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Foreword

ISO (the International 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 ISO 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 ISQ, alsa take part in the work. 1SO collaborates closely with the International Flectrotechnical
Commission|(IEC) on all matters of electrotechnical standardization.

International [Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Paft'3.

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.

Attention is drawn to the possibility that some of the elements of this International Standard may be the|subject of
patent rights] ISO shall not be held responsible for identifying any or all such patent rights.

International| Standard 1SO 14181 was prepared by Technical Comiittee ISO/TC 34, Food | products,
Subcommittge SC 10, Animal feeding stuffs.

Annexes A and B of this International Standard are for information only-
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Animal feeding stuffs — Determination of residues of
organochlorine pesticides — Gas chromatographic method

1 Scop

This Inter
organochl

The meth
organochl
pp'-DDT,

(3-BHC), h

The lower
limitis 0,0

2 Norn

The follow
this Intern
publication
investigatg
undated r¢
maintain r

ISO 3696:

ISO 6498,

3 Prin

A test por
solution.
chromatog

e
hational Standard specifies a gas chromatographic method for the determination of

brine pesticides in animal feeding stuffs.

brine pesticides and some of their isomers and degradation products: aldrin, op'-DDE, pp'-D
dieldrin, endosulfan, endrin, HCB, «-HCH («-BHC), B-HCH (B<BHC), vy-HCH (y-BH
eptachlor, heptachlor epoxide, op'-TDE (op'-DDD), pp'-TDE (pp'-DDB) and methoxychlor.

determination limit for these organochlorine pesticides is 0,005y1g/g. However, the lower ¢
| ug/g for op’-DDT and pp'-DDT, and 0,05 ug/g for methoxychlor.

native references

ng normative documents contain provisions which, through reference in this text, constitute

s do not apply. However, parties to agreements based on this International Standard are e
the possibility of applying the most-recent edition of the normative document indicate

eferences, the latest edition of the-normative documents referred to applies. Members of

bgisters of currently valid International Standards.

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

Animal feeding stuffs &) Preparation of test samples.

Ciple
fion is extracted with acetone. The filtered extract is diluted with water and saturated soc
The, pesticides are partitioned into dichloromethane. The concentrated extract is p

raphic column of 10 % water-deactivated silica gel. The pesticide residues are detern]

residues of

od is applicable to animal feeding stuffs containing residues of one\ er more of the following

DE, op'-DDT,
C), &-HCH

etermination

provisions of

ational Standard. For dated references, subsequent amendments to, or revisions of, any of these

hcouraged to
| below. For
SO and IEC

ium chloride
Urified on a
ined by gas

chromatog

mphy ||Qing an electran capture detectar ar a mass selective detectar

4 Reagents and materials

Use only reagents of recognized analytical grade and with a purity suitable for pesticide residue analysis.

Check the purity of the reagents by performing a blank test under the same conditions as used in the method. The
chromatogram should not show any interfering impurity.

WARNING — Some of the organic solvents are suspected carcinogens. Use with care.

4.1 Water, complying with at least grade 3 in accordance with ISO 3696.
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4.2 Hexane.

4.3 Acetone.

4.4 Dichloromethane.

4.5 Silicag

el 60, with a mass fraction of water of 10 %.

Activate silica gel 60, particle size 63 um to 200 um, at 130 °C overnight, then cool in a desiccator. After cooling to
room temperature, pour the silica gel into an airtight glass container and add sufficient distilled water to bring the
final mass fraction of water to 10 %. Shake the container mechanically or by hand vigorously for 30 s and allow to

stand for 30
more than 6

4.6 Eluting
Mix 1 volumsg
4.7 Inert gg
4.8 Sodium
4.9 Sodium
4.10 Pestic

— aldrin
naphtha

— op'-DDE
— pp'-DDE
— op'-DDT]
— pp'-DDT]

— dieldrin
1,4:5,8-(

— endosul

— endrin
1,4:5,8-¢

i withoccasionatshaking—After-30-mimthe—sitica gets ready for use—tt—shoutd ot be
.

solvent: dichloromethane in hexane, 20 % (by volume).
of dichloromethane with 4 volumes of hexane.

s, for example nitrogen.

sulfate, anhydrous.

chloride, saturated solution.

de reference standards, as follows:

[(AR,4S,4aS,5S,8R,8aR)-1,2,3,4,10,10-hexachioro-1,4,4a,5,8,8a-hexahydro-1,4:5,8-d
enej;

[0,p'-(1,1-dichloro-2,2-bis(4-chlorophenyl) ethylene)];
[p,p'-(1,1-dichloro-2,2-bis(4-chlorophenyl) ethylene)];
[0,p"-(1,1,1-trichloro-2,2-bis(4-chlorophenyl) ethane)];
[p,p-(1,1,1-trichloro-2,2-his(4-chlorophenyl) ethane)];

[(1R,4S,4aS,5R,6R,7S,8S,8aR)-1,2,3,4,10,10-hexachloro-1,4,4a,5,6,7,8,8a-octahydro
imethanonaphthalenel;

an (6,7,8,9,10,40-hexachloro-1,5,5a,6,9,9a-hexahydro-6,9-methano-2,4,3-benzodioxathiepir

