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Foreword

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

(ISO member
technical com

bodies). The work of preparing International Standards is normally carried out through ISO
mittees. 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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task

ndards

adopted by the technical committees are circulated to the member bodies for voting. Publication/jas an

International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent

rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 3528 was

This third edit
It also incorpg

prepared by Technical Committee ISO/TC 54, Essential oils.

on cancels and replaces the second edition (ISO 3528:1997), whichchas been technically rgvised.
rates the Technical Corrigendum ISO 3528:1997/Cor.1:1998.
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INTERNATIONAL STANDARD

ISO 3528:2012(E)

Essential oil of mandarin, Italian type (Citrus reticulata Blanco)

1 Scope

This International Standard specifies certain characteristics of the oil of mandarin, ltalian type (Citrus reticulata
Blanco) in order to facilitate assessment of its quality.

2

The

ormative references

llowing referenced documents are indispensable for the application of this ddacume

referepces, only the edition cited applies. For undated references, the latest edition of thereferen

(inclu
ISO/T
ISO/T
ISO 2
ISO 2
ISO 2
ISO 5
ISO 8
ISO 1
ISO 1

3 T
For th

31

oil of
essen
and th

NOTE

ing any amendments) applies.

R 210, Essential oils — General rules for packaging, conditioning and storage

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

12, 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

P42, Essential oils — Determination of'acid value

024 (all parts), Essential oils — Geneéral guidance on chromatographic profiles

brms and definitions

E purposes of this document, the following terms and definitions apply

mandarin, ltalian type

e peel, ftem the fresh fruit of Citrus reticulata Blanco of the Rutaceae family

For information on CAS number, see ISO/TR 2109221,

tial oil obtaified by expression, without the aid of heat and with or without previous separati

ht. For dated
ted document

on of the pulp

4 Requirements

4.1 Appearance

Clear

mobile liquid.

© 1SO 2012 — All rights reserved
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4.2 Colour

The colour depends on the season of harvest.

Green Yellow Red
Light green to dark green, with a Light yellow to dark orange, with a | Reddish to dark red, with a blue
blue fluorescence blue fluorescence fluorescence
4.3 Odour
The odour from the fresh pericarp of the fruit is characteristic.
4.4 RelatiVe density at 20 °C, d3
Green Yellow Red
Minimum 0,847 0,846 0,844
Maximum 0,855 0,854 0,853
4.5 Refractive index at 20 °C
Green Yellow Red
Minimum 1,473 2 1,472 6 1,472 2
Maximum 1,475 8 1,475 3 1,474 6
4.6 Opticall rotation at 20 °C
Green Yellow Red
Minipnum +69° +69° +70°
Maximum +75° +76° +79°
4.7 Residye on evaporation
Green Yellow Red
Minipndm 1,90 % mass fraction 1,80 % mass fraction 1,40 % mass fractjon
Maximum 3,90 % mass fraction 3,90 % mass fraction 3,30 % mass fraction

4.8 Miscibility with 90 % (volume fraction) ethanol at 20 °C

It shall not be necessary to use more than 10 volumes of 90 % (volume fraction) ethanol at 20 °C to obtain an
opalescent solution with 1 volume of essential oil.

2 © 1S0 2012 — All rights reserved
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4.9 Acid value

ISO 3528:2012(E)

Green

Yellow

Red

Maximum

2,0

2,0

2,0

4.10 Chromatographic profile

Carry out the analysis of the essential oil by gas chromatography. Identify in the chromatogram obtained,

the r components,

indicated by the integrator, shall be as shown in Table 1. This constitutes the chromatographid profile of the

essential oil.

Table 1 — Chromatographic profile
Green Yellow Red
Component Minimum Maximum Minimum Maximum Minimum Maximum
% % % % % %

a-Pinene 1,6 2,7 1,6 27 1,8 3
B-Pinene 1 2 1 2 1,2 2
Myrcgne 1,4 2 N4 2 1,5 2
n-Ocfanal 0,08 0,14 0,05 0,14 0,03 0,08
p-Cymene n.d.a 0,4 n.d.2 0,5 n.d.a 0,8
y-Terpinene 17 22 16 22 16 22
Limomene 65 T4 65 75 65 75
Linalgol 0,05 0,2 0,05 0,2 0,03 0,2
n-Deganal 0,04 0,14 0,04 0,14 0,04 0,12
Methyl N-methylanthranilate 0,4 0,7 0,3 0,6 0,3 0,6
a-Sinensal 0,2 0,5 0,2 0,5 0,1 0,5
NOTH| The chromatographic profile_is normative, contrary to typical chromatograms given for information in Anpex A.
2 Not detectable.

4.11 Flashpoint

Information on4{he'flashpoint is given in Annex B.

5 Slampling

Sampling shall be performed in accordance with ISO 212.

Minimum volume of test sample: 50 ml

NOTE

6 Test methods

6.1 Relative density at 20 °C, 42

Determine the relative density in accordance with ISO 279.

© 1SO 2012 — All rights reserved
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6.2 Refractive index at 20 °C

Determine the refractive index in accordance with ISO 280.

6.3 Optical rotation at 20 °C

Determine the optical rotation in accordance with ISO 592.

6.4 Residue on evaporation

Determine the residue on evaporation in accordance with ISO 1242.

