ANO
";“*-_ ___,:;;7“

W
“-'r.u_ RN
it

AGENCE DES NORMES ET DE LA DUALITE®
STANDARDS AND OUALITY AGENCY®

www.anor.cm

Toute reproduction ou représentation intégrale
ou partielle, par quelque procédé que ce soit,
des pages publiées dans le présent document,
faite sans l'autorisation de I'éditeur est illicite
et constitue une contrefagon. Seules sont
autorisées d'une part, les reproductions
strictement réservées a l'usage privé du
copiste et non destinés a une utilisation
collective et, d'autre part, les analyses et
courtes citations justifiées par le caractére
scientifique ou d’information de I'ceuvre dans
laquelle elles sont incorporées.

PROJET DE NORME CAMEROUNAISE
PNC 6756 : 2026, 1ISO 4214 :2022 - CT 48

2026

NORMES POUR LE LAIT ET PRODUITS
LAITIERS — DETERMINATION DES
ACIDES AMINES DANS LES FORMULES
INFANTILES, LES PRODUITS

NUTRITIONNELS POUR
ADULTES/ENFANTS ET AUTRES
PRODUITS LAITIERS

PROJET DE NORME CAMEROUNAISE
ENQUETE PUBLIQUE N° : 18

Durée de I’enquéte Du 10/07/2026 Au 08/08 /2026

Edition et diffusion par I’Agence des Normes et de la Qualité
B.P.: 14966 Yaoundé — CAMEROUN — Tél: 6992 257 777 /Fax.: (237) 222 22 64 96
E-mail : enquetepublique@anor.cm — www.anor.cm/enquetes-publiques

ANOR®

DN-R2/PR-01/ENR-02
16/12/2015




INTERNATIONAL ISO
STANDARD 4214

IDF 254

First edition
2022-12

Milk and milk products —
Determination of amino acids in infant
and adult/paediatric nutritional
formulas and dairy products

Reference numbers
1SO 4214:2022(E)
IDF 254:2022(E)

© ISO and IDF 2022



ISO 4214:2022(E)
IDF 254:2022(E)

COPYRIGHT PROTECTED DOCUMENT

© 1SO and IDF 2022

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office International Dairy Federation
CP 401 o Ch. de Blandonnet 8 Silver Building e« Bd Auguste Reyers 70/B
CH-1214 Vernier, Geneva B-1030 Brussels
Phone: +41 22 749 01 11 Phone: +32 2 325 67 40
Fax: +32 2325 67 41
Email: copyright@iso.org Email: info@fil-idf.org
Website: www.iso.org Website: www.fil-idf.org

Published in Switzerland

ii © 1SO and IDF 2022 - All rights reserved


https://www.iso.org
https://fil-idf.org

ISO 4214:2022(E)

IDF 254:2022(E)
Contents Page
FFOT@WOTAS ........cc.ocoovveeveeieevsse st 55558555 iv
1 SCOPI@ ... 1
2 NOTIMATIVE F@FETEIICES .........ccccocoovvrvoeieessse s ssss s 1
3 Terms and definE IONIS ... 1
4 PIIIICEPIE ... 1
5 Reagents w2
6 Reagents and standard PreParation. ... 3
6.1 GBIIET ALt 3
6.2 Norvaline (Nva) internal standards 4
6.3 Cystine calibration StANAATAS. .. ... 4
6.4  Amino acid (AA) calibration standards (with exception of cysSting) ... 5
6.5 Chromatography solvents (MOobile PhaSES). ... 5
7 AAPPATATUS ... 6
SAMPLE ANALYSES ...
8.1 Sample preparation ...
8.2 Cystine calibration standards preparation
8.3 Hydrolysis (of samples and cystine Standards) ... 7
8.4 Neutralization and dilution (of samples and cystine standards) ... i
8.5  Amino acids calibration standards preparation (not needed to be acid hydrolysed)..........8
8.6 Derivatization (of samples, cystine standards and amino acids standards) ..........cc.... 8
8.7 UHPLC SEPATATION ..otk
8.8 Peak identification and integration
9 Calculation and eXpression Of F@SUILS ...
9.1 Calibration CUTIVE......eessisesssinees
9.2 Amino acid calculation...
10 PI@CISTON ...tk
TO. 1 GEINETAL oo
10.2 Repeatability
10.3  REPIOAUCTDIIITY ..o
11 T@STE T@POT T ... 15
Annex A (informative) PreCiSION dala. ... 16
Annex B (informative) Chromatogram eXamPIes ... 34
BIDLEOZGIAPIY ... 35

© 1SO and IDF 2022 - All rights reserved iii



ISO 4214:2022(E)
IDF 254:2022(E)

Forewords

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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO’s adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 34, Food products, Subcommittee SC 5,
Milk and milk products, and the International Dairy Federation (IDF), in collaboration with AOAC
INTERNATIONAL and ISO/TC 34, Food products, Subcommittee SC 4, Cereals and pulses. It is being
published jointly by ISO and IDF, and separately by AOAC INTERNATIONAL.

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.

iv © ISO and IDF 2022 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html

ISO 4214:2022(E)
IDF 254:2022(E)

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.

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. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

This document was prepared by the IDF Standing Committee on Analytical Methods for Composition
and ISO Technical Committee ISO/TC 34, Food products, Subcommittee SC 5, Milk and milk products, in
collaboration with AOAC INTERNATIONAL and ISO/TC 34, Food products, Subcommittee SC 4, Cereals
and pulses. It is being published jointly by ISO and IDF, and separately by AOAC INTERNATIONAL.

The work was carried out by the IDF/ISO Action Team C51 of the Standing Committee on Analytical
Methods for Composition under the aegis of its project leader Mr C. Fuerer (CH).
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INTERNATIONAL STANDARD IDF 254:2022(E)

Milk and milk products — Determination of amino acids in
infant and adult/paediatric nutritional formulas and dairy
products

1 Scope

This document specifies a method for the quantitative determination of total amino acids using
6-aminoquinolyl-N-hydroxy-succinimidyl carbamate (ACQ) derivatization followed by ultra-high-
performance liquid chromatography (UHPLC) separation and ultraviolet (UV) detection. It specifies a
method for the determination, in one single analysis, of the following amino acids: alanine, arginine,
aspartic acid (combined with asparagine), cystine (dimer of cysteine, combined with cysteine),
glutamic acid (combined with glutamine), glycine, histidine, isoleucine, leucine, lysine, methionine,
phenylalanine, proline, serine, threonine, tyrosine and valine.

This method does not apply to the determination of tryptophan.

This method is applicable to infant and adult/paediatric nutritional formulas, dairy products and other
matrices such as cereals. It was validated in infant formulas (milk- and soy-based, including partially
hydrolysed and elemental products), toddler formula, adult nutritional powder, UHT skimmed milk,
whey powder, sodium caseinate, whole milk powder, bran pet food, dry pet food and breakfast cereal
(see Annex A for details).

2 Normative references

There are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31

infant formula

breast-milk substitute specially manufactured to satisfy, by itself, the nutritional requirements of
infants during the first months of life up to the introduction of appropriate complementary feeding

[SOURCE: Codex Standard 72-1981]

3.2

adult/paediatric nutritional

nutritionally complete, specially formulated food, consumed in liquid form, which may constitute the
sole source of nourishment, made from any combination of milk, soy, rice, whey, hydrolysed protein,
starch and amino acids, with and without intact protein

4 Principle

Proteins are hydrolysed in 6 mol/1 hydrochloric acid (HCI) for 24 h at 110 °C in the presence of phenol,
3-3'-dithiodipropionic acid (DDP) and norvaline. Phenol is added to prevent halogenation of tyrosine.

© ISO and IDF 2022 - All rights reserved 1
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Norvaline is added as an internal standard. DDP is added to convert cystine and cysteine to S-2-
carboxyethylthiocysteine (XCys), as described in Reference [1], and the resulting derivative can be
separated from other amino acids for quantification.

After neutralization, amino acids and converted XCys are derivatized with AQC. Derivatized amino
acids are separated using reversed phase UHPLC with UV detection at 260 nm.

NOTE Fluorescence detection can be used provided equivalence has been demonstrated.

During acid hydrolysis, glutamine (Gln) and asparagine (Asn) are converted to glutamic acid (Glu) and
aspartic acid (Asp), respectively. Thus, Glu values represent the combined values of Glu and Gln, and
Asp values represent the combined values of Asp and Asn. Cys2 values represent the combined values
of cysteine and cystine since both are converted to XCys by DDP.

5 Reagents

Use only reagents of recognized analytical grade.

Commercial references are only a guideline. Equivalent chemicals or materials can be used provided
their equivalence has been demonstrated. Before using chemicals, refer to the safety data sheets and
ensure that the safety precautions are applied.

5.1 AccQ-Tag™ Ultra Derivatization Kit (Waters 1860038361).

As an alternative derivatizing buffer, di-sodium tetraborate decahydrate (CAS Registry
Number©?2) 1303-96-4) can be used.

As an alternative tagging reagent, 6-aminoquinolyl-N-hydroxysuccinimidyl carbamate (CAS 148757-
94-2) can be used.

5.2 AccQ-Tag™ Ultra Eluent A concentrate (Waters 1860038381).

As alternative reagents, acetonitrile, gradient grade for liquid chromatography (LC) (CAS 75-05-8), and
formic acid (CAS 64-18-6) can be used.

5.3 AccQ-Tag™ Ultra Eluent B (Waters 1860038391).

As alternative reagents, acetonitrile, gradient grade for LC (CAS 75-05-8), formic acid (CAS 64-18-6)
and ammonium formate (CAS 540-69-2) can be used.

5.4 Phenol (CAS 108-95-2).

5.5 3,3’-Dithiodipropionic acid (CAS 1119-62-6).

5.6 Amino acid standard solution, containing the following 17 amino acids at 2,5 pmol/ml each
(except L-cystine at 1,25 pmol/ml) in 0,1 mol/l HCl: L-alanine, L-arginine, L-aspartic acid, L-cystine,
L-glutamic acid, L-glycine, L-histidine, L-isoleucine, L-leucine, L-lysine, L-methionine, L-phenylalanine,

L-proline, L-serine, L-threonine, L-tyrosine and L-valine.

5.7 L-cystine (CAS 56-89-3).

1) Thisisan 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 the product named. The alternative
reagents listed in this document have been shown to lead to the same results.

2)  CAS Registry Number® is a trademark of CAS corporation. This information is given for the convenience of
users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products
may be used if they can be shown to lead to the same results.

2 © ISO and IDF 2022 - All rights reserved
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5.8 Norvaline (CAS 6600-40-4).

5.9 Sodium hydroxide pellets, reagent grade (CAS 1310-73-2).

5.10 Sodium hydroxide solution (CAS 1310-73-2), substance concentration ¢ = 1 mol/1.
5.11 Sodium hydroxide solution (optional) (CAS 1310-73-2), ¢ = 6 mol/1.

5.12 Hydrochloric acid fuming 37 % (CAS 7647-01-0), ¢ = 12 mol/l, GR grade for analysis.
5.13 Hydrochloric acid solution (CAS 7647-01-0), ¢ = 1 mol/L.

5.14 Hydrochloric acid solution (CAS 7647-01-0), ¢ = 0,1 mol/L.

5.15 Laboratory water, with a resistivity of 18,2 MQ-cm (ultra-pure water).

6 Reagents and standard preparation
6.1 General

6.1.1 Sodium hydroxide (NaOH) solutions, c = 6 mol/], c = 0,2 mol/l and c = 0,05 mol/l.

For the ¢ = 6 mol/l solution, weigh out 24 g of sodium hydroxide (5.9) into a 100 ml volumetric flask.
Dissolve in about 80 ml of water. Allow to cool down and dilute to the mark with water. Optional: use a
commercially available equivalent (5.11).

For the ¢ = 0,2 mol/l solution, pipet 20 ml of 1 mol/l NaOH (5.10) into a 100 ml volumetric flask and
make up to the mark with water.

For the ¢ = 0,05 mol/] solution, pipet 5 ml of 1 mol/l NaOH (5.10) into a 100 ml volumetric flask and
make up to the mark with water.

6.1.2 Hydrochloric acid (HCI) solution, ¢ = 0,2 mol/I.

Pipet 20 ml of 1 mol/1 HCI (5.13) into a 100 ml volumetric flask and make up to the mark with water.

6.1.3 DDP solution, mass concentration p = 10 g/1 (in NaOH, c = 0,2 mol/1).

Into a 50 ml volumetric flask, weigh out 500 mg of DDP and make up to the mark with 0,2 mol/l NaOH
(6.1.2).

6.1.4 Phenol/HCI solution, p =1 g/1 (in HC], ¢ = 12 mol/1).

Into a 100 ml volumetric flask, weigh out 100 mg of phenol and make up to the mark with 12 mol/1 HCI
(5.12).

6.1.5 AccQ-Tag™ Ultra Derivatization kit.!)

Prepare the reagents included in the kit following the manufacturer’s instructions.

6.1.6 AccQ-Tag™ Ultra Borate buffer (reagent 1).1)

Ready-to-use solution. An alternative reagent is sodium tetraborate in water solution (p = 50 g/1). Into
a 100 ml volumetric flask, weigh 5 g of sodium tetraborate decahydrate, dissolve and make up to the
mark with water.

© ISO and IDF 2022 - All rights reserved 3
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6.1.7 AccQ-Tag™ Ultra reagent (vial 2A and 2B).1)
Reconstitute AccQ-Tag™ Ultra reagent (vial 2A) according to the manufacturer’s instructions as follows:
a) Preheata heating block to 55 °C.

b) Tap vial 2A lightly before opening to ensure all AccQ-Tag™ Ultra reagent powder is at the bottom of
the vial.

¢) Rinse a clean micropipette by drawing and discarding 1 ml of AccQ-Tag™ Ultra reagent diluent
from vial 2B (ready-to-use solution). Repeat twice.

d) Draw 1,0 ml from vial 2B and transfer it to the AccQ-Tag™ Ultra reagent powder in vial 2A. Cap the
vial tightly.

e) Vortex mix for approximately 10 s.

f) Heat vial 2A on top of the preheated heating block until the AccQ-Tag™ Ultra reagent powder is
dissolved. Do not heat the reagent for longer than 10 min.

