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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_also take part in the work 1SQ collahorates closely with the International Electrotechnical

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 castingd 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 14939 was prepared by Technical Committee ISO/TC 34, Food | products,
Subcommittge SC 10, Animal feeding stuffs.

Annexes A anhd B of this International Standard are for information only-
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Animal feeding stuffs — Determination of carbadox content —

Metho

d using high-performance liquid chromatography

1 Scoj

This Intefnational Standard specifies a high-performance liquid chromatographic (HRLC) met

determinal

The meth

The lower

NOTE 1
as a percer

NOTE 2
feed additiy

2 Norn

The follow
this Intern
publication
investigatq
undated r
maintain r

ISO 6498:

3 Prin

Carbadox
water. The

e

ion of the carbadox content in premixtures and animal feeding stuffs.

limit of detection is 0,1 mg/kg.

For animal feeding stuffs the mass fraction of carbadox is expressed in milligrams per kilogram, and f
tage by mass.

Carbadox is a chemotherapeuticum belonging to the quingxaline group. Carbadox is used as a grd
e for piglets.

native reference

ng normative document contains 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 editions of the normative documents indicate|
pferences, the latest edition_of the normative document referred to applies. Members of

pgisters of currently valid taternational Standards.

1998, Animal feeding-stuffs — Preparation of test samples.

Ciple

is extracted from the sample with a mixture of acetonitrile and methanol. Animal feeds are p

hod for the

pd is applicable to animal feeding stuffs with a mass fraction of carbadox of 0,5 mg/kg (limit of
guantificajon) to 100 mg/kg, and to premixtures with a mass fraction of carbadox@p-to 10 %.

pr premixtures

wth-promoting

provisions of

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

ncouraged to
d below. For
EC and ISO

ewetted with
remixtures is

extract of animal feeds is purified through a short aluminium oxide column. The extract of p

directly dil

HPLC with UV detection at a wavelength of 365 nm (see references [1] to [3]).

" ('l bkl H Y £ o ' o | L ) L L £ L " R L 1L
ted-withamixtureof-water,—acetonitriteand—methanot—Thefinatextracts analyset 0y .uverse-phase

The presence of dimetridazole, nitrofurazone or sulfadimidine sodium can interfere with the determination of

carbadox.

Alternatively, carbadox may be determined after post-column derivatization with sodium hydroxide with detection at
a wavelength of 420 nm.

© ISO 2001 - All rights reserved
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nts

Use only reagents of recognized analytical grade.

4.1

4.2

Extraction solvent: mixture of acetonitrile and methanol (1:1 by volume).

Water, demineralized or deionized, with resistivity of at least 10 MQ-cm, or water of at least equivalent purity.

Combine equal volumes of acetonitrile and methanol. Mix well and allow to adjust to room temperature before use.

4.3 Dilution solvent: mixture of extraction solvent (4.2) and water (4.1) (70:30 by volume).

Mix 70 ml of pxtraction solvent (4.2) with 30 ml of water (4.1).

4.4  Acetig acid, volume fraction, w(CH3CO,H) = 10 %.

Dilute 10 ml pf glacial acetic acid to 100 ml with water.

4.5 Sodium acetate solution, c(Co,H3NaO>,) = 0,01 mol/l, pH = 6,0.

Weigh 0,82 ¢ of water-free sodium acetate into a 1 000 ml one-mark volumetric-flask. Dissolve in 700 njl of water.
Adjust the pHl to pH = 6,0 with acetic acid (4.4). Dilute to the mark with water~and mix.

4.6  Mobilg phase for HPLC.

Combine 825 ml of sodium acetate solution (4.5) and 175 ml of .acetonitrile and mix. Filter the eluent|{through a
0,22 um filtef using a solvent filtration system (5.2), and degas for'10 min in an ultrasonic bath (5.3) beforg use.

4.7 Carbaflox standard material, 3-(2-quinoxalinyl metfiylene) carbazic acid methy ester N, N’ -diokide (CAS

number 6804

WARNING S
daylight or

-07-5).

hrtificial white light. Avoid inhalation of and exposure to the toxic carbadox standar

and solutiops thereof. Work in a fume eupboard when handling the solvents and solutions. W

glasses and

4.8 Carba

Weigh 10 mg
extraction so

protective clothing.
Hox stock solution (approximately 100 pug/ml).

