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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

overnmental

and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with. the

Internationl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationfl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart 2.

The main ftask of technical committees is to prepare International Standards. Draft International Standards

the technical committees are circulated to the member bodies for voting. Publication as
Internationl Standard requires approval by at least 75 % of the member bodies casting.a-vote.

In other cjrcumstances, particularly when there is an urgent market requirement for such documents
technical gommittee may decide to publish other types of normative document:

an

, a

— an ISO Publicly Available Specification (ISO/PAS) represents an agreement between technical experts in
an IS® working group and is accepted for publication if it is approved by more than 50 % of the membgrs

of the [parent committee casting a vote;

— an ISP Technical Specification (ISO/TS) represents an agtéement between the members of a techn

e years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS
confirmed,|it is reviewed again after a further three years, at which time it must either be transformed into
Internationgl Standard or be withdrawn.

Attention i$ drawn to the possibility that'some of the elements of this document may be the subject of pat
rights. ISO| shall not be held responsible’for identifying any or all such patent rights.

cal

ittee and is accepted for publication if it is approved by 2/3 of the members of the committee casting

r a
b iS
an

ent

ISO/TS 26B44|IDFRM 215 was_prepared by Technical Committee ISO/TC 34, Food products, Subcommittee

SC 5, Milkland milk products;-and the International Dairy Federation (IDF). It is being published jointly by |
and IDF.

50
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Foreword

IDF (the International Dairy Federation) is a worldwide federation of the dairy sector with a National
Committee in every member country. Every National Committee has the right to be represented on the IDF
Standing Committees carrying out the technical work. IDF collaborates with ISO in the development of
standard methods of analysis and sampling for milk and milk products.

The main task of technical committees is to prepare International Standards. Draft International|Standards
adppted by the Action Teams and Standing Committees are circulated to the National Committees| for voting.
Puplication as an International Standard requires approval by at least 50 % of the IDF, _National Jommittees
casting a vote.

In jother circumstances, particularly when there is an urgent market requirement” for such doquments, a
Stgnding Committee may decide to publish an other type of normative doctiment which is call¢gd by IDF:
Reyiewed method. Such a method represents an agreement between the members of a Standing Committee
andl is accepted for publication if it is approved by at least 50 % of the_Committee members castjng a vote.
A Reviewed method is equal to an ISO/PAS or ISO/TS and will, therefére; also be published jointlyjunder ISO
comnditions.

Attention is drawn to the possibility that some of the elements<of this document may be the subjegt of patent
rights. IDF shall not be held responsible for identifying any or:all such patent rights.

ISQ/TS 26844 |IDF/RM 215 was prepared by the Inférnational Dairy Federation (IDF) and| Technical
Committee ISO/TC 34, Food products, Subcommittee*SC 5, Milk and milk products. It is being| published
jointly by IDF and ISO.

Alllwork was carried out by the Joint ISO-IDFAction Team on Veterinary residues, of the Standing Committee
on|Analytical methods for additives and contaminants, under the aegis of its project leaders, Mr H.|Stegeman
(NL) and Mr J. Kerkhof (NL).
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ISOITS 26844:2006(E)
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Milk and milk products — Determination of antimicrobial
residues — Tube diffusion test

1 | Scope

This Technical Specification (Reviewed Method) specifies a microbiological inhibitor test for the defection of a

brdad variety of antimicrobials in milk and milk products.

The method is applicable to raw milk, heat-treated milk and reconstituted dried milk.

2 | Normative references

Th
ref
do¢ument (including any amendments) applies.

W

ISO 4833, Microbiology of food and animal feeding stuffs ==“Horizontal method for the enumeratio

organisms — Colony-count technique at 30 °C

ISQ 7218, Microbiology of food and animal feeding stuffs — General requirements and gu

migrobiological examinations

ISO 13969 IDF 183, Milk and milk products ~— Guidelines for a standardized description of microb

tests

IS 18330/ IDF 188, Milk and milk products — Guidelines for a standardized description of immun

redeptor assays for the detectionof antimicrobial residues

3 | Terms and definitions
For the purposes-of this document, the following terms and definitions apply.
3.1

antimicrobial substances
sulpstances that show an inhibition in the procedure specified in this document

following referenced documents are indispensable for the/application of this document.
rences, only the edition cited applies. For undated referénces, the latest edition of the

For dated
referenced

n of micro-

idance for

al inhibitor

passays or

3.
limits of detection
concentration level at which a defined percentage of positive samples is detected

EXAMPLE 95 %.