[(AR,4S,4aS,5S,6S,7R,8R,8aR)-1,2,3,4,10,10-hexachloro-1,4,4a,5,6,7,8,8a-octahydro-
imetRanonaphthalene];

stored for

imethano-

6,7epoxy-

3-oxide);

b, 7-epoxy-

— HCB (he

etoTHoTrogTHEe e

— o-HCH (a-BHC) (a-1,2,3,4,5,6-hexachlorocyclohexane);

— B-HCH (B-BHC) (B-1,2,3,4,5,6-hexachlorocyclohexane);

— y-HCH (y-BHC,; lindane) (y-1,2,3,4,5,6-hexachlorocyclohexane);

— 6-HCH (8-BHC) (8-1,2,3,4,5,6-hexachlorocyclohexane);

— heptachlor (1,4,5,6,7,8,8-heptachloro-3a,4,7,7a-tetrahydro-4,7-methanoindene);

— heptachlor epoxide (heptachloroepoxy-tetrahydromethanoindene);

© 1SO 2000 — All rights reserved
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— op'-TDE (op-DDD) [0,p’-1,1-dichloro-2,2-bis(4-chlorophenyl) ethane];

— pp'-TDE (pp'-DDD) [p,p'-1,1-dichloro-2,2-bis(4-chlorophenyl) ethane];

— methoxychlor [1,1,1-trichloro-2,2-bis(4-methoxyphenyl) ethane].

4.11 Internal standard: mirex (1,3,5-triboromobenzene) or pentachloronitrobenzene.

412 Pes

ticide standard and internal standard solutions.

4.12.1 Stock-solutions—ofconcentration 1000 luglml

Prepare a

Weigh, to
will result

stock solution of each pesticide reference standard (4.10) and of the internal standard(4-11

as follows.

the nearest 0,1 mg, a mass of a pesticide reference standard (4.10) or the internal standard| (4.11) which
in a solution with a content of reference standard or internal standard of 1 000 ig/ml. WHhile weighing,

observe the cleanness of the standard matrial. Transfer the weighed mass into aolumetric flasK, dissolve in

hexane or

These soljitions are stable for 6 months when stored at 4 °C in the dark.

412.2 In

Pipette 1 ml of each stock solution (4.12.1) into individual 100 ml volumetric flasks. Dilute to volume

The soluti

NOTE
pesticide s

toluene of Img/ml are stable for at least 3 years when stored at —18 °C.

The follow
solutions {]
vial from t
10 % or n
solutions t
(usually in

4.12.3 W
Pipette a

hexane. T

5 App

ermediate solutions, of concentration 10 pg/ml.

bns are stable for at least 3 months when stored at 4¢°C’in the dark.

The stability of properly stored pesticide standards;is' very widely known. Investigations have show
andards tested are stable for 15 years when stared at —18 °C and that stock solutions of pesticid

ing recommended practice may be.used for longer storage. Transfer portions of the prepa
p amber vials with PTFE-lined screwcaps. Weigh the vials and store at —20 °C. When need
he freezer, bring to room temperature and weigh. If the accumulated loss in mass due to e
ore of the prefrozen net mass; discard the vial. Weigh and refreeze stock standards and
hat are in use for more than-3 months (usually in 25 ml vials). Otherwise the prepared stand
2 ml vials) may be stored:at 4 °C and shall be discarded after 3 months.

prking solution, of eoncentration 0,05 pg/ml.
D,5 ml of each-intermediate solution (4.12.2) into a 100 ml volumetric flask and dilute to

e solutioms stable for 1 month when stored at 4°C in the dark (see 4.12.2).

hratus

in an other solvent such as toluene or iso octane. However, dissolve 3-HCH in acetone. Dillite to volume
with the sgme solvent and mix well.

with hexane.

h that all neat
b standards in

red standard
bd, remove a
vaporation is
intermediate
ard solutions

volume with

Before use, wash all glassware thoroughly with detergent free of interfering substances. Rinse with water, then with
acetone and dry.

Avoid the use of plastics containers and do not lubricate the stopcocks with grease, otherwise impurities could be
introduced into the solvents.

Usual laboratory equipment and, in particular, the following.

5.1 Separating funnels, of 500 ml capacity with polytetrafluoroethylene (PTFE) stopcocks and stoppers.

5.2 Filtering flasks, of 500 ml capacity.

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=b58dd1225ce093649ed152123cf0e3d7

ISO 14181:

2000(E)

5.3 Biuchner funnel, of porcelain, with internal diameter 90 mm.

5.4 Graduated tubes, of 10 ml capacity, with polytetrafluoroethylene (PTFE) stoppers.

5.5 Glass chromatographic tube, about 300 mm in length, 8 mm to 10 mm internal diameter, with coarse fritted
plate of porosity grade P 100 (pore size index 40 um to 100 um [2]) or glass wool plug.

5.6 Rotary vacuum evaporator, provided with round-bottom flasks of 100 ml and 500 ml capacities and a water
bath at 40 °C £ 2 °C.

5.7 Mechanical shaker or high-speed blender.

5.8 Gas ch
splitless
column;
electron
electrom
mV reco
data han

Each injectio
the nearest (

The chromat
the instrume
5.8.1 Inject

An autosamy

omatographic system consisting of:

Dr on-column injection system;

Capture detector or mass selective detector;
bter;

der or integrator;

dling software and computer system.

n port, column oven and detector shall be provided:with an independent heating device cd
,1°C.

ographic system shall be adjusted and the, parameters optimized according to the charac
Nt used.

on device

ler or any other adequate ipjection device may be used. For manual injections, use a micrg

1 pl to 5 pul cgpacity with a needle length suitable for the mode of injection (splitless or on-column).

