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Foreword

ISO (the Intdrnafional Organizafion for Standardizafion) 1s a worldwide
federation of pational standards bodies (ISO member bodies). The work of
preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for which
a technical cgmmittee has been established has the right to be represented

on that com
governmental
collaborates

(IEC) on all m

Draft Intern
circulated to
Standard req
a vote.

International
ISO/TC 126,

ittee. International organizations, governmental and non-
in liaison with I1SO, also take part in the work. ISO
Closely with the International Electrotechnical Commission
atters of electrotechnical standardization.

e member bodies for voting. Publication as an Internationd]
ires approval by at least 75 % of the member bodies casting

afti_‘onal Standards adopted by the technical committees are

Standard 1SO 4389 was prepared by Technical Committee
fobacco and tobacco products.

This second g¢dition cancels and replaces the first edition, (ISO 4389:1981)

which has be
members of th

Advances hay
and n-hexane
obtainable for|
collaborative 3
spiked standa|

For leaf tobal

chromatograni

substances. H
not arise in th
has been limit

bn technically revised as a result of extensive examination by
e CORESTA Pesticide Task Force.

e been made and procedures changed in order to use toluene
rather than benzene and acetonitrile. Lower detection limits are
many of the compounds-quoted in table 1. A 12-laboratory
tudy has yielded data for-repeatability and reproducibility and
rd recovery. Such data‘were not available in the first edition.

cco, the method\has been shown to be free of interfering

peaks originating from non-organochlorine pesticide
owever, because it cannot be assumed that interference does
e analysis.of tobacco products, it will be seen that the scope
bd to leaf tobacco.

The method

can’ be used on tobacco products if the analyst is able to

recognize chromatogram interference and to investigate the chemical
structure of interfering compounds by the use of a mass-spectrometric
method. Appropriate procedures for this type of analysis may not be readily
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available to users of this International Standard and have not, therefore, been
included.

There is clearly a need for a method which is formally applicable to both leaf
tobacco and tobacco products. Research is continuing which may result in a
third edition with such a scope.

Annexes A to C of this International Standard are for information only.
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Tobacco — Determination of organochlorine pesticide residues —

Gas ch

romatographic method

1 Scope

This Intern
tobacco ing

The method is applicable to the determination in leaf tobacco of the organochlorine pesticides listed in tak

The method is particularly recommended for determination of the substaneeswithin the detection limits lis

NOTE — IS

2 Normalive references

The follow
Internationd
and parties

applying th

currently vdlid International Standards.

ISO 648:19
ISO 1042:1]
ISO 3696:1]
ISO 4874:1]

3 Princip

Extraction
Soxhlet ext

uding leaf tobacco.

D 1750 contains the systematic chemical names and structuresécairesponding to the common names i

ng standards contain provisions which, through reference in this text, constitute proy
| Standard. At the time of publication, the editions indicated were valid. All standards are subj
to agreements based on this International Standard are encouraged to investigate the
b most recent editions of the standards indicated below. Members of IEC and ISO maintg

77, Laboratory glassware —-One-mark pipettes.
083, Laboratory glassware =~ One-mark volumetric flasks.
087, Water for analyticallaboratory use — Specification and test methods.

081, Tobacco —Sampling of batches of raw material — General principles.

e

pf the ‘pesticide residues from a dried and milled sample, mixed with Florisil®, by n-hexan
ractor. Determination of pesticide residues by gas chromatography equipped with electron-ca

htional Standard specifies a method for the gas chromatographic determination of pesticide residues in

le 1.
ted in table 1.

table 1.

isions of this
bCt to revision,

possibility of
in registers of

e in a special
pture detector

without any

further clean-up.

4 Reagents

4.1 General

All the reagents shall be suitable for pesticide residue analysis. All solvents shall be checked for purity before use by
carrying out a blank determination using exactly the same procedure (extraction and gas chromatography) as used for
the test sample. The chromatogram obtained from the solvents shall have a baseline without noticeable peaks that
could interfere with those from the pesticide residues being determined.

