TECHNICAL ISO/TS
SPECIFICATION 6090

IDF/RM
82

First edition
2004-03-15

Milk and dried milk, buttermilk and
buttermilk powder, whey-and whey
powder — Detection.of phosphatase
activity

Lait et lait sec, babeurre_et.babeurre en poudre, lactosérum ¢t
lactosérum en poudre <~ Détermination de l'activité phosphafasique

Reference numbers
ISO/TS 6090:2004(E)
IDF/RM 82:2004(E)

© SO and IDF 2004


https://standardsiso.com/api/?name=8f7834757a33e97c78ffacdeb037ab8f

ISO/TS 6090:2004(E)
IDF/RM 82:2004(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. Neither the ISO Central
Secretariat nor the IDF accepts any liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies
and IDF national committees. In the unlikely event that a problem relating to it is found, please inform the ISO Central Secretariat at the
address given below.

© SO and IDF 2004
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,

e

lectronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO or IDF at the respective
address below.
ISO copyright office International Dairy Federation
Case postale 56 « CH-1211 Geneva 20 Diamant Building e Boulevard Auguste Reyers 80  B-1030 Brussels
Tel. +412274901 11 Tel. +32273398 88
Fax +41 22749 09 47 Fax +3227330413
E-mail copyright@iso.org E-mail info@fil-idf.org
Web www.iso.org Web www fil-idf.org

Published in Switzerland

© ISO and IDF 2004 — All rights reserved


https://standardsiso.com/api/?name=8f7834757a33e97c78ffacdeb037ab8f

ISO/TS 6090:2004(E)
IDF/RM 82:2004(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

an

Inte)

non-governmental, 1n Niaison with 1SO, also take part In the work. 1ISO collaborates Clos§
rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardizatiory.

ly with the

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

Theg main task of technical committees is to prepare International Standards. Draft internationa| Standards
adopted by the technical committees are circulated to the member bodies for-voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

In other circumstances, particularly when there is an urgent market requirement for such dogcuments, a
technical committee may decide to publish other types of normative document:

An
furt
con

International Standard or be withdrawn.
ISQYTS 6090|IDF/RM 82 was prepared by Technical Committee ISO/TC 34, Food products, Su
SCPB, Milk and milk products; and the International Dairy Federation (IDF), in collaboration

Inte]

©IS

an ISO Publicly Available Specification (ISO/PAS) represents.an agreement between technicg
an ISO working group and is accepted for publication if it is\approved by more than 50 % of th
of the parent committee casting a vote;

an ISO Technical Specification (ISO/TS) representssan agreement between the members of
committee and is accepted for publication if it is approved by 2/3 of the members of the comm
a vote.

| experts in
e members

a technical

ttee casting

ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be co
her three years, revised to become aninternational Standard, or withdrawn. If the ISO/PAS
firmed, it is reviewed again after afurther three years, at which time it must either be transfor

rnational. It is being published jointly by ISO and IDF and separately by AOAC International.

nfirmed for a
r ISO/TS is

ed into an

bcommittee
with AOAC

O and IDF 2004 — Al rights reserved


https://standardsiso.com/api/?name=8f7834757a33e97c78ffacdeb037ab8f

ISO/TS 6090:2004(E)

IDF/RM 82

:2004(E)

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 and AOAC International in

the develop

ment of standard methods of analysis and sampling for milk and milk products.
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Introduction

This Technical Specification specifies a method which is not affected by the presence of phenol and is of
particular use where difficulties due to environmental contamination by traces of phenol can give false results
by the method as specified in 1SO 3356. It is possible to detect a mass fraction of 0,5 % raw milk in
pasteurized milk by procedure A, and a mass fraction of 0,2 % raw reconstituted product in pasteurized
recpnstituted product by procedure B.

Theg method is published as a Technical Specification rather than an International Standarfl since no
inteflaboratory trial of the method could be organized fulfilling the requirements of ISO 5725:1and 1$0 5725-2.

© ISO and IDF 2004 — All rights reserved \
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TECHNICAL SPECIFICATION

ISO/TS 6090:2004(E)
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Milk and dried milk, buttermilk and buttermilk powder, whey
and whey powder — Detection of phosphatase activity

1

This
cow

Twq
clar]

moie sensitive detection through which better quantitative results can be ebtained, if desired.

If e
furt
phol

NOT

2

The
refg
doc

Scope

Technical Specification specifies a screening method for the detection of the-phosphatas
's milk and dried milk, buttermilk and buttermilk powder, and whey and whey powder.

alternative procedures (A and B) are given. Procedure A is the simpler as it does no

fication treatment and is especially suited for milk. Procedure B includes(a clarification step wh

ther method is used for checking the proper pasteurization of thes€ products or their raw ma
her tests are necessary to ensure that the phosphatase activity)is not due to either heat-stab|
sphatase (see 9.3.1) or reactivated phosphatase (see 9.3.2).

