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British Standard Methods for

Chemical analysis of liquid milk and cream

Part 11. Detection of detergent/disinfectant residues

Méthodes d'analyse chimique du lait liquide et de la créme
Partie 11. Détection des résidus de détergents ou de désinfectants

Verfahren zur chemischen Analyse von Milch und Sahne
Teil 11. Ermittlung von Reinigungs- oder Desinfektionsmittelriickstinden

Foreword

This Part of BS 1741 has been prepared under the direction
of the Dairying Standards Committee. It is a revision of the
methods described previously in B.6, B.7 and B.8 of

BS 4285 : 1968, which are withdrawn by amendment.

This Part includes methods for the detection of chlorate,
quaternary ammonium compounds and iodine in milk.

The disinfectants and detergent/disinfectants most
commonly used in the dairying industry are based on
chlorine compounds, quaternary ammonium compounds or
iodophors. However, chlorine compounds approved for use
in the cleaning of dairy plant and equipment are required
to contain chlorate as a tracer. Residues of iodophors,
which are made by complexing iodine with suitable non-
ionic surface active agents, are traced by detecting free
iodine.

NOTE. This Part should be read in conjunction with Part 1 ‘General
introduction including preparation of samples’, published
separately.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.

1 Scope

This Part of BS 1741 describes methods for the detection
of residues of chlorate, quaternary ammonium compounds
and iodophors in liquid milk.

NOTE. The title of the publication referred to in this Part of
BS 1741 is given on page 3.

2 Sampling and test samples

Take a representative sample of the liquid milk to be tested
using, where appropriate, the procedures described in
BS 1741 : Part 1.
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3 Detection of chlorate

3.1 Introduction

Chlorine compounds used for the cleaning of dairy plant
and equipment contain chlorate (see the foreword).

A minimum of 0.7 % (m/m) sodium chlorate is present in
hypochlorites approved for use in the dairying industry on
despatch from the manufacturer. The amount slowly
increases with storage. Estimation of the amount of
chlorine compounds in milk on the basis of chlorate content
is not therefore reliable and the method described herein is
for detecting chlorate, expressed as sodium chlorate, at
levels of 0.3 mg/L and above.

3.2 Reagent

3.2.1 Sulphuric acid containing tin (II) chloride. Dissoive
0.025 g of tin (II) chloride in 25.0 mL of water and
carefully add 75.0 mL of concentrated sulphuric acid,
0.20°C=1.84g/mL.

3.3 Apparatus
3.3.1 Ordinary laboratory apparatus.

3.3.2 Centrifuge, capable of operating at approximately
2500 r/min.

3.3.3 Test tubes, of size 150 mm x 19 mm.
3.3.4 Centrifuge tubes, of capacity about 13 mL.
3.3.5 Mercury vapour lamp fitted with a Wood'’s filter.

3.4 Procedure

To 3 mL of the test sample (see clause 2) in a test tube
(3.3.3) cooled to 0.5 °C add 3 mL of the sulphuric
acid (3.2.1), also cooled to 0.5 °C. Agitate the tube
thoroughly in a freezing mixture of ice and salt and allow
to stand in the freezing mixture for 3 min. Transfer the
contents to a centrifuge tube (3.3.4) and spin for 3 min at
approximately 2500 r/min in the centrifuge—{3.3.2)
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Examine the tube immediately in ultraviolet light from a
mercury vapour lamp fitted with a Wood's filter (3.3.5)
for the presence of any yellow fluorescence, which
indicates the presence of chlorate in the milk.

Set up two control tubes for each batch of samples, one
from a milk supply known to be free from sodium
hypochlorite and the other from milk containing approved
hypochlorite calculated to give 20 mg/kg of available
chlorine. Do not allow the contents of the tubes to freeze.
NOTE. Milk which gives a positive test when fresh may give a
negative one after storing, but the apparent decrease in chlorate

content is not appreciable until the milk coagulates when 1 mL is
added to 1 mL of 68 % (V/V) ethanol.

3.5 Result

If the tubes containing the control samples produced the
expected results, record whether the presence of chlorate
was or was not indicated for each test sample. If not,
repeat the test using fresh reagents.