Once reconstituted, the AccQ-Tag™ Ultra reagent concentration is approximately 10 mmol/l. Store the
reconstituted AccQ-Tag™ Ultra reagent in a desiccator at room temperature for up to one week.

CAUTION — AccQ-Tag™ Ultra reagent reacts with atmospheric moisture. Seal the container
tightly when not in use. Do not refrigerate. Do not use discoloured reagent, especially if it is
yellow or green.

The following alternative reagent can be used. Into a 4 ml vial, weigh out approximately 3,0 mg to
4,0 mg of 6-aminoquinolyl-N-hydroxysuccinimidyl carbamate. Continue with step c) above using LC-
grade acetonitrile instead of the AccQ-Tag™ Ultra reagent diluent.

6.2 Norvaline (Nva) internal standards

6.2.1 Nva stock solution, c = 10 mmol/I.

Weigh 117,16 mg Nva into a 100 ml volumetric flask and make up to the mark with 0,1 mol/I HCI (5.14).

6.2.2 Nva solution, c = 2,5 mmol/l.

Pipet 2,5 ml of Nva stock solution (6.2.1) into a 10 ml volumetric flask and make up to the mark with
0,1 mol/1 HCI (5.14).

Store both Nva solutions at =20 °C for up to six months as 2 ml aliquots.
6.3 Cystine calibration standards

6.3.1 Cystine stock solution, ¢ = 10 mmol/I.

Weigh 240 mg cystine into a 100 ml volumetric flask and make up to the mark with 0,05 mol/l NaOH
(6.1.1). Store this solution at =20 °C for up to three months as 1 ml aliquots.

6.3.2 Cystine solution, c = 1 mmol/l.

Add 900 pl of 0,05 mol/1 NaOH (6.1.1) to 100 pl of cystine stock solution (6.3.1). Prepare this solution
freshly for each analysis.

4 © ISO and IDF 2022 - All rights reserved
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6.4 Amino acid (AA) calibration standards (with exception of cystine)

6.4.1 AA stock solution, c = 2,5 mmol/l.

Amino acid standard solution is ready-to-use and contains 2,5 mmol/l of each amino acid (although
present in this solution, cystine is not used for quantification and is prepared separately, see 6.3).

Store this calibration standard stock solution at -20 °C for up to six months as 250 ul aliquots.

6.4.2 AA solution 1, c = 0,5 mmol/l.

Add 600 pl of 0,1 mol/1 HCI (5.14) to 150 pl of AA stock solution (6.4.1). Prepare this solution freshly for
each analysis.

6.4.3 AA solution 2, ¢ = 0,05 mmol/l.

Add 900 pl of 0,1 mol/I HCI (5.14) to 100 pl of AA solution 1 (6.4.2). Prepare this solution freshly for
each analysis.

6.5 Chromatography solvents (mobile phases)

6.5.1 Eluent A (Solvent A).

Prepare Eluent A from AccQ-Tag™ Ultra Eluent A concentrate as follows:

a) Measure 850 ml of water into a 1 1 graduated cylinder.

b) In aseparate graduated cylinder, measure 150 ml of AccQ-Tag™ Ultra Eluent A concentrate.
c) Add the concentrate to the water and mix thoroughly.

Eluent A concentrate, once opened, shall be stored tightly capped at around 4 °C. Dilute Eluent A is
stable for one week at room temperature.

As an alternative for Eluent A concentrate, the following solution can be used. Mix 840 ml of 200 mmol/1
ammonium formate solution (12,61 g ammonium formate in 1 I of water), 110 ml of acetonitrile and
50 ml of formic acid. Prepare Eluent A from the concentrate as described above.

6.5.2 Eluent B (Solvent B).

AccQ-Tag™ Eluent B is supplied as a working solution. No additional preparation is required. Eluent B,
once opened, shall be stored tightly capped at around 4 °C for no longer than one month.

As an alternative for Eluent B, the following solution can be used. Add 13,2 ml formic acid to 1 1
acetonitrile.

6.5.3 Wash solvents.
a) The weak needle wash solvent is 50 ml/] acetonitrile in water.
b) The strong needle wash solvent is 950 ml/1 acetonitrile in water.

c) The seal wash solvent is 500 ml/1 acetonitrile in water.

© ISO and IDF 2022 - All rights reserved 5
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7 Apparatus

7.1 UHPLC system that sustains a pressure of approximately 62 MPa and can achieve baseline
separation of the amino acids?).

7.2 Chromatography column, ACQUITY UPLC™ BEH C18 Column, 130 A, 1,7 um, 2,1 mm x 150 mm
(Waters 1860023531) or equivalent, provided baseline separation of the amino acids is achieved.

7.3 Adjustable micropipettes, of volume 10 pl, 20 pl, 200 ul and 1 000 pl and tips.
7.4 Vortex mixer.

7.5 Analytical balance, with a precision of 0,1 mg.

7.6 Heating block, able to maintain a temperature of 55 °C + 2 °C.

7.7 Laboratory oven, able to maintain a temperature of 110 °C + 2 °C.

7.8 Syringe filter, 0,45 pm Polyvinylidene fluoride (PVDF) Millex®-HV (e.g. Millipore SLHV013NL
or equivalent).

7.9 Syringes, of 2 ml volume.

7.10 Borosilicate glass tubes (e.g. Pyrex), of 10 ml volume with screw cap.
7.11 Microtubes, of volume 1,5 ml and 2 ml.

7.12 Vial with screw cap, of volume 4 ml.

7.12.1 Glass screw neck total recovery vial, 12 mm x 32 mm (Waters 186000384CY or equivalent).

8 Sample analysis

8.1 Sample preparation

Prepare different sample types differently. Powder infant and adult/paediatric nutritional formulas
shall be reconstituted in water first. Other samples are used without reconstitution.

Reconstitute powder infant and adult/paediatric nutritional formula samples by adding 25 g powder to
200 g water and mix thoroughly. Weigh 220 mg * 20 mg reconstituted powders into a 10 ml glass tube
with screw cap. Report the sample mass to 0,1 mg.

For ready-to-feed infant and adult/paediatric nutritional formula and liquid dairy samples, weigh
220 mg + 20 mg liquid into a 10 ml glass tube with screw cap. Report the sample mass to 0,1 mg.

For dairy powder and cereals samples, weigh 50 mg + 5 mg dairy powder samples or 100 mg = 10 mg
cereals samples into a 10 ml glass tube with screw cap. Report the sample mass to 0,1 mg.

To each tube, add water, DDP, HCl, Nva and phenol/HCl according to Table 1.

3) Agilent 1260 Infinity I11), Waters Acquityl), Waters Acquity-11), Waters Acquity-H1) and Thermo Fisher Scientific
3000 RSY have been successfully used during the multi-laboratory study.

6 © ISO and IDF 2022 - All rights reserved
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Add the phenol/HCI solution under the hood. Sparge the tube a minimum of approximately 5 s with a
stream of nitrogen to displace oxygen. Close tubes with screw caps and vortex. Make sure the caps are
perfectly clean (i.e. devoid of any particle) to ensure tightness and avoid evaporation during hydrolysis.

Table 1 — Preparation of the sample tubes

Solution Reconstituted infant formulas | Dairy powders Cereals
and adult nutritionals, ready-
to-feed formulas and liquid
dairy samples
Sample, mg 220 50 100
Water, ul 880 750 1000
DDP solution (6.1.3), pl 600 600 600
0,2 mol/1 HCI (6.1.2), pl 600 600 600
Nva stock solution (6.2.1), pl 200 500 200
Phenol/HCI solution (6.1.4), ul 2500 2500 2500

8.2 Cystine calibration standards preparation

Table 2 describes how to prepare calibration standards for converted cystine at 0 pmol/pl to 10 pmol/
ul with Nva at 10 pmol/pl (all are final concentrations after derivatization).

Add the phenol/HCI solution under the hood. Sparge the tube approximately 5 s with a stream of
nitrogen to displace oxygen. Close tubes with screw caps and vortex. Make sure the caps are perfectly
clean (i.e. devoid of any particle) to ensure tightness and avoid evaporation during hydrolysis.

Table 2 — Final cystine concentration after derivatization

Solution 10 pmol/pl | 5 pmol/ul | 2,5 pmol/pul | 1 pmol/ul | 0,5 pmol/ul | 0 pmol/pl
Cystine solution, pl 2002 1002 502 200b 100b 0
Water, pl 900 1000 1050 900 1000 1100
DDP solution (6.1.3), pl 600 600 600 600 600 600
0,2 mol/1 HCI (6.1.2), ul 600 600 600 600 600 600
Nva stock solution (6.2.1), pl 200 200 200 200 200 200
Phenol/HCl solution (6.1.4), pul 2500 2500 2500 2500 2500 2500
a 10 mmol/I] cystine stock solution (6.3.1).
b 1 mmol/l cystine solution (6.3.2).

8.3 Hydrolysis (of samples and cystine standards)
Place tubes in an ovenat 110 °C + 2 °Cfor 24 h £ 0,5 h.

8.4 Neutralization and dilution (of samples and cystine standards)

Take the tubes out of the oven. Allow hydrolysates to cool down and particles to settle down prior to
taking an aliquot. When transferring aliquots, pipet about 1 cm below the top of the liquid. Perform
neutralization under the hood.

For infant formula, liquid dairy and cereal samples as well as converted cystine standards, transfer
0,2 ml of each hydrolysate (samples and converted cystine standards) into a 1,5 ml microtube, add
0,2 ml of 6 mol/1 NaOH (6.1.1) and then 0,4 ml of 0,1 mol/l HCI (5.14). Mix well and filter through a
0,45 pm membrane filter into another 1,5 ml microtube.

© ISO and IDF 2022 - All rights reserved 7
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For dairy powder samples, transfer 0,2 ml of the hydrolysate sample solution into a 2 ml microtube,
add 0,2 ml of 6 mol/l NaOH (6.1.1) and then 1,6 ml of 0,1 mol/1 HCI (5.14). Mix well and filter through
0,45 pm membrane filter into another 2 ml microtube.

8.5 Amino acids calibration standards preparation (not needed to be acid hydrolysed)

Table 3 shows how to prepare 0,5 ml calibration standards at 0 pmol/ul to 25 pmol/ul and Nva at
10 pmol/pl (all are final concentration after derivatization).

The amino acid solutions are stable for one week when stored at 4 °C + 2 °C.

Table 3 — Amino acid concentrations (each, final, after derivatization)

Solution 25 pmol/ul | 10 pmol/pl | 5 pmol/pl | 1 pmol/pl | 0,5 pmol/pl | 0 pmol/pul
Amino acid solution, ul 502 100b 50b 100¢ 50¢ 0
Water, pl 50 100 50 100 50 0
Nva solution (6.2.2), pl 20 20 20 20 20 20
0,1 mol/1 HCI (5.14), pul 380 280 380 280 380 480

a2 2,5mmol/l AA stock solution (6.4.1).
b 0,5 mmol/1 AA solution 1 (6.4.2).
¢ 0,05 mmol/l AA solution 2 (6.4.3).

8.6 Derivatization (of samples, cystine standards and amino acids standards)

Derivatization converts free amino acids into highly stable derivatives. Standards and samples are
derivatized following the manufacturer’s instructions, as follows:

— Preheat a heating block to 55 °C.

— With a micropipette, add 70 pl of AccQ-Tag™ Ultra Borate buffer (reagent 1, see 6.1.6) to a clean
12 mm x 32 mm glass screw neck total recovery vial.

— Add 10 pl of calibration standard (8.5), neutralized sample solution (8.4), or neutralized converted
cystine standard (8.4) to the vial.

— Vortex mix briefly.
— Add 20 pl of reconstituted AccQ-Tag™ Ultra reagent (6.1.7) to the sample vial.

— Mix the solution immediately by pipetting up and down several times. Cap and mix by vortex
immediately for several seconds and tap the vial to ensure no bubble is trapped.

— Letstand for 1 min at room temperature.

— Heat the vial in a heating block for 10 min at 55 °C + 1 °C.

8.7 UHPLC separation

Perform UHPLC separation as follows:

— Prime solvent lines for 5 min.

— Prime wash/sample syringes for four cycles.

— Allow the chromatographic system to stabilize before injecting standards and samples. Make sure
the system pressure and initial conditions are stable before performing injections (around 62 MPa).

— Before starting a series of analyses, inject two blanks (water) to condition the column.
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— Inject 1 pl of each derivatized calibration standards, and then inject 1 pl of derivatized sample
solutions. Perform single injections. Add a blank injection (water) at the end of each calibration
series.

— Perform UHPLC under the following conditions and those given in Table 4:

— column temperature: 50 °C;

— UV detector: 260 nm;
— injection volume: 1 ul;
— flow rate: 0,4 ml/min;
— mobile phase A: Eluent A (6.5.1);
— mobile phase B: Eluent B (6.5.2).
NOTE Fluorescence detection can be used provided equivalence has been demonstrated.

Operating conditions can vary depending on the apparatus. Follow the supplier’s instructions. Examples
of wash solvents used with Waters UPLC systems?) are given in 6.5.3.

Table 4 — Eluent gradient

Time % A % B Curve
0,00 99,9 0,1

5,50 99,9 0,1 2
15,22 90,9 9,1 7
20,47 78,8 21,2 6
21,26 40,4 59,6 6
21,29 10 90 6
22,84 10 90 6
26,00 99,9 0,1 6
32,00 99,9 0,1 6

8.8 Peak identification and integration

Identify the amino acids peaks in the sample solution by comparison with the retention times of the
corresponding peaks obtained in the calibration standards (see Annex B for examples). If a peak has not
been integrated correctly, call the recorded data and reintegrate.

To verify system stability, inject a mid-level standard a minimum of three times (5 x for United States
Pharmacopoeia (USP) requirements) and ensure response and retention times have a coefficient of
variation, C, < 2.

Check that peaks are separated with a good resolution (baseline separation). If this is not the case,
adapt the chromatographic conditions (gradient, temperature, tubing length, etc.) accordingly.