E A method using a patented proprietary reagent is described in Annex A.

Normative references

following referenced document is indispensable for the application of this document.
rences, only the edition cited applies.” For undated references, the latest edition of the
ument (including any amendments)-applies.

e activity in

t include a
ch allows a

erials, then
e microbial

For dated
referenced

ISQ 3356, Milk and dried milk, buttermilk and buttermilk powder, whey and whey powder — Detefmination of
phdsphatase activity (Referende method)1)

3 |Terms and definitions

For|the purposes\of-this document, the following terms and definitions apply.

3.1

phgsphatase activity

actiyity.of the (undenatured) alkaline phosphatase determined by the procedures described in this Technical
Speeification

NOTE The phosphatase activity is expressed as a negative or positive result, and/or “to be re-examined according to
ISO 3356”.

1)

©IS

Equivalent to IDF 63.
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4 Princ

iple

The sample of the liquid product or that of the reconstituted liquid product is diluted with a buffer substrate
containing disodium p-nitrophenyl phosphate at pH 10,6 and incubated at 37 °C for 2 h. The p-nitrophenol is
liberated by hydrolysis under the influence of any active alkaline phosphatase present in the sample. Any
liberated p-nitrophenol is detected directly (method A) or after clarification (method B) by its yellow colour,
either visually or spectrometrically. If a positive result is obtained, the sample is tested for the presence of
heat-stable microbial phosphatase via pasteurization, or for the presence of reactivated phosphatase via a
dilution of the sample to which magnesium acetate solution is added to reactivate the phosphatase. Either
method A or method B is used to detect their presence.

5 Reag

pnts

Use only reagents of recognized analytical grade and distilled water or water of at least equivalent py

unless othe
5.1 Sodi
5.2 Dieth

Dissolve 1§

5.3

Dissolve 1
diethanolan

If stored in
chloroform

temperature.

Any instabi
boiled prod
therefore, t
25 mm cell

5.4 Prec
5.41

Dissolve 3(Q

54.2 Pof

rwise specified.
um hydroxide solution, ¢(NaOH) = 0,5 mol/l or 0,1 mol/l.
anolamine hydrochloride buffer solution, pH = 10,6.

,8 g of diethanolamine hydrochloride [(C,H50),NH,CI] in water. Dilute to 1 000 ml with water.

Buffer substrate solution

5g of disodium p-nitrophenol phosphate or 1,3 g,of* dihydrogen p-nitrophenol phosphatg
hine hydrochloride buffer solution (5.2). Dilute to 1 QQ0-ml with the buffer solution.

a refrigerator at 4 °C or lower, the buffer substfate solution is stable for up to four weeks. If 0,
(CHCI3) is added, the buffer substrate solution can be kept for three to four months at

b
L

ity is denoted by the formation of a-yeltow colour. The test is always carried out with reference
uct control containing the same-quantities of buffer substrate solution. It is recommen
b prepare a new solution if thepresent gives a colour reading in excess of 10 ug when read
in the comparator (6.3) using\distilled water in the other 25 mm cell.

pitants

Zinc sulfate solution

g of zinc sulfate heptahydrate (ZnSO,-7H,0) in water. Dilute to 100 ml with water.

assium-hexacyanoferrate(ll) solution

Dissolve 11

rity,

1 %
that

to a
led,
in a

b g-potassium_hexacyanoferrate(ll) trinydrate (K,[Fe(CN)a]-:3H,0O) in water. Dilute to 100 ml

with

water.

5.5

Magnesium acetate solution

Dissolve 35,4 g of magnesium acetate [Mg(C,H30,),-4H,Q0] in 25 ml of water. Warm slightly to dissolve the
magnesium acetate completely. Dilute to 100 ml with water.

5.6

Litmus paper
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6 Apparatus

6.1 Balance, capable of weighing to the nearest 0,1 g.

6.2 Water baths, capable of operating at 37 °C + 1 °C, at 63 °C + 1 °C, and of boiling.

6.3 Spectrometer, suitable for measuring absorbance at a wavelength of 405 nm, or (optional) special

comparator, with disc containing standard colour glasses, intended for visual comparison under reflected light
and calibrated in micrograms of p-nitrophenol per millilitre of product, with two 25 mm diameter cells.

6.4 —Testtubes of diameter 16 mm of length 150 mm with matching stoppers.