+ 1 mg of carbadox (4.7), to the nearest 0,1 mg, into a 100 ml one-mark volumetric flask.
vent (4. 2), dilute)to the mark and mix. Calculate the concentration taking into account the p|

standard material. Preparedresh every month. Store in the dark at 0 °C to 8 °C.

49 Carba

Pipette 1,0 m

Hox werking solutions (approximately 2 ug/ml and 10 pg/ml).

- Because of the sensitivity of earbadox to light, conduct all operations in the alpsence of

i material
par safety

Dissolve in
Lrity of the

sks. Dilute

l@and 5,0 ml of the carbadox stock solution (4.8) into separate 50 ml one-mark volumetric fla

htant L4 2\ and o f oananl

to the mark vt

P S~ I PRT 3PN~ WP~ I  Dranara froclh for Aol caoriac o
T Umutiulh SUTVETIU (5.9 ) ATTU TTTHA. T TCpParc imc ot 1TUr ©aullh oCTTITo UT oAalliyIto.

4.10 Carbadox working solutions (approximately 0,4 ug/ml and 2 pg/ml).

Pipette 1,0 ml of the carbadox stock solution (4.8) into a 50 ml one-mark volumetric flask, dilute to the mark with
mobile phase (4.6) and mix. Pipette 10 ml of this solution (2 ug/ml) into a 50 ml one-mark volumetric flask, dilute to
the mark with mobile phase (4.6) and mix. Prepare fresh for each series of samples.

4.11 Dimetridazole standard material, 1,2-dimethyl-5-nitro-1H-imidazole (CAS number 551-92-8).

WARNING — Because of the sensitivity of dimetridazole to light, conduct all operations in the absence of
daylight or artificial white light. Avoid inhalation of and exposure to the toxic dimetridazole standard

© ISO 2001 - All rights reserved
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material and solutions thereof. Work in a fume cupboard when handling the solvents and solutions. Wear
safety glasses and protective clothing.

4.12 Dimetridazole stock solution (approximately 100 pg/ml).
Weigh 10 mg = 1 mg of dimetridazole (4.11), to the nearest 0,1 mg, into a 100 ml one-mark volumetric flask. Dilute
to the mark with methanol and mix. Calculate the concentration taking into account the purity of the standard

material. Prepare fresh every month. Store in the dark at 0 °C to 8 °C.

4.13 Dimetridazole working solution (approximately 20 ug/ml).

Pipette 2,¢miof the dimetridazote stock sotutionm (4-12)mo a 10t one-mark votametric ftask-Ditutg to the mark
with waterland mix. Prepare fresh for each series of samples.

4.14 Sulladimidine standard material, sodium salt of 4-amino-N-(4,6-dimethyl-2-pyrimidinyl) benzene
sulfonamidge (CAS number 1981-58-4).

WARNING — Avoid inhalation of and exposure to the toxic sulfadimidine standard material apd solutions
thereof. Work in a fume cupboard when handling the solvents and solutions. Wear safety glasses and
protective clothing.

4.15 Sul{adimidine stock solution (approximately 200 pg/ml).
Weigh 10|mg = 1 mg of sulfadimidine standard material (4.14), to. the nearest 0,1 mg, into a 50 ml one-mark
volumetriq| flask. Dilute to the mark with methanol and mix. Calculate the concentration taking into] account the
purity of tHe standard material. Prepare fresh every month. Store.in‘the dark at 0 °C to 8 °C.

4.16 Sul{fadimidine working solution (approximately 20 pug/ml).

Pipette 1,0 ml of sulfadimidine stock solution (4.15) intesa 10 ml one-mark volumetric flask. Dilute to the mark with
water and|mix. Prepare fresh for each series of samples.

4.17 Nitrpfurazone standard material, 5-nitrg-2-furaldehyde semicarbazone (CAS number 59-87-0)

WARNING — Because of the sensitivity, of nitrofurazone to light, conduct all operations in thg absence of
daylight or artificial white light. Avoid inhalation of and exposure to the toxic nitrofurazohe standard
material gnd solutions thereof. Work in a fume cupboard when handling the solvents and solutions. Wear
safety gldsses and protective clothing.