To check that the derivatization reagent was present in sufficient amount (excess), verify that the
derivatization peak is present in the chromatogram. The response of the excess reagent is present in
the chromatography as the large 6-aminoquinoline (AMQ) peak first to elute. The response should be
equal to that of the 25 pmol/ul standard or the reaction and sample should be flagged and discarded.
The derivatization peak at approximately 17 min prior to lysine can be ignored.

© ISO and IDF 2022 - All rights reserved 9
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9 Calculation and expression of results

9.1 Calibration curve

Establish the calibration curve from the six different calibration standards for each amino acid and
converted cystine at the beginning of each series of analyses by plotting the response (peak area ratio
of analyte versus internal standard, multiplied by the concentration of the internal standard, see
Formula (1) against analyte concentration:

A

is
is

where
R is the response;
A is the peak area of individual amino acids in the calibration standard solution;
A, isthe peakarea of internal standard in the calibration standard solution;
¢;s isthe concentration of internal standard in the calibration standard solution, in pmol/pl.

Force the linear regression through zero. Check the linearity of the calibration (the correlation
coefficient R2 shall be above 0,99).

9.2 Amino acid calculation

Calculate the amount of individual amino acids present in the sample in pmol/pl from the calibration

curve using Formula (2):
_ AgXcyg
S A xS

1S

(o

(2)

Cs is the concentration of individual amino acid in the test sample solution in pmol/pl;
A is the peak area of individual amino acid in the test sample solution;
¢;s isthe concentration of internal standard in the test sample solution, in pmol/pl;
is the peak area of internal standard in the test sample solution;
S is the slope of the calibration curve (all curves are forced through zero, equation: y = ax).
Calculate the mass fraction, w, of each amino acid, in milligram per 100 g of product, using Formula (3):

cg XMy XV Xdy xd,
w=

(3)

mg x10

¢, isthe concentration of individual amino acid in the test sample solution in pmol/pl;
M, is the molar mass of individual amino acids in g/mol (see Table 5);
V,  isthe volume of hydrolysis solution in ml (typically V, = 5 ml);

d, isthe dilution factor in the neutralization step (4 or 10, depending on the sample);
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d, isthe dilution factor in the derivatization step (10);

m is the mass of the test portion in mg;

S

10  is the combined factor to convert pg to mg (10-9), ml to pl (103) and mg to 100 g (1/10-5).

Table 5 — Molar mass (M,) of amino acids

Amino acid My Amino acid My

g/mol g/mol
Alanine 89,10 Lysine 146,19
Arginine 174,20 Methionine 149,21
Aspartic acid 133,11 Phenylalanine 165,19
Cystine 240,30 Proline 115,13
Glutamic acid 147,13 Serine 105,09
Glycine 75,07 Threonine 119,12
Histidine 155,16 Tyrosine 181,19
Isoleucine 131,18 Valine 117,15
Leucine 131,18

10 Precision

10.1 General

Details of the interlaboratory test of the precision of the method are summarized in Annex A. The values
derived from the interlaboratory test may not be applicable to analyte concentration ranges and/or
matrices other than those given in Annex A.

10.2 Repeatability

The absolute difference between two single test results found on identical test material by one operator
using the same apparatus with the shortest feasible time interval will exceed the repeatability limit r in
not more than 5 % of the cases. The values of r are given in Table 6.

10.3 Reproducibility

The absolute difference between two single test results found on identical test material reported by
two laboratories will exceed the reproducibility limit R in not more than 5 % of the cases. The values of
R are given in Table 6.

© ISO and IDF 2022 - All rights reserved 11
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11 Test report

The test report shall specify:

a)
b)

A
d)

e)

f)

all the information required for the complete identification of the sample;
the sampling method used, if known;
the method used, with reference to this document, i.e. ISO 4214 | IDF 254;

all operating details not specified in this document, or regarded as optional, together with details
of any incident which might have influenced the result(s);

the test result(s) obtained and, if the repeatability or the recovery has been checked, the final
quoted result obtained;

the date of the test.
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Annex A
(informative)

Precision data

The data given in Tables A.1 to A.17 were obtained in an international interlaboratory study, and
published in 2021[2] in accordance with ISO 5725-2[3] and the AOAC-IUPAC Harmonized Protocol for
collaborative study procedures,[4] to assess precision characteristics of a method of analysis. The study
was performed based on requirements for collaborative study procedures to validate characteristics of
a method of analysis.[2] Those requirements applied only to samples S1 to SO.

The results of samples S5, D1, D2, D3, D4, C1, C2 and C3 are expressed as mg/100 g sample “as is”.
Samples S1, S2, S3, S4, S6, S7, S8 and S9 are expressed as mg/100 g reconstituted final product (25 g
powder plus 200 g water).

16 © ISO and IDF 2022 - All rights reserved



2022(E)
2022(E)

ISO 4214
IDF 254

"S)[NSa. SWIES 33} 03 P 03 UMOYS 9 Ued £33 JI pasn aq Aew sjonpo.d yuseainby -paureu 3onpoad ay3 jo JqI 10 OS] A JUSWSSIOPUD UE 9INII}SUOD
10U S0P PUE JUSWNIOP SIY]) JO SIISN JO JIUSTUSAUOD Y3 10J USAIS ST UonjeurIojur siy, "Hqwn uaydway eanjy Aq paijddns syonpoad ale $060-VD PUe $190-0W ‘ZHT0-IN € ALON

'S3[NS9.1 dWIES 913 03 PES] 03 UMOYS 3 UBD A3Y3 JI pasn aq Aew syonpo.d jusfeanby ‘paweu jonpoad ay3 jo J(] 10 OS] A JUSWSS.IOpUS UE

9)N31ISUOD JOU SI0P PUE JUSWNIOP SIYJ JO SIISN JO IDUIIUSAUOD Y] .10 USAIS ST uonjeuriojut siy ], "LSIN 4q parjddns syonpoud jo saweu apery ale ££Z€ pue ey ST ‘6981 IWHS Z ILON

onpoud [eury paninsuodal 3 901/Sw se passa.adxa aae S pue 8s /S ‘9S ‘vS ‘€S ‘zS ‘1S sojdwes *, s1se, 3 00T /3w se passaadxa a1e £ pue z) ‘ID ‘vd ‘€A ‘2d ‘TA ‘SS sojdwes T LON

‘([eaaa0 1sejyealq PalJIIo)) £€ZE INYS d ‘pooj1ad Liq o ‘poojirad uerg y (1opmod 1w a[oym) BeHST INYS w ‘(@IBUIESED WNIPOS) 060-VD |
‘(1opmod Aoym) $190-0  ‘(I[1w pawrwirys LHN) Z¥T0-W (‘18 MO[ ‘19pmod [BUOILIINU JNPY | {PISBY-Y[IW ‘B[NULIOJ I9[PPO], y ‘PISeq-A0S ] g ‘PISBQ-Y[IW 4] , ‘PIseq-y[IW ‘Pasj
-01-Apeaa ‘J| , ‘paseq-pioe-oulwe ‘[euswWald 4| p ‘paseq-£os ‘pasAjoapAy A[enaed q| , ‘paseq-y[iw ‘pasAjoapAy A[ennaed | q (] e[nu.io) [eUONILIINU J[NpR/IURIUl) 698T INUS e

780 | 621 | 260 | T€T | 907 | 127 | 960 | 260 | €0 | 280 | 290 | 890 | 060 | %20 | 920 | 9%1 on[eA 1EYI0
98 L6 001 % K1o0009y
1€0€ |8L°€TT| T0'2S |Lz's2T |8v'ows| 9g2s | €201 | 95T | v | 8%'8 | 64's | 969 | 1% | 092 | sv'8 | €641 8 001/8uw [ x 87 = ]
¥y Ayqiqronpoaday
vo'sT | £8'ss | £e'sT | £e'9¥ |91'80T | 08 | 252 | 6s'e | oz'e | 57 | ovT | orz | 'z | 167 | 122 | ve's 8001/8w T's x 8'Z =
4 ] Ayrfiqereadoy
i« [ ’{ [ ‘ I [ ‘ { i« [ s [ « i« ‘ Hu\ﬁu ‘NN\\—U \%MMM.-HQWUS@OLQ@:H
66'c | L85 | 4% | 6€'S | 807 | s€'s | 8e's | 85'S | Lv% | 86% | 8% | 91U | 9¥'S | €5% | S5t | 688 10 LonELEA D MoI90)
[ I i« [ [ [ [ [ ‘ [ [ i« [ i« [ i« O\o \!NSQ \%M_M_ngmogwh
90z | ¥57 | €17 | €0z | o1 | €97 | 6vz | 8¥T | 16T | 15T | 90T | 19T | W | €27 | 81T | sgz 10 LOLPLIEA JO 18111509
i« « s ‘ i« i« [ « ‘ « [ [ i« s ‘ I w OOH\WE nxh \co_am_>wv
€8°0T | ¥9°0% | £5'8T | 20%¥ | LT'S6T | €97z | 08's | ¥8% | £9Z | co'c | L0z | ev'z | ze'c | 147 | €0 | sg's DrEpES A[IqOTpOIday
[ [ s s s [ « "« i« « [ « ‘ s [ [ w OOH\wE \v&h \CO_HN_>Dﬁ
65'S | ¥2'6T | LL% | 9591 | £9'8¢ | 8s'sT | 892 | 82T | #1'T | z6'0 | 250 | 960 | 980 | %01 | 640 | THT protiess friqearadon
STLZ | ¥'9SL | S'Tzb | L'918 |¥'9SL 2| 1915 | 80T | £98 | £'65 | 609 | #'6¥ | 265 | 609 | 665 | 599 | 009 8 001/Sw x ‘onfea ueajy
or | or | or | or | or | ot 6 w1 | | o 6 w1 | | o s3nsal paydedde jo oquiny
(sar103€10qE])
0 0 0 0 0 0 0 0 0 I 0 0 I 1 I 0 110 0 touniy
WLOZHSO
ot | or | or | or | or | or 6 w1 | oot | o 6 or | or | or | 11 SuneuIwI 191J€ paurEID.
SOLI0JRI0qR] JO JaqUINN
0202 | 020z | 020z | 020z | 0Z0Z | 020Z | 020z | 0Z0Z | 0207 | 020z | 020z | 0207 | 0Z0Z | 020Z | 020Z | 0Z0Z | 1591 A10jEt0qElIaIUI JO 1EDL
1€ | o0 | oID | wbd | €d | x2d | (1A | 6S | 8S | S | 195 | oSS | o¥S | €S | azS | oIS aidwes

auIue[e 10J BIEp UOISIIaIJ — TV J[qeL

17

© ISO and IDF 2022 - All rights reserved



2022(E)
2022(E)

ISO 4214
IDF 254

"S}[NSa.1 UIES 93} 03 PEd] 03 UMOYS 9q Ued 4313 JI pash aq Aew s3onpo.d jusjeainby ‘paweu 3onpo.ad ay3 jo 4 ] 10 OS] A4 IUSWS.IOPUS U 9INIISUOD
10U S90p pUE JUSWNIOP SIY) JO SI9SN JO 9IUSIUIAUO0D 93 J0j UdAIS ST uoryewrIojur sy, ‘Hqun usrdway] eanpy Aq parddns syonpoud a1e $060-VD PUe $190-0W ‘ZFT0-IN £ ALON

'S3[NS3.I SWIES 913 03 PES] 03 UMOYS 9q UBD A3Y3 JI pash aq Aew syonpo.d jusjeainby ‘paweu jonpo.ad ay3 jo 4[] 10 OS] A JUSWSS.IOPUS UE

91N311SUOD 10U S0P PUE JUSUINIOP SIYI JO SIISN JO 9IUSIUIAUOD 3} 10J UdAIS ST UoIyew.Iojul Iy [, "LSIN Aq parjddns sjonpo.ud jo saweu apel) ale £€7€ pue e6HST ‘698T IWYS Z ALON

1onpodd [eurj paniisuodal 3 0T /3w se passaladxa ade ¢S pue 8s /S ‘9S ‘¥S ‘€S ‘ZS ‘1S sojdures - st se, 3 00T/3w se passaadxs aqe £) pue z) ‘1D ‘bd ‘€A ‘2A ‘TA ‘SS sojdwes T ALON

"(1eau102 3sepy{ealIq PaYI1LI0)) £€ZE NUS d ‘Po0jIad A1Q o ‘poojrad uelg y (1opmod (1w d[0ym) 6HST WUS w (93BUISSED WINIPOS) $060-VD |
‘(1opmod Loym) $190-0W 5 -Gt pawrwisis LHN) Z¥TO-IN_ (3ej MO[ “opmod [euonLNNUINPY | (PISEq-Y[IW B[NULIOJ I9[PPO], y -PSe]-A0S ‘{] g ‘PISEq-H[IW [ ; ‘PISEq-H[IW ‘Pad)
-01-Apeald g , paseq-pIoe-ouUIWe ‘[eIUBWI[ Y] p ‘Paseq-Aos ‘pash[oapAy A[fennted J| , ‘paseq-y[iw ‘pasA[oapAy A[[erraed Y] q ‘(I B[nW.I0) [RUOHILIINU INPR/IURIUL) 698T INYS e

