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Forewords

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO dogumen

ISO/IECD

[SO draw
patent(s).
rights in
patent(s)
this may
https://wj

les of the
irectives, Part 2 (see WWW.is0. org/dlrectlves)

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of any claimged patent
respect thereof. As of the date of publication of this document, ISO had not ¥eceived ngtice of (a)
which may be required to implement this document. However, implemefiters are cautioned that
hot represent the latest information, which may be obtained from the patent database ayailable at

Any trad{
constitutd

For an ex

related tp conformity assessment, as well as information about ISO's adherence to the Wo

Organizat

ww.iso.org/patents. ISO shall not be held responsible for identifying@ny or all such patent rights.

e name used in this document is information given for the convenience of users and| does not
e an endorsement.

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e

ion (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This doc@iment was prepared by Technical Committee<1SO/TC 34, Food products, Subcommittee SC 5,

Milk and

Committe
of samplin
(Vienna A

This third
technical

The main

— theF

milk products, and the International Dairy Federation (IDF), in collaboration with the [European
e for Standardization (CEN) Technical Cominittee CEN/TC 302, Milk and milk products — Methods
g and analysis, in accordance with the Agreement on technical cooperation between IS¢ and CEN
greement). It is being published jointly by ISO and IDF.

| edition cancels and replaces the second edition (ISO 11816-2 | IDF 155-2:2016), which has been
y revised.

changes are as follows:

.M200 instrument (which has been discontinued) has been replaced by the FLM300 vergion;

— the ipstructions for dse of the instrument and the flow of those instructions have been fevised in

accor
chang

— thein

Alistof a

dance with EEM300, which has an upgraded user interface and electronics (there hay been no
re to the assay or the test procedure with the changes to the interface and software);

strument'now includes the heater block which was a separate item previously.

| parts in the [SO 11816 | IDF 155 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A

complete

listing of these bodies can be found at www.iso.org/members.html.
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IDF (the International Dairy Federation) is a non-profit private sector organization representing the
interests of various stakeholders in dairying at the global level. IDF members are organized in National
Committees, which are national associations composed of representatives of dairy-related national interest
groups including dairy farmers, dairy processing industry, dairy suppliers, academics and governments/
food control authorities.

ISO and IDF collaborate closely on all matters of standardization relating to methods of analysis and
sampling for milk and milk products. Since 2001, ISO and IDF jointly publish their International Standards

using the

logos and reference numbers of both organizations.

IDF draws attention to the possibility that the implementation of this document may involve the use of (a)

patent(s).
rights in
patent(s)
this may
WWW.iS0.

IDF takes no position concerning the evidence, validity or applicability of any claimed patent

respect thereof. As of the date of publication of this document, IDF had not received|n
which may be required to implement this document. However, implementers are cauti
ot represent the latest information, which may be obtained from the patent database ay

pbrg /patents. IDF shall not be held responsible for identifying any or all such,patent rightg.

Any tradg
constitutd

This doc
and Indic
products.

The work
for Proces

b name used in this document is information given for the convenience of users and
 an endorsement.

ment was prepared by the IDF Standing Committee on Analytieal Methods for Proce
tors and ISO Technical Committee ISO/TC 34, Food products,(Subcommittee SC 5, Milk
[t is being published jointly by ISO and IDF.

was carried out by the IDF/ISO Action Team P19 of the Standing Committee on Analyticq
sing Aids and Indicators under the aegis of its projectleader Mr Rick Zampa (US).

ice of (a)
oned that
railable at

does not

ksing Aids
and milk

| Methods
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Milk and milk products — Determination of alkaline
phosphatase activity —

Part 2

Fluorimetric method for cheese

1 Scop

This doc
(EC3.1.3.

This metH
surface of
condition

e

hment specifies a fluorimetric method for the determination of alkaline. phosphatase (ALP)

1) activity in cheese.

od is applicable to soft cheeses, semi-hard and hard cheeses provided that'the mould is oply on the
the cheese and not also in the inner part (e.g. blue veined cheeses). Kot large hard cheeses, specific

5 of sampling apply (see Clause 7).

The instrfiment used for the determination of ALP can read activities inthe’supernatantup to 7 000

per litre (

mU/kg).

2 Normmative references

There ard

3 Tern
For the pt
ISO and I

no normative references in this document.

ns and definitions
Irposes of this document, the following terms and definitions apply.