Before inject
with solution

5.8.2 Colun

The use of
equivalent) ig

ng the solution into the-gas chromatograph, rinse the syringe 10 times with pure solvent, th
After injection, rinse the syringe 5 times with pure solvent.

N

Capillary~columns coated with mid-range polarity stationary phases (e.g. SE-30, SE-54,
recommended.

ntrolled to

feristics of

syringe of

bn 5 times

OV-17, or

Standard gl

PSSl V2N aof lanath 2 o+t A4 nd f ity 1oty naeclka

mixture of

Hoana. o af inta al 2 ta A nann witha
SS- COTOTTITTST UT 1ICTIgUT Z 11T Lo i altd O T ItCTia O et Z Tt co— it PaCReCuU— it o

25% QF1+1% OV 11+ 0,5% XE 60 on Chromosorb WHP 0,125 mm to 0,15 mm particle size, or any other
stationary phases and inert supports recommended for organochlorine residue analyses could be used as an

alternative.

The temperature programme for the column shall be chosen to separate the pesticides mixture specified in

clause 1 into

individual components (see annex A).

After installing a new column, it shall be conditioned for at least 24 h at a temperature slightly above the maximum
proposed operating temperature, with carrier gas flowing through it and the end of the column disconnected from

the detector.

© 1SO 2000 — All rights reserved
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5.8.3 Detector

Use an electron capture detector (ECD) operating either in constant current mode or in constant frequency mode at
the polarization voltage, width, amplitude or frequency of the pulses at which a maximum of 0,05 ng
heptachlor epoxide causes 40 % to 50 % full-scale deflection.

5.8.4 Carrier gas and make-up gas

Pure nitrogen (oxygen-free), pure helium or pure hydrogen, or a mixture of argon and methane [90 + 10, by
volume or (95 + 5) % by volume].

5.9 Grindet

6 Sampling

It is impoftant that the laboratory receive a sample which is truly representative and has not been|damaged or
changed during transport or storage.

Sampling Js not part of the method specified in this International Standard. A recommended samplifg method is
given in I0 6497 [1].

7 Preparation of test sample

Prepare the test sample in accordance with ISO 6498.
Grind a pprtion of the well-mixed laboratory sample (dry~0r low moisture products such as cereals and cereal
products, pilseeds and oilseed meals, mixed feeds, hay, etc.) so that it passes completely through|a sieve with

1 mm apeftures. Mix thoroughly.

Chop up fhe high moisture products (e.g. grasses, silages, etc.) and mix thoroughly to obtain hpmogeneous
samples.

8 Prodedure

8.1 General

Carry out pteps 8.2 to 8.4 using both the prepared test sample (clause 7) and a blank sample. The blank sample
shall be frge of residues-at or above the limits of detection found from previous determinations. The blank extract is
used to prepare the matrix-matched standard solution (see 8.5.3).

8.2 Tes|t portion

Weigh, to the nearest 0,1 g, 50 g of the prepared test sample (clause 7) for dry or low moisture products, or 100 g
for high moisture products, into a 1 000 ml conical flask.

8.3 Extraction

Add sufficient water to the test portion so that a total water amount of about 100 g is obtained. Allow the sample to
soak for about 5 min. Add 200 ml of acetone. Close the flask tightly and shake for 2 h on a mechanical shaker or
homogenize for 2 min in a high-speed blender.

Filter the homogenate with suction through a Bichner funnel (5.3) fitted with filter paper of medium porosity, into a

500 ml filtering flask (5.2). Wash the conical flask or the blender cup and the residue on the filter paper with two
25 ml portions of acetone, collecting the washings in the same filtering flask.

© I1SO 2000 — All rights reserved 5
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Measure the volume of the filtrate (V1) and transfer one-fifth of the solution (V5) to a 500 ml separating funnel. Add
250 ml of water, about 50 ml of saturated sodium chloride solution (4.9) and 100 ml of dichloromethane (4.4) to the

separating fu

nnel. Stopper and shake for 2 min.

Allow the phases to separate and draw off the lower phase (dichloromethane) into a second 500 ml separating
funnel (5.1). Repeat the extraction twice with 50 ml of dichloromethane then combine the extracts in the same

500 ml separ

Wash the dic

ating funnel.

hloromethane extract with two 100 ml portions of water, discarding the washings.

Filter the dichloromethane extract through a filter paper containing about 20 g of sodium sulfate (4.8) into a 500 ml

flask of a va
dichlorometh

Concentrate
toa 10 mlgr

Do not allow
8.4 Colun

8.4.1 Prep

Transfer 5 g
the top of the

NOTE
checking for e

8.4.2 Purif

Transfer quantitatively the concentrated extract (8.3) on the top of the column (8.4.1) using 1 mlto 2 ml

hexane.