L9T | OV'T | 8S‘T | €6'0 | LLT | OST | #S‘T | 040 | 990 | 180 | 980 | ¥80 | 890 | S80 | 1,0 | SET an[eA 1ey10H
08 96 66 % ‘A192009Y
1€°8S |¥S'SET| 06'T6 | LT'T6 [06'S9S | L8'TS | 8%LZ | 90°0T | 68'S | 8Z'ST | 78S | 9IS | 6ETT | 08°CT | Z€% | S¥'¥T 8 001/8uw % x §'z =]
¥ ‘yur] Aqiqronpoaday
¥S6T | T6F0T| T2LZ | €0'TS |€8'TLT| L8'ZS | 2121 | 949 | 8%'C | 219 | ¥I'e | 21I'% | 66'S | 92'S | Z¥'C | ¥¥9 8 oo1/8ut T's x 87 = 4]
4 ‘quuar] Ayfiqereaday
. . . . . . . . . . . . . . . . % 47 “Kpiqronpoadas
618 | LL'S | 80°L | €8¢ | 98'S | 9€Z | €58 | €0F | 9T}V | 8SF% | 69'S | 19'G | 28C | 18% | 2LV | 2’8 JO UOIIBLIBA JO JUSIDIJO0)
« n s s [ i’ [ s [ i’ [ { i’ s ’{ i’ g \L\\—b \%“_—_Qm“mmgmh
VLT | LY | 0T | ¥T°C | 8LT | 9€L | 9L'€ | TL'T | 9LT | IT'T | LO€ | L¥¥ | TOC | ¥8T | S9'C | 99°¢€ JO UOIIBLIBA JO JUSIDIJO0)
« 3 i’ « i’ « ’{ [ i« 4 [ ’{ 3 ’{ i’ s w OOH\WE -m.w‘ \Co_am_\/mﬂu
€8°0Z | T¥'8% | 78°CE | 9S°ZE |T11°20Z | 88'8T | 186 | 6S€ | 0I'C | ¥L% | 80C | ¥8T | LO0% | €6% | ¥ST | 9IS pIEpUEIS AN[IqINpoIdoy
« ’{ « « [ « i« s 4 i’ (s ’{ [ s [ s w COH\wE \k.w‘ \Co_am_\/mﬂu
86'9 | LVLE | TL'6 | €T'8T | LET9 | 888T | €€V | Z¥T | 680 | 8T'C | ZI'T | L¥T | ¥T'C | 88T | 480 | 0£C parepuels Aijiqereaday
Z'VST | T'6€8 | €°€9% | L0S8 |6'8¥¥ €| ¥'9SZ | 0'STT | 168 | 9°0S | G'€0T | S9¢ | 6CE | ¥'90T | €20T | LZE | 879 3001/3w x ‘anfea ueajy
0T (1) 0T 0T 0T 0T 6 11 A 11 11 6 11 T 11 11 synsa. paydadoe jo JoquunN
(sar103€10qE])
T 0 z 0 0 1 0 z 0 0 0 z 1 T T 0 SISI[ING JO JAqUINY
SJ91[3IN0
6 0T 8 0T 0T 6 6 6 1T 11 11 L 0T 0T 0T 1T Juneurwi[s 191je paure1a.l
S9LI0jR.IOqR] JO JaqunN
020Z | 020Z | 0Z0Z | 020Z | 020Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 020Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0202 159} A10)B.10qE[I9IUT JO TBDX
d€) | oZ3 | uID | wbd | (€A | w2d | XA | 6S | 48S | SLS | j9S | oSS | pbS | €S | qZS | IS ordures

QuruId.ae 10J elEp UOISIIRIJ — 7'V d[qeL

© ISO and IDF 2022 - All rights reserved

18



2022(E)
2022(E)

ISO 4214
IDF 254

"S}[NS.J SWES S} 03 Ped] 03 UMOYS 3q Ued A3Y3 JI pash aq Aewr s3onpo.d jusjeainby "pauwreu 3onpoad ay3 jo JqI 10 OSI AQ JUSWSS.IOPUS UE 9INIISUOD

10U S0P PUE JUSWNIOP SIY]) JO SIISN JO JIUSTUSAUOD Y3 10J USAIS ST UonjeurIojur siy, "Hqwn uaydway eanjy Aq paijddns syonpoad ale $060-VD PUe $190-0W ‘ZHT0-IN € ALON

'S3[NS9.1 dWIES 913 03 PES] 03 UMOYS 3 UBD A3Y3 JI pasn aq Aew syonpo.d jusfeanby ‘paweu jonpoad ay3 jo J(] 10 OS] A JUSWSS.IOpUS UE

91N313SU0J 10U S0P PUE JUSWNIOP SIY3 JO SIISN JO 9DUSIUSAU0D Y3 10J UaAIS ST uorjew.Iojur siy,L, "LSIN £q parjddns syonpoad jo ssweu ape) ade ££7€ pue e6FST ‘698T INYS Z ALON
onpoud [eury paninsuodal 3 901/Sw se passa.adxa aae S pue 8s /S ‘9S ‘vS ‘€S ‘zS ‘1S sojdwes *, s1se, 3 00T /3w se passaadxa a1e £ pue z) ‘ID ‘vd ‘€A ‘2d ‘TA ‘SS sojdwes T LON

‘([eaaa0 1sejyealq PalJIIo)) £€ZE INYS d ‘pooj1ad Liq o ‘poojirad uerg y (1opmod 1w a[oym) BeHST INYS w ‘(@IBUIESED WNIPOS) 060-VD |

‘(1opmod Aoym) $190-0  ‘(I[1w pawrwirys LHN) Z¥T0-W (‘18 MO[ ‘19pmod [BUOILIINU JNPY | {PISBY-Y[IW ‘B[NULIOJ I9[PPO], y ‘PISeq-A0S ] g ‘PISBQ-Y[IW 4] , ‘PIseq-y[IW ‘Pasj
-01-Apeaa ‘J| , ‘paseq-pioe-oulwe ‘[euswWald 4| p ‘paseq-£os ‘pasAjoapAy A[enaed q| , ‘paseq-y[iw ‘pasAjoapAy A[ennaed | q (] e[nu.io) [eUONILIINU J[Npe/IURIUl) 698T INUS e

V2T | 207 | 91T | 82T | S87 | €21 | 28T | €07 | 120 | 680 | S20 | 62T | 860 | SZ0 | 840 | 160 an[eA 1eyI0y
.8 66 66 % K1o0009y
8709 |06'0L8 | £2°98 |£0°657 [97°0¥S T|6£°SST| 06%9 | 5217 | 08%T | 98T | +T'ST | 859z | 98'sZ | £0'8T | T9LT | 9%'6l 8 001/8uw [ x 87 = ]
¥y Ayiqronpoaday
S0'8Z | ¥6'ZST | 88°SZ | 0T'SLT | SSbze | 1€29 | 99%T | 989 | v | 0821 | 86's | 08 | zz'sz | 9T | £8°TT | Lv'E 8001/3w T's x 8'Z =
4 ] Ayifiqereadoy
‘ « i« s « « [ I « i« ‘ s ‘ [ « ‘ Hu\ﬁu ‘m\\—b \%MMM.-HQWUS@OLQ@:H
LLS | 62 | 005 | £9% | z9'8 | €8% | v6'8 | €5 | o8'c | 89% | 91 | ¥6'9 | 80's | €6'€ | LI% | 98% 10 LonEIEA D MoI900
[ [ [ « « [ [ ‘ [ I i« [ [ [ i« [ O\o \LSQ \%M_M_ngmogwh
897 | soc | ov1 | st | 28T | 607 | 127 | 61 | 881 | w7 | 921 | Lz | se6% | osz | 187 | 980 10 UOLPLIEA JO 18111509
‘ « « « « [ ‘ « [ [ « { « s s s w OOH\WE Axh \co_“m_>wﬁ
09712 |9%Z€T | 86'0€ | ££06 | 6005 | 05°SS | 817 | 652 | 67°S | 187 | 69% | 6¥6 | ¥2'6 | 59 | 629 | S69 prEpES A[IqOTpOIdoY
[ ‘ ‘ i« « ‘ ‘ [ « ‘ [ « ‘ s s [ w OOH\wE \v&h \CO_HN_>Dﬁ
Z0°0T | Z9'%S | 90'6 | 2819 | T6'STT | %0z | z0% | Sv'z | 297 | 5% | zv'T | 1T's | 0% | 60% | ¥2¥ | +Z'T protiess frqeatadon
YVLE |LT6LT| 9619 |0°0S6 1| T'08E9 |0°8FL | €657 | ZZET | 06EL | 8°99T | 8ZIT | 69ET | 0281 | 8'€9T | £0ST | T'€4T 8 001/Sw x ‘onfea ueajy
or | or | or | o1 o1 01 6 | 11 | 11 | 1t | 11 6 | 11 | 11 | 11 | 11 sInsa1 pa1dasdk Jo Joquiny
(sar103€10qE])
I 0 0 0 0 I 0 I 0 0 0 0 0 I 0 z 110 0 touniy
WLOZHBO
6 or | or | or 01 6 6 | ot | 11 | 1 | 11 6 | 11 | o1 | 1 6 Suneurwe 193je paurela.
SOLI0JRI0qR] JO JaqUINN
020Z | 020Z | 020z | 0Z0Z | 020Z | 020z | 020z | 020Z | 0Z0Z | 020Z | 020Z | 0Z0Z | 020Z | 0Z0Z | 020Z | 0207 | 1591 A103Et0qEIaIUI JO 1EDL
1€ | o0 | uID | wbd | €a | x2d | (1A | 6S | 48S | S | 195 | oSS | obS | -€S | azS | IS ordwes

(paurquiod) proe onredse pue sauideredse 10j eyep uoisaId — €'V dqeL

19

© ISO and IDF 2022 - All rights reserved



"S}[NSa.1 UIES 93} 03 PEd] 03 UMOYS 9q Ued 4313 JI pash aq Aew s3onpo.d jusjeainby ‘paweu 3onpo.ad ay3 jo 4 ] 10 OS] A4 IUSWS.IOPUS U 9INIISUOD
10U S90p pUE JUSWNIOP SIY) JO SI9SN JO 9IUSIUIAUO0D 93 J0j UdAIS ST uoryewrIojur sy, ‘Hqun usrdway] eanpy Aq parddns syonpoud a1e $060-VD PUe $190-0W ‘ZFT0-IN £ ALON

'S3[NS3.I SWIES 913 03 PES] 03 UMOYS 9q UBD A3Y3 JI pash aq Aew syonpo.d jusjeainby ‘paweu jonpo.ad ay3 jo 4[] 10 OS] A JUSWSS.IOPUS UE

91N311SUOD 10U S0P PUE JUSUINIOP SIYI JO SIISN JO 9IUSIUIAUOD 3} 10J UdAIS ST UoIyew.Iojul Iy [, "LSIN Aq parjddns sjonpo.ud jo saweu apel) ale £€7€ pue e6HST ‘698T IWYS Z ALON

1onpodd [eurj paniisuodal 3 0T /3w se passaladxa ade ¢S pue 8s /S ‘9S ‘¥S ‘€S ‘ZS ‘1S sojdures - st se, 3 00T/3w se passaadxs aqe £) pue z) ‘1D ‘bd ‘€A ‘2A ‘TA ‘SS sojdwes T ALON

‘([eaJad 1seyyealq palynio)) ££7€ IWYS d ‘poojiad L1q o ‘poojiad uerg y (1opmod 1w a[oym) BHST INYS w ‘(9I€UIESED WNIPOS) $060-VD |

‘(1opmod Aaym) $190-0I ‘(1w pawrwrys LHN) Z¥T0-W (‘1ej MO[ Iopmod [eUONLIINU INPY | {PaSeq-H[IW ‘B[NWLIOJ IB[PPOL, y ‘Paseq-A0s J 5 ‘Paseq-y[IW ‘A ; ‘Paseq-y[Iw ‘pasj
-031-Apeald | , paseq-pIoe-ouIWe ‘[eIUBWI[ Y] p ‘Paseq-Aos ‘pasA[oapAy A[fennted J| , ‘paseq-y[iw ‘pasA[oapAy A[[erraed Y] q ‘(I e[nW.I0) [EUOHILIINU INPR/IURIUL) 698T INUS e

2022(E)
2022(E)

8GT | €IT | 68T | SLO0 | 9€'C | ¥€T | 20T | 60°C | T60 | 69T | €9T | 6€T | ILT | IST | LT | L8T an[eA 1ey10H
€8 111 60T % ‘A192009Y
€€°0€ | 99°0€ | L9'8% | 0S‘TZ |89°8TIT| €97Z¥% | €T'S | #2Z | 08'€ | %29 | 9%'9 | 0L'S | LI'8 | LS'S | 0Z'IT | S6'9 8 001/8u % x §'2 =]
¥y Ayqiqronpoaday
0T'8 | 09°0Z | 0L'ST | €9%T | €622 | 0¥'ZT | 90'C | ¥80 | %40 | T€Z | 61T | TLZ | S6'€ | LET | L9'T | €LC 8 0o1/8u T's x 87 = 4]
4 ‘quuar] Lypiqereaday
. . . . . . . . . . . . . . . . % 47 “Kpiqronpoadas
798 | €8S | 18% | ¥8C | 68°0T | LS9 | 80Z | IS'ST | 6¥'9 | 8ECT | SL'TT | TOOT | ¥6'TT | 80TT | 6ETT | TLET JO UOIIBLIBA JO JUSIII}JO0))
« « « « « « « « « « « « « « « « g \L\\—U -\ﬂp—:nﬂw“mmgmh
0£C | Z6'€ | 9T'€ | TIS€ | 9SC | TLT | ¥8'C | 64T | LZ'T | 8S% | 9U'C | SL¥ | LL'S | 2LC | 69T | 8€'S JO UOIIBLIBA JO JUSIDIJO0)
’{ ’{ [ [ [ i’ ’{ s ’{ [ « « s i’ 4 f w OOH\WE -m.w‘ \Co_am_\/mﬂu
€8°0T | S6'0T | 8ELT | 89Z | 6€CH | TOLT | €8T | 6SC | 9€T | €2°C | 1€C | ¥0'C | 26T | 66T | 00% | 8¥C pIEpUEIS AN[IqINpoIdoy
s ’{ « i’ « n « « 4 « ’{ 3 i’ « « « w COH\wE \k.w‘ \Co_am_\/mﬂu
68C | 9€7 | 19'S | 107 | L6%6 | €¥'V | €40 | 0€0 | 920 | 780 | 70 | L60 | TH'T | 6F0 | 650 | 860 plepueis Ayjiqeieaday
9'GZT | 88T | Z'LLT | 8'66T | 1'68€ | 6'852 | 6'SC | L9T | 6'0Z | 08T | 9%6I | €02 | ¥¥2 | 081 | T'S€ | 18T 3001/3w x ‘anfea ueajy
6 6 6 6 6 6 8 0T 6 6 6 8 6 6 6 6 sy[nsaa paydadoe jo raquiny
(sar103€10qE])
0 0 0 I 0 z 0 T T 0 0 0 0 1 T 0 SISI[ING JO JAqUINY
SJ91[3IN0
6 6 6 8 6 L 8 6 8 6 6 8 6 8 8 6 Juneurwi[s 191je paure1a.l
S9LI0jR.IOqR] JO JaqunN
020Z | 020Z | 0Z0Z | 020Z | 0Z0Z | 0Z0Z | 0Z0Z | 020Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0202 159} A10)B.10qE[I9IUT JO TBDX
d€) | o203 | uID | wbd | (€A | w2d | (XA | 6S | y8S | LS | ;9SS | oSS | p¥S | €S | qZS | IS ardures