4.18 Nitrpfurazone stock‘solution (approximately 100 pg/ml).
Weigh 10 mg = 1 mg of-nitrofurazone (4.17), to the nearest 0,1 mg, into a 100 ml one-mark volumetri¢ flask. Dilute

to the mafk with methanol and mix. Calculate the concentration taking into account the purity of the standard
material. Hreparefresh every month. Store in the dark at 0 °C to 8 °C.

4.19 Nitrpfurazone working solution (approximately 20 pg/ml).

Pipette 2,0 ml of nitrofurazone stock solution (4.18) into a 10 ml one-mark volumetric flask. Dilute to the mark with
water and mix. Prepare fresh for each series of samples.

4.20 Neutral aluminium oxide, activity 1.
For total de-activation 0 % to 1 % of water is necessary.
4.21 Sodium hydroxide solution, c(NaOH) = 0,5 mol/I.

Weigh 20 g of sodium hydroxide into a 1 litre one-mark volumetric flask and dissolve in 10 ml of water. Dilute to the
mark with water and mix.

© ISO 2001 - All rights reserved 3
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5 Apparatus

Usual laboratory apparatus and, in particular, the following.

51 pH-meter.

5.2 Solvent filtration system, all glass apparatus suitable for 0,22 um filters.

5.3 Ultrasonic bath.

5.4 Rotary shaker, horizontal rotation, rotation frequency 250 min™ to 300 min~".

5.5 Glass|microfibre filter, diameter 15 cm.

5.6 Glass|wool.

5.7 Glass|column for chromatography, length 30 cm, internal diameter 10 mm, restricted at the enc
with a wad of glass wool (5.6), or an equivalent column with an internal diameter of 10mm:

5.8 Filtratjon system, equipped with polyvinylidene difluoride (PVDF) filters or-polytetrafluorethyle

filters of porg
59 Water
5.10 HPLC
5.10.1 Pum
5.10.2 Injeq
5.10.3 UV (

If available, 3

5.10.4 Recgrder.

5.10.5 Gual
3,9 mm, or a

5.10.6 Anal

For mass fra|
5 um, length

size 0,45 um.

bath, capable of being heated to 50 °C, or heating moduleeguipped with a supply of nitro
system, comprising the following.

p, pulse free, capable of maintaining a volume flow<rate of 0,5 ml/min to 1,5 ml/min.

tion system, with loop suitable for 20 ul to 1004l injections.

etector, suitable for measurements at a wavelength of 365 nm.

diode array detector may be usedfor confirmation purposes.

d column: silica-bonded\€1g packing with particle size of ca. 30 um, length 20 mm, interna
guard column of equivalent quality.

ytical column;

Ctions of carbadox less than 10 mg/kg (feeding stuffs), use silica-bonded C1g packing with p
200 mmyinternal diameter 3,0 mm, or an analytical column of equivalent quality.

For mass fra

bonded Cqg

and fitted

ne (PTFE)

hen.

| diameter

hrticle size

use silica-

mixtures),

equivalent quality.

For carbadox, a capacity factor (K”) of at least 1,0 shall be obtained.

The capacity

K’ =

factor is defined as:

tr —1p
to

column of

© ISO 2001 - All rights reserved
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where

K’ is the capacity factor;

tr is the retention time, in minutes, of carbadox;

tp  is the retention time, in minutes, of the unretained peak.
5.10.7 Peristaltic pump (for post-column derivatization).

5.10.8 Spiral reaction coil (for post-column derivatization), polytetrafluorethylene (PTFE), length 2 m, internal
diameter 4,5 mm.

5.10.9 UY/Vis detector, suitable for measurements at a wavelength of 420 nm (for post-column-deriyatization).

5.11 Disposable syringe, of capacity 5 ml.

6 Sampling

Sampling Js not part of the method specified in this International Standard. A' recommended sampling method is
given in I90 6497 [5].

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

7 Preparation of test sample
Prepare the test sample in accordance with ISO 6498-

Grind the [aboratory sample (usually 500 g) so\that it passes completely through a sieve with 1 mm apertures. Mix
thoroughly.

8 Prodedure

8.1 General

In conjundtion with the“analysis of the test sample (or a series of test samples), analyse a blank sample and a
spiked blahk sample™If available, a reference sample may be analysed to check the performance of the method.

Annex A shows 'dflow chart of the procedure.