4 Principle

A milk sample is added to two test tubes with agar media containing Geobacillus stearothermophilus
ATCC 10149 (identical to NIZO strain C953). The test tubes differ from each other in pH, in added
supplements and synergistic antibiotics. Incubation resulting in normal growth of the organism causes the pH

© ISO and IDF 2006 — All rights reserved
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indicator in the agar to change colour from purple to yellow. When substances that are inhibitory to the growth
of microorganisms are present in the milk, the colour of the pH indicator will remain purple.

Test tube A (pH 7,0; chloramphenicol) shows an improved sensitivity for tetracycline residues, and test tube B
(pH 8,0; trimethoprim) for beta-lactams, macrolides, aminoglycosides, sulfonamides and trimethoprim
residues.

5 Test organism, culture media, standard solutions and control samples

U I 4 £ + <l Lo sbi l <l 1 +lo H H P | ol cliatilla ol P P H <l t
Se only reagents-orrecogntzedanarytcargrade,tmressomerwise—spectet,ana-atstnedor-aetomzeawaler

or water ofl equivalent purity.
5.1 Testorganism

Use a suspension of Geobacillus stearothermophilus ATCC 10149 (identical to NIZO strain €953) 1) adjusted
to a viable|count of approximately 5 000 000 colony-forming units/ml (see Annex B for preparation). Check the

quality of pach new batch of the test-organism suspension by determining the sensitivity for the standard
solutions mentioned in Table 1.

Taple 1 — Standard solutions for testing the sensitivity of the test<organism suspension

Standard solution Content

pg/kg milk
Benzylpenicillin (Penicillin-G) 2
Sulfadiazine 150
Neomycin 30
Erythromycin 10
Oxytetracycline 100

Perform the check with standard solutions and centrol milk in 5-fold, according to the procedure described in
Clause 9. Petermine the sensitivity of the test-0organism suspension for benzylpenicillin and oxytetracycline
with tube pA (5.2.5) and the sensitivity for sulfadiazine, neomycin and erythromycin with tube B (5.2.6)[ A
positive result should be obtained in all test tubes.
5.2 Culture media

In order to|improve the reproddeibility of the method, it is recommended to use dehydrated basic components
or dehydrated complete media for the preparation of culture media. Follow the manufacturers' instructions.

5.2.1 Bgsic medium

5.21.1 Components

Casein trygton 509

Yeast extract 25¢g

Glucose, anhydrous 1,09

Agar 10gto15g

Water 1000 ml

NOTE The basic dehydrated medium is commercially available as Plate Count Agar.

1) Suspension of Geobacillus stearothermophilus ATCC 10149 or NIZO strain C953 is an example of a product available
commercially. This information is given for the convenience of users of this Technical Specification and does not constitute
an endorsement by ISO or IDF of this product.

2 © 1SO and IDF 2006 — All rights reserved
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5.21.2 Preparation
Dissolve the components in the water by heating. Adjust the pH so that after sterilization it is 7,0 + 0,2.
Autoclave the medium at 121 °C £ 1 °C for 15 min.

The thus-prepared basic medium may be kept for a maximum of 3 months if stored in the dark at 0 °C to
+5 °C.

5.2.2 Bromocresolpurple solution

5.22.1 Components

Brpmocresolpurple 250 mg
Ethanol, 96% 5ml
Water 100 ml

5.22.2 Preparation

Digsolve the bromocresolpurple in the ethanol. Dilute with water to 100-ml.

The bromocresolpurple solution may be kept for a maximum of6’months if stored in the dark at 0 °Q to +5 °C.
5.2.3 Chloramphenicol (CAP) solution

5.2.3.1 Components

CHloramphenicol 20,0 mg
Methanol 5ml
Water 100 ml

5.23.2 Preparation

Digsolve the chloramphenhicol in the methanol. Dilute with water to 100 ml.

The chloramphenigel’solution may be kept for a maximum of 1 month if stored in the dark at 0 °C to[+5 °C.
5.24 Trimethoprim (TMP) solution

5.24.1 Components

Tri thr\pr’im ')R’ﬁ mg
Ethanol, 96 % 5ml
Water 1000 ml

5.24.2 Preparation
Dissolve the trimethoprim in the ethanol. Dilute with water to 1 000 ml.

The TMP solution may be kept for a maximum of 1 month if stored in the dark at 0 °C to +5 °C.

