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INTERNATIONAL STANDARD

1SO 4388-1977 (E)

Tobacco and tobacco products — Determination of retention
of coloured part of smoke condensate by cigarette filters —
Direct spectrophotometric method

1 SCOLE AND FIELD OF APPLICATION

This Infernational Standard specifies a direct spectrophoto-
metric [method for the determination at 450 nm of the
retentidn by cigarette filters of the coloured part of smoke
condengate.

The m¢thod is applicable to filter cigarettes. It is not
applicable to cigarettes with coloured filters or to cigarettes
with filters containing special additives, for example alka-
line additives or active absorbents such as charcoal.

NOTE -} The method is an empirical, quick and practical method
relating jonly to coloured components. The results should not be
interprefed with respect to any particular constituent of the smoke
condensgte.

2 REHRERENCES

1SO 3308, Tobacco and tobacco products — Routine
analytidal cigarette-smoking machine — Definitions, stan-
dard copditions and auxiliary equipment.

1SO 3402, Tobacco and tobacco products —~ Atmospheres
for confditioning and testing.

ISO .. |, Tobacco and tobacco products — Cigarettes —
Machine smoking and determination of crude and. dry
smoke gondensate. 1)

1SO..|, Tobacco and tobaeco products — Cigarettes —
Samplipg. 1)
3 DEFINITION

smoke | condensate retention index (R.) of a cigarette
filter : [Theratio, expressed as a percentage by mass, of the
smoke | condensate retained by the filter to that entering

S. is the mass of smoke condensate eltering the filter;

H. is the mass of smoke condensate in the main-stream
smoke.

4 PRINCIPLE

Smoking of the filter cigarettes according to 1SO. . ., and
dissolution jn, methanol of the crude smoke condensate.
Removal of'the filter material from the remaining tobacco
butts, afid dissolution in methanol of the smoke condensate
retained by the filters.

Comparison of the colour intensities of tte two methanolic
solutions by spectrophotometric meapurement of the
absorbances at 450 nm and calculation| of the retention
index from the ratio of the absorbances.

The absorbances are directly proportiopal to the masses
of smoke condensate (F. and H.), assuming that the
retention of the coloured components is ot selective.

5 REAGENT

Methanol, of analytical reagent quality, at least 99,5 %
(v/v).

6 APPARATUS

Usual laboratory apparatus not otherwis¢ specified and the
following items :

6.1 Conditioning enclosure, regulated in accordance with
the requirements of 1SQ 3402

the filter.

R Fe x 100 Fe 100
= :_—_—.X
¢ S, F.+H,
S Fe H.
where

F. is the mass of smoke condensate retained by the
filter;

1) In preparation.

6.2 Routine analytical cigarette-smoking machine, com-
plying with the requirements of 1SO 3308.

6.3 Spectrophotometer, suitable for measurements at a
wavelength of 450 nm.

6.4 Matched glass cells, having an optical path length
of 1 cm and, if necessary, 0,56 and/or 2 cm.

The absorbance of the cells shall be equal before and after
each measurement.
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6.5 Narrow-necked boiling flasks, of capacity 100
or 126 mi, with ground glass stoppers, complying with
1SO 1773.

6.6 One-mark pipettes, complying with 1SO 648.

6.7 Centrifuge, capable of producing a relative centrifugal
acceleration of 25 g1).

7 SAMPLING

Transfer, by means of a pipette (6.6), 5 to 10 m! from each
of the smoke condensate solutions, prepared as described
above, to the centrifuge (6.7) and centrifuge for approxi-
mately 1 min to remove suspended matter.

8.3.3 Spectrophotometric measurement

Using the spectrophotometer (6.3), measure the optical
absorbances of the clear supernatant smoke condensate
solutions at 450 nm against a methanol blank.

Matched glass cells with an optical path length of 1cm

Carry out samplng in accordance with the method speci-
fied in ISO . . .

8 PROCEDURE

8.1 Conditioning of test sample

Keep the test sgmple in the conditioning enclosure (6.1)
until constant mdss is attained.

8.2 Test portio

Take, as the tx]st portion, 20 filter cigarettes from the
conditioned test pample.