ISO 4214
IDF 254

(paurquiod) aurIsAd pue auId1SAI 10J elep UOISIIAIJ — }'V d[qel

© ISO and IDF 2022 - All rights reserved

20



2022(E)
2022(E)

ISO 4214
IDF 254

"S)[NSa. SWIES 33} 03 P 03 UMOYS 9 Ued £33 JI pasn aq Aew sjonpo.d yuseainby -paureu 3onpoad ay3 jo JqI 10 OS] A JUSWSSIOPUD UE 9INII}SUOD
10U S0P PUE JUSWNIOP SIY]) JO SIISN JO JIUSTUSAUOD Y3 10J USAIS ST UonjeurIojur siy, "Hqwn uaydway eanjy Aq paijddns syonpoad ale $060-VD PUe $190-0W ‘ZHT0-IN € ALON

'S3[NSa. dWIeS Y3 0} Ped| 03 UMOYS 3¢ Ued £313 J1 pash aq Aew s3onpo.ad Jusajeanby ‘pawreu jonpo.ud ay3 jo ] 10 OS] £q JudWIAS.I0pUS UR
9)N31ISUOD JOU SI0P PUE JUSWNIOP SIYJ JO SIISN JO IDUIIUSAUOD Y] .10 USAIS ST uonjeuriojut siy ], "LSIN 4q parjddns syonpoud jo saweu apery ale ££Z€ pue ey ST ‘6981 IWHS Z ILON

onpoud [eury paninsuodal 3 901/Sw se passa.adxa aae S pue 8s /S ‘9S ‘vS ‘€S ‘zS ‘1S sojdwes *, s1se, 3 00T /3w se passaadxa a1e £ pue z) ‘ID ‘vd ‘€A ‘2d ‘TA ‘SS sojdwes T LON

‘([eaaa0 1sejyealq PalJIIo)) £€ZE INYS d ‘pooj1ad Liq o ‘poojirad uerg y (1opmod 1w a[oym) BeHST INYS w ‘(@IBUIESED WNIPOS) 060-VD |

‘(1opmod Aoym) $190-0  ‘(I[1w pawrwirys LHN) Z¥T0-W (‘18 MO[ ‘19pmod [BUOILIINU JNPY | {PISBY-Y[IW ‘B[NULIOJ I9[PPO], y ‘PISeq-A0S ] g ‘PISBQ-Y[IW 4] , ‘PIseq-y[IW ‘Pasj
-01-Apeaa ‘J| , ‘paseq-pioe-oulwe ‘[euswWald 4| p ‘paseq-£os ‘pasAjoapAy A[enaed q| , ‘paseq-y[iw ‘pasAjoapAy A[ennaed | q (] e[nu.io) [eUONILIINU J[NpR/IURIUl) 698T INUS e

SVT | S9T | ¥%1 | 9%'T | 8S€ | ¥TT | 19T | 080 | 690 | 190 | S50 | €20 | €20 | 060 | €20 | 920 on[eA 1eyI0H

16 10T €0t 0% ‘K194009Y

0v'062 | ¥2°9LE | S8°0LE | 68489 | £6%LT S| 68°527 | ¥0'9ET | 18°97 | Sz'0€ | 0£'sZ | £8°8T | 187 | £8'€7 | 0| Tv T | ¥L'sE 8 001/8w T’ x 8' = 4

¥y Ayqiqronpoaday

ISTZT | 94TvZ | 06'S6 | £8°TTE | 05°056 |68°98T | 5°8% | ¥8°0T | 2841 | 08'%6 | 819 |88°TT | £2'9 |0'sT| 89% | S0% 8001/8w T's x 87 =]

4 ] Ayrfiqereadoy

« « i« i« « [ s ‘ [ [ ‘ « i« [ « I Hu\ﬁu ‘m\\—b \%MMM.-HQWUS@OLQ@:H

or's | 18's | L6% | ¥S% | 116 | ¥1% | s.9 | se's | sz’ | ve'z | 1227 | 95 | €9 | 68w | 09'¢ | ss'e 10 UOELIEA 10 P00

[ [ [ « i« « « « I [ ‘ ‘ « [ [ ‘ O\o \LSQ \%M_M_ngmogwh

otz | src | 921 | oz | v9T | zv'e | 102 | 6ST | 06T | %21 | 680 | 25T | S6'0 | ¥6T | €T | SL0 10 LOLPLIEA JO 18111509

« « ‘ s s i« s « ‘ [ « « s s s i« w OOH\WE Axh \co_“m_>wv

TL'S0T | LEVET | SYZET | 09942 |61'8¥8 T| 8908 | 65'8% | 856 | 180T | 288 | #2'9 | €6% | €58 |s121| 248 | S0zt pIEpUEss £IqDNpoIdeY

« ‘ [ i« ‘ [ i« « s « i« ‘ « s ‘ [ w OOH\wE \Lh \co_“m_>mﬁ

ov'st | ¥£'98 | ¥S'se |8ETIT| zezes | SL'99 | LT | L8 | 959 | os‘'s | 12z | 2% | ¥z | Le's | 9v's | 752 proptiers £a(iqereaday

L0T0Z|6'STE 2| L'€992|8'68E S |€48202|9'6v6 T| 0'02L | L2z | S4EE | 6287 | ¥'84Z | €617 | LvET |89z | v'zve | L'9sE 8 007/5w x ‘onea ueapy

or | or | o1 | o1 01 01 6 | 1t | 1t | 11 | 6 | v | 1t | 1t | 11 s3[sa.1 paydedoe Jo oquiny

(sar103€10qE])

I 0 0 0 0 0 0 0 0 1 0 0 z I 1 z 19110 0 oquIny

w-ﬁ@:uso

6 or | o1 | ot 01 01 6 | | oot | 11| 6 6 | o1 | o1 6 Suneurw 193j€ pauresd.

SOLI0JRI0qR] JO JaqUINN

020Z | 020z | 020z | 020z | 020z | 020Z | 020Z | 020Z | 020Z | 020Z | 0Z0Z | 0Z0Z | 0Z0Z | 020Z | 020Z | 0202 1593 £103810qE[123UT JO 83
4€) | 02D | uID | wbd | €a | x2d | @d | 6S | 8S | sLS | 19S | oSS | o¥S | -€S | ZS | IS ardures

(paurquiod) proe drwreIns pue sauiweIn|s I0j eyep uoIsAIJ — §'V d[qeL

21

© ISO and IDF 2022 - All rights reserved



"S3[NSa. dUIeS 93 03 pPed] 03 UMOYS 9q Ued 4313 JI pash aq Aew s3onpo.d jusjeainby ‘paweu 3onpo.ad ay3 jo 4 ] 10 OS] A IUSWS.IOPUS U 9INIISUO0D
10U S90p pUE JUSWNIOP SIY) JO SI9SN JO SIUSIUIAUO0D 93 J0j UdAIS ST uoryewrrojur sy, ‘Hqun usrdway] eanpy Aq parddns syonpoud a1e $060-VD PUe $190-0W ‘ZFT0-IN € ALON

'S3[NSa.I dWIES 913 03 PES] 03 UMOYS 9q UBD A3Y3 JI pash aq Aew syonpo.d Jusjeainby ‘pawreu jonpo.ad ay3 jo 4[] 10 OS] A JUSWSS.IOPUS UE

91N111SUOD 10U S0P PUE JUSUINIOP SIYI JO SIISN JO 9IUSIUIAUOD 33 10J UdAIS ST uoIyew.Iojul sIy [, "LSIN Aq parjddns sjonpo.ud Jo seweu apely ale £€7€ pue e6HST ‘698T WYS Z ALON

onpodd [eurj paniisuodal 3 0QT/3w se passaladxa ade ¢S pue g8s /S ‘9S ‘S ‘€S ‘ZS ‘1S sajdures - st se, 8 00T/3w se passaadxa aae £) pue z) ‘1D ‘bd ‘€A ‘2A ‘TA ‘SS sojdwes T ALON

‘([eaJad 1seyyealq palynio)) ££7€ IWYS d ‘poojiad L1q o ‘poojiad uerg y(1opmod 1w a[oym) BeHST INYS w ‘(93BUIESED WNIPOS) $060-VD |

‘(1opmod Aaym) $190-0I  ‘CII'W pawrwrys LHA) Z¥T0-W (‘1ej MO[ Iopmod [eUONLIINU INPY | {PaSE]-H[IW ‘B[NWLIOJ IB[PPOL, y ‘Paseq-A0s J 5 ‘Paseq-[IW ‘A ; ‘Paseq-y[Iw ‘paaj
-01-Apeald | o paseq-pIoe-ouUIWe ‘[eIUBWI[ Y] p ‘Paseq-Aos ‘pash[oapAy A[fennted J| , ‘paseq-y[iw ‘pasA[oapAy A[[ernaed Y] q (I e[nW.I0) [EUOHILIINU INPR/IURIUL) 698T INYS e

2022(E)
2022(E)

91T | €40 | 8ET | 00T | Z8T | ZST | 980 | €I'T | €80 | 060 | 4,0 | 090 | 060 | 20 | 980 | ¥2'T an[eA 1ey.10H
€6 01 00T 0 ‘A19A009Y
6v'8% | 299 | 88%8 | ZE6S |0€LZE| 268V | 9T'6 | 62'ST | 6L% | Y06 | 9v'E | ¥I'€ | ISZL | 6TZ | STV | 0€8 8 001/8uw % x §'2 =]
¥ ‘yur] Ayqiqronpoaday
¥2'22 | L2'C7T | 9€°TT | LS'OF |8S‘22T| S99€ | 0SZ | 829 | 16T | 9L'€ | L60 | 18T | LZ¥% | €¥'€ | 880 | 19T 8oo1/8ut T's x 87 = 4]
4 ‘quuar] Lyifiqereaday
. . . . . . ) . . . . . . . . . % 447 “Kpiqronpoadas
€6°G | TOC | ZI'9 | 0SY | 049 | 092 | ST'S | 66'S | 85'G | ¥S'S | 9¥'S | 60 | €L'S | ¥¥'v | 66'S | 618 JO UOIIBLIBA JO JUSIDIJ20)
s [ ’{ « s ’{ 4 s i’ s [ « s ’{ [ s g \L\\—b \%“_—_Qm“mmgmh
¥SC | 10T | ST | L0'€ | TISZ | ¥L'S | 0% | 6¥'T | 22T | 0€C | ¥ST | 9€C | 92'¢ | 21'C | LZ'T | 6ST JO UOIIBLIBA JO JUSIDIJ0)
[ s 4 ’{ 4 s « ’{ « s i’ [ s s (s i« w OOH\WE -m.w‘ \Co_am_\/mﬂu
TELT | TL'€T | TE'0E | 61°TT |689TT| €ELT | LZ'C | €06 | TLT | €2°€ | ¥2'T | 2T | 89'C | LS‘C | 8¥'T | L6C pIEpUEIS AN[IqINpoIdoy
s « i’ ’{ « [ « ‘« « ’{ ‘ « « « « « w COH\@E \k.w‘ \Co_am_\/mﬂu
¥6'L | S6L | €97 | 6¥'FT | 8L'EY | 60°CT | 89 | ¥Z'T | 890 | ¥ET | SE€0 | S90 | ZST | €2T | TE0 | 850 paepuels Ajjiqereaday
0'€TE | €'68L | L'S6¥ | €TLY |0'SPLT| 0822 | 229 | L'OST | 9'0¢ | €8S | 92 | ¥4z | 89% | 6LS | L¥Z | T'9€ 8001/3w x ‘anfea ueay
0T 1) 0T 0T 0T 0T 6 11 A 11 11 6 11 T 11 11 synsa. paydadoe jo JaquunN
(sar103€10q€E])
0 1 0 0 0 0 T z 0 0 0 z 0 T T z SISI[IN0 JO JAqUINY
SJI91[3IN0
0T 6 01 0T 0T 0T 8 6 1T 11 1T L 1T 0T 0T 6 Juneurwifs 191je paure1a.l
SoLI0jeIOqR] JO JaquInN
020Z | 020Z | 0Z0Z | 020Z | 020Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 020Z | 0Z0Z | 02Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0202 159} A10)E.I0qE[I9IUT JO TBDX
d€) | o23 | uID | wbd | (€A | w2A | XA | 6S | 48S | SLS | j9S | oSS | pbS | €S | qZS | IS ordures

ISO 4214
IDF 254

9UIIA]S 10] BIEP UOISIIAIJ — 9"V J[qeL

© ISO and IDF 2022 - All rights reserved

22



2022(E)
2022(E)

ISO 4214
IDF 254

"S)[NSa. 9WIES 33} 03 P 03 UMOYS 9 Ued A3 JI pasn aq Aew s3onpo.d yuseainby -paureu 3onpoad ay3 jo JqI 10 OS] A JUSWSS.IOPUD UE 9INII}SUOD
10U S0P PUE JUSWNIOP SIY]) JO SIISN JO 9IUSTUSAUOD Y3 10J USAIS ST uonjeurIojur siy, "Hqwn uaydway eanjy Aq paijddns syonpoad ale $060-VD PUe $190-0N ‘ZHT0-IN € ALON

'S3[NS9.1 dWIES 913 03 PES] 03 UMOYS 3 UBD A3Y3 JI pasn aq Aew syonpo.d jusjeanby ‘paweu jonpoad ay3 jo 4[] 10 OS] A JUSWSS.IOpUS UE

9)N31ISUOD JOU S0P PUE JUSWNIOP SIY3 JO SIISN JO IDUIIUSAUOD Y] .10 UIAIS ST uonjeuriojut siy J, "LSIN 4q parjddns syonpo.ud jo saweu apery ale ££Z€ pue ey ST ‘6981 IWHS Z TLON

