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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
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 Commission (IEC) on all matters of
ical standardization.
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Essential oil of Melaleuca, terpinen-4-ol type (Tea Tree o0il)

1 S

cope

This document specifies certain characteristics of the essential oil of Melaleuca, terpinen-4-ol type (Tea
Tree oil), in order to facilitate assessment of its quality.
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ormative references

bllowing documents are referred to in the text in such a way that some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

S 210, Essential oils — General rules for packaging, conditioning and-sterage

S 211, Essential oils — General rules for labelling and marking of.containers

| 2, Essential oils — Sampling

/9, Essential oils — Determination of relative density at 20 °C — Reference method
B0, Essential oils — Determination of refractive index

D2, Essential oils — Determination of optical rotation

/5, Essential oils — Evaluation of miscibilityin ethanol

1024 (all parts), Essential oils — Gengral guidance on chromatographic profiles

erms and definitions
e purposes of this document, the following terms and definitions apply.
1d IEC maintain termiriological databases for use in standardization at the following

C Electropedianavailable at http://www.electropedia.org/

$0 Online browsing platform: available at http://www.iso.org/obp

tialoil of Melaleuca, terpinen-4-ol type

their content
applies. For
ents) applies.

addresses:

Tea Tree oil

essential oil obtained by steam distillation of the leaves and terminal branchlets of Melaleuca alternifolia
(Maiden et Betche) Cheel or of M. linariifolia Sm.

Note 1 to entry: For information on the CAS number, see ISO/TR 21092.
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4 Requirements

4.1 Essential oil of Melaleuca, terpinen-4-ol type (Tea Tree oil) shall meet the requirements as given in

Table 1.

Table 1 — Requirements for the essential oil of Melaleuca, terpinen-4-ol type (Tea Tree oil)

Characteristics Requirements ISO test method
Appearance Clear, mobile liquid —
Colour Colourless to pale yellow —
Odout Characteristic —
Relatilre density at 20 °C, d5g  |0,885 t0 0,906 1SO 279
Refrag¢tive index at 20 °C 1,475 to 1,482 I1SO280
Optical rotation Between +7° and +12° [S0'592

It shall not be necessary to use more than
Miscilility in ethanol 85 % (volume | 2 volumes of ethanol, 85 % (volume fraction), 1SO 875
fractipn) at 20 °C to obtain a clear solution with 1 volume of:
essential oil
4.2 Chronlatographic profile

Carry out th
profile in a
representati
indicated by

of the essentjal oil.

e analysis of the essential oil by gas chromatography. Determine the chromatogi
ccordance with the ISO 11024 series. Identify> in the chromatogram obtained, the
Ve and characteristic components shown in Table 2. The proportions of these compo
the integrator, shall be as shown in Table 2¢This constitutes the chromatographic g

Table 2 — Chrématographic profile

aphic

hents,
rofile

Min. Max.
Components
% %
a-Pinene 1,0 4,0
Sabinene tracesa 3,5
a-Terpinene 6,0 12,0
Limonene 0,5 1,5
p-Cyimene 0,5 8,0
1/8-Cineole tracesa 10,0
y-Terpinene 14,0 28,0
Terpinolene 1,5 5,0
Terpinen-4-ol 35,0 48,0
a-Terpineol 2,0 5,0
Aromadendrene 0,2 3,0
Ledene (syn. viridiflorene) 0,1 3,0
6-Cadinene 0,2 3,0
Globulol tracesa 1,0
Viridiflorol tracesa 1,0

a  traces: <0,01 %.

NOTE The chromatographic profile is normative, contrary to typical
chromatograms given for information in Annex A.
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5 Additional information

5.1 Flashpoint

Information on the flashpoint is given in Annex B.

5.2 Enantiomeric distribution

Information concerning enantiomeric distribution is given in Annex C.

6 Sampling
Sampling shall be performed in accordance with ISO 212. Minimum volume of test sample fis 50 ml.

NOTE This volume allows each of the tests specified in this document to be carried’out at leasf once.

7 Packaging, labelling, marking and storage

Thesg¢ items shall be in accordance with [SO/TS 210 and ISO/TS 211.

