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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, Part’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 14182 was prepared by Technical Committee~ASO/TC 34, Agricultural food products,
Subcommittge SC 10, Animal feeding stuffs.

Annexes A ahd B of this International Standard are for information only-
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Anima

| feeding stuffs — Determination of residues of

organophosphorus pesticides — Gas chromatographic method

1 Scoq

This Inter
organophg

The meth
phosphord
methyl,

pirimiphos

The lower

NOTE
fenitrothion

2 Norn

The follow
this Intern
publication
investigatg
undated r¢
maintain r

ISO 3696,

ISO 6498,

3  Princ

A test por

e

hational Standard specifies a gas chromatographic method for the determination™of the
sphorus pesticides in animal feeding stuffs.

bd is applicable to animal feeding stuffs containing residues of one or mare of the follo
s pesticides: azinphos-ethyl, azinphos-methyl, bromophos, carbophenathion, chlorpyrifos,
liazinon, dimethoate, ethion, fonofos, malathion, methidathion,~parathion, parg
Lethyl and pirimiphos-methyl.

limit of determination for these organophosphorus pesticides is0;01 ng/g.

The method is probably equally applicable to other organophosphorus pesticides such as me
but it has not been validated for these pesticides.

native references

ng normative documents contain provisiens which, through reference in this text, constitute
s do not apply. However, parties tosagfeements based on this International Standard are e
the possibility of applying the mast recent editions of the normative documents indicate

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

pgisters of currently valid Intethational Standards.

Water for analytical labgratory use — Specification and test methods.

Animal feeding stuffs — Preparation of test samples.

residues of

ving organo-
chlorpyrifos-
thion-methyl,

haccrifos and

provisions of

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

ncouraged to
d below. For
SO and IEC

solution.

iple
ionfis‘extracted with acetone. The filtered extract is diluted with water and a saturated sodlium chloride
The pesticides are partitioned in dichloromethane. The concentrated extract is purified on a

chromatographic column of 10 % water-deactivated silica gel. Gas chromatographic determination is carried out

with a pho

sphorus-selective detector or a mass-selective detector.

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.

©1S0 1999 -
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4.1
4.2 Hexane
4.3
4.4
4.5

4.6

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

Acetone
Dichloromethane
Ethyl acetate

Silica gel , with a mass fraction of water of 10 %.

Activate silic
room tempe
final mass fr.
stand for 30
than 6 h.

4.7 Eluting
Mix equal vo

4.8 Inertga

4.9 Sodium
4,10 Sodiur

4.11 Pestic

azinpho

azinpho

carboph
chlorpyr
chlorpyr
diazinon
dimetho

ethion [

b gel 60, particle size 63 um to 200 um, at 130 °C overnight and cool in a desiccator. After
ture, pour the silica gel into an air-tight glass container and add sufficient distilled water t

Min with occasional shaking. After 30 min the silica gel is ready for use. It may rot'be store|

solvent |, dichloromethane in hexane (50 % volume fraction).
umes of dichloromethane (4.4) and hexane(4.2).

5, €.¢. nitrogen.

sulfate , anhydrous.

N chloride saturated solution

de reference standards, as follows:

5-ethyl [S-(3,4-dihydro-4-oxobenzo[d][1,2,3]triazin-3-yImethyl) O, O-diethyl phosphorodithioat
5-methyl [S-(3,4-dihydro-4-oxobenzo[d][1,2,3]triazin-3-ylmethyl) O,O-dimethyl phosphorodith

bromophos [O-4-bromo-2,5-dichlorophenyl"©, O-dimethyl phosphorothioate];

enothion [S-4-chlorophenylthiomethyl O, O-diethyl phosphorothioate];
fos [O,O-diethyl O-3,5,6-trichloro-2-pyridyl phosphorothioate];
fos-methyl [O, O-dimethyl O-3,5,6-trichloro-2-pyridyl phosphorothioate];
[O,O-diethyl @~2‘isopropyl-6-methylpyrimidin-4-yl phosphorothioate];
bte [O, O-dimethyl S-methylcarbamoylmethyl phosphorodithioate];

D, O, 0,0 tetraethyl S,S~methylene di(phosphorodithioate)];

fonofos

cooling to
D bring the

ction of water to 10 %. Shake the container mechanically or by hand vigorously for 30 s afd allow to

d for more

D
—_—

oate];

O=ethyl S-phenyl ethylphosphonodithioate];

NOTE
accordance wi

malathion [diethyl (dimethoxythiophosphorylthio)succinate];

parathion [O, O-diethyl O-4-nitrophenyl phosphorothioate];

parathion-methyl [O, O-dimethyl O-4-nitrophenyl phosphorothioate];

pirimiphos-ethyl [O-2-diethylamino-6-methylpyrimidin-4-yl O, O-diethyl phosphorothioate];
pirimiphos-methyl [O-2-diethylamino-6-methylpyrimidin-4-yl O, O-dimethyl phosphorothioate];

th 1SO 1750 [1].

methidathion [S-2,3-dihydro-5-methoxy-2-ox0-1,3,4-thiadiazol-3-ylmethyl O,O-dimethyl phosphorodithioate];

The common names and the chemical names (between square brackets) according to IUPAC nomenclature, are in

© 1SO 1999 — All rights reserved
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Internal standard:

ISO 14182:1999(E)

tributylphosphate.

