INTERNATIONAL
STANDARD

ISO
13493

Second edition
2021-08

Meat and meat products =

Determination of chloramphenicol

content — Reference method

Viande et produits a base de viandé — Dosage du chloramphénicol —

Méthode de référence

Reference number
1SO 13493:2021(E)

©1S0 2021


https://standardsiso.com/api/?name=a87d8f3f54015c653ad1f998ce5552a6

ISO 13493:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2021

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=a87d8f3f54015c653ad1f998ce5552a6

ISO 13493:2021(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
1 S0P ... 1
2 NOITNATIVE TEECI@INCES .........occccocovoveieiesssse st 1
3 Terms and AeFIMITIOIIS ... 1
4 PIAIICEPI@ ..ok
4.1 Liquid chromatographic method. ...
4‘.2 lelulb‘l th UlIldtUgl dplly Ldlldtﬂlll 1455 SPCCLUUIIICL Y llleLllUd
5 SAMIPLIIIG ...t e b f 2
Preparation of test SAMPIe ...y eV | 2
Test method of liquid chromatography
7.1 REAZENTES.....ooooi e
7.2 Apparatus............
7.3 Procedure.........
7.3.1  General
7.3.2  T@STPOTEION oo S
7.3.3  Preparation of @Xtract. ... e
7.3.4  Solid-phase extraction ....................
7.3.5  Liquid-liquid extraction..................
7.3.6  Chromatographic analysis
7.4 Calculation ... M
7.5 Precision........
7.5.1 Interlaboratory test
7.5.2  REPEAtADIIILY oo 50 e
7.5.3  ReproducCibility . ...... 55
8 Test method of liquid chromatggraphy tandem mass spectrometry method
(reference Method). ...l e
8.1 Reagents and materials.......
8.2 Apparatus ... ot
8.3 Procedure.....
8.3.1  GEICIAL ..o
£ T0C 07/ (= g 010 ) o o 0 ) o N
8.3.3 (CPreparation of extract............cccoon.
8.3,4. ) Solid-phase extraction
835~ LC-MS/MS analysis
8.4 Calculation ...,
8.5 Precision ...
8.5.1  INterlaboratory TSt ...
8.5.2  RePALADIIILY oot
0.5.3 REPTOAUCIDIIIEY ...
9 T@ST TEPOT T ...k 11
Annex A (informative) HPLC chromatogram of chloramphenicol standard solution and LC-
MS/MS chromatogram of chloramphenicol standard solution................c, 13
BIDLIOZTAPIY . ... 16

© 1S0 2021 - All rights reserved iii


https://standardsiso.com/api/?name=a87d8f3f54015c653ad1f998ce5552a6

ISO 13493

:2021(E)

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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD ISO 13493:2021(E)

Meat and meat products — Determination of
chloramphenicol content — Reference method

1 Scope

This document specifies the liquid chromatographic (LC) method for the determination of
chloyamptrenicot tontentof uscte tissue of Tireat; nctuding tivestockamd poultry:

This|document specifies the liquid chromatography tandem mass spectrometry (method (LC-MS/
MS) for the determination of chloramphenicol content of muscle tissue, casing, liverlof megat and meat
products, including livestock and poultry.

This[document specifies LC-MS/MS as the reference method.
The LC method is suitable for the determination of chloramphenicol content greater than 6{5 mg/kg.
LC-MS/MS is suitable for the determination of chloramphenicol contént greater than 0,1 pglf/kg.

Test pamples which have deteriorated cannot be analysed with'this method.

2 Normative references

The following documents are referred to in the text'in such a way that some or all of their content
constitutes requirements of this document. Forgdated references, only the edition cited [applies. For
unddted references, the latest edition of the reférenced document (including any amendments) applies.

ISO 3696, Water for analytical laboratory tise — Specification and test methods

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO gnd IEC maintain terminological databases for use in standardization at the following gddresses:

— SO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1
chlorampheénicol content
masy fraction of chloramphenicol residue in meat and meat products

Note 1 to entry: The chloramphenicol content is expressed in micrograms per kilogram.
Note 2 to entry: The chloramphenicol content is determined according to the procedure specified in this

document.