3onpoud [eurj paninsuodal 3 001/Sw se passaldxa ale S pue 8s 4S ‘9S ‘vS ‘€S ‘zS ‘1S sojdwes *, s1se, 3 001 /3w se passaadxa a1e £) pue z) ‘ID ‘vd ‘€A ‘2d ‘TA ‘SS sojdwes T LON

‘([eatad 1seyyealq palJIIo)) £€7€ INYS d ‘poojiad L1q o ‘poojirad uerg y ‘(1opmod 1w a[oym) BeHST INYS w ‘(@IBUIESED WNIPOS) 060-VD |
‘(1opmod Aoym) $T90-0  ‘(I[Iw pawrwirys LHN) Z¥T0- (‘18 MO[ ‘19pmod [BUOIILIINU JNPY | ‘PISBY-Y[IW ‘B[NULIOJ I9[PPO], y ‘PISeq-A0S ] g ‘PISe-Y[IW 4] , ‘PIsSeq-y[IW ‘Pasj
-01-Apeaa ‘J| , ‘paseq-pioe-oulwe ‘[euswWald 4| p ‘paseq-£os ‘pasAjoapAy A([enaed q| , ‘paseq-y[iu ‘pasAjoapAy A[ennaed | q (] e[nu.io) [eUONILIINU J[Npe/IURIUl) 698T NUS e

GE'T | S80 | 04T | €60 | 0827 | 221 | 990 | 290 | 90T | 280 | 021 | 250 | 920 | 821 | +60 | 2v1 on[eA 1eYI0H
€6 801 66 9 K1o1009g
SL'67 | 1S'0% | L6'9% | 0T%L |9T'009 | 86'2€ | 2v'6 | 92's | 2z4 | 1€'s | 82'9 | 9.7 | 66'S | z€'8 | 9% | 8€0T 8 001/8uw [ x 87 = ]
¥y Ayiqronpoaday
SEVT | 8622 | S6'9T | 6¥LE | 42057 | 804T | 0€'S | 29T | S60 | 10 | 62T | 9€T | S¥'Z | £6'S | 440 | €61 8001/3w T's x 8'Z =
4y Ayifiqereadoy
i« [ ‘ i« I I [ s ‘ i s [ I s s ’{ Hu\ﬁu —NN\\—U \%MMM.-HQWUS@OLQ@:H
612 | 96'c | #6'9 | 96'c | 267 | 629 | 08'c | 82% | s8'9 | s¥'s | sz'8 | L6 | 98% | 88 | 299 | 616 10 UOHELIEA 16 JBII0n
‘ « ‘ « « [ i« [ [ i« [ « I "’ [ [ O\o \LSQ \%M_M_ngmogwh
e | szz | 0sz | 00z | vo'e | 9z | €T | zeT | ¥8°0 | 60'c | 69T | 96T | 66T | %09 | 690 | 17T 10 LOLPLIEA JO 18111509
[ « s s « « « « [ [ « « « s « [ w OOH\WE Axh \co_am_>wﬁ
€O0T | L¥¥T | 24T | 149z |vebiz| 82T | 2sc | 88T | 947 | 06T | v2Z | 660 | ¥17 | L6 | 6sT | 1€ AL
i« « s « « « « "« [ [ [ ‘ « s "« [ w OOH\wE \v&h \CO_HN_>Dﬁ
cr's | 128 | 09 | egct | €228 | 019 | 81T | 850 | €0 | 80T | 9%'0 | 6¥'0 | 880 | z1Z | 10 | 690 proptiess fqeaadon
87VT | £'59¢ | 8'Thz | 5'899 |S'90LZ| ZL8T | S'88 | 6'€h | Z0v | 8%E | 2z | 8%z | 0% | TS | 0%z | £0b 8 001/Sw x ‘onfea ueajy
or | o1 | or | ot | or | ot 6 w1 | | o 6 w1 | | o sInsa1 pa1dasde Jo Joquiny
(sar103€10qE])
I I 0 0 0 0 z I z I 0 z z 0 z z 110 0 toniy
WLOZHBO
6 6 or | or | or | or L 01 6 or | 11 L 6 I 6 6 Suneurwe 193je paurela.
$OLI0JRI0qR] JO JAqUINN
0202 | 0202 | 020z | 020z | 0Z0Z | 020Z | 020z | 0Z0Z | 0207 | 0Z0Z | 020z | 020Z | 0Z0Z | 020Z | 020Z | 020z | 1591 A10jEt0qElIaIUI JO 1EDL
1€ | o0 | oID | wbd | €d | x2d | (1A | 6S | 8S | S | 195 | oSS | o¥S | €S | azS | oIS aidwes

SUIPTISIY 0] BIEP UOISIIAI] — L'V d[qeL

23

© ISO and IDF 2022 - All rights reserved



"S}[NSa.1 UIES 93} 03 PEd] 03 UMOYS 9q Ued 4313 JI pash aq Aew s3onpo.d jusjeainby ‘paweu 3onpo.ad ay3 jo 4 ] 10 OS] A4 IUSWS.IOPUS U 9INIISUOD
10U S90p pUE JUSWNIOP SIY) JO SI9SN JO 9IUSIUIAUO0D 93 J0j UdAIS ST uoryewrIojur sy, ‘Hqun usrdway] eanpy Aq parddns syonpoud a1e $060-VD PUe $190-0W ‘ZFT0-IN £ ALON

'S3[NS3.I SWIES 913 03 PES] 03 UMOYS 9q UBD A3Y3 JI pash aq Aew syonpo.d jusjeainby ‘paweu jonpo.ad ay3 jo 4[] 10 OS] A JUSWSS.IOPUS UE

91N311SUOD 10U S0P PUE JUSUINIOP SIYI JO SIISN JO 9IUSIUIAUOD 3} 10J UdAIS ST UoIyew.Iojul Iy [, "LSIN Aq parjddns sjonpo.ud jo saweu apel) ale £€7€ pue e6HST ‘698T IWYS Z ALON

1onpodd [eurj paniisuodal 3 0T /3w se passaladxa ade ¢S pue 8s /S ‘9S ‘¥S ‘€S ‘ZS ‘1S sojdures - st se, 3 00T/3w se passaadxs aqe £) pue z) ‘1D ‘bd ‘€A ‘2A ‘TA ‘SS sojdwes T ALON

‘([eaJad 1seyyealq palynio)) ££7€ IWYS d ‘poojiad L1q o ‘poojiad uerg y (1opmod 1w a[oym) BHST INYS w ‘(9I€UIESED WNIPOS) $060-VD |

‘(1opmod Aaym) $190-0I ‘(1w pawrwrys LHN) Z¥T0-W (‘1ej MO[ Iopmod [eUONLIINU INPY | {PaSeq-H[IW ‘B[NWLIOJ IB[PPOL, y ‘Paseq-A0s J 5 ‘Paseq-y[IW ‘A ; ‘Paseq-y[Iw ‘pasj
-031-Apeald | , paseq-pIoe-ouIWe ‘[eIUBWI[ Y] p ‘Paseq-Aos ‘pasA[oapAy A[fennted J| , ‘paseq-y[iw ‘pasA[oapAy A[[erraed Y] q ‘(I e[nW.I0) [EUOHILIINU INPR/IURIUL) 698T INUS e

2022(E)
2022(E)

09T | €2°T | LET | €¥'T | 08T | 990 | T¥FT | 0S0 | €90 | 190 | 990 | €6'0 | 290 | 840 | 2,0 | 890 an[eA 1ey10H
96 911 00T % ‘A192009Y
68'SS | 8€96 | ¥F'€9 |9966T | 06CLL| ¥6'2S | 0T°9E | TOL | 96'8 | 007 | S9L | ¥9°CT | 6S'TT | SL'8 | €86 | S¥'6 8 001/8uw % x §'2 =]
¥ ‘yur] Ayqiqronpoaday
08'TZ | L8LS | 8207 | 6£°CS |¥6'69T | ¥6'ZS | 8L'0T | 69T | 19V | 9€'S | €8°C | LZ€ | STV | OLY | ¥0% | L¥'C 8 0o1/8u T's x 87 = 4]
4 ‘quuar] Lyipiqereaday
. . . . . . . . . . . . . . . . % 47 “Kpiqronpoadas
982 | €2'S | €¥'9 | 0SS | 69'G | 787 | €€L | 88T | 79'€ | L9€ | T6'E | T¥'S | THE | 89F | 8IF | T6€ JO UOIIBLIBA JO JUSIDIJ20)
« « « « « « « « « « « « « « « « g \L\\—U -\ﬂp—:nﬂw“mmgmh
90‘c | ¥I'€ | 90C | ¥¥T | STT | 78T | 61T | 690 | 98T | 18C | S¥'T | OFT | €27 | 2§C | 2LT | 20T JO UOIIBLIBA JO JUSIDIJ0)
« 3 s [ s 3 ’{ [ « s ’{ 4 ’{ s ’{ i’ w OOH\WE -m.w‘ \Co_am_\/mﬂu
96'6T | Z¥'¥E | 9922 | TETL [¥0°9LZ| T6'8T | 68°CT | 0S‘C | 0Z°C | 0S‘C | €4C | ISV | ¥I'% | €1'€ | 1S'€ | LEE pIEpUEIS AN[IqINpoIdoy
« ’{ ’{ « 4 3 « ’{ « [ [ i’ ’{ [ ‘ « w COH\wE \k.w‘ \Co_am_\/mﬂu
8LL | L9'0Z | ¥Z°L | TL'8T | 69°09 | T6'8T | S8°€ | 090 | S9'T | 26T | TOT | LI'T | 8¥'T | 89T | #+'T | 880 plepueis Ayjiqeieadey
T'VSZ | 9469 | ¥'2S€ |0'9621|6F7S8F| 9049 | 6'SLT | T48 | S88 | 189 | 969 | €€8 | 6'0ZT | 899 | 0')8 | 098 8001/3w x ‘anfea ueajy
0T (1) 0T (1) 0T 0T 6 11 A 11 T 6 11 A 11 11 synsa. paydadoe jo JaquunN
(sar103€10q€E])
0 0 0 0 0 z 0 1 0 0 0 0 1 T T 1 SISI[IN0 JO JAqUINY
SJI91[3IN0
0T 0T 0T 0T 0T 8 6 1) A 11 T 6 0T 0T 0T 0T Juneurwifs 191je paure1a.l
SoLI0jeIOqR] JO JaquInN
020Z | 020Z | 0Z0Z | 0Z0Z | 0Z0Z | 020Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 020Z | 0Z0Z 159} A10)E.I0qE[I9IUT JO TBDX
d€) | o3 | uID | whbd | (€A | w2A | (XA | 6S | y8S | 8LS | ;95 | oSS | p¥S | o€S | qZS | eIS srdures

ISO 4214
IDF 254

3UIINI[OSI .10J BIEP UOISIIAIJ — 8'V I[qeL

© ISO and IDF 2022 - All rights reserved

24



2022(E)
2022(E)

ISO 4214
IDF 254

"S}[NS.J SWES S} 03 Ped] 03 UMOYS 3q Ued A3Y3 JI pash aq Aewr s3onpo.d jusjeainby "pauwreu 3onpoad ay3 jo JqI 10 OSI AQ JUSWSS.IOPUS UE 9INIISUOD

10U S0P PUE JUSWNIOP SIY]) JO SIISN JO JIUSTUSAUOD Y3 10J USAIS ST UonjeurIojur siy, "Hqwn uaydway eanjy Aq paijddns syonpoad ale $060-VD PUe $190-0W ‘ZHT0-IN € ALON

'S3[NS9.1 dWIES 913 03 PES] 03 UMOYS 3 UBD A3Y3 JI pasn aq Aew syonpo.d jusfeanby ‘paweu jonpoad ay3 jo J(] 10 OS] A JUSWSS.IOpUS UE

91N313SU0J 10U S0P PUE JUSWNIOP SIY3 JO SIISN JO 9DUSIUSAU0D Y3 10J UaAIS ST uorjew.Iojur siy,L, "LSIN £q parjddns syonpoad jo ssweu ape) ade ££7€ pue e6FST ‘698T INYS Z ALON
onpoud [eury paninsuodal 3 901/Sw se passa.adxa aae S pue 8s /S ‘9S ‘vS ‘€S ‘zS ‘1S sojdwes *, s1se, 3 00T /3w se passaadxa a1e £ pue z) ‘ID ‘vd ‘€A ‘2d ‘TA ‘SS sojdwes T LON

‘([eaaa0 1sejyealq PalJIIo)) £€ZE INYS d ‘pooj1ad Liq o ‘poojirad uerg y (1opmod 1w a[oym) BeHST INYS w ‘(@IBUIESED WNIPOS) 060-VD |

‘(1opmod Aoym) $190-0  ‘(I[1w pawrwirys LHN) Z¥T0-W (‘18 MO[ ‘19pmod [BUOILIINU JNPY | {PISBY-Y[IW ‘B[NULIOJ I9[PPO], y ‘PISeq-A0S ] g ‘PISBQ-Y[IW 4] , ‘PIseq-y[IW ‘Pasj
-01-Apeaa ‘J| , ‘paseq-pioe-oulwe ‘[euswWald 4| p ‘paseq-£os ‘pasAjoapAy A[enaed q| , ‘paseq-y[iw ‘pasAjoapAy A[ennaed | q (] e[nu.io) [eUONILIINU J[Npe/IURIUl) 698T INUS e