4.13 Pesticide standard solutions

4.13.1 St

ock solutions, of concentration 1 000 pug/ml.

Prepare a stock solution of each pesticide reference standard (4.11) and of the internal standard (4.12) as follows.

Weigh, to the nearest 0,1 mg, a mass of a pesticide reference standard (4.11) or the internal standard (4.12) which
will result in a solution with a content of reference standard or internal standard of 1 000 pg/ml. While weighing,
observe the cleanness of the standard material. Transfer the weighed mass into a volumetric flasks, dissolve in

ethyl acetate-(4-5and-ditute-to-votume-withethylacetate———Mmm ¥

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

4.13.2 In

ermediate solutions, of concentration 10 pg/ml.

Pipette 1 ml of each stock solution (4.13.1) into individual 100 ml volumetric flasks"\Dilute to volur

acetate (4

NOTE
pesticide s
toluene of 1

A recomm
amber via
freezer, br
the prefroz
use for m
vials) mayj

4.13.3 W

5). The solutions are stable for 1 month when stored at 4 °C in the dark.

The stability of properly stored pesticide standards is very widely known_ :lnvestigations have show
andards tested are stable for 15 years when stored at —18 °C and that ‘stock solutions of pesticid
mg/kg are stable for at least 3 years when stored at —18 °C.

ended practice for longer storage is as follows. Transfer portions of the prepared standarg
s with PTFE-lined screwcaps. Weigh the vials and store'at —20 °C. When needed, remove &
ng to room temperature and weigh. If accumulated.less in mass (due to evaporation) is 10
en net mass, discard the vial. Weigh and refreeze stock standards and intermediate solutio
bre than 1 month (usually in 25 ml vials). Otherwise, the prepared standard solutions (ug
be stored at 4 °C and shall be discarded aftef, 1" month.

prking solutions, of concentration 0,5\ug/ml.

Pipette 5 ml of each intermediate solution (4.13.2) into 100 ml volumetric flasks and dilute to volur

acetate (4

4.14 Blar
from previ

5 Appé

5). The solutions are stable for.l month when stored at 4 °C in the dark (see 4.13.2).

k sample solutions,
bus determinations.

ofcthe’same type as the samples being analysed, but free of positi

lratus

Before usg¢, wash all glassware thoroughly with detergent free of interfering substances, rinse with wal

acetone a

Avoid the

nd dry.

LSse) of plastics containers and do not lubricate the stopcocks with grease, otherwise impur

ne with ethyl

h that all neat
b standards in

solutions to
vial from the
Po or more of
ns that are in
ually in 2 ml

ne with ethyl

es, resulting

ter, then with

ties could be

introduce

into the solvents.

Usual laboratory equipment and in particular the following.

5.1 Sepal
stoppers.

5.2 Filtering flasks,

5.3 Bichner funnel,

rating funnels, of capacities 500 ml and 1000 ml, with polytetrafluoroethylene (PTFE) st

of capacity 500 ml.

made of porcelain, with internal diameter 90 mm.

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

©1S0 1999 -
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5.5 Glass chromatographic tube,

plate of porosity grade P 100 (pore size index 40 um to 100 um [2]) or glass wool plug.

5.6 Rotary vacuum evaporator,

bath set at 40 °C.

5.7 Mechan
5.8 Gaschr

5.8.1 Comp

ical shaker or high-speed blender
omatographic system

onents

about 300 mm in length, 8 mm to 10 mm internal diameter, with coarse fritted

provided with round-bottom flasks of capacities 100 ml and 500 ml, and a water

The system
splitless
column;
phosphd
electrom
mV reco
data-ha

Each injectio
the nearest (

The chromat
instrument u

5.8.2 Condi

The injectior
according to

For organop
recommendsg

5.8.3 Injecti
An autosamy

For manual

hall comprise:

or on-column injection system;

rus-selective detector or mass-selective detector;
eter;

rder or integrator;

dling software and computer system.