4 Principle

4.1 Liquid chromatographic method

A test portion is extracted with water. Filtration and solid-phase extraction are used to isolate the
lipophilic components from the aqueous solution. The chloramphenicol is eluted from the cartridge with
dichloromethane. The organic phase is evaporated and purified by liquid-liquid extraction with water

© IS0 2021 - All rights reserved 1
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and toluene. The chloramphenicol is measured with reverse-phase chromatography by ultraviolet (UV)

detection.

4.2 Liqui

d chromatography tandem mass spectrometry method

The test portion is extracted with ethyl acetate, defatted with n-hexane and cleaned up with hydrophile-
lipophile balance (HLB) solid phase extraction. The chloramphenicol is determined and confirmed by
LC-MS/MS in multiple reaction monitoring (MRM) mode, operating in negative ionization.

5 Sampl
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temperatury
least twice

Fill a suitab
that deterio
but always ¥

7 Testm
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ing

17604.

hnt that the laboratory receive a sample which is truly representative andyhas not
changed during transport or storage.

representative sample of at least 200 g. Store the sample in such a@ay that deterior
n composition are prevented.
Fation of test sample
mple to reach room temperature. Remove excess of fatand inedible parts.
the laboratory sample with the appropriate €quipment (7.2.3). Take care tha
hrough the equipment.

e airtight container with the prepared saniple. Close the container and store in such 3
Fation and change in composition are prevented. Analyse the sample as soon as practig
vithin 24 h of homogenization.

ethod of liquid chromatography

ents

gents of recognized analytical grade, unless otherwise specified.

er, conformihig to at least grade 3 in accordance with ISO 3696. The water shall be fq

not part of the method specified in this document. A recommended sampling methlod is

been

htion

the

e of the sample material does not rise above 25:2C. If a mincer is used, pass the sample at

way
able,

ee of

7.1.2 Nitrpgen, 'suitable for evaporating solvents.

7.1.3 Dichloromethane.

7.1.4 Toluene.

7.1.5 Acetate buffer, c((CH;CO,Na) = 0,01 mol/l, pH = 4,3.

Dissolve 0,82 g of anhydrous sodium acetate in about 970 ml of water. Adjust the pH to 4,3 with a mass
fraction of 50 %dilute acetic acid (CH;CO,H) using the pH-meter (7.2.1). Transfer the solution to a
1 000 ml one-mark volumetric flask. Dilute to the mark with water and mix.

7.1.6 Acetonitrile, HPLC grade.

© ISO 2021 - All rights reserved
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7.1.7 Mobile phase.

Add 750 ml of acetate buffer (7.1.5) to 250 ml of acetonitrile (7.1.6) and mix thoroughly.

Before use, filter the eluent through a 0,22 pm filter (7.2.2) and degas.

7.1.8 Chloramphenicol stock solution, 100 pg/ml.

Weigh, to the nearest 0,1 mg, 10 mg of chloramphenicol and transfer it to a 100 ml one-mark volumetric

flask
This

. Dilute to the mark with methanol and mix.

stock-solutionis-stableforonemonth-when-storedinthedark

7.1.9

Pipef
with
Prep
with
and

Thes|

7.2

Chloramphenicol standard solutions.

te 5,0 ml of the stock solution (7.1.8) into a 100 ml one-mark volumetric flask. Dilute
water and mix.

qre four standard solutions by diluting 1,0 ml, 2,0 ml, 5,0 ml and 15,0 ' ml of this soluti
water to obtain solutions with a chloramphenicol content of 0,05-pg/ml, 0,10 pug/ml
,75 ug/ml, respectively.

e standard solutions are stable for one week when stored imthe dark.

Apparatus

The Qisual laboratory apparatus and, in particular, thecfollowing shall be used.

7.2.7

7.2.2

7.2.3
This

pH-meter.
Membrane filter, of low dead volume and pore size 0,22 um.

Mechanical or electrical equipment capable of homogenizing the laboratory samp

includes a high-speed rotational cutter, or a mincer fitted with a plate with apertures n

4,0 npm in diameter.

7.2.4

7.2.5

NOTH

7.2.4

Laboratory blender (e.g. Stomacher blenderd) or vortex type).

Filter paper, quantitative, fast filtration rate, of diameter about 15 cm.