Test port

on:5g

Evaporatjon time: 6 h

6.5 MisciTity with 90 % (volume fraction) ethanol at 20 °C

Determine th

6.6 Acidv

miscibility in accordance with ISO 875.

alue

Determine the acid value in accordance with ISO 1242.

6.7 Chronjatographic profile

Determine th¢ chromatographic profile in accordance with 1ISO.41024.

7 Packag

These items ghall be in accordance with ISO/TR.216’and ISO/TR 211.

NOTE Th

ing, labelling, marking and storage

s essential oil is particularly susceptible to oxidization.

© 1SO 2012 — All rights reserved
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Annex A
(informative)

Typical chromatograms of the analysis by gas chromatography of the
essential oil of mandarin, Italian type (Citrus reticulata Blanco)

© 1S0O 2012 — Al rights reserved 5
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Peak identification Operating conditions
a-Thujene 15 Linalool Column: capillary, fused silica, 50 m long and 0,25 mm intgrnal
a-Pinene 16 n-Nonanal diameter

Camphend 17 Citronellal Film thickness: 1,00 ym
Sabinene 18 Terpinen-4-ol Stationary phase: poly (5 % diphenyl-95 % dimethylsiloxarje)

B-Pinene 19 a-Terpineol Oven temperature:
Myrcene 20 n-Deéansl isothermal at 46 °C for 1 min and temperature programming
from 46 °C to 100 °C at a rate of 5 °C/min

then from 100 °C to 230 °C at a rate of 2 °C/min, isoth¢rmal
at 230 °C for 13 min

Injector temperature: 230 °C
Detector temperature: 250 °C
Detector 1: flame ionization type
Detector 2: quadrupole mass spectrometer 40 amu to 300 pmu
Carrier gas: helium 99,999 % volume fraction

n-Octanal 21 Thymol

a-Terpinen 22/ Methyl

9 p-Cymene N-methylanthranilate
10 Limonene 23 B-Caryophyllene

11 p-Phellandfene 24 (E,E)-a-Farnesene
12 y-Terpineng 25 a-Sinensal

13 (Z)-Sabinene hydrate

14 Terpinolene n  counts
t time

0 N o g b WON -

()

Injection volume: 0,1 pl
Carrier gas flow rate: 1,5 ml/min constant flow
Split ratio: 1:50

Figure A.1 — Typical chromatogram taken on an apolar column

6 © 1S0 2012 — All rights reserved
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Peak identification

Operating conditions

mm internal

programming

in, isothermal

o-[Thujene 15 Linalool Column: capillary, fused silica, 60 m long and 0,25
a-Pinene 16 n-Nopanal diameter
Camphene 17 Cifronéllal Film thickness: 0,25 ym
Sdbinene 18 (Tarpinen-4-ol Stationary phase: polyethyleneglycol [CW 20M")]
B-Pinene 19/ a-Terpineol Oven temperature:
Myrcene 20 n-Decanal isothermal at 46 °C for 1 min and temperature)
n-Detanal 21 Thymol from 46 °C to 100 °C at a rate of 5 °C/min
o-fferpinene 22 Methyl then from 100 °C to 230 °C at a rate of 2 °C/m
p-Cymené N-methylanthranilate at 230 °C for 13 min
L 23 p-Caryophyllene Injector temperature: 230 °C

imonéne - . °
8-Ph@ilandrene 24 (E.E)-a-Famesene Detector temperature: 250 °C

j 25 a-S|nensa| DUtUbtUI 1 ﬂaIIIU ;UII;Lat;UII typc

y-Terplnlene Detector 2: quadrupole mass spectrometer 40 amu to 300 amu
(TZ)-S.ablmene hydrate » relative abundance Carrier gas: helium 99,999 % volume fraction

erpinolene

t

time

Injection volume: 0,1 pl
Carrier gas flow rate: 2,2 ml/min constant flow
Split ratio: 1:50

Figure A.2 — Typical chromatogram taken on a polar column

1)

CW 20M 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.

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=478003d94aed71603cb8de8ed3a45e91

	CVP_Secretariat_Loca
	Foreword
	1	Scope
	2	Normative references
	3	Terms and definitions
	4	Requirements
	4.1	Appearance
	4.2	Colour
	4.3	Odour
	4.4	Relative density at 20 °C, ￼
	4.5	Refractive index at 20 °C
	4.6	Optical rotation at 20 °C
	4.7	Residue on evaporation
	4.8	Miscibility with 90 % (volume fraction) ethanol at 20 °C
	4.9	Acid value
	4.10	Chromatographic profile
	4.11	Flashpoint
	5	Sampling
	6	Test methods
	6.1	Relative density at 20 °C, ￼
	6.2	Refractive index at 20 °C
	6.3	Optical rotation at 20 °C
	6.4	Residue on evaporation
	6.5	Miscibility with 90 % (volume fraction) ethanol at 20 °C
	6.6	Acid value
	6.7	Chromatographic profile
	7	Packaging, labelling, marking and storage
	Annex A
(informative)

Typical chromatograms of the analysis by gas chromatography of the essential oil of mandarin, Italian type (Citrus reticulata Blanco)
	Annex B
(informative)

Flashpoint
	Bibliography