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

bgraphic system shall be adjusted and the parameters optimized according to the characteri
bed.

fions

port and the detector temperatures shall be 220 °C to 240 °C and 180 °C to 380 °C, re
the manufacturer's instructions.

hosphorus separations_with a capillary column, a temperature programme for the colum
d.

pn device
ler or any~ather adequate injection device may be used.

njections, use a microsyringe of capacity 1 plto 5 pl, with a needle length suitable for th

ntrolled to

btics of the

Spectively,

n oven is

e mode of

tless or on-column)

injection (spl

Before injecting the solution into the gas chromatograph, rinse the syringe tentimes with pure solvent, then
five times with solution. After injection, rinse the syringe five times with pure solvent.

5.8.4 Column

The use of capillary columns coated with nonpolar to mid-range polarity stationary phases, e.g. SE-30, SE-54,

OV-17, or eq

uivalent, is recommended.

Standard glass columns, of length 2 m to 4 m and of internal diameter 2 mm to 4 mm, packed with 10 % DC-200 on

Chromosorb

WHP 0,15 mm to 0,18 mm particle size, or

a mixture of 2% QF1 and 1,5% DC-200 on

Chromosorb WHP 0,125 mm to 1,15 mm particle size, or any other stationary phases and inert supports
recommended for organophosphorus residue analyses could be used as an alternative.

© 1SO 1999 — All rights reserved
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The temperature programme for the column shall be chosen to separate the mixture of pesticides specified in
clause 1 into individual components (see annex A).

After installing a new column, it shall be conditioned for at least 48 h at a temperature slightly above the proposed
highest operating temperature, with carrier gas flowing through it.

5.8.5 Detector

Use a phosphorus-selective detector [flame photometric detector (FPD) or nitrogen-phosphorus detector (NPD) in
P mode] or mass-selective detector (MSD), with a minimum detection limit of 50 pg of P compounds.

5.8.6 Caiiet gas

Use pure nitrogen, pure helium or pure hydrogen.

Dry the carier gas by passing it through 0,5 nm molecular sieve traps, previously activated)at350 °C
installed ir) the carrier gas line.

Reactivatg the molecular sieves each time a new gas cylinder is assembled and as(often as needed.

5.8.7 Au

iliary gases

Use hydrogen and air.

5.8.8 Velfification of the linearity of the system

Check the

linearity of the system from 0,1 ng to 2 ng of parathion:

Prepare working solutions with parathion contents ranging’from 0,05 pg/ml to 1,0 pg/ml. Inject 2 pl.

Plot the p

straight lirfe that passes through the origin. If not;-establish the range of concentrations within which

response

6 Sam

Sampling

S linear.

bling

s not part of the method specified in this International Standard. A recommended sampli

given in 190 6497 [3].

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

7 Prep

or4hto8h,

bak size (area or height) against the mass) in nanograms, of parathion injected. The graph shall be a

the detector

ng method is

damaged or

|aration of test sample

Prepare the test sample in accordance with ISO 6498.

Grind a portion of the well-mixed laboratory sample (dry or low-moisture products, e.g. cereals and cereal products,
oilseeds and oilseed meals, mixed feeds, hay, etc.) so that it passes completely through a sieve with 1 mm

apertures.

Mix thoroughly.

Chop high-moisture products (e.g. grasses, silages, etc.) into small pieces and mix thoroughly to obtain
homogeneous samples.

© 1SO 1999 — All rights reserved
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8 Proced

ure

8.1 General

Carry out the following steps on both the prepared test sample (clause 7) and a blank sample (4.14) having a
matrix of the same type as the sample being analysed, for use in preparing the reference calibration solution.

d. Let the

8.2 Test 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-preducts—rto-a-1000-mt-conical-flask:

8.3 Extragtion

Add enough|water (4.1) to the test portion so that a total amount of water of about 100 §{is” obtaine

sample soak|for about 5 min. Add 200 ml of acetone (4.3). Close the flask tightly and shakéfor 2 h on a n

shaker or ho

Filter the sug

500 ml filteripg flask (5.2). Wash the conical flask or the blender cup and the residue on the filter pape

25 ml portion
Transfer the
(4.4) and tra
chloride solu

Allow the ph
Repeat twiceg

Wash the did
Filter the dic
flask of a v4

dichlorometh

Concentrate
graduated tu

Do not allow

8.4 Colum

8.4.1 Preparation/of the column

mogenize for 2 min in a high-speed blender.
pension with suction through a Bichner funnel (5.3), fitted with filter paper of medium poro
s of acetone, collecting the washings into the same filtering flask (5.2).

filtrate to a 1 000 ml separating funnel. Wash the filtering. flask (5.2) with 100 ml of dichlo
hsfer this to the separating funnel. Add 250 ml of water\(4.1) and about 50 ml of saturat

ion (4.10) into the separating funnel. Stopper and shake for 2 min.