Forexample, Whatman 41, 1441-047-GE Whatman Grade 41, proved to be suitablel).

Extraction cartridges, of capacity 20 ml, containing diatomaceous earth that extra

to the mark

bn to 100 ml
0,25 pg/ml

le.

bt exceeding

ts lipophilic

com

NOTE

OIICIILS f[ Ol 4queous bUluLiUIlb.

Extrelut®, manufactured by Merck, Darmstadt, Germany (No. 11737), proved to be suitablel).

7.2.7 Water bath or heating block, capable of being maintained at (40 * 1) °C, with equipment for
drying with nitrogen (7.1.2), or rotary vacuum evaporator.

7.2.8 Centrifuge tubes, of capacity 25 ml.

7.2.9 Vortex mixer, operating at a rotation frequency of about 700 r/min.

1) These are examples of suitable products available commercially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of these products.
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7.2.10 Centrifuge, operating at a radial acceleration of about 1 000g.
7.2.11 Micropipettes, of capacity 300 pl.

7.2.12 Liquid chromatograph, equipped with:
— aconstant-flow pump;
— aninjector;

— areverse-phase Cg or C;g column with an internal diameter of 3 mm, length of 20 cm and particle
size of § um, or a column of equivalent quality;

— a UV/VIS detector suitable for measurements at a wavelength of 285 nm; if available, a.diode array
detectof (for confirmation purposes).

7.3 Proc¢dure

7.3.1 General

If it is necgssary to check whether the repeatability limit (see 7.5.2) is-met, carry out two siingle
determinatipns in accordance with 7.3.1 to 7.3.6.

In conjunctipn with the analysis of the test solution (or a series of test solutions), analyse a spiked blank
sample witH a chloramphenicol content of 10 ug/kg and a blank sample.

7.3.2 Test portion

Weigh 10 g (m) of the prepared test sample (see Clause'6) the nearest 0,1 gin a 100 ml conical flask.
7.3.3 Preparation of extract
7.3.3.1 Add 40,0 ml of water and mix vigorously for 3 min with the laboratory blender (7.2.4).

7.3.3.2 THe volume (V;) of the water phase obtained is 40,0 ml plus the volume of water in th¢ test
portion (noymally about 7,5 ml water in 10 g of sample).

7.3.3.3 Filter the samplethrough a filter paper (7.2.5).
7.3.4 Solid-phasecextraction

7.3.4.1 Transfer'20,0 ml (V,) of the filtrate to an extraction cartridge (7.2.6).

7.3.4.2 After (15 = 0,2) min, elute the chloramphenicol with 70 ml of dichloromethane (7.1.3).
Evaporate the organic phase to a volume of about 1 ml under a gentle stream of nitrogen (7.1.2) in the
water bath (7.2.7).

7.3.4.3 Transfer the residue to a centrifuge tube (7.2.8) with about 10 ml of dichloromethane (7.1.3).
Evaporate carefully to absolute dryness.

7.3.5 Liquid-liquid extraction

7.3.5.1 Add 400 pl (V3) of water and 2,0 ml of toluene (7.1.4) to the residue and mix gently for 1 min at
a rotation frequency of about 700 r/min on the vortex mixer (7.2.9).

4 © IS0 2021 - All rights reserved
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7.3.5.2 Centrifuge for 5 min at a radial acceleration of 1 000g in the centrifuge (7.2.10). Remove as
much as possible of the organic phase with a pipette and discard it.

7.3.5.3 Add 1,5 ml of toluene and mix gently for 1 min at a rotation frequency of about 700 r/min on
the vortex mixer (7.2.9). Centrifuge for 5 min at a radial acceleration of 1 000g in the centrifuge (7.2.10).

7.3.5.4 Remove as much as possible of the organic phase with a pipette and discard it. Transfer 300 pl
of the aqueous phase to a suitable container using a micropipette (7.2.11).

7.3.6 Chromatographic analysis

7.3.4.1 Chromatographic conditions

Parameter Setting

Wave¢length 285 nm

Mobile phase (7.1.7) volume flow rate 0,6 ml/min

Injedtion volume 100 ul

NOTH The injection volume and the volume flow rate depend on‘the column dimensions.