.C maintain terminology databases for use in standardization at the following addresses

— IS0 Opline browsing platform: available at https://www.iso.org/obp

— IECE

3.1
alkaline
ALP actiy
activity o

Note 1 to 4

ectropedia: available-athttps://www.electropedia.org/

phosphatase activity
ity
[ the enzymié present in the product, determined by the specified procedure

ntry: Che ALP activity is expressed as milliunits of enzyme activity per gram of sample (mU/kg)

milliunits

4 Prin

ciple

The ALP activity of the sample is measured by a continuous fluorimetric direct kinetic assay. A non-
fluorescent aromatic monophosphoric ester substrate, 2'-[2-benzothiazolyl]-6-hydroxybenzothiazole
phosphate, in the presence of any ALP derived from the sample, undergoes hydrolysis of its phosphate
radical, producing a highly fluorescent product. Fluorimetric measurement of ALP activity is measured at

© ISO and IDF 2024 - All rights reserved
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38 °C over a 3 min period when using a Fluorophos®1), This includes pre-incubation of substrate and sample,
followed by multiple kinetic readings of the reaction rate.

NOTE Although this is a 3 min test, the first minute is an equilibration period to ensure that the sample is at 38 °C.

Measurements of activity are actually made from the beginning of the second minute to the end of the third minute
(i.e. over a 2 min period).

5 Reagents

Use only reagents of recognized analytical grade, unless otherwise specified, and distilled or demineralized
water or water of equivalent purity.

The reag¢nts specifie

5.1 T0 5.7 and the apparatus speciiied In 6.1 to 6.4 (EXCept b.3. prise the
Fluoroph¢s® Test System?2). The manufacturer can change the packaging configurations supfjlied with
Fluoroph¢s® Test system. The user should refer to the manufacturer’s instructions for prepa¥ring reagents if
different from those specified herein.

5.1 Fluprophos® substrate, in bottles, each containing 144 mg of Fluorophos® substrate powgler, molar
mass of 580 g/mol.

This is | a non-fluorescent aromatic monophosphoric ester substrate, 2’-[2-benzothipzolyl]-6'-
hydroxybenzothiazole phosphate.

This subsfrate remains stable for two years from the date of manufacture, provided it is stored in hinopened
bottles at|between 2 °C and 8 °C. Protect against light.

5.2 Substrate buffer solution, diethanolamine (DEA) buffer solution, ¢(DEA) = 2,4 mol/l, |with pH-
value 10,(.

The substrate buffer solution remains stable for two-years from the date of manufacture, proyided it is
stored in pnopened bottles at between 2 °C and 8 °CyProtect against light.

5.3 Working substrate.

Allow the|Fluorophos® substrate (5.1) and.the substrate buffer solution (5.2) to come to room tenjperature.
Add the cpntent of one bottle of substrate buffer solution (240 ml) (5.2) to that of one bottle of Fluorophos®
substrate{(144 mg) (5.1) and mix well'by inversion for 3 min. Use amber glass to protect against light.

Allow the|obtained solution to/stand at room temperature for at least 30 min prior to use.

Use the gnalogue-to-digital\{A/D) test given in 9.1.3 to test the suitability of the ready-to-us¢ working
substratef Do not use thé working substrate if a reading above 1 200 FLU (fluorescence units) is ohtained.

The workjng substrate'remains stable for 60 days when protected from light and stored at betweep 2 °C and
8 °C, or fofr 6 h when'stored at 38 °C.

1) Fluorophos® is the registered trademark of a product supplied by Advanced Instruments, LLC. This information is
given for the convenience of users of this document and does not constitute an endorsement by ISO or IDF of the product
named. Equivalent products may be used if they can be shown to lead to the same results.

2) TheFluorophos® Test System is the trade name of a product supplied by Advanced Instruments, LLC. This information
is given for the convenience of users of this document and does not constitute an endorsement by ISO or IDF of the
product named. Equivalent products may be used if they can be shown to lead to the same results.

© ISO and IDF 2024 - All rights reserved
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5.4 Calibrator solutions, Fluoroyellow®3) (FY) [2'-(2-benzothiazolyl)-6"-hydroxybenzothiazole] in
substrate buffer solution (5.2).

The calibrator solutions remain stable for 18 months from the date of manufacture, provided they are stored
in unopened bottles at between 2 °C and 8 °C.

Mix gently prior to use to ensure optimal results.
5.4.1 Calibrator solution A, containing 0 pumol/1 of Fluoroyellow®.

5.4.2 Calibrator solution B, containing 17,24 x 103 pmol/1 of Fluoroyellow®.

5.4.3 Calibrator solution C, containing 34,48 x 10-3 umol/1 of Fluoroyellow®.

5.5 Daily instrument control solution, containing 34,48 x 10~3 umol/1 of Fluoroyellow®.

The dailyfinstrument control solution remains stable for 18 months from the date of manufacture) provided
it is storefl in unopened bottles at between 2 °C and 8 °C. Mix gently prior to use to.ensure optimal|results.