Aftgr use, the test tubes should be cleaned by the following procedure: empty the tubes, rinse-thgm in water,
them wash in hot water containing an alkaline detergent and thoroughly rinse them again'in,Cleap hot water.
Finally, rinse them in distilled water and dry before re-use. Rinse the test tube stopperstharoughly jn hot water
after use, boil them in distilled water for 2 min and dry also before re-use. Alternative cleaning methods
proyiding the same cleaning result may also be used.

6.5 One-mark pipettes, or graduated pipettes, of capacities 0,5 ml, 1 ml-2'ml, 5 ml and 10 ml|

Thdroughly rinse the pipettes in clean water immediately after use, then.rinse in distilled water and dry before
re-yse.

6.6 Filter paper, medium grade, of convenient size.

6.7 Incubator, capable of operating at 34 °C = 1 °C.

7 |[Sampling

It is|important that the laboratory receive a sample which is truly representative and has not been gamaged or
chapged during transport or storage.

Sampling is not part of the method specified in this Technical Specification. A recommended sampling method
is glven in ISO 707.

8 |Preparation of test sample and control sample

8.1| Milk, buttefmilk and whey

Preferably, carry out the analysis directly after sampling. Otherwise, keep the test sample in a reffigerator (to
avojd reactivation of inactivated enzyme) for no more than two days.

Mix| the test sample carefully, if necessary with moderate heating, but under no circumstances allow the
temperaturetoexceed35€C:

8.2 Dried milk, buttermilk powder and whey powder

Weigh, to the nearest 0,1 g, 10 g of test sample. Dissolve it in 90 ml of water. Mix the thus-reconstituted test
sample carefully by moderate heating, but under no circumstances allow the temperature to exceed 35 °C.

8.3 Sour products

Add sufficient quantity of sodium hydroxide solution (5.1) to a sour or reconstituted sour product until a drop
on litmus paper (5.6) just reacts as neutral.

© ISO and IDF 2004 — All rights reserved 3
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8.4 Control sample

Boil a few millilitres of test sample (8.1, 8.2 or 8.3) carefully in a test tube (6.4) for more than 2 s. Ensure that
the whole contents of the tube are well heated. Cool to room temperature.

9 Procedures

WARNING — Avoid the influence of direct sunlight during the determination. Avoid any contamination
with traces of saliva or perspiration which can give false positive results. In this respect, give special

an-nin.

attention v
9.1

9.1.1 Tes

9111 1

Pipette 5 m
(8.1,8.2 0r

9.11.2

Pipette 5 m
sample (8.4

9.1.2 Det
9.1.2.1
9.1.2.2

stoppers. (
comparatorn

9.1.3 Tes
Consider th
nearly the {
colour of th

In case of d

When using
to the contr

Prodedure A (without clarification treatment and especially suitable for milk)

t portion

[est solution

| of buffer substrate solution (5.3) into a clean dry test tube (6.4). Add. Lml of prepared test san
8.3). Stopper the test tube and mix its contents by inversion.

Control solution

| of buffer substrate solution (5.3) into an another clean.dry test tube (6.4). Add 1 ml of co
). Stopper the test tube and mix its contents by inversion:

brmination
Place both test tubes (9.1.1.1 and 9.1.1.2) for 2 h in the water bath (6.2) set at 37 °C.
After 2 h, remove both tubes from the water bath. Mix each again by inversion. Remove

ompare the test solution with thescontrol solution, either visually or, if desired, using the sps
(6.3).

t result
e phosphatase reaction/to be negative when the colour of the test solution is the same or vist
ame as that of the‘eontrol solution in the comparison (9.1.2.2). Consider it to be positive when
e test solution ig-distinctly more yellow.

oubt, carry. @ut a determination according to procedure B (9.2) or according to ISO 3356.

) the special comparator (6.3), the p-nitrophenol content of the test solution is read with refere
pl.solution, the tube containing the latter being positioned above the standard colour glasses in

hple

ntrol

the
cial

ally
the

nce
the

disc. If artif

cial’light is needed when taking these readings, the illumination should be as similar as possib

e to

daylight.

If the reaction is considered to be positive, proceed according to 9.3.
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9.2 Procedure B (with clarification treatment)
9.2.1 Test portion

9.21.1 Test solution

Pipette 15 ml of buffer substrate solution (5.3) into a clean dry test tube (6.4). Add 2 ml of prepared test
sample (8.1, 8,2 or 8,3). Stopper the test tube and mix its contents by inversion.

9.21.2 Control solution

Agdin pipette 15 ml of buffer substrate solution (5.3) into another clean dry test tube (6.4). Add2 ml of control
sample (8.4). Stopper the test tube and mix its contents by inversion.