© IS0 2017 - All rights reserved 3
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Annex A
(informative)

Typical chromatograms of the analysis by gas chromatography of
the essential oil of Melaleuca, terpinen-4-ol type (Tea Tree oil)
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Peak identification Operating conditions
aJThujene Column: fused silica capillary; length 50 m; internal diameter
alPinene Stationary phase: poly(dimethyl siloxane) (OV-101® a)
Sabinene Film thickness: 0,25 um
B{Pinene Oven temperature: temiperature programming from 70 °C to 22
Myrcene 2 °C/min
afPhellandrene Injector temperature: 230 °C
ofTerpinene Detector temperature: 250 °C
piCymene Detectof; flame ionization type
1/8-Cineole + B-phellandrene Carfrier gas: hydrogen
Limonene Volume injected: 0,2 pl
Y{Terpinene Carrier gas flow rate: 1,0 ml/min
Terpinolene Split ratio: 1/100
Terpinen-4-ol
afTerpineol
Aromadendreng
Lgdene (viridiflorene)
6iCadinene
Globulol
Viridiflorol

t (min)

,20 mm

D °C at arate of

a 0V-101®is an example of a suitable product available commercially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of this product.

Figure A.1 — Typical chromatogram taken on an apolar column
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Peaklidentification Operating conditions
1  o-Thujeng Column: FSOT; length 60 m; internal diameter 0,25 mm
2 o-Pinene Stationary phase: (35 %)-diphenyl-(65 %)-methylsiloxane copolymer
3  Sabinene (AT-35®2a)
4  B-Pinene Film thickness: 0,25 pmi
5 Myrcene Oven temperature»isothermal at 50 °C for 1 min, then temperature
6  a-Phellandrene programming.from 50 °C to 250 °C at a rate of 10 °C/min and isothermal
7  o-Terpingne at 250 °C fot 9 min
8 Limoneng Injectorttemperature: 200 °C
9  B-Phellandrene Detector temperature: 300 °C
10 p-Cymend Detector: flame ionization type
11 1,8-Cineole €arrier gas: hydrogen
12 y-Terpinepe Volume injected: 1 pl (1 % in ethanol)
13 Terpinolegne Carrier gas flow rate: 1,0 ml/min
14 Terpinen{4-ol Split ratio: 1/50
15 o-Terpineol
16 Aromadepdréné
17 Ledene (yiridiflorene)
18 &-Cadinene
19 Globulol
20 Viridiflorol

a  AT-35® is an example of a suitable product available commercially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of this product.

Figure A.2 — Typical chromatogram taken on an intermediate polarity column
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Peak identification Operating conditions
1 ofPinene Column: fused silica capillary;length 50 m; internal diameter (),33 mm
2 ofThujene Stationary phase: poly(ethylene glycol) 20 000 (BP-20® a)
3  BjPinene Film thickness: 0,50, Lm
4 Sabinene Oven temperatuney isothermal at 50 °C for 1 min, then tempergture
5 Myrcene programming from 50 °C to 220 °C at a rate of 5 °C/min and ispthermal at
6  a}Phellandrene 220 °C for 5'min
7  «ofTerpinene Injector:temperature: 240 °C
8 Ljmonene Deteetor temperature: 240 °C
9  BtPhellandrene Detector: flame ionization type
10 1J8-Cineole Carrier gas: helium
11 vy{Terpinene Volume injected: 1,5 pl (3 % in hexane)
12 pjCymene Carrier gas flow rate: 1,0 ml/min
13 Terpinolene Split ratio: 1/100
14 Terpinen-4-ol
15 Afomadendrene
16 ofTerpineol
17 Ledene (viridiflorene)
18 o&-Cadimeme
19 Globulol
20 Viridiflorol

a BP-20® is an example of a suitable product available commercially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of this product.

Figure A.3 — Typical chromatogram taken on a polar column
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Annex B
(informative)

Flashpoint

B.1 General information

For safety re
require infor

A comparati
difficult to re

there is

essentia

as there
cannot b

Consequentl
information,

The equipmsd
ISO/TR 1101

B.2 Flash

The mean va

NOTE Ob

f

asons, transport companies, insurance companies and people in charge of safety’se
mation on the flash points of essential oils, which in most cases are flammable prody

commend a single apparatus for standardization purposes, given that:

h wide variation in the chemical composition of essential oils;

oils.

are several different types of equipment which can be used for the determination,
e expected to use one specified type only.

in order to meet the requirements of the interested parties.

ent with which this value was obtained shall be specified. For further informatio
8.

oint of the essential oil of Melaleuca, terpinen-4-ol (Tea Tree oil)
eis +59 °C.

tained with “closed cup” equipment.

'vices
cts.

e study on the relevant methods of analysis (see ISO/TR 11018) concluded that it was

the volume of the sample needed in certain requirements would beteo costly for high-priced

users

, it was decided to give a mean value for the flashpoint annexed to each document, for

n, see
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