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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
electrotechnical standardization.

The proced ) e are
described in the ISO/IEC Dlrectlves Part 1.In partlcular the dlfferent approval crlterla needed for the
different types of ISO documents should be noted. This document was drafted in accordanee with the

4. ISO shall not be held responsible for identifying any or all such patentirights. Details of
ights identified during the development of the document will be in the Introduction and/or
on the ISO ligt of patent declarations received, www.iso.org/patents.

Any trade ngdme used in this document is information given for the conveniénce of users and do¢s not
constitute ar} endorsement.

The committlee responsible for this document is ISO/TC 54, Essential oils.

This third edition cancels and replaces the second edition (ISO 4716:2002), which has|been
technically fevised.

iv © ISO 2013 - All rights reserved
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INTERNATIONAL STANDARD ISO 4716:2013(E)

Essential oil of vetiver [Chrysopogon zizanioides (L.)
Roberty, syn. Vetiveria zizanioides (L.) Nash]

1 Scope

This International Standard specifies certain characteristics of the essential oil of vetiver [Chrysopogon

zizan

Indon

2 N

The fpllowing documents, in whole or in part, are normatively referenced in this docur
indispensable for its application. For dated references, only the edition _cited applies.

referg
1SO/T
IS0/

ISO 212, Essential oils — Sampling

ISO 2
ISO 2
ISO 5
[SO 8
[SO1
[SO1

3 1
For tH

31
esser

aides (1. ) Robertv sun. Vetiveria zizanioides (1) Nashl oraowing in Reunion Island
\ s =) Ay 75 =] 7

esia, Madagascar, Brazil, and Comoros Island in order to facilitate assessment of its'q

ormative references

nces, the latest edition of the referenced document (including anyramendments) app
R 210, Essential oils — General rules for packaging, conditionifng dnd storage

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

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

D2, Essential oils — Determination of optical rotation

/5, Essential oils — Evaluation of miscibility in ethanol

P42, Essential oils — Determination of acid value

1024 (all parts), Essential 0ils — General guidance on chromatographic profiles

erms and definitions

e purposes gfithis document, the following terms and definitions apply.

tial eilof vetiver

esseratial oil obtained by steam distillation of the roots of Chrysopogon zizanioides (L.) |
Vetivdria’zizanioides (L.) Nash of the Poaceae family

China, Haiti,
uality.

hent and are
For undated
ies.

Roberty, syn.

Note 1 to entry: For information on the CAS number, see ISO/TR 21092.[2]

4 Requirements

4.1

Appearance

Viscous liquid.

4.2

From

Colour

yellowish brown to reddish brown.

© IS0 2013 - All rights reserved
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4.3 Odour

Characteristic, woody and earthy.

4.4 Relative density at 20 °C, d3)

Value Bourbon typea China Haiti Indonesia Brazil
Minimum 0,990 0,985 0,980 0,980 0,990
Maximum 1,015 1,020 1,005 1,003 1,010
a Bourbon typ includes: Reunion Ic]anr‘, Comoroslsland and ]\/lar‘agacr‘ar nriginc

4.5 Refractive index at 20 °C

Value Bourbon typea China Haiti Indonesia Brazi
Minimum 1,522 1,520 1,516 1,520 1,520
Maximum 1,530 1,528 1,527 1,530 1,530
a Bourbon typg includes: Reunion Island, Comoros Island and Madagascar origins.

4.6 Optical rotation at 20 °C

Value Bourbon typea China Haiti Indonesia Brazi
Minimum +19° +17° +22° +17° +15°
Maximum +30° +46° +48° +32° +30°
a Bourbon typg includes: Reunion Island, Comoros Island and Madagascar origins.

4.7 Miscibility in ethanol 80 % volume fraction at 20 °C

It shall not be necessary to use more than2 volumes of ethanol 80 % volume fraction to obtain a

solution with

1 volume of essential oil:

clear

NOTE A qlight opalescence can sometimes be observed.
4.8 Acid value

Value Bourbon typea China Haiti Indonesia Brazi
Minimum 4,5 10 1 10 30
Maximum 35 70 6 35 60
a Bourbon typt, irchodes—Reumion Ibldut‘l, Comoroststamdand Mddagam,dl OT igilm.

4.9 Chromatographic profile

Carry out the analysis of the essential oil by gas chromatography. Identify in the chromatogram obtained
therepresentative and characteristiccomponents shownin Table 1. The proportions ofthese components,
indicated by the integrator, shall be as shown in Table 1. This constitutes the chromatographic profile
of the essential oil.

Important — Due to the viscosity of this essential oil, it is necessary to dilute it with 1,8-cineole so
that the final mass fraction of each component in the mixture is 50 %. Itis also recommended to use a
polyethylene glycol type polar column. There will be two integrations, with and without 1,8-cineole.