7.3.4.2 Chromatographic procedure

Wait|until the liquid chromatograph (7.2.12) systeniuis stabilized. Inject the blank samplg, the spiked
blank sample and the four chloramphenicol standaxd solutions (7.1.9).

Check for chloramphenicol signals in the “sample chromatograms at the retentipn time of
chlofamphenicol contents of these solutions:

7.3.6.3 Measurement

Meagure the chloramphenicol peak heights or peak areas of the test solution and the chloramphenicol
stanglard solutions.

The Fresponses obtained for the chloramphenicol standard solutions shall be linearly related to the
chlofamphenicol contents of these solutions.

NOTH Confirmiation can be carried out with a diode array detector for chloramphenicol conteits exceeding
10 pg/ke.

7.4 | Calculation

Calcuds

h Vi XV.
we XpX 1)( 3 (1)

hy xmxV,

where

w is the chloramphenicol content, in micrograms per kilogram, of the test sample;
h is the peak height or peak area, in length or area units, found for the test solution;

hg  is the peak height or peak area, in length or area units, found for one of the standard

solutions (7.1.9);

© IS0 2021 - All rights reserved 5
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the chloramphenicol content, in micrograms per millilitre, of the standard solution;

the mass, in grams, of the test portion (7.3.2);

volume of water in the test portion);

V2

V3 s

the volume, in microlitres, of water added in 7.3.5.1 to the residue (V3 = 400 ul).

----- d naaract olla

is the volume, in millilitres, of the water phase obtained after mixingin 7.3.3.2 (V; = 40 ml + the

is the volume, in millilitres, of filtrate transferred in 7.3.4.1 to the extraction cartridge (V, = 20 ml);

Report the 1

The result ¢
Clause 9).

acule ded tatha 01 ..
CouIt T UUITULU tU tIIC 1ICAarcotlv v, L HBI 1\6-

hall not be corrected for recovery. The recovery shall be specified in the test yreport

7.5 Precision

7.5.1 Intd

The precisid
ISO 5725:19

The results
this test wil

The results
recovery for

rlaboratory test

n of the method was established by interlaboratory tests cartied out in accordance
862).

of interlaboratory tests have been published, see Referénce [5]. The values derived
possibly not be applicable to concentration ranges and'matrices other than those give

of another interlaboratory test, carried out in a¢cordance with ISO 5725:1986, show
meat, meat products and poultry is reproducible and approximately 55 %.

7.5.2 Repeatability

The absolut
on identical
a short inte
content of 1

7.5.3

The absolut
test materis
more than 5

8 Testm

e difference between two independent single test results, obtained using the same mgq
test material in the same laboratory by the same operator using the same equipment wj
rval of time, will in not morethan 5 % of cases exceed 2,1 ug/kg for a chloramphe

D ng/ke.

Reproducibility

(see

with

from
n.

that

thod
ithin
nicol

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

| in different {aboratories with different operators using different equipment, will i
% of cases éxceed 4,9 pg/kg for a chloramphenicol content of 10 pg/kg.

ethod of liquid chromatography tandem mass spectrometry method

(referenc

N not

pamethod)

8.1 Reagents and materials

Use only reagents of recognized analytical grade, unless otherwise specified.

8.1.1 Water, conforming to at least grade 3 in accordance with ISO 3696.

8.1.2 Methanol, LC-MS/HPLC grade.

8.1.3 Acetonitrile, LC-MS/HPLC grade.

2)

6

Cancelled and replaced by the ISO 5725 series.
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8.1.4 Ethyl acetate.

8.1.5 n-hexane.

8.1.6 Ammonium hydroxide: analysis grade.

8.1.7 -glucuronidase, about 40 000 enzyme activity unit.

8.1.8 Methanol and water solution I (volume ratio 2:8).

Add

8.1.9
Add

8.1.1

8.1.1
Weig

volujnetric flask. Dilute to the mark with methanol (8.1.2) and'mix.

This

8.1.1

Pipef
with

8.1.1
8.1.1
volu
This

8.1.1

Pipet

Weiikll, to the nearest 0,1 mg,10,0 mg of CAP-d; standard (8.1.13) and transfer it to a 100 j

0 ml of methanol (8.1.2) and 80 ml of water into a 100 ml one-mark volumetric flask g

Methanol and water solution II (volume ratio 1:1).

b0 ml of methanol (8.1.2) and 50 ml of water into a 100 ml one-mark volumetric flask g
0 Chloramphenicol, purity > 99 %, reference substance.

