
(

17+18

20

15
16

Ll

21

mdﬂlw%

Operating conditions

+ B-phellandrene
8 cis-B-Ocimene
9 trans-B-Ocimene
10 Linalol

18 Hexyl butyrate

19 Linalyl acetate

20 Lavandulyl acetate
21 B-Caryophyllene

1 o-Pingne 11 Oct-1-en-3-yl acetate Column: silica capillary; length 50 m; internal
2 Camghene 12 Hexyl isobutyrate diameter 0,2 mm

3 B-Pingne 13 Camphor Stationary phase: polydimethylsiloxane

4 3-Octhnohe 14 Borneol _ (OV_101®)

5 Myrcgné 15 Lavandulol Film thickness: 0,25 pm -

6 Hexyl acetate 16 Terpinen-4-ol Oven tempoerature: teimperature progzamm_lng
7 1,8-Cineole + limonene 17 a-Terpineol from 65 °C to 230 °C at a rate of 1 °C/min

Injector temperature: 250 °C
Detector temperature: 250 °C
Detector: flame ionization type
Carrier gas: hydrogen

Volume injected: 0,2 pl

Carrier gas flow rate: 0,75 ml/min

Figure B.1 — Typical chromatogram of clonal lavender, France “Maillette”, taken on an apolar column
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17 ’]8
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PR € 23
13 16
2 14
15 20+21
113 56
{ 12 22

' L t ‘” l“. _— n .l
Peak identification Operating conditions
1 a-Pineng + a-thujene 13 Oct-1-en-3-yl acetate Column: silica capillary; length 50 m); internal
2 Camphehe 14 Hexyl butyrate diameter 0,2 mm
3 B-Pineng 15 1-Octen-3-ol Stationary phase: poly(ethylene gly¢ol) (TPA
4 Myrcene 16 Camphor treated) (|NNOWAX®)
5 Limonene 17 Linalel Film thickness: 0,25 um

) 18 ltinalvl acetate Oven temperature: temperature programming
(75 [138PI§IIa 1(Ijrene 19 B-Ca)r/ ophvllene from 65 °C to 250 °C at a rate of 2 °C/min
g inep'e Y p' y Injector temperature: 250 °C

8 cis-p-Ocjmene 20+21 Terpinen-4-ol Detector t t - 950 °C
9 trans-p-Ocimene + lavandulyl acetate etector temperature:

10 3-Octanpne
11 Hexyl agetate + terpinolene
12 Hexyl isgbutyrate

22 Lavandulol
23 o-Terpineol
24 Borneol

Detector: flame ionization type
Carrier gas: hydrogen

Volume injected: 0,2 pl

Carrier gas flow rate: 0,75 ml/min

Figure B.2 — Typical chromatogram of clonal lavender, France “Maillette”, taken on a polar column
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+ b-phellandrene
8 cis-p-cimene
9 trans{3-Ocimene
10 Linalql

18 Hexyl butyrate

19 Linalyl acetate

20 Lavandulyl acetate
21 B-Caryophyllene

Injection temperature: 250 °C
Detection temperature: 250 °C
Detector: flame ionization type
Carrier gas: hydrogen

Volume injected: 0,2 ul

Carrier gas flow rate: 0,75 ml/min

ISO 3515:2002(E)
B.2 Clonal lavender, Bulgaria
789 10 141617+181_9 20 21
1"
13
(4
12
—————— A
Peak identification Operating conditions
1 o-Pingne 11 Oct-1-en-3-yl acetate Column: capillary, silica, length 50 m, internal
2 Camghene 12 Hexylsobutyrate diameter 0,2 mm
3 B-Pingne 13 Camphor Stationary phase: polydimethylsiloxane
4 3-Octhnone 14\Borneol . (OV.101®)
5 Myrcgne 15 Lavandulol Film thickness: 0,25 ym
; A Oven temperature : temperature grogramming
6 Hexyllacetate 16 Terpinen-4-ol © > famm
7 1,8-Cipeole + limonene 17 o-Terpineol from 65 °C t0 230 °C at a rate ¢f 1 *C/min

Figure B.3 — Typical chromatogram of clonal lavender, Bulgaria, taken on an apolar column
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Peak identification

0N O~ OODN =

9

a-Pineng + a-thujene
Camphehe

B-Pineneg
Myrcene
Limonene
B-Phellapdrene
1,8-Cineple
cis-p-Ocjmene
trans-f3-

Dcimene

10 3-Octanpne
11 Hexyl agetate + terpinolene

12 Hexyl is

butyrate

13 Oct-1-en-3-yl acetate

14 Hexyl butyrate

15 1-Octen-3-0l

16 Camphor

17 Linalel

18 Linalyl acetate

19\B-Caryophyllene

20 + 21 Terpinen-4-ol
+ lavandulyl acetate

22 Lavandulol

23 o-Terpineol

24 Borneol

Operating conditions

Column: silica capillary; length 50 m;|internal
diameter 0,2 mm

Stationary phase: poly(ethylene glyc
treated) (INNOWAX®)

Film thickness: 0,25 um

Oven temperature: temperature programming
from 65 °C to 250 °C at a rate of 4 °C/min

Injector temperature: 250 °C
Detector temperature: 250 °C
Detector: flame ionization type
Carrier gas: hydrogen

Volume injected: 0,2 pl

Carrier gas flow rate: 0,75 ml/min

1) (TPA

Figure B.4 — Typical chromatogram of clonal lavender, Bulgaria, taken on a polar column
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B.3 Clonal lavender, Australia
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Figure B.5 — Typical chromatogram of clonal lavender, Australia, taken on an apolar column

13

© 1SO 2002 — All rights reserved


https://standardsiso.com/api/?name=028e7f12e40cd4302ebe08c981f50db2