ases to separate and draw off the lower phase.(dichloromethane) into a 500 ml separat
with 50 ml of dichloromethane (4.4) and combinge the extracts in the same 500 ml separatin

hloromethane extract with two 100 ml portiens of water, discarding the washings.
hloromethane extract through a filter\paper containing about 20 g of sodium sulfate (4.9) int
ane and add to the flask.

to about 2 ml under vacuum at a temperature not exceeding 40 °C. Transfer the solution
be using 1 ml to 2 ml af hexane (4.2) and concentrate under nitrogen to about 1 ml.

the solution to dry-0ut or losses of pesticides may occur because of volatility or poor solubilit

n clean-up

L LA &\ in lac ranhio tuba (O O\ A A

~f 10 0

hechanical

Sity, into a
r with two

omethane
ed sodium

ng funnel.
j funnel.

D a 500 ml

icuum evaporator. Rinse the separating funnel and the sodium sulfate with two 10 ml portions of

to a 10 ml

Transfer 5 g

awwntar doontinotod oiling o o o a—echrarmat | =P
—To 70 wattcatattuvarCt—smta g = U o—a grasS St oratograpritc oot (99 Wt oy

sodium sulfate (4.9) on the top of the silica gel. Wash the prepared column with 20 ml of hexane (4.2).

NOTE

checking for efficiency and absence of interferences.

8.4.2 Purification

nhydrous

Prepacked silica or Florisil cartridges (e.g. Millipore-SEP PAK) could be used instead of a silica gel column, after

Transfer quantitatively the concentrated extract (8.3) to the top of the prepared column (8.4.1) using 1 mlto 2 ml
portions of hexane (4.2).

Elute the organophosphorus pesticides with 50 ml of eluting solvent (4.7) and collect the eluate into a 100 ml flask

of a vacuum

evaporator.

© 1SO 1999 — All rights reserved
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Concentrate the eluate as in 8.3 but using ethyl acetate (4.5) instead of hexane and dilute the final solution to 10 ml
with ethyl acetate for chromatography.

When an internal standard method is used, add 0,5 ml of the intermediate solution of tributylphosphate (4.13.2) to
the final extract before diluting to 10 ml with ethylacetate.

Keep the blank extract to prepare the reference calibration solution (8.5).

8.5 Gas chromatography

Equilibrate the gas chromatographic system under the recommended operating conditions (5.8). Inject 1 pl to 2 ul

of working
if necessaty.

Identify th¢ individual pesticide peaks on the basis of retention times.

Determing the amount of pesticides by comparing the size of the sample peaks with thase of the knoy
the corresponding pesticide peak in the working standard solution.

If the resujts correspond to or exceed the maximum residue limits (MRLSs), prepare a reference calibr
by adding|to the blank extract appropriate amounts of intermediate solutions((4.13.2) of those pestici
in the sample solution, so that the size of the peaks of this reference solution is within 25 % of the size
in the sample solution. Dilute to 10 ml with ethyl acetate (4.5). Inject intd.the gas chromatograph the
as for the sample solution.

Determing the amount of pesticides by comparing the size of the;sample peaks with those of the kno
the corresponding pesticide peak in the reference calibration s@lution.

9 Expression of results

9.1 Calgulation

Calculate the content of each individual pesticide residue in the test sample by the equation:

s‘m‘\(

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

4 the size of the sample peak;

standard solution (4.13.3), then the same volume of the sample extract (8.4.2). Dilute the-sample extract

vn amount of

htion solution
les identified
of the peaks
ame volume

vn amount of

ig the size of the corresponding standard pesticide peak in the working standard solution or th

e reference

calibration solution;

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

is the final volume, in millilitres, of the sample extract taking into account any dilution that is necessary;

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

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

© 1SO 1999 — All rights reserved
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9.2 Recovery

Verify the performance of the method by recovery experiments made on fortified blank samples at the 0,1 pug/g

level.

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

NOTE
be approximat

ely similar to that of the sample.

When a residue exceeding a maximum residue limit (MRL) is to be confirmed, the concurrent recovery level should

10 Confir

When the reg
either by ch
available, by

11 Precisi

11.1 Interlgboratory tests

Details of in
figures, are ¢
and matriceg

11.2 Repes

The absolute
test material
will in not ma

11.3 Repro

The absolutg

in different Igboratories by different operators using different equipment, will in not more than 5 % of cas

the reproduc

12 Testre

The test repd

all inforn

ation of [dentity
ults correspond to or exceed the maximum residue limits (MRLS), a confirmation of identity

romatography on a second column of significantly different polarity, or, where’ the ap
using GC-MS to quantify and confirm the identity of the pesticide.