© ISO and IDF 2006 — All rights reserved 3
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st tubes A (pH 7)

Melt the basic medium (5.2.1). Cool the medium in a water bath (6.3) to 63 °C +1 °C. Add 1,5 ml of CAP
solution (5.2.3) and 2 ml of bromocresolpurple solution (5.2.2) to 100 ml of the preheated basic medium, while
keeping the medium in the water bath set at 63 °C. Mix the medium well.

Keeping the medium in the water bath set at 63 °C, adjust the pH (see 6.5) to 7,0 = 0,1 at that temperature by
using 1 mol/l NaOH or 1 mol/l HCI.

Subsequently, add per 100 mI of medium such an amount (approx. 2 ml) of test- orgamsm suspensmn (5.1)

that in the

ter

bath at 63

Mix and di

The test tu
to avoid e\

5.2.6 Testtubes B (pH 8)

Melt the b
solution (5
keeping th

Keeping th
by using 1
value of 8,
Subseque
in the abse
63 °C for 4
Mix and di

The test tu
to avoid e\

5.3 Star
Correct all

For the pr
equal to 1

5.3.1 Bgnzylpenicillin standard solutions and control samples

£ FH bicl bat o Il =N A £+ =N o
auoUl o U dImmmmoTrUuTar SUDSTAroCoS e U UTUUT CITanmg T uoT S appTalrarct |||uuuauu|| T are—vye

’C for 4 h 15 min = 30 min.
Epense the test medium in portions of 1 mlin tubes (6.4) and leave the medium to solidify.

bes A may be stored at 0 °C to +5 °C for a maximum of 3 days, provided that the tubes are cove
aporation (e.g. with parafilm).

asic medium (5.2.1). Cool the medium in a water bath (6.3) to 63,°C+1°C. Add 0,6 ml of T
2.4) and 2 ml of bromocresolpurple solution (5.2.2) to 100 ml of the preheated basic medium, w
e medium in the water bath set at 63 °C. Mix the medium well.

e medium in the water bath set at 63 °C, adjust the pH (sée 6.5) to 8,00 + 0,02 at that temperat
mol/l NaOH or 1 mol/l HCI. Take care that while adjusting,’the pH of the medium does not excee]
D5.

ntly, add an amount (approx. 2 ml) of test-organism suspension (5.1) per 100 ml of medium so {
nce of antimicrobial substances the colour change appears after the incubation in the water bath
h 15 min + 30 min.

Epense the test medium in portions of @ ml in tubes (6.4) and leave the medium to solidify.

bes B may be stored at 0 °C tq +5, °C for a maximum of 3 days, provided that the tubes are cove
aporation (e.g. with parafilm);

dard solutions and control samples
weighing for purity and salt contents in accordance with ISO 13969| IDF 183.

bparation of standard solutions and control samples, it may be assumed that 1 ml of solutior]
g of solutieny

Taking int®

red

MP

hile

Lre
da

hat
at

red

standard solutions freshly and to freeze the control milk samples on the same day at below -18 °C.

5.3.1.1

Benzylpenicillin standard stock solution

Dissolve 20,0 mg + 0,1 mg of benzylpenicillin in 1 000 ml of water and mix. The thus-prepared benzylpenicillin
standard stock solution contains 20 mg/l of benzylpenicillin.

The benzy

Ipenicillin standard stock solution may be kept for a maximum of 2 days if stored at 0 °C to +5 °C.

© ISO and IDF 2006 — All rights reserved
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5.3.1.2 Benzylpenicillin standard working solution

Dilute 10 ml of benzylpenicillin standard stock solution (5.3.1.1) with water to 1 000 ml and mix. The thus-
prepared benzylpenicillin standard working solution contains 200 pg/l of benzylpenicillin.

5.31.3 Benzylpenicillin control milk sample

Dilute 1 ml of benzylpenicillin standard working solution (5.3.1.2) with negative milk (5.4) to 100 ml and mix.
The thus-prepared control milk sample contains 2 ug/l of benzylpenicillin.

Th es (6.4) at
below -18 °C.
NQTE 1 mg of pure penicillin-G potassium salt is equivalent to 1 595 International Units of penicillin’G. 1 mg of pure

penicillin-G sodium salt is equivalent to 1 670 International Units of penicillin G.
5.32 Oxytetracycline standard solutions and control samples
5.3.21 Oxytetracycline standard stock solution

Digsolve 5,0 mg = 0,1 mg of oxytetracycline in 10 ml of 0,1 mol/l HCI solution. Dilute to 100 ml with| water and
mix. The thus-prepared oxytetracycline standard stock solution containg50 mg/l of oxytetracycline.