5.6 Fluprophos® cheese extraction buffer, diethanolamine (DEA) buffer, pH-value 8,0 with mjagnesium
and Tritop X-100.

The cheesge extraction buffer remains stable for three years from the date of manufacture, proyided it is
stored in pnopened bottles at between 2 °C and 8 °C.

5.7 Poditive, negative and PhosphaCheck-N™ controls®.
6 Apparatus
Usual labgratory equipment and, in particular, the.following shall be used.

6.1 Filter fluorimeter, with thermostatically controlled cuvette holder, capable of opdrating at
38 °C %= 1/°C and right-angle optics, allowing excitation at a wavelength of 440 nm and emissior] between
520 nm apd 560 nm [e.g. Fluorophos® instrument].

6.2 Cuvettes, disposable, non-fluorescent glass, of diameter 12 mm and of length 75 mm.
6.3 Pippttes.
6.3.1 Plpette, of capacity 2,0 ml and 3,0 ml

6.3.2 Positive-displacement or air-displacement pipette, of capacity 0,075 ml.

6.4 Hed fing block, r‘npnh]n of maintaining a temperature of 38°C + 1 °C suitable for hn]ding cuvettes.

6.5 Plastic paraffin film (e.g. Parafilm®>)) or other suitable laboratory-grade film.

3) Fluoroyellow® is the registered trademark of a product supplied by Advanced Instruments, LLC. This information is
given for the convenience of users of this document and does not constitute an endorsement by ISO or IDF of the products
named. Equivalent products may be used if they can be shown to lead to the same results.

4) The controls and instrument performance check instructions are products supplied by Advanced Instruments, LLC.
This information is given for the convenience of users of this document and does not constitute an endorsement by 1ISO
or IDF of the products named. Equivalent products may be used if they can be shown to lead to the same results.

5) Parafilm® is an example of a suitable product available commercially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO or IDF of this product.

© ISO and IDF 2024 - All rights reserved
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6.6 Vortex mixer.

6.7 Grinding device.

6.8 Glass beaker, of capacity 5 ml (of approximately diameter 20 mm and length 30 mm) and 10 ml (of
approximately diameter 25 mm and length 30 mm).

6.9 High-speed homogenizer (e.g. ULTRA-TURRAX®®) provided with the stem of diameter of
approximately 6 mm to 8 mm.

6.10 One-mark volumetric flasks, of capacity 25 ml.

6.11 Cen
6.12 Gla
6.13 Gla

6.14 Wa

7 Sam

A represg
changed ¢

Sampling
ISO 707 |

However,
at tempert
distribute
4 cm belo

Samples @

the rind of the round side (see Figute)B.1).

In case o
sampling

8 Prey

Remove t
contamin
surface, r

trifuge, capable of centrifugingat 1 000 g at 4 °C.
ks test tube, of approximately diameter 12 mm and length 10 cm.
ks Pasteur pipette; an air-displacement pipette can also be used.

fer bath, capable of maintaining a temperature of 63 °C £ 1 °C

pling

luring transport or storage.

is not part of the method specified in this document. A recommended sampling method
DF 50.

[SO 707 | IDF 50 is not suitable for large hard cheeses where the whey curd mixture has be¢
atures above 50 °C. If the cheese is made from raw milk, the ALP activity is not hom
d within these cheeses. The activityis high in the outer layer of the cheese wheel, betwe
w the rind of the round side, but(very low or even undetectable in the core.

flarge hard cheeses, therefere, shall be sampled by taking a portion of 1 cm, taken at 0,5
[ doubt regarding the)type of cheese, between a hard and a semi-hard cheese, proce
s described for large hard cheeses.

aration ofttest sample

he rindtor the surface from the test sample with a clean knife. Ensure that the test san
hted With surface microflora during its preparation. Especially for soft cheese with

ntative sample should have been sent to the laboratery. It should not have been damaged or

s given in

nscalded
bgenously
bn 0 cm to

cm below

ed to the

ple is not
moulded
under the

bmove all the rind but in a layer as thin as possible, so as to avoid eliminating the fat layer

mould surface (see Figure B.Z]. For [arge hard cheeses, proceed as described under Clause 7. Grind the test
sample by means of a grinding mill or other appropriate device (6.7) and mix thoroughly. Keep the prepared
sample in an airtight container. Examples of preparation of a test sample of a large hard cheese (Figure B.1),
a soft cheese (Figure B.2) and a semi-hard cheese (Figure B.3) are given in Annex B.

6) ULTRA-TURRAX® is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO or IDF of this product.

© ISO and IDF 2024 - All rights reserved
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9 Procedure

9.1 Verification of instrument performance

911 G

eneral

It is important to check instrument performance for drift, stray light and stability prior to analysing test
samples. Follow good laboratory practice standards when operating the filter fluorimeter (6.1).