TOT | 180 | 160 | T0T | S¥T | 280 | €40 | S#0 | 150 | 090 | 250 | 220 | #9°0 | 0 | 250 | #9°0 an[eA 1eyI0y
06 101 66 % K1o0009y
96'09 | 19201 | 8%'ZL | £6'6£7 | 19910 T|9€°00T | €6TE | 62'6 | ZT°ZT | 8S°0T | 96°0T | 98°9T | 91'8T | T12'8 | 12T | £S%T 8 001/8uw [ x 87 = ]
¥y Ayiqronpoaday
1592 | 698 | 86°ST | 0001 | 82987 | 0z's8 | 287 | 19 | 997 | 0s6 | 85% | 817 | 19 | 929 | %€ | 60 8oo1/8u T's x g'z = 4]
4 ] Ayifiqereadoy
I3 ‘ [ ‘ « [ [ « ‘ « i« s ‘ ‘ i« [ Hu\ﬁu ‘m\\—b \%MMM.-HQWUS@OLQ@:H
6v% | 8T'c | ss'c | ss'€ | 61v | Ssz'e | v¥'s | ovz | 897 | s£'€ | ¥1'e | 60% | 67°€ | 497 | L0S | o¥'E 10 LonEIEA D MoI900
[ [ [ [ ‘ « I [ I "« « [ ‘ ‘ ‘ « O\o \LSU \%M_M._ngmogwh
96T | €97 | %20 | 75T | 8T'T | 9z | 80 | €60 | 69T | 667 | 1€T | €50 | zz'T | 107 | ¥6'0 | 61T 10 UOLPLIEA JO 18111509
[ [ i« "« ‘ « [ [ 3 « ‘ s « s « [ w OOH\WE Axh \co_“m_>®v
LLT7 | S9'9¢ | 68°5Z | 69°S8 | 80'€9¢ | v8'se | THIT | ze's | €% | su€ | 16 | 209 | e¥'9 | €67 | v€% | 0z'S prEpES A[IqOTpOIdoY
‘ [ s [ [ ‘ « ‘ [ « [ i« « s "« [ w OOH\wE \v&h \co_“m_>mﬁ
6v'6 | 205 | 66% | 6L9¢ | zv'20T | svos | 18 | 62T | w1z | es'e | €971 | 80 | ov'z | vzz | €T | z81 protiess frqeatadon
8%8¥ |8'IST 1| 6249 |Fb2h 2| 80998 |THOLT| STEE | 0°BET | 9'T9T | #'€1T | 22T | ¥Z¥T | 0261 | 60TT | €141 | 0°€ST 8 001/Sw x ‘onfea ueajy
or | or | or | o1 o1 01 6 | 11 | 11 | 1t | 11 6 | 11 | 11 | 11 | 11 s3nsal paydedde jo oquiny
(sar103€10qE])
I 0 0 0 0 0 I I 0 0 0 I I z I I 110 0 touniy
WLQZHBO
6 or | or | or 01 0t g | ot | | 11| m 8 | o1 6 | or | o1 SuneuIwI 191J€ paurEID.
SOLI0JRI0qR] JO JaqUINN
020Z | 020Z | 020z | 0Z0Z | 020Z | 020z | 020z | 020Z | 0Z0Z | 020Z | 020Z | 0Z0Z | 020Z | 0Z0Z | 020Z | 0207 | 1591 A103Et0qEIaIUI JO 1EDL
1€ | o0 | uID | wbd | €a | x2d | (1A | 6S | 48S | S | 195 | oSS | obS | -€S | azS | IS aidwes

aUIINI[ J10J BIEP UOISIIAIJ — 6'V d[qeL

25

© ISO and IDF 2022 - All rights reserved



2022(E)
2022(E)

ISO 4214
IDF 254

"S}[NSa.1 UIES 93} 03 PEd] 03 UMOYS 9q Ued 4313 JI pash aq Aew s3onpo.d jusjeainby ‘paweu 3onpo.ad ay3 jo 4 ] 10 OS] A4 IUSWS.IOPUS U 9INIISUOD
10U S90p pUE JUSWNIOP SIY) JO SI9SN JO 9IUSIUIAUO0D 93 J0j UdAIS ST uoryewrIojur sy, ‘Hqun usrdway] eanpy Aq parddns syonpoud a1e $060-VD PUe $190-0W ‘ZFT0-IN £ ALON

"S)[NSa.J dUIES 9Y) 0} PBI[ 03 UMOYS 9q UBI K313 JI pasn aq Aew s3onpo.ad yusfeamby “pawreu 3onpoad ay3 jo JqJ 10 OS] Aq JUSUWISSIOPUD UE
91N311SUOD 10U S0P PUE JUSUINIOP SIYI JO SIISN JO 9IUSIUIAUOD 3} 10J UdAIS ST UoIyew.Iojul Iy [, "LSIN Aq parjddns sjonpo.ud jo saweu apel) ale £€7€ pue e6HST ‘698T IWYS Z ALON

1onpodd [eurj paniisuodal 3 0T /3w se passaladxa ade ¢S pue 8s /S ‘9S ‘¥S ‘€S ‘ZS ‘1S sojdures - st se, 3 00T/3w se passaadxs aqe £) pue z) ‘1D ‘bd ‘€A ‘2A ‘TA ‘SS sojdwes T ALON

"(1eau102 3sepy{ealIq PaYI1LI0)) £€ZE NUS d ‘Po0jIad A1Q o ‘poojrad uelg y (1opmod (1w d[0ym) 6HST WUS w (93BUISSED WINIPOS) $060-VD |
‘(1opmod Loym) $190-0W 5 -(iltw pawwisis LHN) ZHTO-IN_ (3ej MO[ “opmod [euonLNNUINPY | (PISE]-Y[IW B[NULIOJ I9[PPO], y -PISe]-A0S ‘{] g 'PISEq-H[IW ] ; ‘PISeq-H[IW ‘Pad)
-031-Apeald | , paseq-pIoe-ouIWe ‘[eIUBWI[ Y] p ‘Paseq-Aos ‘pasA[oapAy A[fennted J| , ‘paseq-y[iw ‘pasA[oapAy A[[erraed Y] q ‘(I e[nW.I0) [EUOHILIINU INPR/IURIUL) 698T INUS e

69T | ¥0'T | #¥'T | 8%T | ¥9C | OT'T | 08T | 260 | 640 | SLO | TLO | 99T | ¥80 | LL'O | L90 | ST an[eA 1ey10H
86 S6 00T % ‘A192009Y
¥L'9Z | 21'86 | 07'6E | 6626288085 T|ZZ6TT| OT'F9 | 0S'ET | TL'ST | €2°0T | 9T'TT | 69'SZ | 84T | 0L0T | T9°ZT | 0%0€ 8 001/8u % x §'2 =]
¥y Ayqiqronpoaday
TZ'ST | Z1°€8 | 06'9T |8Z°ZST| 6E£42S |€9'TIT| 66'€E | LT'S | THIT | 6¥'9 | 68°€ | 85 | ¥S'€ET | €6'S | 158 | 9S% 8 oo1/8ut T's x 87 = 4]
4 ‘quuar] Ayfiqereaday
. . . . . . . . . . . . . . . . % 47 “Kpiqronpoadas
656 | TEY | LEL | 9€'S | €8L | ¥¥¥ | 088 | 62°S | 62F | YEY | TOY | Z¥'6 | 69F | €FF | L9'€ | 978 JO UOIIBLIBA JO JUSIDIJ20)
f ’{ i’ s i’ ’{ ’{ i’ « i’ (s i’ ’{ s s ’{ g \L\\—b \%“_—_Qm“mmgmh
9%'s | S9€ | 9T'€ | 8LC | 19T | 9T} | L9V | LO'C | ZT'€ | SLT | O¥'T | 89T | 6€% | 9v'C | L¥'Z | S0C JO UOIIBLIBA JO JUSIDIJ0)
s i’ 4 4 ’{ ’{ « ’{ i’ ’{ [ ’{ « ’{ 3 ’{ w OOH\WE -m.w‘ \Co_am_\/mﬂu
SS'6 | ¥0'SE | LOFT |¥9FOT| 09°79S | 8SZh | 68°2Z | 8% | 19'S | S9'€ | 66€ | 8T'6 | LI'S | Z8°€ | 0Sv | 980T pIEpUEIS AN[IqINpoIdoy
’{ ’{ ’{ « i’ « i’ I3 ’{ s [ ’{ 3 i’ [ i’ w COH\wE \k.w‘ \Co_am_\/mﬂu
€V'S | 6967 | ¥0'9 | 6EVS | SE'88T | £L86E | ¥T'ZT | 88T | 80F | Z€ECT | 6€T | ¥9'T | ¥8% | 21T | #0€ | 0LC paepuels Ajjiqereaday
S'66 | Z'€I8 | 6'06T [0°€S6T| T0TZL | T'656 | T'09Z | T'T6 | LOST | 2'¥8 | S'66 | ¥L6 | ZOTT | 198 | 6221 | ¥'1€1 8001/3w x ‘anfea ueajy
0T 0T 0T 1) 0T 0T 6 11 11 1T A 6 11 T A 1T synsa. paydadoe jo JaquunN
(sar103€10q€E])
1 0 0 0 0 0 0 1 0 0 T I 0 1 0 z SISI[IN0 JO JAqUINY
SJI91[3IN0
6 0T 0T (1) 01 0T 6 0T 11 1T 0T 8 1T 0T T 6 Juneurwifs 191je paure1a.l
SoLI0jeIOqR] JO JaquInN
020Z | 0Z0Z | 0202 | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 020Z | 0Z0Z | 0Z0Z | 0Z0Z | 020Z | 0202 159} A10)E.I0qE[I9IUT JO TBDX
d€D | -73 | uID | whkd | (€ %2d | (@A | 6S | u8S | 8LS | ;9S | oSS | p¥S | €S | qTS | IS ardures

auIsA] J10J ejep UOISIAIJ — OT'V 3[qeL

© ISO and IDF 2022 - All rights reserved

26



2022(E)
2022(E)

ISO 4214
IDF 254

"S)[NSa. SWIES 33} 03 P 03 UMOYS 9 Ued £33 JI pasn aq Aew sjonpo.d yuseainby -paureu 3onpoad ay3 jo JqI 10 OS] A JUSWSSIOPUD UE 9INII}SUOD
10U S0P PUE JUSWNIOP SIY]) JO SIISN JO JIUSTUSAUOD Y3 10J USAIS ST UonjeurIojur siy, "Hqwn uaydway eanjy Aq paijddns syonpoad ale $060-VD PUe $190-0W ‘ZHT0-IN € ALON

'S3[NS9.1 dWIES 913 03 PES] 03 UMOYS 3 UBD A3Y3 JI pasn aq Aew syonpo.d jusfeanby ‘paweu jonpoad ay3 jo J(] 10 OS] A JUSWSS.IOpUS UE

9)N31ISUOD JOU SI0P PUE JUSWNIOP SIYJ JO SIISN JO IDUIIUSAUOD Y] .10 USAIS ST uonjeuriojut siy ], "LSIN 4q parjddns syonpoud jo saweu apery ale ££Z€ pue ey ST ‘6981 IWHS Z ILON

onpoud [eury paninsuodal 3 901/Sw se passa.adxa aae S pue 8s /S ‘9S ‘vS ‘€S ‘zS ‘1S sojdwes *, s1se, 3 00T /3w se passaadxa a1e £ pue z) ‘ID ‘vd ‘€A ‘2d ‘TA ‘SS sojdwes T LON

‘([eaaa0 1sejyealq PalJIIo)) £€ZE INYS d ‘pooj1ad Liq o ‘poojirad uerg y (1opmod 1w a[oym) BeHST INYS w ‘(@IBUIESED WNIPOS) 060-VD |
‘(1opmod Aoym) $190-0  ‘(I[1w pawrwirys LHN) Z¥T0-W (‘18 MO[ ‘19pmod [BUOILIINU JNPY | {PISBY-Y[IW ‘B[NULIOJ I9[PPO], y ‘PISeq-A0S ] g ‘PISBQ-Y[IW 4] , ‘PIseq-y[IW ‘Pasj
-01-Apeaa ‘J| , ‘paseq-pioe-oulwe ‘[euswWald 4| p ‘paseq-£os ‘pasAjoapAy A[enaed q| , ‘paseq-y[iw ‘pasAjoapAy A[ennaed | q (] e[nu.io) [eUONILIINU J[NpR/IURIUl) 698T INUS e

GZT | SS'€ | SST | 0ST | 221 | 622 | 60T | 890 | 940 | 290 | 290 | 280 | 690 | 00 | 90T | %60 on[EA 1EYI0H
S/ S6 86 % ‘A19A029Y
210z | ¥19L | 86TE |TS'STT|0L0%Y | S¥'69 | ¥0'TZ | €9% | 8¥'S | 80'S | zb's | L6% | ¥¥'S | TL% | L9'S | 9v'8 8 001/8w T’ x 8' = 4
¥y Ayqiqronpoaday
06 | L672 | S0'8 | 05TS |S9T9T | S0%6Z | SETT | TTT | 96T | 21T | 297 | 8s7 | 187 | 9v'z | 1 | s91 8001/8w T's x 8'Z =
4 ] Ayrfiqereadoy
[ ‘ ‘ ‘{ ‘ i« ’{ { s « [ i« { s [ ‘ Hu\ﬁu ‘m\\—b \%MMM.-HQWUS@OLQQ:H
S0Z | ST6T | 658 | 149 | £6's | ¥STT | 658 | ¥¥% | T6% | 1€% | 12% | 98'S | s¥¥ | 65% | 174 | 98 10 UOELIEA 10 P00
« i« i« i« « « « [ i« [ « « « [ « [ O\o \LSU \%M_M_ngmogwh
oz'c | g6's | 112 | 982 | 117 | €8% | €9% | 90T | 94T | 660 | 90 | e6z's | sez | ov'z | Lo% | +T1T 10 LOLPLIEA JO 18111509
i« ‘ [ i« I « i« [ « [ ‘ [ [ s [ « w OOH\WE nxh \co_am_>wﬁ
612 | 8492 | 21T | SZ'Th | 652ST| 08%2 | 152 | S9T | 96T | 18T | 22T | 227 | v6T | 89T | €0z | zo's DrEpES A[IqOTpOIday
« « ‘ s « i« 3 [ i« [ ‘ i« « s [ [ w OOH\wE \Lh \co_“m_>mv
ze's | 0z's | 187 | 6s'8T | €445 | 8€01 | S0 | o¥'0 | 00 | zv'0 | 090 | 660 | Z0T | 880 | €TT | 650 proptiers £a(iqereaday
60T | €8T | T'OST | €649 |2'SS92| 641z | S48 | €45 | 6%6€ | T'ah | 06z | z0€ | L's¥ | 99 | 622 | 915 8 001/Sw x ‘onfea ueajy
or | or | or | or | or | ot 6 w1 | | o 6 T | 1t | 1t | u s3[nsa. pa3dadde jo Joquiny
(sar103€10qE])
I z 0 0 0 0 0 I 0 0 0 z I 1 0 z 110 0 touniy
w&@:uzo
6 8 or | or | or | or 6 or | 11 | 1| W L or | o1 | 1 6 Suneurw 193j€ pauresd.
SOLI0JRI0qR] JO JaqUINN
0202 | 020z | 020z | 020z | 0Z0Z | 020z | 020z | 0Z0Z | 0207 | 020z | 0Z0Z | 0207 | 0Z0Z | 0Z0Z | 020z | 0Z0Z 1593 £103€10QE[I93UT JO 189
1€ | o0 | oID | wbd | €d | x2d | (1A | 6S | 8S | S | 195 | oSS | o¥S | €S | azS | oIS sidwes

