INTERNATIONAL ISO
STANDARD 8196-2

IDF
128-2

Second edition
2009-10-01

Milk — Definition and evaluation of the
overall accuracy of alternative methods
of milk analysis —

Part 2:
Calibration and quality control
in the dairy laboratory

L ait —iDéfinition et évaluation de la précision globale des méthodes
alternatives d'analyse du fait —

Partie 2: Calibrage et contréle qualité dans les laboratoires laitiers

Reference numbers
1ISO 8196-2:2009(E)
IDF 128-2:2009(E)

© SO and IDF 2009



ISO 8196-2:2009(E)
IDF 128-2:2009(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.

COPYRIGHT PROTECTED DOCUMENT

© IS0 and IDF 2009
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,

e
a

lectronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO or IDF at the respective
ddress 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 + 4122749 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

© 1SO and IDF 2009 — All rights reserved



ISO 8196-2:2009(E)
IDF 128-2:2009(E)

Contents Page
o] =111V oY (o D iv
o] (=117 oY (o \"
1o o 11 o 4 oY N Vi
1 T o - S S 1
2 N o 4 4B YT =) =] (= o = N 1
3 Terms, definitions, and SYMDOIS ... 1
3.1 Terms and defiNitioNs ... s e as s eaas s e anas s ranas e rana st ranaarrerana e rannan 1
3.2 SYMDOIS ... 2
4 Calibration of INSTrUMENES........cccuiiiii i e ra s s rraass s anas s enn s s reanas s rrrennns s ranans 3
41 General PriNCIPIES .....ccocc i ———————————————————————————————————— 3
4.2 LT 4T LI o T o Yo=Y o LT 3
43 Frequency of calibration control ..o ———— 10
4.4 (0= 03 (=1 1-2=Te o= 11 o = 1 1o o 1S 1
5 Quality controlin a.routine/dairylaboratory. k.. Ll L S L R e e e s e e e e e 11
5.1 Verification of repeatability ... rcrsrrr e e e s s se s s ssmse s e e s s s s s mner e e e e e s s s s s mmnne e nes s snnnns 1
5.2 Daily check on short-termstabilitylof the instrument .. h......ccccccccrriiii s 11
5.3 Verification of bias between [aboratories ... e e aa e eees 14
54 Verification of the difference between reference and alternative method results............cc.......... 14
5.5 Verification of the compliance of alternative-method results with a compositional

requirementiins:/standards. iteh.avcatalog slandards/Ssl CONA0. L 2 AR r280m0GC s e 16
6 o T 1 1] o =T 18
6.1 Calculation of statistical ValUes..........cciiieeiiiiiiiii s sssa s e sas s s e ma s s s snnssssessnnsssrenn 18
6.2 Determination of repeatability.........cc.ccccminiiiiinni e —————— 20
6.3 Verification of the exactness of the calibration ............cccciiiiiicc 20
6.4 Determination Of QCCUTFACY .....c.iiiiiiiiciiiciiiii s s e s smn e e e e e s s e mmnn e e e e e sa s s sneneesnnnnn 22
6.5 Checking the difference between reference and alternative method results .............ccccccvueeeennnn. 22
6.6 {00 T3 113 T 5 1= 22
6.7 Verification of compliance with target values and upper or lower limits ...........cccccccmerriiiccccinnens 23
=11 0] [Te Yo - o] 177 25

© ISO and IDF 2009 — All rights reserved iii



ISO 8196-2:2009(E)
IDF 128-2:2009(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee has
been established has the right to be represented on that committee. International organizations, governmental
and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International 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.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 8196-2|IDF 128-2 was prepared by Technical Committee ISO/TC 34, Food products, Subcommittee SC 5,
Milk and milk products, and the 'International” Dairy| Federation (IDF): Itlis being, published jointly by ISO and
IDF.

This second edition of ISO 8196-2|IDF 128-2 cancels and replaces the first edition (ISO 8196-2:2000), which
has been technically revised.

ISO 8196|IDF 128 consists of the following 'parts, under the general title Milk —Definition and evaluation of
the overall accuracy of alternative methods of milk-analysis:

— Part 1: Analytical attributes of alternative methods
— Part 2: Calibration and quality control in the dairy laboratory

— Part 3: Protocol for the evaluation and validation of alternative quantitative methods of milk analysis

iv © 1SO and IDF 2009 — All rights reserved
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Foreword

IDF (the International Dairy Federation) is a non-profit organization representing the dairy sector worldwide.
IDF membership comprises National Committees in every member country as well as regional dairy
associations having signed a formal agreement on cooperation with IDF. All members of IDF have the right to
be represented at 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 Standing Committees is to prepare International Standards. Draft International Standards
adopted by the Action Teams and Standing Committees are circulated to the National Committees for voting.
Publication as an International Standard requires approval by at least 50 % of IDF National Committees
casting a vote.