Quality control tests include the following:

a) the daily A/D test, used to check the proper functioning of the equipment;

b) the daily instrument control test, using the daily instrument control solution (5.5) tomdgnitor any
electfonic or optical drift in the fluorimeter;

c) the upe of external positive, negative and normal controls, described in 9.1.3, whieh-ate reco
for mpnitoring daily instrument precision parameters.

9.1.2

When usi

ily instrument tests

hg the Fluorophos® instrument, perform the A/D tests daily before-testing commences.

9.1.3 Using FLM200

9.1.3.1

key, then
Allow ths
If the rea
recomme

9.1.3.2
in the he
Close the

Access the A/D testaccording to the instrument’s user guide through “SETUP” menu. Pres

hdations and repeat the A/D test.

lid. When the display is stable, tecord the displayed value, which should be 602 FLU *

outside that range, use the small screwdriver supplied to slowly turn the potentiometer screw o

hand side
the numb

ers to equilibrate for 15min.

9.1.4 Using FLM300

9.1.4.1

in the cu
“ENTER”.
stabilize.
and emiss

Access the A/D test according to the instrument’s user guide through “SETUP” menu. Wit
vette holder,-press “SETUP”. Select “Diag.”, by moving the [*] with the [<or >] keys
“A/D Test” will be displayed. Press “START"”. Allow the figures appearing on the display]|
The display should read 302 FLU # 4 FLU. If the reading is outside that range, clean the
ion filters, according to manufacturer’s recommendations and repeat the A/D test.

mmended

5 “SETUP”

select menu items “A/D Test” by pressing < or >. With'nothing in the cuvette holder, presq “START”".
figures appearing on the display screen to stabilize. The display should read 302 FLU * 4 FLU.
Hing is outside that range, clean the excitation and emission filters, according to manuffacturer’s

Dispense 2,0 ml of daily instrument control solution (5.5) into a labelled cuvette. Place the cuvette
nting block (6.4) set at 38 °C for 20 min. Insert the prewarmed cuvette into the cuvefte holder.

12 FLU. If
h the left-

of the instrument clockwise-or anticlockwise, as necessary, until the display reads 602 HLU. Allow

h nothing
aind press
screen to
pxcitation

9.1.4.2 Dispense 2,0 ml of daily instrument control solution (5.5) into a labelled cuvette. Place the cuvette
in the heating block (6.4) set at 38 °C for 20 min. Press “SETUP”. Select “SETUP” by moving the [*] with the
[< or >] keys and press “ENTER”. “Daily Instrument Control Adj.” will be scrolling across the screen. Press
“START” to select it. Insert the cuvette labelled C1 into the instrument chamber, close the door, and press
“ENTER”. C1 shall read 602 FLU * 12 FLU. If it does not meet this specification, move the [*] with the [< or >]
keys to the right of “YES” to adjust it into the specification. If it does meet this specification, move the [*]
with the [< or >] keys to the left of “NO” and press “ENTER”.

© ISO and IDF 2024 - All rights reserved
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9.1.5 Controls

Perform positive, negative and PhosphaCheck-N™ controls using a powdered milk base, with phosphatase
and preservative (5.7).

The PhosphaCheck-N™ pasteurization controls remain stable for 18 months from the date of manufacture,
provided they are stored in unopened and unreconstituted bottles at between 2 °C and 8 °C. Once
reconstituted, the controls are stable for three days (72 h) at between 2 °C and 8 °C. Do not freeze.

Allow the controls to come to room temperature. Reconstitute the PhosphaCheck-N™ pasteurization controls
before use. Remove the metal and rubber stopper. Add 3,0 ml of deionized water at room temperature, using
the pipette (6.3.1).

Replace the stopper and mix gently by inversion for 1 min and then let stand for 15 min. Do net shake the
controls dr allow them to foam. Mix gently before each use to ensure optimal results.

After caljpbrating an unused channel with the negative control, analyse the three control solutions (i.e.
positive, hegative and PhosphaCheck-N™) by adding 75 ul of each control solution to;2/ml of pr¢-warmed
substratef Perform the ALP test.

The reading for the negative control shall be < 10 mU/], the PhosphaCheck-N™ control shall bg between
10 mU/1 and 40 mU/1 and the positive control shall be 500 mU/1 + 100 mU/1.

9.2 Reggent controls to test the suitability of ready-to-use wotking substrate (5.3)

Dispense (2,0 ml of the working substrate (5.3) into a labelled cuvette, using the pipette (6.3.1).|Place the
cuvette in} the heating block (6.4) set at 38 °C for 20 min. Insertithe pre-warmed cuvette with th¢ working
substrate|into the cuvette holder. Close the lid. When the display’is stable, record the displayed value.