Elute the org
the rotary va

Concentrate
hexane and
evaporation.
with hexane

When an intg
(4.11) to the

Prepacked silica or florisil cartridges (e.g. Millipore-SEP, PAK) may be used instead of a silica gel cq

ane and add to thé flask.

hduated tube using 1 ml to 2 ml of hexane and concentrate under nitrogen to about 1 ml.

the solution to dry completely or losses of pesticides may occur because of velatility or poor
n clean-up

hration of the column

of silica gel (4.5) to a glass chromatographic tube (5.5). Add 5 g of anhydrous sodium sulfa
silica gel. Wash the prepared column with 20 ml of hexane.

ficiency and absence of interferences.

cation

anochlorine pesticides with-5@"'ml of eluting solvent (4.6) and collect the eluate in the 100
cuum evaporator (5.6).

the eluate to aboutZ2;ml under vacuum at a temperature not exceeding 40 °C. Add abol
concentrate once”more to about 1 ml. Repeat two times, leaving about 1 ml of hexane 3
Transfer to a_ X0 ml graduated tube using 1 ml to 2 ml of hexane. Dilute the sample extrac
or determination by chromatography.

ernal standard method is used, add 1 ml of the intermediate solution (4.12.2) of the interns
final extract before diluting to 10 ml with hexane. Keep the blank extract to prepare the matri

standard soltlltion (see 8.5).

ortions of

the solution to about 2 ml under vacuum at a temperature not exceeding 40 °C. Transfer the solution

solubility.

e (4.8) on

lumn, after

bortions of

M| flask of

t 10 ml of
it the final
t to 10 ml

| standard
K-matched

85 Gasc

hromatography

8.5.1 Preparation of the system

Equilibrate the gas chromatographic system under the recommended operating conditions (5.8).

If the carrier gas volume flow rate through the column is below 25 ml/min, introduce a supplemental contribution of
gas at the outlet of the column in order to ensure a sufficient flow of gas through the electron capture detector
(make-up gas).

Dry the carrier gas by passing it through 0,5 nm molecular sieve traps, previously activated at 350 °C for 4 h to 8 h,
installed in the carrier gas line.

© 1SO 2000 — All rights reserved
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Reactivate the molecular sieves each time a new gas cylinder is assembled and as often as needed.

8.5.2 Ch

Check the

ecking the linearity of the system

linearity of the system from 0,05 ng to 0,5 ng of heptachlor epoxide.

Prepare working solutions with hetachlor epoxide contents ranging from 0,01 ug/ml to 0,1 pg/ml. Inject 1 pl.

Plot the response factor (area/mass, in nanograms, of heptachlor epoxide injected) versus the mass, in nanograms
of heptachlor epoxide injected. The graph shall be straight line parallel to the x-axis. If not, establish the range of
concentrations within which the detector response is linear.

8.5.3 Determination

Inject 1 plfto 2 pl of working standard solution (4.12.3), then the same volume of the sample extract (8.4.2). Dilute
the sampl¢ extract if necessary.

Identify th

Determine
the corres

When the
matrix-maj

individual pesticide peaks on the basis of retention times.

the amount of pesticides by comparing the size of the sample peaks with those of the knoy
bonding pesticide peak in the working standard solution.

results based on solvent standards indicate residue levels @t or above 50 % of the approg

intermedigte solutions (4.12.2) of those pesticides identified in the<sample solution, so that the size of

this refere]
Inject into

Determine
the corres

9 Exp1

9.1 Cal

Calculate

nce solution is within 25 % of the size of the peaks. ifthe sample solution. Bring to 10 ml
the gas chromatograph the same volume as for the‘'sample solution.

the amount of pesticides by comparing the size’ of the sample peaks with those of the knov

bonding pesticide peak in the matrix-matched standard solution.

ession of results

culation
he residue of each individual pesticide in the test sample by the equation:

X ASi X Mg XVZ XV3

i9

=

A X Ay x Mx VXV,

vn amount of

riate MRL, a

ched solution should be used, prepared by adding to the\blank extract (8.4.2) appropriat¢ amounts of

the peaks of
with hexane.

vn amount of

the content of an individual pesticide residue, in micrograms per gram, in the test sample;

A is the area (or height) of the pesticide peak in the sample solution;

As is the area (or height) of the corresponding standard pesticide peak in the working standard solution or in
the matrix-matched standard solution;

A; is the area (or height) of the internal standard peak in the sample solution;

Asi is the area (or height) of the internal standard peak in the working standard solution or in the matrix-
matched standard solution;

mg is the mass, in nanograms, of pesticide in the volume injected into the gas chromatograph;

© 1SO 2000 — All rights reserved
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is the total volume of filtrate, in millilitres, obtained in the extraction step;

is the volume of the filtrate, in millilitres, used in the purification step;

necessary,

\Z

m

is the volume, in microlitres, of the sample solution injected into the gas chromatograph;

is the mass, in grams, of the test portion.

is the final volume, in millilitres, of the test solution, taking into account any further dilution that is

9.2 Reco

Verify the pg
level.

Add to the te
the fortified t

The recovery

original amouint in the sample)/ (added amount)]

The recovery

When a resid

be approximately similar to that of the sample.

10 Confir

Analyses for
obtained corf
column of s

confirm the iglentity of the pesticide.