DN

erlaboratory tests on the precision of the method, including a note on the validity of the
iven in annex B. The values derived from these tests may not be applicable to concentrat
other than those given.

itability
difference between two independent single test results, obtained using the same method ¢

in the same laboratory by the same operater using the same equipment within a short inter
re than 5 % of cases exceed the repeatability limit r derived from Tables B.1 to B.15.

ducibility
difference between two single test results, obtained using the same method on identical te

bility limit R derived from Tables B.1 to B.15.

port

rt shallkspecify:

hation necessary for the complete identification of the sample;

s needed,
paratus is

precision
on ranges

n identical
al of time,

S5t material
es exceed

the sampling method used, if known;

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

any incidents which may have influenced the test result(s);

the test result obtained, or the two test results obtained if the repeatability has been checked.

all operating details not specified in this International Standard, or regarded as optional, together with details of

© 1SO 1999 — All rights reserved
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Annex A
(informative)

Examples of gas chromatographic operating conditions for

Example 1

organophosphorus pesticides

Column:

Column oyen temperature:
Injector:

Detector:

Example 2

Column:

Column oyen temperature:
Injector:

Detector:

Example 3

Column:

Column oyen temperature:
Injector:

Detector:

fused silica capillary OV-1, length 25 m, internal diameter 0,25 mmgfi
0,25 um

60 °C for 2 min, then 20 °C/min to 130 °C, 6 °C/min to 240 °C, then 240 °
splitless with 45 s delay, 250 °C, or on-column, initial oven temperature
NPD in P mode, 280 °C, or MSD

fused silica capillary SE-54, length 25 m, jinternal diameter 0,25 mm, f
0,25 pm

60 °C for 0,5 min, then 30 °C/min to 136@*>C, 8 °C/min to 240 °C, then 240
splitless with 45 s delay, 250 °C, artn-column, initial oven temperature
NPD in P mode, 280 °C, or MSD

m thickness

C for 5 min

Im thickness

°C for 2 min

fused silica capillary,'OV-17, length 30 m, internal diameter 0,25 mm, f{im thickness

0,25 um

60 °C for Q,5\min, then 30 °C/min to 160 °C, 6 °C/min to 280 °C, then 280
splitless,\250 °C, or on-column, initial oven temperature

NPD’in P mode, 285 °C, or MSD

°C for 4 min

© 1SO 1999 — All rights reserved


https://standardsiso.com/api/?name=e0b11276b0400d02d613651c6bc5aa5a

1ISO 14182:1999(E)

Annex B
(informative)

Results of interlaboratory tests

The precision of the method was established by an interlaboratory test organized by the Romanian standardization
Association (ASRO) in 1996 and carrled out |n accordance Wlth ISO 57251) [4] In this test seven laboratories

participated. Sa ] oya bean
meal, 3 % fish meal 3 % fat, 1 % prem|x 1, 5% dlcaIC|um phosphate 1,2% caIC|um carbonate and 0,3)% salt, with

organophosghorus pesticide contents of from 0,05 pg/g up to and including 1,0 pg/g.

NOTE THe obtained precision data show that the number (7) of laboratories retained after eliminating outlie[s does not
completely mget the requirement of the IUPAC-AOAC-ISO protocol (at least results of eight laboratoties after ellmination of
outliers). Nevertheless, the resulting precision figures are considered to be acceptable for useyin practice, although the
probability level of the repeatability and reproducibility limits will be less than 95 %. These results have been accepted because
of the instabilify of the samples which gives great problems in organizing an international interlaboratory test.

Table B.1 — Statistical results for azinphaS-ethyl

Sample @
Parameter
N 2 3 4

Number of laboratories retained after eliminating outliers 7 7 7 7
Number of fccepted results 14 14 14 14
Mean orgamophosphorus pesticide content, ug/g 0,043 0,081 0,42 0,79
Repeatability standard deviation (s,), Hg/g 0,003 9 0,005 3 0,034 0,061
Repeatability coefficient of variation, % 9,0 6,5 8,2 7,6
Repeatabilify limit (r) [r = 2,8 x 5], ug/g 0,011 0,015 0,10 0,17
Reproducibjlity standard deviation-(sg), 1g/g 0,005 4 0,013 0,058 0,102
Reproducibjility coefficient ofwatiation, % 12,6 14,0 13,9 12,9
Reproduciblity limit (R)[R= 2,8 x sg], ug/g 0,015 0,032 0,16 0,29
a8 1:samplg¢ with_astarget azinphos-ethyl content of 0,05 pg/g; composition: 50 % maize, 20 % barley, 20 % goya bean

meal, 3 % fish meal, 3 % fat, 1 % premix, 1,5 % dicalcium phosphate, 1,2 % calcium carbonate and 0,3 % salt;

2: sampl¢ with a target azinphos-ethyl content of 0,1 pg/g; composition: as sample 1;

3: sample with a target azinphos-ethyl content of 0,5 pg/g; composition: as sample 1;

4: sample with a target azinphos-ethyl content of 1,0 pg/g; composition: as sample 1.