Freshly mpade substrate alone in the A/D mode usuallyxgives a display reading of about 650 HLU which
increases|over time.

Do not usg the working substrate when a display reading of above 1 200 FLU is obtained.
9.3 Calgbration

9.3.1 General

Calibratidn curves are usually stable. However, recalibrate the instrument when the fluorimeter {s initially
installed,|whenever servicing/procedures are performed (i.e. lamp or filter replaced), or wheh assayed
control vqlues show unacceptable results leading to adjustments to bring the A/D mode into specification.

If there dre changes i the calibration curve, recalibrate the instrument using a new set of falibrator
solutions A, B and C (541, 5.4.2 and 5.4.3). Establish a calibration curve for each type of product to be tested
unless the¢y have sanie fat content.

Calibratidn curyes for cheese are established using a pasteurized cheese of the same family of the|cheese to
test. Whepthe calibration ratios for different cheese types are within 5 % of each other, these pro1iucts may

15 axaa ol oo o1
be run on tu\., SATITCCITATITICTT

Mix calibrator solutions A, B and C by gentle inversion prior to use. Transfer, using the pipette (6.3.1),
2,0 ml of calibrator solution A, of calibrator solution B and of calibrator solution C (5.4.1, 5.4.2 and 5.4.3),
respectively, each in duplicate, to six pre-labelled cuvettes (6.2). Place the cuvettes in the heating block (6.4)
maintained at 38 °C and preheat for 20 min.

Add, to six cuvettes using the positive displacement or air-displacement pipette (6.3.2), 0,075 ml of the
supernatant (see 9.4.6) of a pasteurised cheese of the same family as the sample to test. Cover the cuvettes
with film (6.5). Mix their contents using the vortex mixer (6.6) for 5 s or by gently inverting the cuvettes.
Return the cuvettes to the heating block (6.4). Complete the calibration within 10 min after the addition of
the test sample to the calibrator.

© ISO and IDF 2024 - All rights reserved
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9.3.2 Using FLM200

9.3.2.1 Starting with calibrator solution A, perform the following calibration routine. Wipe the outside
of each cuvette with soft tissue before placing the cuvette in the filter fluorometer (6.1). When using the
FLM200 instrument, press “CALIB” and select the “ALP Dairy” menu. Scroll through the menu and press
“ENTER” when the product to be calibrated is displayed. Beginning with calibrator solution A (5.4.1), insert
this solution into the fluorimeter and press “START”. When the measurement is finished, measure the second
A calibrator solution.

9.3.2.2 Follow the same procedure for the B (5.4.2) and C (5.4.3) calibrator solutions until the procedure is
completed. The Fluorophos® 1nstrument automatlcally calculates the amount of fluorescence obtalned with
calibrator; Lo . = = svithinthe ir

Once calibration is completed, proceed to analyse the test samples.

9.3.3 sing FLM300

9.3.3.1 ftarting with calibrator solution A, perform the following calibration reutine. Wipe the outside
of each cfivette with soft tissue before placing the cuvette in the filter fluoremeter (6.1). When |using the
FLM300 instrument, press “CALIBRATE". Select “Cheeses or Other (mU/kg)*/with the [< or >]|keys and
press “ENTER”. Using the [< or >] keys, select the channel to be calibratedvand press “ENTER”. Beginning
with calilprator solution A (5.4.1), insert this solution into the fluoriméber and press “START”. When the
measurerpent is finished, measure the second A calibrator solution.

9.3.3.2 [Follow the same procedure for the B (5.4.2) and C (5.4.3) calibrator solutions until the pr¢cedure is
completegl. The Fluorophos® instrument automatically calculatés the amount of fluorescence obtdined with
calibratorq solution B and C against calibrator solution A to.s€t the calibration ratio within the instfument.

Once calibpration is completed, proceed to analyse thetest samples.
9.4 Determination

9.4.1 Weigh, to the nearest 1 mg, 0,3 g t0 0,5 g of the prepared test sample (see Clause 8) into a 1P ml glass
beaker (6}8) or into a glass test tube (6.12).

9.4.2 Add a first portion of 5 fnb of the cheese extraction buffer (5.6). Let the cheese extractjon buffer
be in confact with the cheese(for'between approximately 5 min and 10 min for soft and semi-halrd cheese
and betwgen 15 min and 2010in for hard cheese. Homogenize the buffer/cheese mixture using the ULTRA-
TURRAX® (6.9) until complete dissolution of the test sample (approximately 35 s for soft and $emi-hard
cheeses apd 50 s for hard/cheese). Transfer this first buffer/cheese mixture quantitatively into a 25 ml one-
mark volymetric flasgk(6.10).