11 Precis

11.1 Interlaboratory test

Details of an
test may not

ery

rformance of the method by recovery experiments made on fortified blank samples|at the

St portion of a blank sample a known amount of pesticide solution. Let it stand’for 30 min thg
st portion together with the original blank sample with no added pesticides:

(%) is calculated for each pesticide as 100 x [(analysed amount*in ‘the fortified sample

coefficient for each individual pesticide shall be between 70:% and 110 %.

ue exceeding a maximum residue limit (MLR) is to be_confirmed, the concurrent recovery le

mation of identity

confirmation of the identity and quantity~of pesticides shall be performed, particularly when
fespond to or exceed the maximum.residue limits (MRLSs), either by chromatography on
gnificantly different polarity or, where the apparatus is available, by using GC-MS to qu

on

interlaboratory test on the precision of the method are given in annex B. The values derive
be applicable to concentration ranges and matrices other than those given.

11.2 Repeatability

0,05 ng/g

bn analyse

minus the

\vel should

the results
a second
antify and

H from this

The absolute difference between two independent single test results, obtained using the same method on identical
test material in the same laboratory by the same operator using the same equipment within a short interval of time,
will in not more than 5 % of cases exceed the repeatability limit r derived from Tables B.1 to B.17.

11.3 Reproducibility

The absolute difference between two single test results, obtained using the same method on identical test material
in different laboratories by different operators using different equipment, will in not more than 5 % of cases exceed
the reproducibility limit R derived from Tables B.1 to B.17.
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12 Test report

The test report shall specify:

— all information necessary for the complete identification of the sample;
— the sampling method used, if known;

— the test method used, with reference to this International Standard;

— all operating details not specified in this International Standard, or regarded as optional, together with
detail$ of any incidents which may have influenced the test result(s);

— the tept result obtained, or the two test results obtained if the repeatability has been checked:
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Annex A
(informative)

Examples of GC operating conditions for organochlorine pesticides

A.1 Example 1

Column: fused silica capillary OV-1, length 25 m, internal diameter ©,25
thickness 0,25 pm

Column oven temperature: 50 °C for 1 min; 30 °C/min to 150 °C; 3 °C/min to 240 °C; 240.°C for 2

Injector: splitless with 45 s delay, 250 °C, or on-column, initial oven‘temperature

Detector: ECD, 300 °C or MSD

A.2 Examfple 2

Column: fused silica capillary, SE-54 or OV-17,.dength 25 m, internal diametef
film thickness 0,25 m

Column overn temperature: 4 °C/min from 60 °C to 240 °C

Injector: splitless with 45 s delay, 250:2C, or on-column, ambient temperature

Detector: ECD, 300 °C or MSD

10

mm, film

min

0,25 mm,

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=b58dd1225ce093649ed152123cf0e3d7

Annex B

(informative)

Results of interlaboratory test

ISO 14181:2000(E)

The precision of the method was established by an interlaboratory test organized by the Romanian Standardization
institute (IRS) in 1996 and carried out in accordance with 1SO 5725-2 [3]. In this test 12 laboratories participated.
Samples of the following composition were investigated: 50 % maize, 20 % barley, 20 % soya bean meal, 3 % fish

meal, 3 9 fat, 1 % premix, 1,5 % dicalcium phosphate, 1,2 % calcium carbonate and 0,3 % salt, with organo-
chlorine pesticide contents of 0,005 pg/g up to and including 0,5 pg/g.
Table B.1 — Statistical results for aldrin
Parameter Samples
1 2 3 4 5
gltljt?et;(:r df laboratories retained after eliminating 12 12 12 12 12
Number df accepted results 24 24 24 24 24
Mean orgpnochlorine pesticide content, ng/g 0,0056 0,0124 0,045 0,084 0,438
Repeatabjlity standard deviation (s;), 1g/g 0,0089 0,00122 0,0041 0,0054 0,027
Repeatahijlity coefficient of variation, % 16,0 9,9 9,0 6,4 6,1
Repeatabjlity limit (r) [r = 2,8 5], ng/g 0,0025 0,0034 0,011 0,015 0,076
Reprodugibility standard deviation (sg), 119/g 0,0014 0,00247 0,0068 0,009 0,051
Reprodudibility coefficient of variation, % 25,3 19,9 15,1 10,8 11,6
Reprodudibility limit (R) [R = 2,8 sgl, ng/g 0,0039 0,0069 0,019 0,025 0,143
a 1: gample with a target aldrin content of 0,005 pg/g; composition: 50 % maize, 20 % barley, 20 % soya bgan meal, 3 %
fish meal, 3 % fat, 1 % premix“1,5 % dicalcium phosphate, 1,2 % calcium carbonate and 0,3 % salt;
2:  gample with a target aldrin content of 0,01 pg/g; composition as for sample 1;
3:  gample with a target aldrin content of 0,05 pg/g; composition as for sample 1;
4:  gample with a.target aldrin content of 0,1 ng/g; composition as for sample 1;
5.  gample with a target aldrin content of 0,5 ug/g; composition: as for sample 1.