For blank samptes;usehomogenatesof comparabte feedswithramass fractionmof carbadoxof tessthan 0,1 mg/kg.
For spiked blank samples, use blank feed samples to which carbadox is added. Blank samples and reference
samples may be kept for a year if stored at a temperature of 0 °C to 8 °C.

The analysis should be repeated if the recovery is lower than 91 % or higher than 103 % for mass fractions of
carbadox of 50 mg/kg.

8.2 Preparation of spiked sample

The mass fraction of carbadox in the spiked sample should be approximately equal to that expected in the test
sample. Prepare a spiked sample containing 50 mg/kg of carbadox as follows.

© ISO 2001 - All rights reserved 5
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Pipette 5,0 ml of the stock solution (4.8) into a 250 ml conical flask. Under a flow of nitrogen, evaporate to a volume
of approximately 0,5 ml and add 10 g of blank feed. Mix thoroughly and allow to stand for at least 10 min before
proceeding with the extraction (8.3).

8.3 Extraction

8.3.1 Feeding stuffs containing 0,1 mg/kg to 10 mg/kg of carbadox

Weigh 10,0 g of the prepared test sample to the nearest 0,1 g in a 250 ml conical flask. Add 50,0 ml of extraction
solvent (4.4), stopper and shake vigorously for 30 min on the rotary shaker (5.4). Filter the solution through a glass
microfibre filter (5.5) and use the filtrate for column chromatography according to 8.4,

8.3.2 Feed|ng stuffs containing 10 mg/kg to 100 mg/kg of carbadox
Weigh 5,0 g |of the prepared test sample to the nearest 0,1 g in a 250 ml conical flask. Addc15,0 ml of water, mix
and allow to [stand for 5 min. Add 35,0 ml of extraction solvent (4.2), then stopper and shake)vVigorously [for 30 min

on the rotary shaker (5.4). Filter the solution through a glass microfibre filter (5.5) and use the filtrate for column
chromatography according to 8.4.

8.3.3 Premlixtures containing up to 2,0 % of carbadox
Weigh 1,0 g pf the prepared test sample, to the nearest 0,01 g, in a 250 mkcphical flask. Add 15,0 ml of water, mix
and allow to |stand for 5 min. Add 35,0 ml of extraction solvent (4.2), then{stopper and shake vigorously [for 30 min
on the rotary|shaker (5.4). Filter the solution through a glass microfibre-filter (5.5).

Dilute the filfrate with dilution solvent (4.3) to obtain a final solution with a mass fraction of carbadok between
5 pg/ml and 10 pg/ml. The dilution factor is f.

Mix well and ffilter the solution using the filtration system (5:8). Use the filtrate for HPLC analysis accordinfy to 8.5.
The required|dilution factor (f) may be estimated by\using the equation:

m- We
V- pr

fe 3

where
fe |is the estimated required dilution factor of the sample extract;
m |is the mass, i0 grams, of the test portion;

We |is the expécted mass fraction of carbadox, in milligrams per kilogram, in the sample;

pr |isthe required concentration of carbadox, in micrograms per millilitre, in the final solution;

V  is the total volume, in millilitres, of extraction solvent added to the test portion (see also 8.5.2.3).

8.3.4 Premixtures containing 2 % to 10 % of carbadox

Weigh 0,5 g of the prepared test sample, to the nearest 5 mg, in a 250 ml conical flask. Add 45,0 ml of water, mix
and allow to stand for 5 min. Add 105,0 ml of extraction solvent (4.2), stopper and mix. Place the flask in an
ultrasonic bath (5.3) for 15 min. Shake vigorously for 15 min on the rotary shaker (5.4). Filter the solution through a
glass microfibre filter (5.5).

Dilute the filtrate with dilution solvent (4.3) to obtain a final solution with a mass fraction of carbadox between
5 pg/ml and 10 pg/ml. The dilution factor is f.

6 © IS0 2001 — All rights reserved
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Mix well and filter the solution using the filtration system (5.8). Use the filtrate for HPLC analysis in accordance with

8.5.

NOTE

8.4 Column chromatography

See 8.3.3 for the calculation of an estimated dilution factor.

8.4.1 For each sample extract, dry-pack a glass column (5.7), fitted at the bottom with a plug of glass wool (5.6),
with 4 g of aluminium oxide (4.20). Apply 15 ml of extract, prepared according to 8.3.1 or 8.3.2, to the column and

discard the first 2 ml of eluate.