The oxytetracycline standard stock solution may be kept for a maximum of 1 week if stored in the dark at 0 °C
to 15 °C.

5.3.2.2 Oxytetracycline standard working solution

Dilpte 10 ml of oxytetracycline standard stock solution (5.3.2.1) with water to 100 ml and mix.| The thus-
prgpared oxytetracycline standard working solution:contains 5 000 ug/l of oxytetracycline.

5.32.3 Oxytetracycline control milk sample

Dilite 2 ml of oxytetracycline standard:working solution (5.3.2.2) with negative milk (5.4) to 100 npl and mix.
The thus-prepared control milk sample contains 100 pg/l of oxytetracycline.

The oxytetracycline control milk'sample may be kept for a maximum of 3 months if stored in test tulyes (6.4) at
below —18 °C.

5.3.3 Sulfadiazine standard solutions and control samples
5.3.3.1 Sulfadiazine standard stock solution

Didsolve 15,60mg + 0,1 mg of sulfadiazine in 100 ml water and mix. The thus-prepared sulfadiazing standard
stock solution’contains 150 mg/l of sulfadiazine.

The sulfadiazine standard stock solution may be kept for a maximum of 2 weeks if stored at 0 °C to [+5 °C.

5.3.3.2 Sulfadiazine standard working solution

Dilute 10 ml of sulfadiazine standard stock solution (5.3.3.1) with water to 100 ml and mix. The thus-prepared
sulfadiazine standard working solution contains 15 000 ug/l of sulfadiazine.

5.3.3.3 Sulfadiazine control milk sample

Dilute 1 ml of sulfadiazine standard working solution (5.3.3.2) with negative milk (5.4) to 100 ml and mix. The
thus-prepared control milk sample contains 150 g/l of sulfadiazine.

The sulfadiazine control sample may be kept for a maximum of 2 months if stored in test tubes (6.4) at below
-18 °C.

© ISO and IDF 2006 — All rights reserved 5
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5.3.4 Neomycin standard solutions and control samples

5.3.4.1

Neomycin standard stock solution

Dissolve 30,0 mg £ 0,1 mg of neomycin in 5 ml of 0,1 mol/l phosphate buffer (pH 8,0 £ 0,1) and mix. Dilute to
1 000 ml with water and mix again. The thus-prepared neomycin standard stock solution contains 30 mg/l of

neomycin.

The neomycin standard stock solution may be kept for a maximum of 2 weeks if stored at 0 °C to +5 °C.

5.3.4.2

—Neomycin-standard working solution

Dilute 10 il of neomycin standard stock solution (5.3.4.1) with water to 100 ml and mix. The thus-prepa

neomycin
5.343

Dilute 1 m

standard working solution contains 3 000 pg/l of neomyecin.
Neomycin control milk sample

of neomycin standard working solution (5.3.4.2) with negative milk (5.4) toZ+00 ml and mix. 1

thus-prepdred control milk sample contains 30 ug/l of neomycin.

The neom
below -18

ycin control milk sample may be kept for a maximum of 2 months if'stored in test tubes (6.4
°C.

5.3.5 Erythromycin standard solutions and control samples

5.3.5.1

Erythromycin standard stock solution

Dissolve 20,0 mg + 0,1 mg of erythromycin in 5 ml of methanol."Dilute to 1 000 ml with water and mix. T
thus-prepdred erythromycin standard stock solution contains\20 mg/I of erythromycin.

The erythr
5.3.5.2

Dilute 5m

pbmycin standard stock solution may be kept for'a maximum of 2 weeks if stored at 0 °C to +5 °C.
Erythromycin standard working solution

of erythromycin standard stock solution (5.3.5.1) with water to 100 ml and mix. The thus-obtair

erythromygin standard working solution contains 1 000 ug/l of erythromycin.

5.3.5.3

Dilute 1 m

Erythromycin controlmilk sample

of erythromycin stahdard working solution (5.3.5.2) with negative milk (5.4) to 100 ml and mix. 1

thus-prepdred erythromycin(eantrol milk sample contains 10 pg/l of erythromycin.