1) ISO 5725:1986 (now withdrawn) was used to obtain the precision data.
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Table B.2 — Statistical results for azinphos-methyl

Sample 2
Parameter 1 5 3 4

Number of laboratories retained after eliminating outliers 7 7 7 7
Number of accepted results 14 14 14 14
Mean organophosphorus pesticide content, pg/g 0,042 0,085 0,43 0,82
Repeatability standard deviation (s;), ug/g 0,003 8 0,005 2 0,037 0,052
Repeatapifity coefficient of varatiorn, 96 9.0 6,1 86 6,3
Repeatability limit (r) [r = 2,8 x 5], no/g 0,011 0,015 0,104 0,15
Reprodutibility standard deviation (sg), 19/g 0,005 2 0,011 8 04049 0,107
Reprodufibility coefficient of variation, % 12,4 13,9 11,3 13,0
Reprodutibility limit (R) [R= 2,8 x sg], ug/g 0,015 0,033 0,137 0,30
a 1:sanpple with a target azinphos-methyl content of 0,05 pg/g; composition: 50 % maize, 20 % barley, 20 %6 soya bean

meal, B % fish meal, 3 % fat, 1 % premix, 1,5 % dicalcium phosphate, 1,2 % calcium carbonate and 0,3 % sdlt;

2: sanpple with a target azinphos-methyl content of 0,1 pg/g; composition: as-sample 1;

3: sanpple with a target azinphos-methyl content of 0,5 pg/g; composition\as sample 1;

4: sanjple with a target azinphos-methyl content of 1,0 pg/g; composition: as sample 1.

Table B.3 -+ Statistical results for bromophos

Sample 2
Parameter
1 2 3 4

Number ¢f laboratories retained\after eliminating outliers 7 7 7 7
Number pf accepted results 14 14 14 14
Mean orglanophosphorus pesticide content, pg/g 0,045 0,082 0,44 0,84
Repeatability standard deviation (s;), ng/g 0,003 9 0,0057 0,028 0,055
Repeatability, coefficient of variation, % 8,6 7,0 6,3 6,6
Repeatability limit (r) [r = 2,8 x 5], no/g 0,011 0,016 0,007 8 0,15
Reproducibility standard deviation (sg), 19/g 0,005 6 0,0103 0,052 0,097
Reproducibility coefficient of variation, % 12,5 12,5 11,8 115
Reproducibility limit (R) [R= 2,8 x sg], ug/g 0,016 0,029 0,146 0,27
a8 1:sample with a target bromophos content of 0,05 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 bromophos content of 0,1 pg/g; composition: as sample 1;

3: sample with a target bromophos content of 0,5 pug/g; composition: as sample 1;

4: sample with a target bromophos content of 1,0 pug/g; composition: as sample 1.
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Table B.4 — Statistical results for carbophenothion

Sample @
Parameter 1 5 3 4

Number of laboratories retained after eliminating outliers 7 7 7 7
Number of accepted results 14 14 14 14
Mean organophosphorus pesticide content, ug/g 0,044 0,077 0,43 0,85
Repeatability standard deviation (s;), ug/g 0,003 9 0,005 4 0,036 0,055
Repeatabilifycoefficientof variatiomn, % 8.9 7,0 85 6,4
Repeatabilify limit (r) [r = 2,8 x 5], Hg/g 0,011 0,015 0,10 0,15
Reproducibjlity standard deviation (sg), Hg/g 0,006 2 0,011 2 0,054 0,092
Reproduciljility coefficient of variation, % 14,0 14,6 12,5 10,9
Reproducibjlity limit (R) [R= 2,8 x sg], no/g 0,017 0,031 0,15 0,26
& 1:samplg with a target carbophenothion content of 0,05 pg/g; composition: 50 % maize; 20 % barley, 20 % $oya bean

meal, 3 % fish meal, 3 % fat, 1 % premix, 1,5 % dicalcium phosphate, 1,2 % calcium-earbonate and 0,3 % salt;

2: sampl¢ with a target carbophenothion content of 0,1 pg/g; composition: as saiple 1;

3: sampl¢ with a target carbophenothion content of 0,5 pg/g; composition: assample 1;

4: sampl¢ with a target carbophenothion content of 1,0 ug/g; composition:yas sample 1.