Use only degassed water in accordance with at least grade 2 of ISO 3696.
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Table 1 — List of substances with detection limits

Substance ISO 1750 Detection limit
common name no/g

aldrin aldrin 0,02

trans-chlordane chlordane 0,02

p,p-DDE — 0,02

o,p-DDT — 0,04

P, p-DDT DDT 0,06

dieldrin dieldrin 0,02

a-endosulfan endosulfan 0,03

HCB hexachlorobenzene 0,02

a-HCH HCH 0,02

or or

a-BHC BHC

B-HCH HCH 0,02

or or

B-BHC BHC

y-HCH gamma-HCH 0,01

or (Lindane) or.

y-BHC gamma-BHC

6-HCH HCH 0,02

or or

o-BHC BHC

heptachlor heptachlor 0,02

heptachlor - 0,02

epoxide

o,p-TDE - 0,03

or

o,p-DDD

p,p-TDE TDE 0,02

or

puDI‘DDD

0,0-DDE - 0,03

4.2 n-Hexane

4.3 Reference substances

Certified reference materials of minimum purity 95 % (m/m) of the substances listed in table 1.

©1SO

NOTE — trans-Chlordane is used as an indicator for chlordane (technical mixture). If a-endosulfan is detected by this method,
it is advisable to determine residues of the sum of a-endosulfan, 3-endosulfan and endosulfan sulfate by a method suitable for
such determinations.
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4.4 Internal standard

Use Mirex,1) an obsolete pesticide which has been superseded (see reference [2] in annex C).

NOTE — Mirex is a generic name for dodecachloropentacyclo[5.2.1.0°.0*°.0**|decane.

4.5 Toluene

4.6 Internal standard stock solution

Weigh, to the nearest 0,0001 g, 0,02 g of Mirex (4.4) into a 100 ml volumetric flask. Dilute to the mark with n-hexane

4.2).

4.6.1 Internjpl standard solution

Pipette 5

| of the internal standard stock solution (4.6) into a 200 ml volumetric flask and-dilute to

n-hexane t@ give a solution containing approximately 5 ug/ml of Mirex. Store the internal standard soluti
0 °C and +4 °C and exclude light. Under these conditions the internal standard solution is stable for at leg

4.7 Stan

Store all p
stable for a

4.7.1 Indiv

rd pesticide solutions

sticide solutions at between 0 °C and +4 °C and exclude light~Under these conditions the
least 6 months.

dual standard stock solutions

Weigh, to tlhe nearest 0,0001 g, 0,02 g of each pesticide into individual 100 ml volumetric flasks. Dilute tg

n-hexane tq

NOTE — In
reduced solu

4.7.2 Mixe
Pipette 5 n
mark with

approximat

4.7.3 Mixe

Pipette 1 m
a solution ¢

give individual standard stock solutions containing:approximately 200 pg/ml of the individual

the case of B-HCH the standard stock solutionshould be made by dissolving the pesticide in tolu
bility in n-hexane.

| stock solution A
| of each individual standardstock solution (4.7.1) into a single 200 ml volumetric flask an
bly 5 pug/ml of each pesticide!

| stock solution B

pntaining approximately 0,5 pg/ml of each pesticide.

4.7.4 Stanglard calibration solution

Pipette 1 m

the mark with
bn at between
st 6 months.

solutions are

the mark with
pesticide.

ene because of

d dilute to the

h-hexane (or toluene if the(conditions of the Note in 4.7.1 are applicable) to give a solugon containing

of mixed stoek'solution A (4.7.2) into a 10 ml volumetric flask and dilute to the mark with n-hexane to give

| ‘'ef)both mixed stock solution A (4.7.2) and the internal standard solution (4.6.1) into a 100

ml volumetric

flask and dilute to the mark with n-hexane to give a solution containing approximately 0,05 pg/ml of each pesticide and
internal standard.

4.8 Florisil® 2),60 mesh to 100 mesh.

NOTE — Florisil® is a special, selected variety of magnesium silicate. The mesh size range designated as 60 mesh to 100 mesh

corresponds

to a mesh aperture size range of 250 um to 150 pm.