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

ISO 8196-2|IDF 128-2 was prepared by the International Dairy Federation (IDF) and Technical Committee
ISO/TC 34, Food products, Subcommittee SC 5, Milk and milk products. It is being published jointly by 1ISO
and IDF.

All work was carried out by the Joint IDF-ISO Action Team on Automated methods of the Standing Committee
on Quality assurance, statistics of analytical’ data-and ;sampling, tnder the aegis of its project leader, Mr. O.
Leray (FR).

This edition of ISO 8196-2|IDF 128-2, togetherwith’IS©'8196-1|IDF 128-1 and ISO 8196-3|IDF 128-3, cancels
and replaces IDF 128:1985;'which 'has'beervtechnically'revised.

ISO 8196|IDF 128 consists of the following parts, under the general title Milk — Definition and evaluation of
the overall accuracy of alternative methods of milk analysis:

— Part 1: Analytical attributes of alternative methods
— Part 2: Calibration and quality control in the dairy laboratory

— Part 3: Protocol for the evaluation and validation of alternative quantitative methods of milk analysis

© I1SO and IDF 2009 — All rights reserved Vv
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Introduction

The main purpose of this part of ISO 8196|IDF 128 is to provide practical details and recommendations for the
calibration of instruments and quality control in routine dairy laboratories, including the checking of compliance
with a specification value or limit.

ISO 8196-1|IDF 128-1 is mainly intended for users to assess alternative methods of analysis and gives
guidance for routine laboratories using these methods.

This part of 1ISO 8196|IDF 128 relates directly to 1SO 8196-1|IDF 128-1 for the definition of the relevant
performance characteristics, for the quantitative evaluation of the overall accuracy and the establishment of
relevant standard limit values to comply with in analytical quality assurance as described. The general
concepts apply to all analytical methods, but special emphasis is given to rapid physicochemical methods
which are currently in use for the compositional testing of milk.

ISO 8196|IDF 128 (all parts) only specifies the single linear regression model as a simplified approach to allow
users to determine equivalence of an alternative method with a reference method. However, the linear
regression approach is valid as a determination of method equivalence only in limited circumstances or if a
high correlation between the results of the reference method and the routine method is achieved. If a high
correlation is not achieved, recourse,should be madeto other datarthandling and measurement error modelling
techniques. Although these techniques are referred to, they are not specified in 1ISO 8196]|IDF 128 (all parts).

Vi © 1SO and IDF 2009 — All rights reserved
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INTERNATIONAL STANDARD IDF 128-2:2009(E)

Milk — Definition and evaluation of the overall accuracy
of alternative methods of milk analysis —

Part 2:
Calibration and quality control in the dairy laboratory

1 Scope

This part of 1SO 8196]|IDF 128 gives guidelines for the calibration of instruments and quality control
procedures for milk analysis in dairy laboratories.

2 Normative references

The following referenced documents™ are indispensable for the application of this document. For dated
references, only the edition cited capplies:| For- tindated, feferences, the latest edition of the referenced
document (including any amendments) applies.

ISO 8196-1|IDF 128-1:2009, Milk — Definition-and'evaluation of the overall accuracy of alternative methods of
milk analysis

ISO 8196-3|IDF 128-3:2009, Milk — Definition and evaluation of the overall accuracy of alternative methods of
milk analysis — Part 3: Protocol for the evaluation and validation of alternative quantitative methods of milk
analysis

3 Terms, definitions, and symbols

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 8196-1|IDF 128-1 and the following
apply.

3.1.1

standardization of an instrument

experimental evaluation of the exactness of the calibration of an instrument by reference to the true values
given either by a reference method or by standard materials or a standard instrument

3.1.2

calibration of an instrument

adjustment of the signal from an instrument so that, at each level of the component, the mean of individual
test results given by the instrument closely approximates the true value of the component concentration

IMPORTANT — Even if the term “calibration” is often used for both the standardization and calibration

of instruments (see Clause 4), the use of these words according to the definitions in 3.1.1 and 3.1.2 is
strongly recommended.

© I1SO and IDF 2009 — All rights reserved 1
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3.2 Symbols

b linear regression coefficient or slope

d average of differences d; or mean bias

d; difference between means of duplicates of x; and y,

drel relative mean bias

L limit of the mean bias d

Lo limit of the relative mean bias

mg reference value for the control chart

n number of replicates

Py, sum of products of x and y

q number of samples

r repeatability limit

Ty correlation coefficient

R reproducibility limit

Sy sum of squares of d

S, sum of squares of x

S, sum of squares of y

5 standard deviation of slope

Sy, standard errorof estimate xg

Sy estimate of standard deviation of y

Sy estimate of the standard deviation of accuracy

Tobs observed value of the Student rtest

1 _ o2 t-value of the Student distribution for a two-sided probability 1 — «
H_gy t-value of the Student distribution for a one-sided probability 1 — «
U _ o2 value of the standard normal distribution for a two-sided probability 1 — «
X arithmetic average of Xx;

X; mean of duplicates of x;

vy arithmetic average of y;

Vi mean of duplicates of y,

y(x) predicted values from x by linear regression.