The erythr
below -18

5.4 Neg

bmycin control milk sample may be kept for a maximum of 2 months if stored in test tubes (6.4
°C.

tive milk (milk free from antimicrobials)

See 1SO 1

JUbHi IDF Tos TOr a metnod or obtaining negative milk, or use UHRT Sterliized wnhole miiK 1re

substances inhibitory to microorganisms.

6 Apparatus and glassware

Disposable utensils are an acceptable alternative to reusable glassware if they have suitable specifications.

Usual microbiological laboratory equipment and, in particular, the following.

6.1 Autoclave, for wet sterilization.

See ISO 7

218.

red

'he

at

[he

ed

'he

at

of
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6.2 Micropipettes, of capacity 1 000 pl.

6.3 Water baths, lidded or covered, thermostatically controlled, capable of circulating water and of
maintaining a constant temperature of 63 °C £ 1 °C, 70 °C £ 1°C and 80 °C + 1°C, respectively.

6.4 Test tubes, of diameter approximately 16 mm and length approximately 80 mm.

6.5

electrode(s) suitable for measurements in liquids at 63 °C (i.e. Ag/AgCI electrode).

6.6

6.7 Tube rack, suitable of holding the test tubes (6.4).

7

A

Sampling

changed during transport or storage

Sa

mpling is not part of the method specified in this Technical Specification. A recommended sampl

is given in 1ISO 707| IDF 50.

Iti
wa

Preparation of test sample

5 important that liquid milk samples be tested without delay. Reconstitute dried milk samples
fer prior to testing.

Procedure

9.1 Control samples

Indude in each tube rack (6.7)-the following test tubes with 0,3 ml of positive control milk samples

mil

k samples added per tube:
test tube A (5.2.5) with’benzylpenicillin control milk sample (5.3.1.3);
test tube A (5¢2:5) with oxytetracycline control milk sample (5.3.2.3);
test tube~A((5.2.5) with negative milk (5.4);

test'tube B (5.2.6) with benzylpenicillin control milk sample (5.3.1.3);

st b D 20
r=n

pH meter, accurate to within + 0,01 pH units, equipped with automatic temperature correction and

epresentative sample should have been sent to the laboratory. It should not have been damaged or

ng method

in distilled

br negative

= ANEVWIT 1 PN
CSTODC O (U Z-Uj Wit Su

test tube B (5.2.6) with negative milk (5.4).

When testing a large number of samples while expecting that a large majority of the test samples do not
contain antimicrobial substances, these samples may serve as negative milk.

9.2 Test tube preparation

9.2.1

inactivate heat-labile natural inhibitory substances. Cool promptly to room temperature.

© ISO and IDF 2006 — All rights reserved
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9.2.2 Pipette 0,3 ml of test portion (9.2.1) into the corresponding labelled test tube A (5.2.5) and into the
corresponding labelled test tube B (5.2.6).
9.2.3 Keep the test tubes A and B in the rack (6.7) at room temperature for 1 h to allow diffusion of the milk.

9.2.4 Pour off the milk above the agar layer. Cover the test tubes with aluminium foil or cap to prevent
evaporation.

Optionally, after diffusion, place the tubes in a water bath (6.3) set at 70 °C for 10 min to activate the spores
through a heat shock.

9.3 Incuybation
Place the| test tubes (9.2.4) in a water bath (6.3) set at 63 °C. Incubate at this temperature |for
4 h 15 min[£ 30 min until the colour of the test tubes concerned (A or B) with negative milk-has just turned
from purplé to completely yellow.
The colouf of the test tubes concerned (A or B) with the control samples should at leastbe still light purplg at

the moment of removal. Subsequently, remove all test tubes (A or B) from the water\bath and allow thenj to
stand at room temperature for 10 min.

9.4 Interpretation

Observe ahd register the colour of the test tubes containing test samplés and control samples as follows.

a) A completely or partly purple colour of the solid test medium ‘in“any of the test sample or control samjp
tubes indicates the presence of substances inhibitory to the.test organism and indicates a positive test.

e
b) A full yellow colour of the solid test medium in any of the test sample or control sample tubes indicates

the abjsence of substances inhibitory to the test organism and indicates a negative test.
The colour of the test tubes containing negative.milk should be yellow, while those containing control milk

samples should remain purple. If not, repeat testing. If a repeatedly deviating colour development occurs With
control milk samples and/or negative milk, identify the cause.

10 Confiirmation (optional)

10.1 General

The procefure for confirmation testing of the presence of beta-lactam and sulfonamide residues has bgen
described |n Reference’[4]. Further guidance is given in 10.2 and 10.3.

