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Foreword

iSO (the internationali 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 I1SO 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.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the
member bodies casting a vote.

International Standard ISO 3400 was prepared by Technical
Committee ISO/TC 126, Tobacco and tobacco products.

This third edition cancels and replaces the second edition
(ISO 3400:1989), which has been technically revised.

Annexes A and B of this International Standard are for information
only.
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Cigarettes — Determination of alkaloids in smoke
condensates — Spectrometric method

1 Scope

This International Standard specifies a method for the spectrometric determination of alkaloids in
cigarette smoke condensates. The smoking of cigarettes and collection of mainstream smoke are
normally carried out in accordance with ISO 4387. However, this method is also applicable to the
determination of nicotine in cigarette smoke condensates obtained by non-standard smoking.

NOTE 1 ISO 4387 specifies the use of gas-chromatography for the determination of nicotine
in smoke condensate solutions (see also ISO 10315). In countries that are not in a position
to use the gas-chromatographic method, the determination of nicotine in smoke
condensate should be performed by the method described in this International Standard
and an appropriate note made in the expression of results.

This International Standard determines total alkaloids, whereas ISO 10315 determines only
nicotine by virtue of the gas-chromatographic separation. Occasionally, differences can occur
because of minor amounts of alkaloids other than nicotine in some types of tobacco.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute
provisions of this International Standard. At the time of publication, the editions indicated were
valid. All standards are subject to revision, and parties to agreements based on this International
Standard are encouraged to investigate the possibility of applying the most recent editions of the
standards listed below. Members of IEC and ISO maintain registers of currently valid International
Standards.

ISO 3696:1987, Water for analytical laboratory use — Specification and test methods.

ISO 4387:1991, Cigarettes — Determination of total and nicotine-free dry particulate matter using
a routine analytical smoking machine.

ISO 13276:1997, Tobacco and tobacco products — Determination of nicotine purity — Gravimetric
method using tungstosilicic acid.

3 Principle
Dissolution of the smoke condensate from the mainstream smoke in a solvent. Steam distillation

of an aliquot portion of the solution in two steps. Acidification of the solution with a mineral acid
and removal of neutral and acid steam-volatile substances by distillation followed by making the
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same solution strongly alkaline and distillation of the alkaloids. Spectrometric measurement of
the absorbance of the distillate from the alkaline distillation and calculation of the alkaloid content
expressed as nicotine.

4 Reagents

Use only reagents of recognized analytical grade and water of grade 3 in accordance with
ISO 3696.

4.1 Propan-2-ol [(CH,),CHOH], extraction solvent.
4.2 Sodium hydroxide solution, ¢(NaOH) = 8 mol/l.
4.3 Sulfuric acid solution, ¢(H,SO,) = 1 mol/l.

4.4 Sulfuric acid solution, c(H,SO,) = 0,025 mol/l.
4.5 Nicotine, minimum purity 98 %.

Store at 0 °C to +4 °C and exclude light.
Test the nicotine purity in accordance with ISO 13276.

NOTE 2 Nicotine hydrogen tartrate, minimum purity 98 %, may also be used.

5 Apparatus
Usual laboratory apparatus and the following items.
5.1 Steam distillation apparatus, consisting of the parts listed in 5.1.1 to 5.1.4.
It is essential to check the performance of the steam distillation apparatus regularly. Prepare a
pure nicotine solution using the extraction solvent (4.1) such that a 10 ml aliquot portion contains
an accurately known amount of nicotine at a level of approximately 5 mg. Use this as a test
portion (6.2) and ensure that the recovery is better than 98 %. If not, optimize by modification of
the distillation rate.
NOTE 3 The diagrams of apparatus currently used (annex A, figures A.1 to A.3) are
given as examples. Other apparatus may also be used provided that the results obtained
are the same.

5.1.1 Distillation chamber

A cylindrical, vertically mounted distillation chamber of about 50 ml to 100 ml capacity, which has
a steam inlet at its base.

It shall be possible to heat the chamber in order to maintain a constant liquid level during the
distillation.

5.1.2 Distillation splash head.
5.1.3 Jacketed coil condenser, with spherical joint fitting on to the distillation splash head (5.1.2).

5.1.4 Plug-type funnel, or other system for addition of sodium hydroxide solution.
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