1% degree of freedom

o, standard deviation of repeatability

op standard deviation of reproducibility

o, standard deviation of y

o standard deviation of accuracy

Oxrel relative standard deviation of accuracy

2 © 1SO and IDF 2009 — All rights reserved
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4 Calibration of instruments

4.1 General principles

This clause only considers the general principles of calibration which apply to any alternative method of milk
analysis.

Detailed and specific instructions for the calibration procedure, as well as for the preliminary checks
concerning each group of methods, shall be given in specific documentation.

The calibration here described is based on the assumption of an existing linear relationship between the
alternative method and the reference method. The utilization of an ordinary least-squares (OLS) linear
regression model with the reference method as dependent variable (y-axis) is recommended as practical and
reliable:

a) the measured residual standard deviation is structurally the lowest and is independent of the exactness of
calibration, hence it can be used for calibration control as a method accuracy characteristic (see
ISO 8196-1|IDF 128-1);

b) prediction of true values from alternative method values and calculation of associated errors is simplified;

c) the differences in measurement results as compared to applying other linear regression models are not
significant.

4.2 General procedure

4.2.1 Preliminary checks

4211 Instrument.. checks: -all . functional  checks, and.adjustments, (zero setting) of the instrument
specified by the relevant International-Standard or the.-manufacturer should be carried out prior to the analysis.

421.2 Linearity: unless otherwise stated, the relationship between the instrumental signal readings and
the component concentration is linear within the specified range of concentration. Normally, for alternative
methods, it is only necessary to check and adjust linearity on new instruments or whenever major parts (e.g.
cell or servo-system) are serviced or replaced.

421.3 Interference corrections (inter-corrections): where instrumental compensations for interfering
components are applied to optimize accuracy, these should be checked and eventually adjusted prior to the
analysis.

4.21.4 Repeatability and accuracy checks: the repeatability and accuracy of the instrument should
comply with the specifications of the relevant International Standard.

4.2.1.5 Linearity and interference corrections on a single matrix. In order to check both linearity
(4.2.1.2) and interference corrections (4.2.1.3), a set of samples can be prepared from a single milk matrix in
such a way as to cover the concentration range of a component while maintaining others constant. For
linearity, the component range relates to the measurand and the alignment of measurement results is checked
against the theoretical mixing ratio or the relevant concentration calculated from prior analyses. For
interference correction, the range concerns the interfering component, and the absence of related induced
bias for the measurand requires checking.

© I1SO and IDF 2009 — All rights reserved 3
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4.2.2 Standardization of the instrument
4221 Test samples

4.2.21.1 General requirements

Milk samples collected especially for that purpose or, when available, standard materials with similar
characteristics may be used to standardize the instrument.

In order to obtain the most accurate estimate of the calibration line, the following two major requirements shall
be fulfilled:

a) the samples cover the whole range of concentration of the component;
b) the residual standard deviation from the regression is minimal.

Depending on the measurand, this can best be obtained by pooling individual milk samples selected at
different levels of concentration with a maximum of samples chosen for values close to the extremities of the
range or by separation and recombination of milk components or by spiking and/or aqueous dilution. Prior to
use, the equivalence of the alternative calibration samples for the component should have been validated by
comparison with usual milk samples.

4.2.2.1.2 Nature of samples

For any calibration, it is of utmost importance that calibration samples are representative of the samples
routinely tested, that is same types of milk <(ire.cmilk-from jindividualranimals, herd bulk milk, silo milk,
processed milk), submitted to the same treatment and preservation, and originating from the same collection
areas at the same periods of time. The period during which the calibration samples remain valid is to be
established experimentally, taking into account changes-in-milk production factors related to season and
regional animal feeding practices!

Discard milk of evident poor physical quality so as to guarantee homogeneous intakes and proper functioning
of the instrument (suitable milk flow).

The reference method should be applied to the fresh calibration sample, i.e. before eventually treating the
samples in the form of sub-samples.

4.2.21.3 Range of measurand

Samples collected should cover the whole range of concentrations for the component of interest. The larger
the range used for calibration, the more accurate the adjustment of the calibration line. In that respect, it is
recommended that the standard deviation of reference results, s,, complies with Condition (1):

8, = 5syx (1)

or, equivalently, the correlation coefficient, r.,, complies with Condition (2)

ry > 0,98 )

Alternatively, where the accuracy and/or the measurand range cannot meet the recommendation, appropriate
alternative calibration samples (4.2.2.1.1) might be considered.