1 Chloramphenicol stock solution, 100 pg/ml.

h, to the nearest 0,1 mg, 10,0 mg of chloramphenicol (8.1.10) and transfer it to a 100 1

stock solution is stable for one month when stored in‘the dark.

2 Chloramphenicol (CAP) working solution; 1,0 pg/ml.

te 1,0 ml of the stock solution (8.1.11) into‘a 100 ml one-mark volumetric flask. Dilute
methanol and water solution II (8.1.9)'and mix.

3 Chloramphenicol-ds, internalstandard, purity > 99 %, reference substance.

4 Internal standard chlorkamphenicol-d; (CAP-d;) stock standard solution, 100 p.

etric flask. Dilutee the mark with methanol (8.1.2) and mix.

stock solutiondsystable for one month when stored in the dark.

5 Internal standard chloramphenicol-d; (CAP-d5) working solution, 1,0 pg/ml.

Dilut

nd mix.

nd mix.

nl one-mark

to the mark

b /ml.

nl one-mark

te 1,0'ml of stock standard solution of CAP-ds (8.1.14) into a 100 ml one-mark volumetric flask.

e®o the mark with methanol and water solution II (8.1.9) and mix.

8.1.16 Calibration curve standard working solutions.

Prepare five standard solutions by pipetting 0,01 ml, 0,05 ml, 0,1 ml, 0,2 ml and 0,5 ml of CAP working
solution (8.1.12) and 0,1 ml of CAP-d; standard working solution (8.1.15) into five 100 ml volumetric
flasks. Dilute with methanol and water solution II (8.1.9) to obtain solutions with a CAP content of
0,1 ng/ml, 0,5 ng/ml, 1,0 ng/ml, 2,0 ng/ml and 5,0 ng/ml with CAP-d; concentration of 1,0 ng/ml.

8.1.17 Acetonitrile and water solution (volume ratio 1:9).

Add 10 ml of acetonitrile (8.1.3) and 90 ml of water to a 100 ml one-mark volumetric flask and mix.
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8.2 Apparatus

The usual la

boratory apparatus and, in particular, the following shall be used.

8.2.1 LC-MS/MS equipment.

Liquid chromatography combined with electrospray ionization mass spectrometry.

8.2.2

8.2.3 Ho
8.2.4 Vorl
8.2.5 Cen
8.2.6 Cen
8.2.7 Soli

Condition w|

8.2.8 Con
8.3 Proce
8.3.1 Gen

If it is neces
accordance

In conjuncti
sample with

8.3.2 Tesf

Weigh, to th
(8.2.6).

8.3.3 Pre

Rotary vacuum evaporator.

ex mixer, operating at a rotation frequency of about 2 000 r/min.

frifuge, operating at a radial acceleration of about 2 000g.
frifuge tubes, of capacity 50 ml.

l-phase extraction cartridge of Oasis HLB column, 200 mg/6ml, or equivalent.

ith 5 ml methanol followed by 5 ml water to activate andalance the column.
stant thermostat water bath.
rdure

eral

sary to check whether the repeatability limit is met, carry out two single determinatig
with 8.3.1 to 8.3.5.

ns in

bn with the analysis of the test solution (or a series of test solutions), analyse a spiked blank

a chloramphenicol contentyof 0,2 pg/kg and a blank sample.

[ portion

e nearest 0,1 g+5,0' g of the prepared test sample (see Clause 6) into a 50 ml centrifuge

paration.of extract

8331 M

scle tissue and casing

8.3.3.1.1 Add 0,1 ml CAP-dg working solution (

ethyl acetate. Homogenize for 30 s at 14 000 r/min (8.2.3).

tube

8.1.15), 0,5 ml ammonium hydroxide (8.1.6) and 15 ml

8.3.3.1.2 Centrifuge for 5 min at a radial acceleration of 2 000g (8.2.5). Transfer the supernatant to
another centrifuge tube.