© 1SO 2000 — All rights reserved
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Table B.2 — Statistical results for op'-DDE

Parameter Sample®
1 2 3 4 5
gtljjtrlri\ebrgr of laboratories retained after eliminating 12 12 12 12 12
Number of accepted results 24 24 24 24 24
Mean organochlorine pesticide content, pg/g 0,0068 0,0112 0,0438 0,083 0,427
Repeatability standard deviation (s.), ug/g 0,0015 0,00148 0,0039 0,0064 0,0292
Repeatability coefficient of variation , % 21,7 13,2 8,9 7.7 6,8
Repeatability limit (r) [r = 2,8 5], ng/g 0,0042 0,0041 0,011 0,018 0,082
Reproducibility standard deviation (sg), 1g/g 0,0024 0,00247 0,0072 0i0115 0,067
Reproducibility coefficient of variation % 35,7 22,0 16,5 13,9 15,7
Reproducibility limit (R) [R= 2,8 sg], ng/g 0,0067 0,0069 0,020 0,032 0,188
& 1: sample with a target op'-DDE content of 0,005 ng/g; composition: 50 % maize {20 % barley, 20 % soya befan meal,
3 9 fish meal, 3 % fat, 1 % premix, 1,5 % dicalcium phosphate, 1,2 % calcium carbonate and 0,3 % salt;

2:  sample with a target op'-DDE content of 0,01 pg/g; composition as for‘'sample 1;

3:  sample with a target op'-DDE content of 0,05 ug/g; composition ag+for sample 1;

4:  sample with a target op'-DDE content of 0,1 ug/g; composition-as' for sample 1;

5:  sample with a target op'-DDE content of 0,5 nug/g; composition as for sample 1.

Table B.3 — Statistical results for pp'-DDE
Parameter Sample®
1 2 3 4 5

Number of l@boratories retained after eliminating 12 12 12 12 12
outliers
Number of gccepted results 24 24 24 24 24
Mean organpchlorine pesticide content, pg/g 0,0065 0,0093 0,043 0,0855 0,435
Repeatability standard deviation (s;), ng/g 0,0013 0,0012 0,0035 0,0075 0,034
Repeatability coefficient of variation, % 19,5 12,9 8,2 8,7 7,8
Repeatability limit (r) [r = 2,8 5, pg/g 0,0036 0,0034 0,0098 0,021 0,095
Reproducibility standard deviation (sg), ng/g 0,002 0,0021 0,0054 0,0135 0,069
Reproducibility coefficient of variation, % 30,8 22,6 12,6 15,8 15,9
Reproducibility limit (R) [R = 2,8 sgl, ng/g 0,0056 0,0059 0,015 0,038 0,193

sample with a target pp'-DDE content of 0,01 pg/g; composition as for sample 1;
sample with a target pp'-DDE content of 0,05 pg/g; composition as for sample 1;
sample with a target pp'-DDE content of 0,1 pg/g; composition as for sample 1;

sample with a target pp'-DDE content of 0,5 ug/g; composition as for sample 1.

8 1: sample with a target pp'-DDE content of 0,005 pg/g; composition: 50 % maize, 20 % barley, 20 % soya bean meal,
3 % fish meal, 3 % fat, 1 % premix, 1,5 % dicalcium phosphate, 1,2 % calcium carbonate and 0,3 % salt;

12
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Parameter Sample*
1 2 3 4 5
Number of laboratories retained after eliminating 9 12 12 12 12
outliers
Number of accepted results 18 24 24 24 24
Mean organochlorine pesticide content, pg/g 0,007 0,0094 0,045 0,087 0,46
Repeatahility standard deviation (s.). ng/g 0,00095 0,0013 0,0035 0,0049 0,029
Repeatahijlity coefficient of variation, % 14,3 13,3 7,8 57 6,3
Repeatabjlity limit (r) [r = 2,8 5], ng/g 0,0027 0,0036 0,010 0,014 0,081
Reprodugibility standard deviation (sg), 1g/g 0,0022 0,0030 0,0098 0,013 0,041
Reprodugibility coefficient of variation, % 31,6 26,2 18,0 15,0 8,8
Reprodugibility limit (R) [R= 2,8 srl, na/g 0,0062 0,0084 0,027 0,036 0,115
a 1: gample with a target op-DDT content of 0,005 pg/g; composition: 50 % maize, 20 % barley, 20 % soya|bean meal,
3 % fish meal, 3 % fat, 1 % premix, 1,5 % dicalcium phosphate, 1,2 % calcium carbonate and 0,3 % salt;

2:  gample with a target op'-DDT content of 0,01 pg/g; composition as fer sample 1;

3. gample with a target op'-DDT content of 0,05 pg/g; composition-as for sample 1;

4: $ample with a target op'-DDT content of 0,1 ug/g; compositiof’as for sample 1;

5: gample with a target op'-DDT content of 0,5 ng/g; compgsition as for sample 1.