9.4.3 A¢ld asecond portion of 5 ml of the cheese extraction buffer (5.6) while rinsing the ULTRA-TURRAX®
stem and|mix using the ULTRA-TURRAX® (6.9) approximately for 30 s. Transfer the buffer/cheesg mixture

quantitat wzaliz 11/\4—’\ +tha ')E ml ana vv\r\v-]rv r\] 1MA4—V<1(\ c]f\nlr (6 101

vVCTy IIr TITC oTTrCTIToT VvV OTOITT Py A h=rEavy o

9.4.4 Rinse the ULTRA-TURRAX® stem and the beaker with a new portion of 5 ml of the cheese extraction
buffer (5.6) and transfer to the 25 ml volumetric flask. Dilute to the 25 ml mark with the cheese extraction
buffer (5.6) and shake gently.

9.4.5 Introduce 5 ml of the final buffer/cheese mixture in a glass test tube (6.12) for centrifuge. Centrifuge
at1 000 g at 4 °C during 10 min to remove the fat.

After centrifugation, three more or less distinct layers are obtained: a pellet, a supernatant and the surface
fat.
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9.4.6 Incline the glass test tube (6.12), introduce the pipette Pasteur (6.13) into the supernatant and
pipette a volume of the supernatant corresponding to the capacity of the pipette Pasteur. Transfer into a

beaker of

5 ml (6.8).

From this point on, measurements carried out (see 9.4.7 to 9.4.9) are done in the same way as for the
determination of ALP activity in milk described in ISO 11816-1 | IDF 155-1, replacing the milk sample by the
supernatant.

9.4.7 Dispense, using a pipette (6.3.1), 2,0 ml of working substrate (5.3) into a labelled cuvette. Place the
cuvette in the heating block (6.4) set at 38 °C and heat for 20 min.

9.4.8 Usinga

with film
cuvette.
test withi

949 U

9.4.9.1
“ENTER”

94.10 U

Press the
[< or >] k¢
Press “ST

The displ
fluorimet
200 FLU
performs
ALP activ
informati

Divide thg
obtain th
the ALP a

If the acti

(6.5). Immediately mix its contents using the vortex mixer (6.6) for 5 s or by gently iny
ipe the outside of the cuvette with soft tissue and place it in the filter fluorimeter-(6.4)
20 s after the addition of the test portion to the substrate.

s5ing FLM200

Press the “TEST” key. “ALP Dairy” appears, then press “ENTER”. Scroll.through the menu
iwhen the product to be analysed is displayed. Then press the “START’key to begin the t¢

5ing FLM300

“TEST” key. Select “Cheeses or Other (mU/kg)” with the(J<*0r >] keys and press ENTER.
y's, select the product to be analysed and press “ENTER”. Enter an ID number and press
ART” to begin the test.

hy will count down 60 s while the substrate and‘sample are being warmed to 38 °C. Afte
er starts measuring, displaying a fluorescence of the sample in FLU. The display starts
hnd increases over the next 2 min. At thelend of the 3 min period, the Fluorophos® iy
automatically the necessary calculations and displays the sample identification nu
ity in milliunits per litre, and the ayerage increase in fluorescence, if previously sele
pn will then be printed.

 difference between the two fluorescence readings by the interval period (recorded in m
b average increase of fluoréseence produced per minute (F/min). Use the F/min value tg
ctivity of the test sample:

vity of the supernatant is higher than 7 000 mU/kg, then dilute the supernatant with t

extractiop buffer (5.6) so as‘to obtain a measurement not higher than 7 000 mU/kg.

[tis possi
For very

the samp
usually ol
with a ney

ble that the iistrument displays and prints out the message “Error: Unstable Reading, Re
ow results/mormally below 6 FLU/min), where the unstable readings are more com
e cuvettedn the Fluorophos® chamber and perform another determination. A valid resy
btained. If, however, an unstable reading error is obtained again, repeat the entire dete
v test ' sample.

ipette (6.3.2), add 0.075 ml of the supernatant (9.4.6) to the substrate. Cover the cuvette

erting the
Start the

and press
st.

Using the
“ENTER”.

' 60 s, the
ht around
strument
mber, the
rted. This

inutes) to
calculate

he cheese

eat Test”.
on, leave
11t is then
"mination

9.5 Test-sample-related controls

9.5.1 Recommended negative and positive control tests

9.5.1.1

Negative control test

A cheese can be included made from pasteurized milk as a negative control test with each batch of test
samples. The value of the ALP activity of the negative test sample, expressed in milliunits of enzyme activity

per gram,

shall be < 10.
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Positive control test

One or more positive controls can be included with each batch of test samples.