NOTE Equivalent to sample pooling (4.2.2.1.1), pooling of individual data can serve to produce a suitable virtual
calibration data set where sufficient correlation cannot be achieved by physical means (see ISO 8196-3|IDF 128-3:2009,
5.2.2.2.3.2).

4 © 1SO and IDF 2009 — All rights reserved
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4.2.21.4 Number of samples

422141 The number of samples depends on the objective of the laboratory, the accuracy of the
method and the heterogeneity of the sample population for the measurand.

42.214.2 Select the number of samples with respect to composition representativeness for main
components.

Define the number of samples needed with respect to the various origins of the test samples and the degree

of their representativeness reached by assembly. For instance, in the analysis of composition, the numbers of
representative samples recommended for use as a minimum are listed in Table 1.

Table 1 — Origin and number of representative samples

Milk type No. representative samples
Individual animal 100
Herd bulk 40
Bulk 6
P Set of milk samples produced from the original bulk milk or the bulk material
rocessed . .
used in the process, for appropriate levels of the measurand

Otherwise, a set of alternative, calibratiom\samples ofequivalent representativeness prepared from at least
nine equidistant measurand-concentrations over a range relevant for the commingled milk samples can be
used.

NOTE A minimum number of nine concentration levels for alternative calibration samples allows for a regular
coverage for main milk components (i.e. fat, proteih and dactose) and at the same time sufficient component combinations
to check instrument fittings: (linearity, interferences):

422143 Ensure the exactness of calibration throughout the range of concentration, i.e., as specified in
422144and4.2.2.1.4.5.

422144 For the mean level, choose the minimum sample number so that any calibration bias (so-
called mean bias d) exceeding the limits £ L set by the user is statistically significant for a risk « of error.
From this prerequisite it follows that the limits of uncertainty of the estimated bias should not be larger than the
calibration limits stated.

From the standard deviation of accuracy, o,,, estimated by s, in a former evaluation (see
ISO 8196-1|IDF 128-1 and 1SO 8196-3|IDF 128-3) and the previously defined limits of calibration bias + L,
the number ¢ should fulfil Conditions (3):

2 2 2
I-> U—g[2 O yx PN U 1_gi2 Oy PN < 3’84X0-yx (3)
q L5 L5
or using the limits + L, of the relative mean bias drel and the relative standard deviation of accuracy Oxrel-
2 2 2
U1_g /2 O yarel 3,84 x O yxrel
/Lg— < 49 2[,2— (4)
drel drel

where

uq _ oo 18 the value of standard normal distribution for a probability level 1 — ¢

© I1SO and IDF 2009 — All rights reserved 5
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drel =d x100/y

O el = (0, [y) %100

a=0,05
EXAMPLE
Fat: 0, = 0,07 % mass fraction fat with L = 0,02 % mass fraction fat accepted =q>49
Somatic cell count: Orel =10 % with L- . =3 % accepted =q>43
4.221.4.5 For the calibration line, the limits for the relative uncertainty of slope 5 should not exceed the

maximum value &b, defined beforehand by the user for the slope bias, so that any error in excess of this is
significant. Thus, with a sample population already known with regard to Oy and o, or the usual correlation

coefficient, .., , the number ¢ should fulfil Conditions (5):

2 2

2 2 o 1 o 1

q>u1_a/2><100 % Sb_z f—y 6[238400 % Sb_z (5)
O-y O-yx rel O-y O-yx rel

or equivalently

4302 2 }1002| sl 1288400 g s 6)
Txy dbrg| Ty dbfg|
with
8brel = U1_giz G X 100/b = uq_y x 100 [6],/(0; )]
o=0,05
EXAMPLE
Fat: 0, = 0,5 % mass fraction 0 = 0,07 % mass fraction (rxy =0,990 1) with alimit b, =4 % =q > 48
Free fatty acids: o, = 0,5 mmol/100 g 0= 0,15 mol/100 g (rxy =0,9539) withalimitdb, =5 % =g > 152

4.2.2.1.5 Number of replicates

Perform sample analysis at least in duplicate.

Where the standard deviation of repeatability of the alternative method is significantly larger than the standard
deviation of repeatability of the reference method and the standard deviation of accuracy, the number of
replicates can be increased so as to get standard deviations of mean results that at minimum are equivalent
for both methods.

Thus the number of required replicates is obtained from Condition (7):

2
o
Nalt 2 Mref (O-alt ] (7)

6 © I1SO and IDF 2009 — All rights reserved
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