Table B.5 — Statistical results for pp'-DDT
Parameter Sample®
1 2 3 4 5
Number df laboratories retained after(eliminating 10 12 12 12 12
outliers
Number df accepted results 20 24 24 24 24
Mean orgpnochlorine pesticide content, pg/g 0,0077 0,0123 0,0495 0,088 0,46
Repeatahjlity standard déviation (s;), ng/g 0,00118 0,0017 0,0038 0,007 0,036
Repeatahjlity coefficient of variation, % 15,4 14,0 7,7 8,0 7,9
Repeatabjlitydimiit (r) [r = 2,8 5], ng/g 0,0033 0,0048 0,011 0,02 0,100
Reproductibitity-standard-deviation{sg+e79 80,0024 80,0037 08,0435 08,0442 0,047
Reproducibility coefficient of variation, % 31,2 30,0 27,3 16,2 10,2
Reproducibility limit (R) [R = 2,8 sgl, ng/g 0,0067 0,010 0,038 0,040 0,132
a 1: sample with a target pp'-DDT content of 0,005 pg/g; composition: 50 % maize, 20 % barley, 20 % soya bean meal,
3 % fish meal, 3 % fat, 1 % premix, 1,5 % dicalcium phosphate, 1,2 % calcium carbonate and 0,3 % salt;

2:  sample with a target pp'-DDT content of 0,01 pg/g; composition as for sample 1;

3:  sample with a target pp'-DDT content of 0,05 pg/g; composition as for sample 1;

4:  sample with a target pp-DDT content of 0,1 pg/g; composition as for sample 1;

5.  sample with a target pp'-DDT content of 0,5 pg/g; composition as for sample 1.
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Table B.6 — Statistical results for dieldrin

Parameter Sample®
1 2 3 4 5
Number of laboratories retained after eliminating 12 12 12 12 12
outliers
Number of accepted results 24 24 24 24 24
Mean organochlorine pesticide content, pg/g 0,0047 0,0093 0,042 0,080 0,43
Repeatability standard deviation (s.), ug/g 0,0008 0,0011 0,0041 0,0067 0,0347
Repeatability coefficient of variation, % 17,8 11,8 9,9 8,5 8,0
Repeatability limit (r) [r = 2,8 5], ng/g 0,0022 0,0031 0,0115 0,019 0,097
Reproducibility standard deviation (sg), 1g/g 0,0014 0,00176 0,0067 0,013 0,078
Reproducibility coefficient of variation, % 30,0 18,9 16,0 16,6 18,3
Reproducibility limit (R) [R = 2,8 sg], ug/g 0,0039 0,0049 0,0188 0,036 0,218
a 1: sample with a target dieldrin content of 0,005 ng/g; composition: 50 % maize, 20 % barley, 20 % soya begn meal,
3 9 fish meal, 3 % fat, 1 % premix, 1,5 % dicalcium phosphate, 1,2 % calcium carbonate and 0,3 % salt;

2:  sample with a target dieldrin content of 0,01 pg/g; composition as for sample 1;

3:  sample with a target dieldrin content of 0,05 pg/g; composition astfaersample 1;

4:  sample with a target dieldrin content of 0,1 ug/g; composition as-for sample 1;

5:  sample with a target dieldrin content of 0,5 ng/g; composition as for sample 1.

Table B.7 — Statistical results for endrin
Parameter Sample*
1 2 3 4 5

:Ttrlri\ebrgr of laboratories retained after eliminating 11 11 11 11 11
Number of gccepted results 22 22 22 22 22
Mean organpchlorine pesticide content, pg/g 0,0046 0,0096 0,0446 0,084 0,448
Repeatability standard deviation (s;), ng/g 0,00063 0,00105 0,0044 0,0057 0,036
Repeatability coefficient of variation, % 13,7 10,9 9,9 6.8 8,0
Repeatability limit (r) [r = 2,8 5, pg/g 0,0018 0,0029 0,0123 0,016 0,100
Reproducibility standard deviation (sg), ng/g 0,00138 0,002 0,0053 0,0112 0,0494
Reproducibility coefficient of variation, % 30,0 20,8 11,9 13,4 11,0
Reproducibility limit (R) [R = 2,8 sgl, ng/g 0,0039 0,0056 0,0148 0,031 0,138

sample with a target endrin content of 0,01 pg/g; composition: as sample 1;
sample with a target endrin content of 0,05 pg/g; composition: as sample 1;
sample with a target endrin content of 0,1 ug/g; composition: as sample 1;

sample with a target endrin content of 0,5 ug/g; composition: as sample 1.

& 1: sample with a target endrin content of 0,005 ng/g; composition: 50 % maize, 20 % barley, 20 % soya bean meal,
3 % fish meal, 3 % fat, 1 % premix, 1,5 % dicalcium phosphate, 1,2 % calcium carbonate and 0,3 % salt;

14
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Parameter Sample*
1 2 3 4 5
l(;ll,Lljt?ek:’ir of laboratories retained after eliminating 12 12 12 12 12
Number of accepted results 24 24 24 24 24
Mean organochlorine pesticide content, pg/g 0,0047 0,0091 0,049 0,090 0,45
Repeatahility standard deviation (s.). ng/g 0,00077 0,0009 0,0035 0,0065 0,031
Repeatahijlity coefficient of variation, % 16,5 9,8 7,1 7,2 6,9
Repeatabjlity limit (r) [r = 2,8 5], ng/g 0,0022 0,0025 0,0098 0,0182 0,087
Reprodugibility standard deviation (sg), 1g/g 0,00114 0,00179 0,006 0,0113 0,048
Reprodugibility coefficient of variation, % 24,3 19,7 12,3 12,6 10,8
Reprodugibility limit (R) [R= 2,8 sgl, ng/g 0,0032 0,005 0,0168 0,032 0,134
a 1. $ample with a target HCB content of 0,005 ng/g; composition: 50 % maize, 20 % barley, 20 % soya bean meal, 3 %
fish meal, 3 % fat, 1 % premix, 1,5 % dicalcium phosphate, 1,2 % calcium carbonate and 0,3 % salt;

2:  gample with a target HCB content of 0,01 nug/g; composition as for sample 1;

3:  gample with a target HCB content of 0,05 nug/g; composition as.forsample 1;

4:  gample with a target HCB content of 0,1 pg/g; compositionas-for sample 1;

5.  gample with a target HCB content of 0,5 pg/g; compositian as for sample 1.