8.3 Determination

8.3.1 Smoking of the cigarettes

Using the rout
{6.2), smoke the

according to 1SQ. ..

ne analytical cigarette-smoking machine
20 filter cigarettes of the test portion 8.2)
into four smoke traps so as to collect

the main-stream |smoke condensate from five cigarettes on
the glass fibre filter disc in each trap.

Extinguish the [butts by separating the burning zone,
remove the filter plugs and free them frem.adhering tipping
and plug wrap material and from tobacce!

8.3.2 Preparatidn of methanolic’'smoke condensate
solution

Combine the 10 cigarette: filter plugs from two of the
channels of the smhokingmachine and drop them into 100 ml
of the methanol| (Clause 5) in a flask {6.5). Do the same

(6.4) are generally appropriate. (See 10.3.)

In this way obtain two absorbance values {A¢)| for the
solutions from the cigarette filter plugs and four abgorbance
values {A) for the solutions from cthe/glass filpre filter
discs. . :

9 EXPRESSION OF RESULTS

9.1 Method of calculation and formula

The smoke condensate retention index R of the|cigarette
filter, expressedh\as' a percentage by mass, for each pair of
smoking machine channels is given by the formula

Ae/ly
Al + AL

F
R, =o—s x 100
© F_+H,

where

x 100 =

S Ap is the absorbance of the combined fther plug
extracts, for one pair of channels, measured if cells of
optical path length I, cm;

Ay is the sum of the absorbances of the extrgcts from
the glass fibre filter discs corresponding to the game pair
of channels, measured in cells of optical path length
I, cm.
NOTE — The calculation remains unchanged if the method|described

in 10.3.2 is used. If the method described in 10.3.3 is|used, the
appropriate dilution factor must be taken into account.

9.2 Precision of results

Express the smoke condensate retention index R., as a
percentage by mass, to the nearest 1 %, as separafte values
for each pair of smoking machine channels. '

with the filter plugs—from—two—other—channets—Swirtthe
contents of each flask and allow them to stand in the dark
for about 24 h. )

Remove the four glass fibre filter discs from the smoke
traps and prepare from each disc a solution of the smoke
condensate in 100 ml of the methanol in a flask (6.5).

Swirl the contents of each flask and allow them to stand in
the dark for the same time as the methanolic solutions
obtained from the cigarette filter plugs.

1) 19=9.81ms2

10 NOTES ON PROCEDURE

10.1 Separation of the butts and extraction of the filter
plugs with methanol shall be carried out with the minimum
delay after each smoking run (see 8.3.2).

10.2 The absorbance at the chosen wavelength of a
methanolic extract of glass fibre filter disc blanks, of
cellulose acetate and/or paper cigarette filters, should be
the same as that of the methanol blank.
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10.3 In order to obtain optimum accuracy, the absorbance
values for the test samples should lie between 0,2 and 0,7.
Generally, with a cell of optical path length 1cm, the
undiluted methanolic solutions can be used.

10.3.1 If the absorbance is less than 0,2, a cell of fonger
path length may be used. Similarly if the absorbance is
greater than 0,7, a cell of shorter path length may be used.
If the possibility of using a longer or shorter path length is
excluded because of the construction of the spectrophoto-
meter, then one of the methods described in 10.3.2

ISO 4388-1977 (E)

11 TEST REPORT

The test report shall show the method used and the results
obtained. It shall also mention any operating conditions not
specified in this International Standard or regarded as
optional, as well as any circumstances that may have
influenced the results.

The test report shall include ali details required for com-
piete identification of the sample.

The test report shall, in particular, include the following

or 10.33-may-be-tised-

10.3.2 |If the absorbance is less than 0,2, select a wave-
length phorter than 450 nm but not less than 350 nm.
Performling the determination at another wavelength
influendes only the level of absorbance and does not affect
the accyracy of the determination.

Once tHe wavelength has been set for a particular determi-
nation, [this setting should not be altered until the deter-
minatioh has been finished.

10.3.3 |If the absorbance is greater than 0,7, adjust the
concentration by diluting an aliquot of the sample solution
to a mefsured volume.

1tems of nformation .

a) Description of the product tested;

b) Sampling procedure;
1) Method of sampling;
2) Number of cigarettes comprising the test sample;
3) Date and place of purchase or sgmpling;

c} Test conditions, in accordance with 1SO 3402;

d) Testvesuits expressed in accordancg with 9.2;

e) \Date of test.
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