1) Mirex is an example of a suitable product available commercially. This information is given for the convenience of users of this

International

Standard and does not constitute an endorsement by ISO of this product.

2) Florisil® is an example of a suitable product available commercially. This information is given for the convenience of users of
this International Standard and does not constitute an endorsement by ISO of this product.
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4.8.1 Requirements

The quality of the Florisil® is one of the most critical features of the test method. The activity of the Florisil® needs to be
sufficient to retain impurities present in the extract from the sample while allowing the pesticide residues to be eluted.
The Florisil® shall first be pre-treated as described in 4.8.2. Only Florisil® that passes the subsequent verification test
described in 4.8.3 shall be used.

4.8.2 Pretreatment

Heat sufficient Florisil® for the verification test for at least 5 h in a quartz crucible in a muffle furnace at 550 °C. Allow
the Florisil® to cool in a desiccator that contains no desiccant and transfer to a round-bottom flask. Add 5 ml of water
for every 100 g of Florisil®. Mix thoroughly ina rotatlng flask for approxmately 1 h. AIIow the Florisil® to equilibrate by
storing in a tigpth-closed-glass-containerforatleast-48-h-before-proceeding-as-deseribed--4-8-3-

4.8.3 Verification of activity level
The activity leyel of the Florisil® is checked by the extraction of dieldrin from n-hexane solution. The ‘solution shall have
a concentratign equivalent to that of an extract from tobacco containing 1,0 ug/g of this pesticide. The activity level of
the pretreated|Florisil® is correct if the recovery of dieldrin is better than 95 %.

The activity of|the Florisil® shall be checked each time a new portion is prepared.

5 Apparatus
It is essentiall to clean all glassware very thoroughly before use and.to avoid the use of plastics containers and
stopcock gregse, otherwise impurities may be introduced into the selvents. All volumetric flasks and pipettes shall
comply with class A of ISO 1042 and class A of ISO 648 respectively.
Usual laboratgry apparatus and the following items.

5.1 Rotary eVfaporator.

5.2 Tobacco|mill, with 2 mm mesh.

5.3 Oven, with ventilation.

5.4 Muffle furhace.

5.5 Heating mantles.

5.6 Soxhlet egxtractor, for continuous extraction (see figure 1).

5.7 Reflux cohdenser.

5.8 DesiccatTr.

5.9 Quartz crucible.
5.10 Gas chromatograph.

5.10.1 Basic requirements

Operate the gas chromatograph in accordance with the manufacturer's instructions. The injection port, oven and
detector shall each be equipped with a separate heating unit.

The conditions given in 5.10.2 to 5.10.7 have been found to be satisfactory on a particular make of instrument and are
given for guidance. If other conditions are used they should be validated prior to use.
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)

.

Key

1 Tobaccol+ Florisil®

2 Florisil®
3 Filter disk

5.10.2 Te

The injecti
and 340°

porosity 1

peratures

port temaperature shall be between 180 °C and 210 °C. The detector temperature shall be bg
. If any=cther conditions are used they shall be sufficient to achieve satisfactory sej

Distillation raté
200 ml/h

1

2

3

Figure 1 — Apparatus used for tobacco extraction

components and similar to that given in the specimen chromatogram (see figure A.1).

ptween 290 °C
aration of all

A suitable temperature programme 1S

initial time

final time

5.10.3 Gas flow rates

initial temperature

temperature profile 1
temperature profile 2

total GC run time

40 °C

2 min

20 °C/min from 40 °C to 150 °C
3 °C/min from 150 °C to 270 °C
15 min at 270 °C

62,5 min

Gas flow rates should be set according to the instrument manufacturer's guidance and the analyst's experience.
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Suitable gas fl

ow conditions are

- carrier gas helium, 4 ml/min

- make-up gas nitrogen, 30 ml/min
- septum purge 5 ml/min

- split vent 30 ml/min

5.10.4 Injection mode

Use 2 ul splitless with split valve closed for 1 min after injection.