For samplpes containing 0,1 mg/kg to 10 mg/kg of carbadox, proceed in accordance with 8.4.2.
For samplges containing 10 mg/kg to 100 mg/kg of carbadox, proceed in accordance with 8.4.3.

8.4.2 Collect 6 ml of eluate in a small graduated cylinder. Pipette 4 ml of the eluate intg)a calibra

ed tube and

evaporate|the solvent to near dryness, using the water bath or heating module (5.9)at“40 °C to 50 °C, under a

gentle strgam of nitrogen. Dilute with 2 ml of mobile phase (4.6). Mix in an ultrasonic bath (5.3)
solution uging the filtration system (5.8). Use the filtrate for HPLC analysis according.to 8.5.

8.4.3 Collect 4 ml of eluate in a small graduated cylinder and filter the solution using the filtration

Use the filfrate for HPLC analysis according to 8.5.

8.5 HPLC analysis

8.5.1 HHLC conditions

See Table| 1.

Table 1

and filter the

system (5.8).

Parameter

Setfting for mass fractions of
carbadox up to 10 mg/kg

Setting for mass fraction
carbadox >10 mg/kg

s of

Analytical column

njection volume
Wavelength
Sensitivity (indicative)
Recorder

Chart speed

[Mobile phase volume flow rate

ChromSpher C,g2

0,6 ml/min

50 pl

365 nm

0,005 AUFS to 0,04 AUFS
10 mV

1,0 cm/min

pBondapak Cqg2
1,5 ml/min

20 ul

365 nm

0,02 AUFS to 0,08 AUFS
10 mV

1,0 cm/min

by ISO of these products.

& " ChromSpher and pBonapak are examples of suitable products available commercially. This information
is given for the convenience of users of this International Standard and does not constitute an endorsement

The conditions given in Table 1 are only indicative, because in practice settings will be related to the column and

detector used.

© ISO 2001 - All rights reserved
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8.5.2 Procedure

8.5.21

Inject the carbadox working solutions (4.9) into the chromatogram until a stable baseline and

reproducible peak heights or peak areas are obtained. For peak heights or peak areas, the difference between the
highest and the lowest result should be less than 5 % of the mean result of three consecutive injections.

In the analysis of premixtures and feeding stuffs containing 10 mg/kg or more of carbadox, use the carbadox
working solutions (4.9).

In the analysis of feeding stuffs containing less than 10 mg/kg of carabox, use the lower-concentration carbadox
working solutions (4.10).

The carbado

NOTE fas
perpendicular

8.5.2.2
the two carb
be prepared.

X peak shall be symmetrical (fag < 2).

is the width on the tail side of the perpendicular line of the peak, divided by the width on, the front
ine of the peak, both measured at 10 % of the peak height.

There shall be a proportional relation (within 5 %) between the concentrations’and the peak|

hdox working solutions. If a deviation of more than 5 % is found, new carbadox working solu

Inject the exfracts of the blank sample, the spiked blank sample and the working solutions of dimetridaz

sulfadimiding
the feed mat]
or to adjust t
(4.6).

Consecutive
working solu

The observe
the results of

8.5.2.3
account the
of an extract

If the newly
should be rd

(4.16) and nitrofurazone (4.19). If the carbadox peak is not¢Symmetrical or not fully sepal
[ix peaks or the peaks of the injected standard solutions, it is’/necessary to use another HP
e chromatographic conditions by an increase or decrease\in the aqueous content of the mo

y inject the carbadox working solutions (4.9 or 4.10), five sample extracts and again the
ions. Repeat this sequence, if necessary, for the other sample extracts in the series.

 peak heights or peak areas for the carbadox working solutions should be within a margir
the carbadox working solutions injected-before.

the mass fraction of carbadox in_a premixture is quite obviously lower than expected (
lerance), it is recommended t@ repeat the analysis applying in steps 8.3.3 or 8.3.4 an addit
on solvent consisting of 35-mkof extraction solvent (4.2) and 15,0 ml of water.

obtained mass fractionnof carbadox is more than 15 % higher than the original value, th
peated with another-additional 50 ml of the described extraction solvent. This addition

repeated untjl the difference irCresults of consecutive determinations of the mass fraction of carbadox ig

15 %.

