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Chemical analysis of tobacco
and tobacco products

Part 4. Determination of alkaloids in tobacco: spectrophotometric method

Méthodes d’analyse chimique de tabac et produits du tabac

Partie 4. Détermination de la teneur en alcaloides dans le tabac:

Méthode spectrophotométrique

Verfahren fur die chemische Analyse von Tabak und Tabakerzeugnisse
Teil 4. Bestimmung der Alkaloide in Tabak: spektrophotometrisches Verfahren

Foreword

The methods described in the separate Parts of this British
Standard have been prepared by Technical Committee
TC126, Tobacco and tobacco products, of the International
Organizations for Standardization (1SO) and have been
agreed internationally within that committee. Apart from
editorial modifications and the inclusion of fuller details

of some items of apparatus, this Part of this British Standard
is technically identical with 1SO 2881 ‘Tobacco and tobacco
products — Determination of alkaloids in tobacco —
Spectrophotometric method’.

The requirement in 1ISO 2881 concerning the relationship
between the absorbances at 236 nm and 282 nm has been
omitted because it has been found to be unworkable in
practice; the International Standard is expected to be
amended accordingly.

1. Scope and field of application

This Part of BS 5202 specifies a reference method for the
spectrophotometric determination of alkaloids in tobacco.

The method is applicable to unmanufactured tobacco and
tobacco products.

2. References

The titles of British Standards referred to in this standard
are listed on the inside back cover.

3. Principle

Submission of the ground tobacco sample to steam distilla-
tion under strongly alkaline conditions, spectrophotometric
measurement of alkaloids in the distillate and calculation of
the percentage alkaloid content as nicotine.

4. Reagents

The reagents used shall be of analytical reagent quality.
4.1 Sodium chloride.

4.2 Sodium hydroxide, 8N solution.

4.3 Sulphuric acid, 2N solution.

4.4 Sulphuric acid, 0.05N solution.

*|n course of preparation.
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5. Apparatus

Usual laboratory apparatus not otherwise specified and the
following items:

5.1 Analytical balance.

5.2 Test sieve, aperture size 500 ym, conforming to the
requirements of BS 410.

5.3 Grinder, capable of grinding the tobacco sample without
noticeable rise in temperature.

5.4 Drying oven, ventilated natural convection type.

5.5 One-mark volumetric flasks, 2560 ml capacity, with
ground stoppers, complying with the requirements given in
BS 1792 for class A flasks.

5.6 One-mark volumetric flasks, 100 ml capacity, with
ground stoppers, complying with the requirements given in
BS 1792 for class A flasks.

5.7 Pipettes.

5.8 Funnels, of glass, about 55 mm diameter.

5.9 Filter paper, fast filtering grade.

5.10 Steam distillation apparatus normally comprising the
following elements:
(a) steam generator,
(b) distillation flask, multiple neck, round bottom,
fitted with steam inlet tube, splash head and cylindrical
dropping funnel for addition of reagents;
(c) vertically mounted condenser;
(d) condenser extension adapter.

5.11 Spectrophotometer, covering a wavelength range

from 230 nm to 290 nm.

5.12 Matched quartz cells, optical path length 1 cm.
The absorbance of the cells shall be equal before and after
each measurement.

6. Sampling

Carry out sampling by the method described in BS ... .:
Part 1 or Part 2%,
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7. Procedure

7.1 Preparation of the sample. If required, randomly divide
the laboratory sample obtained according to clause 6 into
two equal test samples.

If the determination of alkaloids is to be combined with a
determination of smoke condensate, the test sample shall
be prepared from the laboratory sample after the test
sample for the determination of smoke condensate has been
taken.

The sample shall be protected from atmospheric moisture
prior to the determination.

Before grinding, dry the test sample in the drying oven (5.4)
at a temperature not higher than 40 °C. In the case of
cigarettes, remove paper and filter material from the test
sample before grinding. Then grind the test sample to pass

a sieve with aperture size 500 ym (5.2).