9.5.2 Interfering substance test

Where higher than expected ALP values are obtained, add, using a pipette (6.3.2), 0,075 ml of the supernatant
(see 9.4.6) into a cuvette with 2,0 ml of calibrator solution A (5.4.1), which was previously pre-warmed in
the heating block (6.4) set at 38 °C for 20 min, and mix.

Place the cuvette in the Fluorophos® instrument (6.1) and test as specified in 9.4.9. If the obtained value
exceeds 20 mU/kg, an interfering substance is shown to be present. In that case, repeat the test using a fresh

sample.

9.5.3 Hleat-stable microbial ALP control test
The control test for microbial ALP is recommended.

If in cheedes produced with pasteurized milk the determination (see 9.4) produces,aositive resul

microbial

Introducq another test portion of the supernatant (9.4.6) into a tube. Plade-a thermometer or t

probe int
at 63 °C.
Determin|
heated at

10 Calc

10.1 Cal

Results at

filter fluo

Record tHe fluorescence values of calibrater solution B (5.4.2) and calibrator solution C (5.4.3), red
calibratoq solution A (5.4.1) set to zero\fluorescence on the filter fluorimeter (6.1).

Calculate

ALP test is compulsory.

b the tube and put the whole tube with the new test portion in‘the water bath (6.14) m
When the test portion reaches 63 °C, keep it at that temperature for 30 min, then co
e any residual phosphatase activity according to 9.4.7 to 949, using 0,075 ml of the su

nlation and expression of results

ibration ratio

Fimeter (6.1). If the results are to be-calculated manually, proceed as follows.

the calibration ratio, K, @sinig Formula (1):
- +2Fp
4

is the nitmerical value of the fluorescence obtained by measuring calibrator solution C (5.4.
calibrator solution A (5.4.1) set at zero fluorescence (see 9.3);

63 °C for 30 min. Any residual activity is due to the presence of heat-stable microbial ALP.

[, then the

hermistor
aintained
pl rapidly.
bernatant
D

e calculated automatically by the Fluorophos® instrument by means of the algorithm built into the

id against

e8]

3) against

1s the area in square meters of the measurement surtace (1n the case ot this procedure, 51
with a radius of 1 m, i.e. § = 4m);

sasphere

numerical value of the fluorescence obtained by measuring calibrator solution B (5.4.2) against

calibrator solution A (5.4.1) set at zero fluorescence (see 9.3).
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10.2 Calculation

10.2.1 Supernatant

Calculate the ALP activity of the supernatant, ALP; (see 9.4), using Formula (2):

Apq

where

Apq

av

fi

4

10.2.2 C

Calculate

pl

f2

m

If Ap; rea

Favch
—FX
KxV h

is the numerical value of the ALP activity of the supernatant (see 9.4), expressed in mi

heese
the ALP activity of the test sample, APL, using Fermula (3):
_4]31 XZSsz
1000xm

enzyme activity per litre;

(2)

lliunits of

is the numerical value of the average amount of fluorescence produced per minute in the test

portion (see 9.4), measured against calibrator solution A (see 9.3) currently fiiom the
of the second minute to the end of the third minute;

is the concentration of the Fluoroyellow® in calibrator solution B (5.4.2),in micromole|
of calibrator;

is the numerical value of the conversion factor from units permillilitre to milliunitg

is the numerical value of the volume of the test portion;in/millilitres.

is the numerical value of the ALP activity of the test sample, expressed in milliunits
activity per gram;

peginning

5 per 2 ml

per litre;

(3

f enzyme

is the numerical value of the ALP activity of the supernatant (see 9.4), expressed in milliunits of

enzyme activityper litre;

is the numetrigal value of the dilution factor, corresponding to the secondary dilution|
the initial Supernatant to obtain an activity detection value of not more than 7 000 ml
in the€est portion;

is theé mass, in grams, of the test portion in the 25 ml one-mark volumetric flask (see 9!

if any, of
J per litre

4).

> ro) TU IO IS5, T CpoTTIrT

Hc 10 ol l/lrg oo F ATDR (ooliin oftbha ATD oozt Aftbhatnct camanla) oc 1 11 /o
vV arte- ottt t

CTrvIcy O crrCeCo T oo pIey™s T HITo] IS5s

10.3 Expression of test results

Express the test results to the nearest whole unit of a milliunit. Results rounded to 1 mU/kg are not required
at all levels since once the result is above 200 mU/kg the product has failed to pass the test and further
accuracy is not required.
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11 Precision

11.1 Interlaboratory study

The values for repeatability and reproducibility limits were derived from the results of interlaboratory trials
carried out in accordance with ISO 5725-1 and ISO 5725-2. The values are expressed for the 95 % probability
level and are not necessarily applicable to concentration ranges and matrices other than those given. Details
of the interlaboratory study are summarized in Annex A.