9 Confir

mation

9.1 Gene

side of the

heights of
tions shall

ole (4.13),
rated from
| C column
bile phase

carbadox

of 5% of

aking into
onal 50 ml

e analysis
should be
less than

al

If the identity of the substance causing the peak in the chromatogram is doubtful based on the peak shape or on
the result obtained, the identity of the determined analyte may be confirmed by either applying co-chromatography
or a diode array detector. In the first case, proceed in accordance with 9.2; in the latter case, proceed in
accordance with 9.3. Alternatively, the presence of carbadox may be confirmed by applying post-column
derivatization with sodium hydroxide solution (see 9.4).

9.2 Co-chromatography
Prepare a spiked sample extract by adding an appropriate amount of carbadox working solution (4.10) to the

sample extract. The amount of carbadox added shall be approximately equal to the estimated amount of carbadox
in the sample extract.
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Inject the sample extract, carbadox working solution (4.10) and spiked sample extract. Only the peak in the
chromatogram presumed to be the analyte peak should intensify, should increase in height proportionally to the
spiking level, and should increase in peak width at half height by no more than £ 10 % of the original width.

Proceed in accordance with clause 10.
9.3 Diode array detector

9.3.1 Conditions

The conditians _are as described in 8 51 however a diode array detector is used instead of a UV detector. See
Table 2.

Table 2
Parameter Setting
Sample wavelength 365 nm
Sample bandwidth 4 nm (i.e. wavelength of 365 nm + 2'nm)
Reference wavelength 450 nm
Reference bandwidth 100 nm
Spectrum range 225 nm to 400 nm
Spectrum baseline, apex, up-slepe and down-slope inflection points

9.3.2 Propcedure
Allow the pystem to stabilize. Inject the 2 ug/ml carbadox working solution (4.10), suspected sample|extracts and

again the P pg/ml carbadox working solution (4.10).*Record the spectra at the baseline, up-slope angl down-slope
inflection points and peak apex. Store all data.

9.3.3 Evpluation
Plot in ong figure the normalized differénce spectra (sample - baseline) of the sample peak, recorded at the apex

and at the|up-slope and down-slope inflection points. Plot in one figure the normalized spectra of the |sample peak
and of the|carbadox working solytion peak, recorded at the apex.

9.3.4 Confirmation criteria
The identify of the analyte is confirmed if the following criteria are satisfied.

a) The retention time of the sample peak shall be equal (£ 5 %) to the retention time of the standard peak. In
case pf-doubt, standard addition (standard material added to the sample) shall be performed.

b) Assess the purity of the sample peak on the basis of the conformity of the difference spectra, recorded at the
apex and at up-slope and down-slope inflection points. At each wavelength the relative absorption shall be
equal (within 15 %) for all spectra.

c) The difference spectra of the sample and standard peaks recorded at the peak apex shall not be visually
different for those parts of the spectra with a relative absorption of at least 10 %. This criterion is met when the
same maxima are present within a margin determined by the resolution of the detection system (typically 2 nm
to 4 nm). At no observed point shall the deviation between the two spectra exceed 15 % of the absorbance of
the standard analyte at that particular wavelength.
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9.4 Post-column derivatization

9.4.1 General

Additional evidence for the presence of carbadox, especially in samples containing less than 5 mg/kg, may be
found by applying a post-column derivatization which is specific for carbadox. In that case proceed as follows.

Using a T-joint and a peristaltic pump (5.10.7), after the analytical column and before the reaction coil (5.10.8), add
sodium hydroxide solution (4.23) to the mobile phase. The absorption maximum of carbadox will shift to 420 nm.

9.4.2 Conditions
See Table 3.
Table 3
Parameter Setting

Reagent volume flow rate 0,23 ml/min
Wavelength 420 nm
Injection volume 100 pl

10 Calculption of results

10.1 General

Calculate thd

mass fraction of carbadox in the sample by comparing the peak height or peak area of t

he sample

extract with the mean of the peak heights or peak areas of\the carbadox working solution injected beforg¢ and after

the sample.
carbadox.

10.2 Feedi

Calculate the

Use the results obtained with the carbadox,working solution with the best matching mass

ng stuffs containing 0,1 mg/kg-to 10 mg/kg of carbadox

mass fraction of carbadox(Wg) in the feeding stuff sample by the equation:

fraction of

L
hg 2m
where
w; is the mass-fraction of carbadox, in milligrams per kilogram, in the test sample;
h s thedpeak height, in length units, obtained for the sample extract;
hs is the peak height, in length units, obtained for the carbadox working solution;
ps Is the concentration of carbadox, in micrograms per millilitre, in the carbadox working solution;
V is the total volume, in millilitres, of extraction solvent added to the test portion;
m is the mass, in grams, of the test portion.