Table B.5 — Statistical results for chlorpyrifos

Sample @
Parameter
1 2 3 4

Number of laboratories retained after eliminating outliers 7 7 7 7
Number of ccepted results 14 14 14 14
Mean orgamophosphorus pesticide content, pg/g 0,044 0,089 0,46 0,86
Repeatability standardydeviation (s), Hg/g 0,003 9 0,005 3 0,036 0,051
Repeatabilify coefficient of variation, % 8,9 6,0 7.8 59
Repeatabilipy-imit (r) [r = 2,8 x 5], pg/g 0,011 0,015 0,10 0,14
Reproducibility standard deviation (sg), Hg/g 0,005 6 0,009 7 0,044 0,102
Reproducibility coefficient of variation, % 12,7 10,9 9,6 11,8
Reproducibility limit (R) [R= 2,8 x sg], no/g 0,017 0,027 0,123 0,28
a 1: sample with a target chlorpyrifos content of 0,05 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 chlorpyrifos content of 0,1 pg/g; composition: as sample 1;

3: sample with a target chlorpyrifos content of 0,5 pug/g; composition: as sample 1;

4: sample with a target chlorpyrifos content of 1,0 pg/g; composition: as sample 1.
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Table B.6 — Statistical results for chlorpyrifos-methyl

Sample 2
Parameter 1 5 3 4

Number of laboratories retained after eliminating outliers 7 7 7 7
Number of accepted results 14 14 14 14
Mean organophosphorus pesticide content, pg/g 0,044 0,090 0,47 0,91
Repeatability standard deviation (s;), ug/g 0,003 8 0,005 8 0,027 0,06
Repeatapifity coefficient of varatiorn, 96 8.7 6,4 5.7 6,6
Repeatability limit (r) [r = 2,8 x 5], no/g 0,011 0,016 0,076 0,168
Reprodutibility standard deviation (sg), 19/g 0,0055 0,0127 0047 0,112
Reprodutibility coefficient of variation, % 12,6 14,1 10,0 12,3
Reprodutibility limit (R) [R= 2,8 x sg], ug/g 0,015 0,036 0,13 0,314
a 1: sanpple with a target chlorpyrifos-methyl content of 0,05 pg/g; composition: 50 % madize, 20 % barley, 20 P6 soya bean

meal, B % fish meal, 3 % fat, 1 % premix, 1,5 % dicalcium phosphate, 1,2 % calciumn carbonate and 0,3 % sdlt;

2: sanpple with a target chlorpyrifos-methyl content of 0,1 pg/g; composition;-as.sample 1;

3: sanpple with a target chlorpyrifos-methyl content of 0,5 pg/g; composition: as sample 1;

4: sanjple with a target chlorpyrifos-methyl content of 1,0 ug/g; compasition: as sample 1.

Table B.7 =~ Statistical results for diazinon

Sample 2
Parameter 1 5 3 4

Number ¢f laboratories retained after eliminating outliers 7 7 7 7
Number pf accepted results 14 14 14 14
Mean orgganophosphorus, pesticide content, pg/g 0,044 0,091 0,46 0,88
Repeatability standard-deviation (s;), ug/g 0,0037 0,0057 0,030 0,061
Repeatability coefficient of variation, % 8,4 6,2 6,5 6,9
Repeatability limit (r) [r = 2,8 x 5], no/g 0,010 0,016 0,084 0,17
Reproducibility standard deviation (sg), 19/g 0,006 7 0,0107 0,043 0,125
Reproducibility coefficient of variation, % 15,2 11,7 9,3 14,2
Reproducibility limit (R) [R= 2,8 x sg], ug/g 0,019 0,030 0,12 0,35
a8 1: sample with a target diazinon content of 0,05 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 % sal;

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

3: sample with a target diazinon content of 0,5 pg/g; composition: as sample 1;

4: sample with a target diazinon content of 1,0 pg/g; composition: as sample 1.

© 1SO 1999 — All rights reserved 13


https://standardsiso.com/api/?name=e0b11276b0400d02d613651c6bc5aa5a

1ISO 14182:1999(E)

Table B.8 — Statistical results for dimethoate

Sample @
P
arameter 1 5 3 4

Number of laboratories retained after eliminating outliers 7 7 7 7
Number of accepted results 14 14 14 14
Mean organophosphorus pesticide content, ug/g 0,044 0,085 0,44 0,96
Repeatability standard deviation (s;), ug/g 0,004 2 0,006 8 0,038 0,067
Repeatabilifycoefficientof variatiomn, % 9.6 8,0 8,6 7,0
Repeatabilify limit (r) [r = 2,8 x 5], Hg/g 0,012 0,019 0,106 0,19
Reproducibjlity standard deviation (sg), Hg/g 0,006 9 0,012 7 0,051 0,147
Reproducibfility coefficient of variation, % 15,6 15,0 11,7 13,7
Reproducibjlity limit (R) [R= 2,8 x sg], no/g 0,019 0,036 0,143 0,41
a8 1: sample with a target dimethoate content of 0,05 pg/g; composition: 50 % maize, 20:9% barley, 20 % soya bpan meal,