11.2 Repeatability

The absol
identical
short intd

determinftions.

11.3 ReTroducibility

The abso
identical

12 Test
The test 1
a) allin
b) the sg
c) thete

d) allop
incidg

e) thete

f) thed

10}
rval of time, will in not more than 5 % of the cases be greater than 12 % of the nrean ¢

report

eport shall specify at least the following information:

ormation necessary for the complete identificatiofi“of the sample;

mpling method used, if known;

st method used, together with a reference to this document, i.e. ISO 11816-2 | IDF 155-2;

erating details not specified in this dgcument, or regarded as optional, together with det
ents which can have influenced thetest result(s);

st result(s) obtained, or, if the.répeatability has been checked, the final quoted result obt

hte of the test.

ethod on
within a
f the two

ute difference between two independent single test results, obtained ‘using the same method on
est material in different laboratories by different operators using different equipment, yvill in not
more thalp 5 % of the cases be greater than 29 % of the mean of the two deteeminations.

hils of any

ained;
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Annex A
(informative)

Interlaboratory study

The data given in Table A.1 were obtained in two interlaboratory studies organized by ANSES and conducted
in accordance with ISO 5725-1 and ISO 5725-2 for collaborative study procedures to validate characteristics
of a method of analysis.

A first co
Germany,
outin Noy

laborative trial, involving 14 laboratories from 13 countries (Austria, Belgium, Finlan
Ireland, Italy, United Kingdom, Netherlands, Poland, Slovenia, Spain and Switzerland)'w
rember 2013 on hard and semi-hard cheeses from cow milk submitted to different héat tr

Two labofratories did not respect the repeatability conditions and one showed significant d

compared

NOTE
participan
sample.

A second
Ireland, I
March 20
showed s
excluded
trials are

to the others for two of the samples. They were therefore excluded from the'statistical e
One hard cheese sample from pasteurized milk was also submitted to"the validation tr

Ls gave their ALP content as 1 mU/g. No statistical parameters can be ¢alculated for this (pa

rollaborative trial, involving 15 laboratories from 12 countries (Austria, Belgium, France,
aly, United Kingdom, Netherlands, Poland, Portugal, Slovenia and Switzerland) was org

1, France,
hs carried
patments.
|fferences
valuation.

al and all

steurized)

Germany,
anized in

14 on soft and semi-hard cheeses having undergone different heat treatments. Three lalporatories

ignificant differences compared to the others depending on the samples and were
F'rom the statistical evaluation for the relevant samples. The detailed results of these coll
reported in Reference [8].

Table A.1 — Summary of collaborative trial statistical parameters

therefore
aborative

Sample 1a 2b 3¢ 4d 5e 6f 78
Year of interlaboratory test 2013 2013 2013 2014 2014 2014 2014
Number (}f participating laboratories 14 14 14 15 15 15 15
Number ¢f outliers 0 0 0 0 1 0 1
Number ¢f accepted results 11 11 12 12 14 15 14
Mean valde, x, mU/g 994 1964 136 4408 2608 104 973
Repeatability standard deviation s,, 41 69 5 262 133 4 28
mU/g
Repeatalility coefficientof variation, 4 4 4 6 5 4 3
Cy,, %
Repeatability limit» [r=2,8 xs.], mU/g | 115 194 14 732 373 12 78
Repeataﬂility relative, % 12 10 10 17 14 11 8
glel})/;odu( ibility standard deviation s, 105 9ad 11 =70 940 11 83

a

b

C

Hard cheese sample 1, Grana Padano (grinded).
Hard cheese sample 2, Comté.

Semi-hard cheese sample 1, Raclette.
Semi-hard cheese sample 2, Raclette.

Soft cheese sample 1, Brie (mixed).

Soft cheese sample 2, Brie.

Soft cheese sample 3, Brie.
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Table A.1 (continued)

Sample 12 2b 3¢ 4d 5¢e 6f 78
Reproducibility coefficient of variation, 11 12 8 13 10 11 9
CV,R 0/0
Reproducibility limit R [R = 2,8 x sp], 295 654 32 1595 696 31 232
mU/g
Reproducibility relative, % 30 33 23 36 27 30 24

a2 Hard cheese sample 1, Grana Padano (grinded).
b Hard cheese sample 2, Comté.

¢ Semi-hard cheese sample 1, Raclette.

d  Semi-hard cheese sample 2, Raclette.
¢ Soft cljeese sample 1, Brie (mixed).
f Soft cheese sample 2, Brie.

g  Soft ceese sample 3, Brie.
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