8.3.3.1.3 Repeat the above procedures with 15 ml ethyl acetate (8.1.4). Combine two extracting

solutions an

d evaporate (8.2.2) them to nearly dryness in the water bath below 50 °C.
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8.3.3.1.4 Add 4 ml n-hexane (8.1.5) and 4 ml water to dissolve residues. Mix for 1 min at 2 000 r/min
in the vortex mixer (8.2.4). Centrifuge (8.2.5) for 3 min at 2 000g and discard the supernatant. Add 4 ml
n-hexane and repeat the procedure.

8.3.3

.2 Liver

Add 0,2 ml B-glucuronidase (8.1.7) and 15 ml water. Mix for 1 min at 2 000 r/min on the vortex mixer
(8.2.4). Homogenize for 30 s at 14 000 r/min (8.2.3). Hydrolyse at 37 °C in a constant thermostat water

bath

8.3.

for 12 h. Follow the same procedures as in 8.3.3.1.1 to 8.3.3.1.4.

inid-phncn extraction

8.3.4
with
the d

8.3.4

.1 Transfer the above solution into the Oasis HLB column (8.2.7). Wash the centrifug
5 ml water, one time with 5 ml methanol and water solution I (8.1.8) and pass the was
asis HLB column. Discard the eluted solution.

.2 Evacuate the cartridge to dryness under vacuum (8.2.2). Elute the, column with 6

(8.1.2) and collect the eluted solution.

8.3.4

.3 Evaporate the organic phase to dryness under vacuumr (8.2.2). The dried

recomstituted into 5 ml acetonitrile solution (8.1.17) by vortexing*(8.2.4) for 5 min to diss

e tube twice
hes through

nl methanol

bxtracts are
blve residue,

and gyringe-filtered for injection into LC-MS system (8.2.1).
8.3.§ LC-MS/MS analysis
8.3.5.1 HPLC conditions
Mobile phase A: water (8.1.1)
Mobile phase B: acetonitrile (8:1+3)
Column: Cig 2,1 mm x 150 mm, 5 pm, or the equivalent
Column temperature: 30 ?C
Flowrate: 0;3 ml/min
Gradjient: LC gradient as described in Table 1
Injection volume? 20 ul
Table 1 — Gradient of mobile phase
LC grndinnf used forthe nnn]ycic x B
of chloramphenicol time % %
min
0 90 10
2 90 10
6 20 80
7 20 80
7,1 90 10
10 90 10
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8.3.5.2 MS parameters

Ionization type:

electrospary (ESI)

Polarity: negative ionization
Mode: MRM

Spray voltage: -4500V

Curtain gas: 27 Pa

Ion source gas 1: 38 Pa

Ion source gas 2: 45 Pa

Source block temperature: 525°C
Declustering potential (DP): -65V

Scan time (fpr each transition): 100 ms

Transitions for confirmation and quantification, CE and CXP are shown in Table 2.

NOTE Figures of chloramphenicol standard solution and chlorampheni€ol-d; standard solution are shown in

Annex A.

Table 2 — Transitions for confirmation and quantification, CE and CXP

Transitions Transitions
Compound for confirmation for quantification CE/eV CXP/V
m/z m/z
321,0/256,9 -16 -10
CAP 321,0/152,0
321,0/152,0 -25 -10
CAP-d; (IS) 326,0/157,1 326,0/157,1 -25 -10

8.3.5.3 Blank test

The operatipn of the blank tesfis the same as the description in the method of determination, but

without sanple addition.

8.3.5.4 Quantification and confirmation of LC-MS/MS

Under LC-MF/MSieonditions (see 8.3.5.1 to 8.3.5.2), the standard working solution and sample solfition
are injected. The 'calibration curve with isotope internal standard method is used for quantitptive

measurement,-an the condition of the retention times of sample chromatagram peaks heing consiktent
with those of the standard solution. The relative intensities of sample transitions shall correspond to
those of standard solution transitions for confirmation. The concentration of the standard solution
shall correspond with that of the sample solution. The permitted tolerances listed in Table 3 and the
corresponding analyte can be present in the sample.