5.10.5 Injection device

©1SO

Use an autom|
For manual ir
solutions are
injection rinse

5.10.6 Colum

A fused silica]

DB-53) (5 % npethyl phenyl silicone); thickness of the stationary phase 0,25 um.The performance of the col

be sufficient

chromatogranp (see figure A.1).

5.10.7 Detect

An electron-ca
a 0,001 5 pg/n

6 Sampling
6.1 Samplin

Sample the t
representative

6.2 Preparal
Dry the tobacq

Grind the tobg

ated injector or any suitable alternative means of injection.
jection, the use of a microsyringe capable of injecting 1 pl to 5 pl portions is recommen
njected with the syringe, rinse it at least ten times with n-hexane then five times\with the so
the syringe five times with n-hexane.
n

capillary column of length 30 m and of internal diameter 0,32 mm is recommended; statio

to achieve satisfactory separation of all components and “similar to that given in thg

or

\pture detector shall be used with a sensitivity sufficient to detect (twice baseline noise) a 2 p
Nl pp'-DDT solution.

and preparation of test sample

J

bbacco in accordancé_with 1SO 4874. Pay particular attention to ensuring that the test
of the product as received.

ion of test sample
0 in the aven (5.3) set at 50 °C for 2 h to a water content of approximately 5 % (m/m) after dry

ceo through a 2 mm mesh (5.2) taking care to avoid heating above 50 °C. Alternatively the td

be received i

led. Before
lution. After

nary phase
umn should
specimen

injection of

sample is

ing.

bacco may

amilled form inwhich case ensure that the moisture contentis-less-than 10 9% (mlm)

Store the tobacco in sealed containers and exclude light. If samples are kept for longer than one month prior to

analysis, they

shall be stored in a freezer at a temperature below —8 °C.

3) DB-5is an example of a suitable product available commercially. This information is given for the convenience of users of this
International Standard and does not constitute an endorsement by 1SO of this product.
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7 Procedure

7.1 Test portions

Weigh, to the nearest 0,01 g, 5 g tobacco test portions into 50 ml beakers. Add 5 g of pretreated Florisil® (4.8) and mix

thoroughly.

Carry out the procedure described in 7.2 and 7.3.

7.2 Extraction

Add 5 g of pretreated Florisil® (4.8) to a Soxhlet extractor. Transfer the test portion as prepared in 7.1 without mixing

so that two

separate Inyprc are formed

NOTE — F
pipette, to th

Transfer 60
of capacity

Assemble t

Regulate th
The level o
allow the ro

After extra
chromatog

7.3 Lineal

Pipette aliq
flasks. Add
(4.2). Pipet
capacities ]
internal sta
provides pqg

These solu
when using

7.4 Calibr

If the detec]
standard cg

r recovery determinations, appropriate pesticide standard solutions should be added at this stage,
P top of the test portion layer.

ml of the n-hexane (4.2) and 1 ml of the internal standard solution (4.6.1) to arsuitable roun
150 ml to 250 ml.

e heating element and the tap on the Soxhlet extractor to give a distillation rate of at least 20
f n-hexane above the tobacco shall be kept constant by adjusting the tap on the Soxhlet ex
und-bottom flask to become dry. Total extraction time is 4 h.30 min.

'tion, allow to cool for at least 30 min and take an @liquot portion of the extract for an
aphy. No volumetric adjustment is made.

ity

ot portions of 10 ml, 5 ml and 1 ml of mixed stock solution A (4.7.2), into three individual 100
1 ml of the internal standard solution'(4/6.1) to each volumetric flask and dilute to the mark
te an aliquot portion of 1 ml of mixed stock solution B (4.7.3) into two individual volum
00 ml and 200 ml. Add 1 ml internal standard solution (4.6.1) to the 100 ml volumetric flask &
ndard solution to the 200 mlvolumetric flask and dilute both up to the mark with n-hexane. T
sticide concentrations of approximately 0,5 pg/ml, 0,25 pg/ml, 0,05 pg/ml, 0,005 pug/ml and 0,

ions shall be used to-check the linearity of electron-capture detector response. This need or
a detector for thedirst time, or after any servicing of the detector or associated electronic circy

ation

for respense was found to be linear, a single-level calibration may be used. For single-level
libration solution (4.7.4) should be used.