2 © IS0 2013 - All rights reserved
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Table 1 — Chromatographic profile

Bourbon typea China Haiti Indonesia Brazil
Component min. | max. | min. | max. | min. | max. | min. | max. | min. | max.
% % % % % % % % % %

-Vetivenene 3 6 2 8 0,7 3 4 9 6 9
[3-Vetivone 2 5 2 4 2 4 2 4 2 4
Khusimol 12 18 5 15 9 15 6 11 8 13
a-Vetivone 3 6 2 5 2 4 2 4 1 4
Isovalencenol 6 14 1 11 10 16 1 7 5 11
The aljove percentages are obtained without integration of 1,8-cineole.
1,8-Ciheole <53 <53 <53 <53 <53
NOTH The chromatographic profile is normative, contrary to typical chromatograms given forinformatign in Annex A.
a  Bgurbon type includes: Reunion Island, Comoros Island, and Madagascar origins.

4.10

Flashpoint

Infor

5
Samp

Minin

NOTE

6 1

6.1

Detern

6.2

Deter]

6.3

ation on the flashpoint is given in Annex B.

mpling
ing shall be performed in accordance with ISO 212z

hum volume of test sample: 25 ml.

est methods

Relative density at 20 °6,\73)

mine the relative densityin accordance with ISO 279.

Refractive indexat 20 °C

mine the refractive index in accordance with ISO 280.

Optical'rotation at 20 °C

Deter

6.4

Deter

6.5

Deter

6.6

Miscibility in ethanol 80 % volume fraction at 20 °C

mine the miscibility in accordance with ISO 875.

Acid value

mine the acid value in accordance with ISO 1242.

Chromatographic profile

Determine the chromatographic profile in accordance with ISO 11024.

© IS0 2013 - All rights reserved
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7 Packaging, labelling, marking and storage

These items shall be in accordance with ISO/TR 210 and ISO/TR 211.

4 © IS0 2013 - All rights reserved
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Annex A
(informative)

Typical chromatograms of the analysis by gas chromatography of
the essential oil of vetiver [Chrysopogon zizanioides (L.) Roberty,
syn. Vetiveria zizanioides (L.) Nash]

© IS0 2013 - All rights reserved 5
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A.1 Essential oil of vetiver, Haiti

Figure A.1 is a typical chromatogram of the analysis of the essential oil of vetiver, Haiti, diluted with
1,8-cineole so that the final mass fraction of each component in the mixture is 50 %.

35

RN
' eI J‘x MULMJ[LJJWMLJ |

20 40 60 80 t(min)
Peak identifi¢ation Operating conditions
1 [-Vetivelnene Column: capillary; 50 m long; 0,2 mm internal diameter
2 [-Vetivone Stationary phase: polyethylene glycol 20M2
3 Khusiml Film thickness: 0,25 pum
4 a-Vetivane Oven temperature: programming from 65 °C to 230 °C, at a rate of 2 °C/min
5 Isovaler|cenpl Injector temperature: 250 °C
6 Zizanoic acid Detector temperature: 250 °C
Detector: flame ionization type
Carrier gas: Hydrogen
Volume injected: 0,2 pl
t time Carrier gas flow rate: 1,1 ml/min

Split ratio: 1/100

a  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 a polar column

6 © IS0 2013 - All rights reserved
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A.2 Essential oil of vetiver, Indonesia

Figure A.2 is a typical chromatogram of the analysis of the essential oil of vetiver, Indonesia, diluted
with 1,8-cineole so that the final mass fraction of each component in the mixture is 50 %.

Peak ldentification
B{Vetivenene
B{Vetivone
Khusimol
Vetivone
Isovalencenol

N Ul A W N
1

Zizanoic acid

Operating conditions

€olumn: capillary; 50 m long; 0,2 mm internal diameter
Stationary phase: polyethylene glycol 20M2

Film thickness: 0,25 um

Oven temperature: programming from 65 °C to 230 °C, at a rate of 2 °C/ni

Injector temperature: 250 °C
Detector temperature: 250 °C

Detector:flame ignization fypn

t time

Carrier gas: Hydrogen

Volume injected: 0,2 pl

Carrier gas flow rate: 1,1 ml/min
Split ratio: 1/100

I
i%g_huhwlbl | udUMLM UM . iMUMuu\:
20 40 60 80 | t(min)

a  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 a polar column

© IS0 2013 - All rights reserved
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A.3 Essential oil of vetiver, Brazil

Figure A.3 is a typical chromatogram of the analysis of the essential oil of vetiver, Brazil, diluted with
1,8-cineole so that the final mass fraction of each component in the mixture is 50 %.

_ 1 34 6
PA |
250 ]
200 i
| 2
150 -
100
5
50 -]
1 gJLLM ! WJ . ,MJUMK’U uukk Aoa ]
O T T T 7 T T T T T T T T T T i T
10 20 30 40 50 60 70 80 t(mir
Peak identifigation Operating conditions
1 -Vetivelnene Column: capillary; 30 m lonig;-0,32 mm internal diameter
2 B-Vetivone Stationary phase: polygethylene glycol
3 Khusiml Film thickness: 0,25 fim
4 a-Vetivgne Oven temperaturesprogramming from 65 °C to 210 °C, at a rate of 2 °C/min
5 Isovalericenol Injector tempervature: 250 °C
6 Zizanoiq acid Detector-temperature: 250 °C
Deteetori flame ionization type
Carrier gas: Helium
Volume injected: 0,2 pl
t time Carrier gas flow rate: 3,3 ml/min
Split ratio: 1/50
Figure A.3 — Typical chromatogram taken on a polar column
8 © IS0 2013 - All rights reserved
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