Table B.9 — Statistical results a-HCH
Parameter Sample*
1 2 3 4 5
gltljt?et;(:r df laboratories retained after eliminating 12 12 12 12 12
Number df accepted results 24 24 24 24 24
Mean orgpnochlorine pestigide content, pg/g 0,0067 0,0137 0,055 0,092 0,48
Repeatabjlity standard-deviation (s;), ng/g 0,0007 0,0014 0,0042 0,0064 0,035
Repeatahjlity coefficient of variation, % 10,6 10,3 7,6 6,9 7,3
Repeatabjlity limit (r) [r = 2,8 5], ng/g 0,0020 0,0039 0,0118 0,018 0,098
Reproducibility standard deviation (sg), 119/g 0,00155 0,0027 0,0095 0,016 0,055
Reproducibility coefficient of variation, % 23,1 19,9 17,3 17,5 11,5
Reproducibility limit (R) [R = 2,8 sgl, ng/g 0,0043 0,0076 0,027 0,045 0,154
a 1: sample with a target a-HCH content of 0,005 pg/g; composition: 50 % maize, 20 % barley, 20 % soya bean meal,
3 % fish meal, 3 % fat, 1 % premix, 1,5 % dicalcium phosphate, 1,2 % calcium carbonate and 0,3 % salt;

2: sample with a target a-HCH content of 0,01 ug/g; composition as for sample 1;

3: sample with a target a-HCH content of 0,05 ug/g; composition as for sample 1;

4:  sample with a target a-HCH content of 0,1 ng/g; composition as for sample 1;

5.  sample with a target a-HCH content of 0,5 pg/g; composition as for sample 1.
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Table B.10 — Statistical results for B-HCH

Parameter Sample®
1 2 3 4 5
gtljjtrlri\ebrgr of laboratories retained after eliminating 12 12 12 12 12
Number of accepted results 24 24 24 24 24
Mean organochlorine pesticide content, pg/g 0,0088 0,0127 0,044 0,08 0,404
Repeatability standard deviation (s.), ug/g 0,001 0,00134 0,0026 0,0051 0,0264
Repeatability coefficient of variation, % 11,9 10,6 5,9 6,5 6,5
Repeatability limit (r) [r = 2,8 s¢], ng/g 0,0028 0,0038 0,0073 0,0143 0,074
Reproducibility standard deviation (sg), 1g/g 0,0019 0,00255 0,005 0,011 0,036
Reproducibility coefficient of variation, % 21,9 20,0 11,4 13,8 9,0
Reproducibility limit (R) [R = 2,8 sg], ug/g 0,0053 0,0071 0,014 0,031 0,100
& 1: sample with a target B-HCH content of 0,005 pg/g; composition: 50 % maize, 20% barley, 20 % soya beah meal,
3 9% fish meal, 3 % fat, 1 % premix, 1,5 % dicalcium phosphate, 1,2 % calcium carbonate and 0,3 % salt;
2:  sample with a target B-HCH content of 0,01 pg/g; composition as for sample 1;
3:  sample with a target B-HCH content of 0,05 ug/g; composition asfersample 1;
4:  sample with a target B-HCH content of 0,1 ug/g; composition.as$or sample 1;
5:  sample with a target B-HCH content of 0,5 ng/g; compositien as for sample 1.
Table B.11 — Statistical results for y-HCH
Parameter Sample®
1 2 3 4 5
:Ttrlri\ebrgr of laboratories retained after eliminating 12 12 12 12 12
Number of gccepted results 24 24 24 24 24
Mean organpchlorine pesticide content, pg/g 0,109 0,127 0,167 0,195 0,55
Repeatability standard deviation (s;), ng/g 0,0069 0,0055 0,008 0,0063 0,030
Repeatability coefficient of variation, % 6,4 4,3 4,8 3,2 5,5
Repeatability limit (r) [r = 2,8 5, pg/g 0,019 0,015 0,022 0,018 0,084
Reproducibility standard deviation (sg), 1g/g 0,017 0,0083 0,0168 0,0148 0,051
Reproducibility coefficient of variation, % 15,7 6,6 10,0 7,6 9,3
Reproducibility limit (R) [R = 2,8 sgl, ng/g 0,048 0,023 0,047 0,041 0,143

& 1: sample with a target y-HCH content of 0,005 pg/g; composition: 50 % maize, 20 % barley, 20 % soya bean meal,
3 % fish meal, 3 % fat, 1 % premix, 1,5 % dicalcium phosphate, 1,2 % calcium carbonate and 0,3 % salt;

sample with a target y-HCH content of 0,01 ng/g; composition as for sample 1;
sample with a target y-HCH content of 0,05 pg/g; composition as for sample 1;
sample with a target y-HCH content of 0,1 pg/g; composition as for sample 1;

sample with a target y-HCH content of 0,5 pg/g; composition as for sample 1.
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