Alternatively, the peak area may be used in the calculation instead of the peak height and a linear regression
model may be used to calculate the carbadox content in the sample extracts.

Round the result to the nearest 0,1 mg/kg.

10
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10.3 Feeding stuffs containing 10 mg/kg to 100 mg/kg of carbadox

Calculate the mass fraction of carbadox (W) in the feeding stuff sample by the equation:

where the symbols are as in 10.2.

Alternatively, the peak area may be used in the calculation instead of the peak height and a linear regression
model may be used to calculate the carbadox content in the sample extracts

Round the result to the nearest 1 mg/kg.

10.4 Premixtures containing up to 10 % of carbadox

Calculate the mass fraction of carbadox (wcp) in the premixture sample by the equation:

h \Y, —4
Wep 3 E~ps o fx10 " f,

where
Wep i the mass fraction of carbadox in the premixture sample;.expressed as a percentage;
wg ip the concentration of carbadox, in micrograms peranillilitre, in the carbadox working solutiory;
f is the dilution factor of the sample extract (see8:3.3 or 8.3.4);
f,  ib the unit correction factor (f, = 1 kg-mg *%).

The other symbols are as in 10.2.

Alternativgly, the peak area may be used in the calculation instead of the peak height and a lineqr regression
model may be used to calculate the caradox concentration in sample extracts.

Round thg result to the nearest 0;01- %.

11 Precjision

11.1 Intdrlaboratery test

Details of |an’interlaboratory test on the precision of the method, including a note on the validity of the precision

figures, ate-given in annex B. The values derived from this interlaboratory test may not be applicable to

concentration ranges and matrices other than those given.

11.2 Repeatability

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:

a) 10 % of the mean of the two test results for mass fractions of carbadox up to 50 mg/kg;

b) 14 % of the mean of the two test results for mass fractions of carbadox between 1 % and 10 %.
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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:

a) 25 % of the mean of the two test results for mass fractions of carbadox up to 50 mg/kg;

b) 18 % of the mean of the two test results for mass fractions of carbadox between 1 % and 10 %.

12 Test report

The test repqrt shall specify:

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

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

d) all opergting details not specified in this International Standard, or regarded(@s optional, together with details of
any incidents which may have influenced the test results;

e) the test fesult obtained, or the two test results obtained if the repeatability has been checked.
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(informative)

Flow chart

1ISO 14939:2001(E)

Feeding stuffs containing
0,1 mg/kg to 10 mg/kg
of carbadox

10 mg/kg to 100 mg/kg
of carbadox

Feeding stuffs containing

Premixtures
containing up to 2 %
of carbadox

Premixtures
containing 2 % to 10 %
of carbadox

0,5 g of sample + 45 ml

10 g of fample F 50 mi
of methfanol/acetonitrile

5gofsample ¥ 15 mi
of water

Incubate for 5 min

Add 35 ml of
methanol/acetonitrile

g of sampie + 15 mi
of water

Incubate for 5 min

Add 35 ml of
methanol/acetonitrile

of-water
Incubate for 5 min

Add 105 ml of

methanol/agetonitrile

Shake for 30 min

Filter

Shake for 30 min

Filter

Shake for 30 min

Filter

Sonicate fgr 15 min

Shake for|15 min

Filtgr

Apply (15 ml of filtrate
to aluminjum oxide column

Disdard first 2 ml
bf eluate

Collect 6 ml of eluate

Apply 15 ml of filtrate

Discard fifsty2 ml
of.eluate

Collect’'4 ml of eluate

to aluminium oxide.column

Pipette 4 ml of
elugte in a tube

Evagorate to_near
dryness

Dilute to between
5 pg/ml and 10 pg/ml
of carbadox
and 30 % of water

DissdlveZresiduein
2 ml of mobile phase

HPLC analysis

ChromSpher C4g
Solvent flow: 0,6 ml/min

Inject 50 ul

HPLC analysis
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uBondapak Cqg

Solvent flow:
1,5 ml/min

Inject 20 pl
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