ne extraction apparatus, ensuring good seals at all joints and turn on the*heating mantles (5.5].

by means of a

d-bottom flask

0 ml per hour.
ractor. Do not

alysis by gas

ml volumetric
with n-hexane
etric flasks of
iInd 2 ml of the
his procedure
D02 5 pg/ml.

ly be checked
itry.

talibration, the

7.5 Gas chromatography

Set up the gas chromatograph and equilibrate the system. Check that reproducible results are obtained from triplicate
injections of the standard calibration solution (4.7.4). The single value shall not differ from the mean value by more than
+ 5 %. Carry out duplicate injections of each sample bracketed by single injections of the standard calibration solution
and calculate the mean values.

Specimen chromatograms of the standard calibration solution and a tobacco extract are given in figures A.1 and A.2.
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8 Expression of results
The amounts of pesticides are determined by the internal standard method.

The response factor E,, for the respective pesticide is given by the equation

_ %st , Ast
Apst  Gist

where

Apst |

Aist is the peak area or the peak height of the internal standard (Mirex) in the standard calibration solution;

jon (4.7.4);

Cpst IS fhe concentration, in micrograms per millilitre, of the respective pesticide in thé standard calibration
solution;

Cist IS [the concentration, in micrograms per millilitre, of the internal standdrd) solution in the standard
calibration solution.

The residue cpntent R, of the respective pesticide, expressed in micrograms per gram dried tobacco, is diven by the
equation

:ApXprqstwa
A x mx (100 - w)

Ap is the peak area or peak height of the respective-pesticide in the sample extract;
A;  is the peak area or peak height of the interhal standard in the sample extract;

Qist is the quantity of internal standard added to the extraction solution, in micrograms (approximately 5 pg);
m is the mass of the tobacco test-portion (7.1), in grams;

w is the moisture content of-dried tobacco (6.2), as a percentage by mass.

9 Repeatability, repreducibility and recovery

Details of a cdllaborative study on the precision of the method are given in annex B.

10 Testreport

The test report shall show the method used and the results obtained, in micrograms per gram of dried tobacco. It shall
indicate the amounts of each of the individual pesticide residues identified. 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 report shall include all details required for complete identification of the sample.
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Annex A
(informative)

Examples of chromatograms

E 1 2
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20 00(
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Key
1 o-HCH 10 o,p-DDE
2 HCB 11 oa-Endosulfan
3 B-HCH 12 Dieldrin
4  y-HCH 13 p,p-DDE
14 o p-DDD
> oHcH 15 Endrin
6 Heptachlor
7  Aldrin 16 B-Endosulfan
8 Heptachlor epoxide 17 o,p-DDT
9 ftrans-Chlordane 18 p,p-DDT
Figure A.1 — Chromatogram of standard calibration solution containing 0,05 pg/ml of each pesticide
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Figure A.2 — Chromatogram of a blank tobacco sample

10
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Annex B
(informative)

Results of interlaboratory tests

In a collaborative study involving 12 laboratories and samples with four spiking levels (F,, F,, F,, F,), the values given in
table B.1 for mean recovery (Rec), standard deviation of repeatability (s) and standard deviation of reproducibility (s,)

were obtain

Each |ab0r:\fnry in\mcfignfnd two cnmplnc at each Qpilzing level. As each cnmlr_\ln was determined-in

ed.

uplicate, this

represents p total of 48 determinations per pesticide at each level. For further details about the statistical

results, see

endrin and [3-endosulfan was also investigated by the joint experiment. Results given in reference.[3] sh

two pesticig

reference [3] in annex C. Apart from the 17 pesticides mentioned in table B.2, the possik

es cannot be analysed by the method.

evaluation of
le analysis of
ow that these

11
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