3 % fish eal, 3 % fat, 1 % premix, 1,5 % dicalcium phosphate, 1,2 % calcium carbenate and 0,3 % salt;

2: sampl¢ with a target dimethoate content of 0,1 pg/g; composition: as sample~L;

3: sampl¢ with a target dimethoate content of 0,5 pug/g; composition: as sample 1;

4: sampl¢ with a target dimethoate content of 1,0 pg/g; composition: as.sample 1.

Table B.9 —'Statistical results for ethion

Sample @

Parameter 1 5 3 4
Number of laboratories retained after eliminating outliers 7 7 7 7
Number of fccepted results 14 14 14 14
Mean orgamophosphorus-esticide content, ug/g 0,044 0,088 0,446 0,876
Repeatabilify standard deviation (s;), Hg/g 0,004 3 0,005 6 0,038 0,055
Repeatability coefficient of variation, % 9,8 6,4 8,5 6,2
RepeatabilityAimit (r) [r = 2,8 x 5], pa/g 0,012 0,016 0,106 0,154
Reproducibility standard deviation (sg), Hg/g 0,005 9 0,009 8 0,057 0,086
Reproducibility coefficient of variation, % 13,5 11,1 12,7 9,9
Reproducibility limit (R) [R= 2,8 x sg], no/g 0,017 0,027 0,16 0,24

& 1: sample with a target ethion content of 0,05 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 % sal;

2: sample with a target ethion content of 0,1 pg/g; composition: as sample 1;
3: sample with a target ethion content of 0,5 pg/g; composition: as sample 1;

4: sample with a target ethion content of 1,0 pg/g; composition: as sample 1.
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Table B.10 — Statistical results for fonofos

Sample 2

Parameter 1 5 3 4
Number of laboratories retained after eliminating outliers 7 7 7 7
Number of accepted results 14 14 14 14
Mean organophosphorus pesticide content, pg/g 0,046 0,087 0,46 0,85
Repeatability standard deviation (s;), ug/g 0,003 6 0,005 8 0,028 0,056
Repeatapifity coefficient of varatiorn, 96 7.8 6,7 6,1 6,6
Repeatability limit (r) [r = 2,8 x 5], pa/g 0,010 0,016 0,08 0,16
Reprodutibility standard deviation (sg), 19/g 0,005 3 0,012 0705 0,09
Reprodufibility coefficient of variation, % 11,5 11,0 10,9 10,6
Reprodugibility limit (R) [R= 2,8 x sg], ug/g 0,015 0,034 0,14 0,25

a 1: sanpple with a target fonofos content of 0,05 pg/g; composition: 50 % maize, 20 %barley, 20 % soya bean meal, 3 %
fish mgal, 3 % fat, 1 % premix, 1,5 % dicalcium phosphate, 1,2 % calcium carbonate and 0,3 % sal;

2: sanpple with a target fonofos content of 0,1 pg/g; composition: as sample 4
3: sanpple with a target fonofos content of 0,5 pg/g; composition: as sample 1,

4: sanjple with a target fonofos content of 1,0 pg/g; composition: as sample 1.

Table B.11~ Statistical results for malathion

Sample 2

Parameter 1 5 3 4
Number ¢f laboratories retained\after eliminating outliers 7 7 7 7
Number pf accepted results 14 14 14 14
Mean orglanophosphorus pesticide content, pg/g 0,046 0,090 0,47 0,93
Repeatability standard deviation (s;), ng/g 0,004 6 0,007 5 0,035 0,064
Repeatability, coefficient of variation, % 10,0 8,3 7.4 6,9
Repeatability limit (r) [r = 2,8 x 5], ng/g 0,012 9 0,021 0,098 0,179
Reproducibility standard deviation (sg), 19/g 0,007 2 0,013 6 0,058 0,132
Reproducibility coefficient of variation, % 15,8 15,0 12,3 14,2
Reproducibility limit (R) [R= 2,8 x sg], ug/g 0,020 0,038 0,162 0,37

a 1:sample with a target malathion content of 0,05 ug/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 malathion content of 0,1 pg/g; composition: as sample 1;
3: sample with a target malathion content of 0,5 pg/g; composition: as sample 1;

4: sample with a target malathion content of 1,0 pg/g; composition: as sample 1.
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