4 Detection of quaternary ammonium
compounds

4.1 Introduction

The method describes a procedure for the detection of
quaternary ammonium compounds (QACs) but an
approximate estimation of the amount of QACs present
can also be made if larger residues are present. The method
is capable of detecting QAC residues of 1 mg/kg and above.

4.2 Reagents

4.2.1 1,1,2,2-Tetrachloroethane. Store in a brown glass
bottle in the dark.

Caution. The solution gives off a toxic vapour.

4.2.2 Lactic acid solution, 50 % (m/m). Dilute 57 g of
lactic acid (about 88 % (m/m)) to 100 g with water.

4.2.3 Fosin*, 0.5 g/L solution. Dissolve 25 mg of eosin
in 50 mL water.

4.2.4 Sodium hydroxide, 128 g/L solution. Dissolve 32 g
of sodium hydroxide in water and dilute to 250 mL.

4.2.5 Citric acid buffer solution, pH 4.5. Dissolve 25 g of
citric acid in 75 mL of water and adjust to pH 4.5 by
adding 500 g/L sodium hydroxide solution (about 13 mL).

4.2.6 Anionic detergent reagent stock solution. Dissolve
0.45 £ 0.01 g of docusate sodium in water and dilute to
the mark in a 1000 mL one-mark volumetric flask.

4.2.7 Anionic detergent reagent working solution. Prepare
a tenfold dilution of the stock solution of anionic detergent
reagent (4.2.6).

4.3 Apparatus
4.3.1 Ordinary laboratory apparatus.

4.3.2 Test tubes, of size 150 mm x 19 mm, with cork or
glass stoppers.

4.3.3 Centrifuge, 25 cm diameter and capable of operating
at 3200 r/min (or a machine giving an equivalent
centrifugal force).

4.3.4 Centrifuge tubes, suitable for the centrifuge (4.3.3),
together with cork or glass stoppers.

4.4 Procedure

Place 5 mL of 1,1,2,2-tetrachloroethane (4.2.1), 2 mL of
lactic acid solution (4.2.2) and 5 mL of the test sample
(see clause 2) in a test tube (4.3.2) fitted with a cork or
glass stopper. Shake vigorously for 1 min. Add 2 mL of the
sodium hydroxide solution (4.2.4), invert six times and
shake for 30 s. Transfer to a centrifuge tube (4.3.4) fitted
with a cork or glass stopper. Centrifuge at 3200 r/min in
the centrifuge (4.3.3) for 5 min.

NOTE 1. Three distinct layers will be formed.

Decant or aspirate off the top aqueous layer. Loosen the
middle layer, consisting chiefly of white precipitated
protein, using a thin glass rod and pour or pipette off as
much as possible of the bottom layer, which consists of
clear 1,1,2,2-tetrachloroethane containing any QAC
originally in the milk sample, to another test tube.
Transfer 2 mL of this 1,1,2,2-tetrachloroethane to a clean
test tube (4.3.2) containing 0.5 mL of the citric acid buffer
solution (4.2.5) and 0.2 mL of the eosin solution (4.2.3).
Close the tube and shake vigorously for a few seconds. If a
pink or red colour is obtained in the 1,1,2,2-tetrachloro-
ethane then assume the presence of QAC.

NOTE 2. Samples of milk containing about 1 mg/kg of QAC
develop a faint pink colour, which can be distinguished from a
control prepared by using milk known to be free from QAC.

If a deep pink or red colour is observed, it is permissible to
make an approximate estimation of the amount of QAC
present by titrating with anionic detergent reagent working
solution (4.2.7) until the pink colour disappears. Calculate
the concentration of QAC present using the relationship
that 1 mL of the anionic detergent reagent working solution
is equivalent to M/20 mg/kg QAC in 2 mL sample, where M
is the equivalent mass (usually the relative molecular mass)
of the QAC.

4.5 Result

Record whether the presence of QACs was or was not
indicated for each test sample. If an estimation of the QACs
present was made, record the result in milligrams per
kilogram and indicate that it is estimated.

5 Detection of iodine in milk

5.1 Introduction

This method is qualitative: it cannot be used for the
quantitative estimation of the iodine but it is possible to
detect 5 mg/kg to 10 mg/kg of iodine in milk.
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