A portion of the ground test sample shall be retained for
the determination of water content.

7.2 Determination. For a complete analysis, carry out two
independent determinations under identical conditions.

7.2.1 Test portion. Weigh, to the nearest 0.001 g, 0.2to 2 g
(depending on the expected alkaloid content) of the well
mixed ground test sample (mass = m mg).

7.2.2 Determination of water content. Determine the water
content of the ground test sample in the portion retained
for this purpose according to the method described in

BS 5202 : Part 2.

7.2.3 Determination of alkaloid content

7.2.3.1 Distillation. Transfer the test portion to the distilla-
tion flask of the steam distillation apparatus (5.10) and wash
down with 5 ml to 25 ml of distilled water.

Add 20 g to 40 g of sodium chloride (4.1) and 5 ml of 8N
sodium hydroxide solution (4.2) to the liquid in the distilla-
tion flask.

NOTE. The amount of sodium chloride added should be sufficient
to leave some salt undissolved at the end of distillation.

Steam distil the mixture into a 2560 ml volumetric flask
containing 10 ml of 2N sulphuric acid (4.3). Adjust the rate
of distillation to at least 10 ml to 12 ml of distillate per
minute. Do not allow the volume of the liquid in the
distillation flask to change appreciably during distillation;
use auxiliary heating if necessary.

7.2.3.2 Determination of alkaloids in the distillate. Pipette
an aliquot (volume = V,, normally 25 ml) of the solution
from the volumetric flask into a second volumetric flask
(capacity = V3, normally 100 ml) and dilute to the mark
with 0.05N sulphuric acid (4.4).

Prepare a blank solution by diluting 10 ml of 2N sulphuric
acid (4.3) to 250 ml in a volumetric flask with distilled
water and diluting further by the procedure described for
the test solution.

Measure the absorbance of the test solution with the spectro-
photometer (5.11), using the blank solution as reference at
the wavelengths of 236 nm, 259 nm and 282 nm.
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If the absorbance at 259 nm exceeds 0.7, repeat the
measurement using a smaller volume V, in the dilution
stage.

8. Expression of result
8.1 Method of calculation ‘and formulae. Calculate the

corrected absorbance A (extinction) from the observed
values of absorbance by means of the following formula:

Azze + Azga
2

where A,36, A259 and A, g, are the observed absorbances
at 236 nm, 259 nm and 282 nm respectively.

The result (see also clause 9(g)) shall be calculated as the
percentage by mass of tobacco alkaloids (as nicotine) in
the test portion (referring to the dry mass):

A = 1059 (A;gsg - . (1)

o 100AV, V3
% nicotine = 100 — b .(2)
aV,Im (—"“—106 )

NOTE. Other frequently used formulae are:

Nicotine content of the diluted distillate, expressed as milligrams
per millimetre of solution

- A
c=— .(3)
Absorptivity
A
a = C_/ ag259 = 343 . (4)

Total amount of tobacco alkaloids, expressed as milligrams of
nicotine in the test portion

_AV Vv,

A . (5)

where

a is the absorptivity (decadic extinction coefficient) of
nicotine in 0.05N sulphuric acid (i.e. 34.3 at the
absorption maximum of 259 nm);

A is the corrected absorbance (extinction);

b is the residual water content of the ground test sample,
in per cent by mass (see 7.2.2);

¢ is the nicotine concentration of the diluted distillate,
in milligrams per millilitre;

C is the total amount of tobacco alkaloids, in milligrams;
[ is the optical path length of the cell, in centimetres;

m is the mass of the sample used for distillation, in
milligrams;

V,is the volume of distillate, in millilitres;

V,is the aliquot of distillate used for further dilution, in
millilitres;

V;is the capacity of the dilution flask, in millilitres.

8.2 Repeatability. The difference between two determina-
tions carried out simultaneously or in rapid succession by
the same analyst shall not exceed 0.05 % nicotine,
expressed as percentage by mass of the test portion.
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