NOTE The presence of combinations of antibiotics and/or other inhibitors in the test sample can cause difficultief in
this presumptive confirmation.

10.2 Presumptive confirmation of beta-lactams

Positive test samples with test tube A (5.2.5) and test tube B (5.2.6) may be tested for the presence of
penicillin and cephalosporin residues using beta-lactamase. Beta-lactam residues may be considered present
if the inhibitory activity in the beta-lactamase-treated sample is counteracted.

Two types of beta-lactamase enzymes may be distinguished:

— penicillinase (beta | activity), which is more active in degrading penicillins, and

— cephalosporinase (beta Il activity), which is more active in degrading cephalosporins.
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EXAMPLE This is a test procedure with penicillinase. Add 2 ml of penase concentrate containing 10 000 000
International Units of penase/ml (available from Becton, Dickinson and Company 2)) to 100 ml of the test medium of tube A
(5.2.5) before the pH adjustment. Mix and distribute the test medium in 1 ml portions in tubes and leave the medium to
solidify. Then follow the test procedure described in Clause 9.

Some beta-lactams (i.e. cephalexin) are less sensitive to beta-lactamase. In such cases, an additional pre-

treatment of the milk sample (1 ml of test sample with 0,3 ml of penase concentrate at 37 °C for 2 h) is
recommended.

10.3 Presumptive confirmation of sulfonamides

Pokitive test samples with test tube B (5.2.6) may be tested for the presence of sulfonamide residyes using a
p-dgmino benzoic acid (PABA) solution. Sulfonamide residues may be considered present-if.thg inhibitory
actjvity in the PABA-treated sample is counteracted.

EXAMPLE Add 2 ml of p-amino benzoic acid solution (5 g/kg of water) to 100 ml of test hmedium of tupe B (5.2.6)
after the addition of the test organism and before the pH adjustment. Mix and distribute the test.medium in 1 nl portions in
tubps and leave the medium to solidify. Then follow the test procedure described in Clause-9.

10/4 Confirmation of other inhibitors

If the inhibiting substance is neither identified as a beta-lactam nor a-sulfonamide, further identification with
other tests, such as a microbiological multiplate test system, immureassays or chemical methods (HPLC, LC-
M) is required (see ISO 18330| IDF 188).

11| Expression of results

Express the results by indicating the presence or absence of antimicrobial substances.

12| Precision

Seg Annex A for limits of detections for’some antibiotics with this tube diffusion method in milk.

13| Test report

T

=2

b test report shall specify:
a) | all information‘necessary for the complete identification of the sample;
b) [ the sampling method used;

c) | the.test method used, with reference to this Technical Specification;

d) all operational details not specified in this Technical Specification, or regarded as optional, together with
details of any incidents which may have influenced to test result(s);

e) the test result(s) obtained.

2) Penase concentrate, available from Becton, Dickinson and Company, is an example of a product available
commercially. This information is given for the convenience of users of this Technical Specification and does not constitute
an endorsement by ISO or IDF of this product.
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Annex A
(informative)

Data from collaborative studies
Limits of detection, in micrograms per kilogram of milk, for the two-tubes method, tube A (pH 7) and tube B

(pH 8), were obtained from several collaborative studies [3] with participation of three experienced Dutch
laboratoriels. The results are given in Tables A.1to A.5.

Table A.1 — Beta-lactams

Beta-lactams Tube A Tube B
Hg/kg Hg/kg
Benzylpenicillin 2 3
Amoxicillin 3
Cloxacillin 20
Ceftiofur 50
Cephalexin 80
Table A.2 — Macrolides
Macrolides Tube A Tube B
pg/kg pg/kg
Erythromycin 10
Spiramycin 200
Tylosin 20

Table A.3-~= Aminoglycosides

10

Aminoglycosides Tube A Tube B
pg/kg pg/kg
Dihydrostreptomycin 70
Neomycin 30
Kanamycin 500
Gentamicin 20
Table A.4 — Tetracyclines
Tetracyclines Tube A Tube B
Hg/kg Hg/kg
Oxytetracycline 100 400
Tetracyciine 00 300
Doxycycline 100
Chlortetracycline 200 >800
Table A.5 — Sulfonamides
Sulfonamides Tube A Tube B
pg/kg pg/kg
Dapsone 2
Sulphamethazine 400
Sulfadiazine 150
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