Table 3 — Maximum permitted tolerances for relative ion intensities during confirmation

Relative intensity

>50 %

>20to 50 %

>10to 20 %

<10 %

Permitted tolerances

+20 %

+25 %

+30 %

+50 %

10

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=a87d8f3f54015c653ad1f998ce5552a6

ISO 13493:2021(E)

8.4 Calculation

Quantification software of the LC-MS/MS instrument enables the construction of a customized
template to check the linearity of calibration curves, calculate the peak area ratios obtained from
the transition reactions, confirm the presence or absence of the analyte and reach the final results,
expressed in micrograms per kilogram (pug/kg). The blank value shall be subtracted from the above
result of calculation. See Formula (2):

weg Al As—b) V. )

a m

wheilfe

w  isthe chloramphenicol content, in micrograms per kilogram, of the test saniple (jg/kg);

K is the analyte mass concentration of the internal standard solution injthe unknown sample, in
nanograms per millilitre (K= 0,2 ng/ml);

A4 is the peak area of the chloramphenicol to sample (8.1.12);

4;s isthe peak area of the interior standard (IS) to sample (8 415);

a is the slope of the regression line of peak area ratio versus concentration ratio;
b is the intercept of the regression line of peak arearatio versus concentration ratip;
4 is the final volume of sample preparation, jurnillilitres (ml) (8.1.17);

m is the sample mass in grams (g) (8.3.2):
8.5 | Precision

8.5.1 Interlaboratory test

The precision of the method was- established by interlaboratory tests carried out in accordance with
[SO 3725:1986. The values derived from the test will possibly not be applicable to concentration ranges
and matrices other than those’given.

8.5.2 Repeatability

The absolute diffefence between two independent single test results, obtained using the sime method
on identical test'material in the same laboratory by the same operator using the same equipment within
a shgrt interval of time, will in not more than 5 % of cases exceed 0,01 pg/kg for a chloramphenicol
contentof'\0;1 pg/kg.

8.5.3 Reproducibility

The absolute difference between two single test results, obtained using the same method on identical
test material in different laboratories with different operators using different equipment, will in not
more than 5 % of cases exceed 0,025 pug/kg for a chloramphenicol content of 0,1 pug/kg.

9 Testreport
The test report shall specify:
— all information necessary for the complete identification of the sample;

— the sampling method used, if known;
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— the test method used, with reference to this document, i.e. ISO 13493;

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

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

— the date of the test.

12 © IS0 2021 - All rights reserved
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HPLC chromatogram of chloramphenicol standard solution and

ISO 13493:2021(E)

Annex A
(informative)

LC-MS/MS chromatogram of chloramphenicol standard solution

Y AU

0,18 4 6,256
0,16 -

0,14 -
0,12 - 1
01 -
0,08 -
0,06 -

0,02 L

-0,02 -

1  ¢hloramphenicol

Figure A.1 — HPLC chromatogram of a chloramphenicol standard solution
a concentration of 5,0 pg/ml

© IS0 2021 - All rights reserved

13


https://standardsiso.com/api/?name=a87d8f3f54015c653ad1f998ce5552a6

	Foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Principle
	4.1 Liquid chromatographic method
	4.2 Liquid chromatography tandem mass spectrometry method
	5 Sampling
	6 Preparation of test sample
	7 Test method of liquid chromatography
	7.1 Reagents
	7.2 Apparatus
	7.3 Procedure
	7.3.1 General
	7.3.2 Test portion
	7.3.3 Preparation of extract
	7.3.4 Solid-phase extraction
	7.3.5 Liquid-liquid extraction
	7.3.6 Chromatographic analysis
	7.4 Calculation
	7.5 Precision
	7.5.1 Interlaboratory test
	7.5.2 Repeatability
	7.5.3 Reproducibility
	8 Test method of liquid chromatography tandem mass spectrometry method (reference method)
	8.1 Reagents and materials
	8.2 Apparatus
	8.3 Procedure
	8.3.1 General
	8.3.2 Test portion
	8.3.3 Preparation of extract
	8.3.4 Solid-phase extraction
	8.3.5 LC-MS/MS analysis
	8.4 Calculation
	8.5 Precision
	8.5.1 Interlaboratory test
	8.5.2 Repeatability
	8.5.3 Reproducibility
	9 Test report
	Annex A (informative)  HPLC chromatogram of chloramphenicol standard solution and LC-MS/MS chromatogram of chloramphenicol standard solution
	Bibliography