9.22 Determination

9.22.1 Place both test tubes (9.2.1.1 and 9.2.1.2) for 2 h in the water bath (672) set at 37 °C.
9.22.2 After 2 h, remove the tubes from the water bath. Remove the Stoppers. Add 0,5 ml of|zinc sulfate
solytion (5.4.1) to the contents of both tubes. Replace the stoppers and.shake vigorously. Allow bpth tubes to
stand for 3 min.
Remove the stoppers again. Add 0,5 ml of potassium hexacyanoferrate(ll) solution (5.4.2) to the |contents of
both tubes. Mix thoroughly and filter the contents of each tubethrough fluted filter paper (6.6), collecting each
filtrate in a separate dry clean test tube (6.4).

9.22.3 Compare the colour of the test solution*with that of the control solution, either visually or, if
desjred, using the special comparator or spectrometér(6.3), the latter being set at 405 nm.

9.23 Test result
9.23.1 When comparing visually, consider the phosphatase reaction negative when the coloyr of the test
soldtion is the same or nearly the sameJas that of the control solution, and positive when the colour of the test
solytion is distinctly more yellow. Use-a spectrometer in case of doubt.

9.2.3.2 If the reaction is considered positive, proceed according to 9.3.
9.3| Tests for heat-stable and reactivated phosphatase

9.3/1 General

To ensure that/a positive phosphatase test result obtained using either procedure A (9.1) or procedlure B (9.2)
is npt due-to the presence of heat-stable microbial phosphatase or the presence of reactivated phosphatase,
carty out.the following tests.

9.3.2 Test for heat-stable microbial phosphatase

9.3.21 Sample pasteurization

Transfer 10 ml of the prepared test sample (8.1, 8.2 or 8.3) to two clean dry test tubes (6.4). Stopper one and
place a thermometer in the other (control) tube to monitor the temperature.

Place both tubes in a water bath (6.2) set at 63 °C, so that the sample level is below the water level of the

water bath. The temperature of the sample shall reach 63 °C within 5 min. Maintain the tubes at 63 °C for a
further 30 min.
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Remove the tubes from the water bath. Immediately cool them rapidly to room temperature in iced water while
using the control tube to monitor the temperature.

9.3.2.2

Determination

Examine the test sample according to the procedure (A or B) used with the test portion.

9.3.2.3

Test result

If the laboratory-pasteurized test portion gives a positive phosphatase-activity result, then the test sample

contains h
pasteurizat

9.3.3 Tes

9.3.3.1

Transfer 1(

boiling-water bath (6.2). Check with a dry thermometer that the sample reaches. 95 °C and keep it at

temperaturg
sample for

9.3.3.2

Transfer 5
and mix (tu
0,1 mlof m

Incubate bqg
water.

Transfer 1
test sample

9.3.3.3

Examine th

9.3.34 1
If the conte
activity tha
considered

Rreparation of test sample for dilution and control purposes

Reactivation

Determination

on of the product.

for reactivated phosphatase

ml of the prepared sample (8.1, 8.2 or 8.3) to a clean dry test tube (6.4). Place the tube

rect

na
this

e for 1 min. Then cool rapidly to about room temperature in iced water. Use the thus-prepared

dilution (9.3.2.2) and as the (boiled) control.

ml of the prepared test sample (8.1, 8.2 or 8.3) to a clean dry test tube (6.4). Add 0,1 ml of W
be 1). Then transfer another 5 ml of the prepared test’sample to an identical test tube (6.4).
hgnesium acetate solution (5.5) and mix (tube 2).

th tubes in the incubator (6.7) set at 34 °C for1 h. Cool both rapidly to room temperature in

M| of the contents of tube 2 to another.dry clean new test tube (6.4). Dilute with 5 ml of the bg
(9.3.2.1) and mix (tube 3). Do notldilute the contents of tube 1.

e contents of tube 1 andythose of tube 3 according to procedure (A or B) used with the test port

[est results

nts of tube 3~(diluted sample containing magnesium acetate) have equal or greater phospha
h the undiluted sample in tube 1 (containing no magnesium acetate), then the test sampl
negative for residual phosphatase.

This indicafesZthat the phosphatase originally identified by procedure A (9.1) or B (9.2) is of reactivated orig

ater
Add

ced

iled

ase
e is

jin.

If, however, the contents of tube 3 show less activity than those of tube 1, the test sample is considered
positive for residual phosphatase [provided that the initial conventional phosphatase test according to
procedure A (9.1) or B (9.2) was positive].

NOTE

to stand at elevated temperatures (21 °C to 24 °C) for more than 2 h.

The original test may give a false positive result when a sample containing reactivated phosphatase is allowed
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