AUIUOIY}aW .10J BIEPp UOISIIAIJ — TT'V 2[qeLl

27

© ISO and IDF 2022 - All rights reserved



2022(E)
2022(E)

ISO 4214
IDF 254

"S}[NSa. dUIES 93 03 PEd] 03 UMOYS 9q Ued 4313 JI pash aq Aew s3onpo.d jusjeainby ‘paweu jonpo.ad ay3 jo 4 ] 10 OS] A IUSWS.IOPUS U 9INIISUOD
10U S90p pUE JUSWNIOP SIY) JO SJI9SN JO SIUSIUIAUO0D 93 J0j UdAIS ST uoryewrIojur sy, ‘Hqun usrdway] eanpy Aq parddns syonpoud a1e $060-VD PUe $190-ON ‘ZFT0-IN € ALON

"S3[NSa.I dUIES 9Y) 0} PBI[ 03 UMOYS 9q ULI K313 JI pasn aq Aew s3onpo.ad yusfeamby “pawreu 3onpoad ay3 jo JqJ 10 OSI Aq JUSUWIaSIOPUD UE
91N311SUOD 10U S0P PUE JUSUINIOP SIYI JO SIISN JO 9IUSIUIAUOD 33 10J UdAIS ST UoIewWL.IOjuI SIY [, "LSIN Aq parjddns sjonpo.ud jo seweu apel) ale £€7€ pue e6HST ‘698T IWYS Z ALON

1onpodd [eurj painiisuodal 3 0QT/3w se passaladxa ade ¢S pue 8s /S ‘9S ‘¥S ‘€S ‘ZS ‘1S sojdures - st se, 8 00T/3w se passaadxa aae £) pue z) ‘1D ‘bd ‘€A ‘2A ‘TA ‘SS sojdwes T ALON

"(1ea102 3sepy{ealq PaY1LI0)) €€ZE NUS d ‘Po0jIad A1Q o ‘poojrad uelg y(1opmod (1w d[0ym) 6HST WUS w (93BUISSED WINIPOS) $060-VD |
‘(1opmod Loym) $190-0W 5 -Gt pawwisis LHN) ZHTO-IN_ (3ej MO[ “opmod [euonLNNUINPY | (PISeq-Y[IW B[NULIOJ I9[PPO], y -PASe]-A0S ‘{] g ‘PISEq-H[IW [ ; ‘PISEq-H[IW ‘Pad)
-031-Apead | o paseq-pIoe-ouIWe ‘[eIUBW[ Y] p ‘Paseq-Aos ‘pash[oapAy A[fennted J| , ‘paseq-y[iw ‘pasA[oapAy A[[erraed Y] q ‘(I e[nW.I0) [EUOHILIINU INPR/IURIUL) 698T INYS e

9TT | €0'T | 62T | II'T | €SC | 6I'T | €90 | €40 | 940 | 650 | 890 | 26'0 | ¥S0 | 1,0 | 680 | 8%0 an[eA 1ey10H
88 00T L6 % ‘A192009Y
6L'6V | TE€68 | ST'VL |TE9VT|T6'SB0T| LE'ES | 6I'ST | 026 | S0'6 | 12 | 209 | 216 | ¥S8 | 298 | 889 | ¥8'S 8 001/8u % x §'2 =]
¥y Ayqiqronpoaday
80%Z | €¥'FS | 0S‘TY | €8'6L | 92'8ES | LV'€T | ¥L'S | LZ'9 | 8Y'V | TZL | 1Z% | 61'S | ¥6'9 | €6'C | 8% | 85C 8 oo1/8ut T's x 87 = 4]
4 ‘quuar] Ayfiqereaday
. . . . . . . . . . . . . . . . % 47 “Kpiqronpoadas
1SS | €€% | 6L'S | 1€F | 86L | 8S'S | 0£'C | 0€V | €SF | 0S'€ | 92 | L9'S | ¥0'€ | 2¢% | ¥L'S | #8C JO UOIIBLIBA JO JUSIDIJ20)
[ ’{ « [ « ’{ [ « s ‘ i’ s ’{ « 3 [ g \L\\—b \%“_—_Qm“mmgmh
99‘C | ¥9°C | ¥Z'€ | S€T | 96'€ | THT | STT | €6'C | ¥2C | 0S€ | L6T | €€ | L¥'T | ¥VT | ¥LE | ST JO UOIIBLIBA JO JUSIDIJ0)
« « f « ’{ « 4 ’{ i’ ’{ « s [ ’{ 4 ’{ w OOH\WE -m.w‘ \Co_am_\/mﬂu
8LLT | 06'TE | 8Y'9Z | SZ'ZS | 78'48E | 90'6T | Z¥'S | 62°C | €2'€ | 85T | ST'C | 92°€ | SO‘C | 80°€ | 9%'C | 60°C pIEpUEIS AN[IqINpoIdoy
4 « 4 3 i’ 3 i’ « « ’{ [ i’ i« i’ [ « w COH\wE \k.w‘ \Co_am_\/mﬂu
098 | ¥¥'6T | Z8%T | 1S'8Z | €2°Z6T | 18% | S0°C | 2T | 09T | 85C | 0ST | S8T | 8% | SO'T | 09T | 260 plepueis Ayjiqeieadey
0°€ZE | 6'SEL | €LSY |2'21ZT| 6958 | ¥'TVE | ¥%9T | S'OL | ¥'TL | 9°€L | S0S | LS | ¥'00T | 6CL | 6Ty | S'€L 8001/3w x ‘anfea ueajy
0T 0T 0T 1) 0T 0T 6 11 11 1T A 6 11 T A 1T synsa. paydadoe jo JaquunN
(sar103€10q€E])
1 T 0 0 0 z z 1 0 0 0 I 1 z 0 z SISI[IN0 JO JAqUINY
SJI91[3IN0
6 6 0T (1) 01 8 L 0T 11 1T 1T 8 0T 6 T 6 Juneurwifs 191je paure1a.l
SoLI0jeIOqR] JO JaquInN
020Z | 0Z0Z | 0202 | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 020Z | 0Z0Z | 0Z0Z | 0Z0Z | 020Z | 0202 159} A10)E.I0qE[I9IUT JO TBDX
d€D | -73 | uID | whkd | (€ %2d | (@A | 6S | u8S | 8LS | ;9S | oSS | p¥S | €S | qTS | IS ardures

aurue[e[Auayd 10J elep UOISIIAIJ — ZT'V dIqel

© ISO and IDF 2022 - All rights reserved

28



2022(E)
2022(E)

ISO 4214
IDF 254

"S)[NSa. SWIES 33} 03 P 03 UMOYS 9 Ued £33 JI pasn aq Aew sjonpo.d yuseainby -paureu 3onpoad ay3 jo JqI 10 OS] A JUSWSSIOPUD UE 9INII}SUOD
10U S0P PUE JUSWNIOP SIY]) JO SIISN JO JIUSTUSAUOD Y3 10J USAIS ST UonjeurIojur siy, "Hqwn uaydway eanjy Aq paijddns syonpoad ale $060-VD PUe $190-0W ‘ZHT0-IN € ALON

'S3[NSa. dWIeS Y3 0} Ped| 03 UMOYS 3¢ Ued £313 J1 pash aq Aew s3onpo.ad Jusajeanby ‘pawreu jonpo.ud ay3 jo ] 10 OS] £q JudWIAS.I0pUS UR
9)N31ISUOD JOU SI0P PUE JUSWNIOP SIYJ JO SIISN JO IDUIIUSAUOD Y] .10 USAIS ST uonjeuriojut siy ], "LSIN 4q parjddns syonpoud jo saweu apery ale ££Z€ pue ey ST ‘6981 IWHS Z ILON

onpoud [eury paninsuodal 3 901/Sw se passa.adxa aae S pue 8s /S ‘9S ‘vS ‘€S ‘zS ‘1S sojdwes *, s1se, 3 00T /3w se passaadxa a1e £ pue z) ‘ID ‘vd ‘€A ‘2d ‘TA ‘SS sojdwes T LON

‘([eaaa0 1sejyealq PalJIIo)) £€ZE INYS d ‘pooj1ad Liq o ‘poojirad uerg y (1opmod 1w a[oym) BeHST INYS w ‘(@IBUIESED WNIPOS) 060-VD |
‘(1opmod Aoym) $190-0  ‘(I[1w pawrwirys LHN) Z¥T0-W (‘18 MO[ ‘19pmod [BUOILIINU JNPY | {PISBY-Y[IW ‘B[NULIOJ I9[PPO], y ‘PISeq-A0S ] g ‘PISBQ-Y[IW 4] , ‘PIseq-y[IW ‘Pasj
-01-Apeaa ‘J| , ‘paseq-pioe-oulwe ‘[euswWald 4| p ‘paseq-£os ‘pasAjoapAy A[enaed q| , ‘paseq-y[iw ‘pasAjoapAy A[ennaed | q (] e[nu.io) [eUONILIINU J[Npe/IURIUl) 698T INUS e

SZT | 280 | 080 | 0T | Z9T | 180 | 180 | 950 | S50 | S50 | S50 | €80 | 290 | S£0 | 19 | 190 on[eA 1eyI0H

16 0 ‘A19A000Y

78'66 | S9'€8 | S¥'8L | LE'SHZ|6£L0ST| T8T9 | L9'SE | 660 | 8STT | 699 | €48 | £9%T | 959 | 61% | 862 | ¥'z1 8 001/8uw [ x 87 = ]

¥y Ayiqronpoaday

04'sS | ¥0'8L | ¥1'6Z | 69501 | TZ'sTE | 66°0 | 222 | 959 | 86'c | % | zsz | s's | 8 | sze | 142 | L2 8001/8w T's x 87 =]

4 ] Ayifiqereadoy

i« [ « [ [ ’{ i« « [ ‘ ‘ « "« [ « [ Hu\ﬁu ‘m\\—b \%MMM.-HQWUS@OLQ@:H

1e's | 1e'e | 9z | so's | zw | s | 18'e | so's | wez | 9z'e | 11'e | 6s% | orc | 80z | 09 | Lz'€ 10 LOHELIEA 10 JBII0n

« ‘ [ [ « « ‘ I i« i« « [ « [ « [ O\o \LSU \%M_M_ngmogwh

967 | 60 | 12T | 46T | v1T | w1 | 220 | 281 | 10T | 182 | 060 | SLT | 62z | 19T | zz1 | zr1 10 UOLPLIEA JO 18111509

« « ‘ ‘ ‘ [ [ « ‘ i« i« i« « s ‘ i w OOH\WE Axh \co_“m_>wv

so'se | 1867 | 2087 | €948 | z6'99% | Lozz | vrzt | ze's | v1% | 652 | zve | €25 | czz | osT | ssz | sv pIEpUEIS AIqPpoIdeY

« [ « i« « [ « [ « ‘ « [ [ s [ « w OOH\wE \v&h \CO_HN_>Dﬁ

68T | L8427 | TH0T | szze | 25211 | 011 | 852 | €2 | ZT | 69T | 060 | 66T | 86T | STT | 460 | 25T proptiers £aiqereaday

6749 | €706 | 0658 | 140V 2| 8268 6 | ¥'SE9 | 0VEE | 5821 | L0V | €€ | 00T | 8'€IT | 409 | 8TL | T6L | 2951 8 001/Sw x ‘onfea ueajy

or | or | o1 | o1 01 0t 6 | 1| 1| 6 | o1t | 11| 11 s3[nsa. pa3dadde jo Joquiny

(sar103€10qE])

0 0 0 0 0 I I I I 0 0 0 I I 1 I 110 0 touniy

w&@:uso

or | or | or | or 01 6 8 or | or | 11 | 1 6 or | or | or | or SuneurwI 191J€ PoUIEID.

SOLI0JRI0qR] JO JaqUINN

020Z | 0207 | 020z | 020Z | 020z | 0Z0Z | 020z | 020Z | 020z | 0207 | 0Z0Z | 020z | 020Z | 0Z0Z | 0207 | 0Z0Z | 1591 A10jEt0qEIIUI JO 1EDL
1€ | .20 | ulD | wbQ | (€4 | x2d | (1A | 6S | u8S | sLS | 19S | oSS | oS | -€S | qzS | oIS ordures

aurjoad .10J ejep uoisald — £T'V d[qelL

29

© ISO and IDF 2022 - All rights reserved



"S}[NSa.1 dUIES 93 03 PEd] 03 UMOYS 9q Ued 4313 JI pash aq Aew s3onpo.d jusjeainby ‘paweu 3onpo.ad ay3 jo 4 ] 10 OS] A IUSWS.IOPUS U 9INIISUO0D
10U S90p pUE JUSWNIOP SIY) JO SI9SN JO 9IUSIUIAUO0D 93 J0j UdAIS ST uoryewrIojur sy, ‘Hqun usrdway] eanpy Aq parddns syonpoud a1e $060-VD PUe $190-0W ‘Z¥T0-IN £ ALON

"S3[NSa.J dUIES dY) 0} PBI[ 03 UMOYS 9q UBI A3} JI pasn aq Aew s3onpo.ad yusfeamby “pawreu 3onpoad ay3 jo JqJ 10 OSI Aq JUSUWIaSIOPUD UE
91N311SUOD 10U S0P PUE JUSUINIOP SIYI JO SIISN JO 9IUSIUIAUOD 33 10J UdAIS ST uolew.Iojul Iy, "LSIN Aq parjddns sjonpo.ud jo seweu apel) ale £€7€ pue e6HST ‘698T IWYS Z ALON

1onpodd [eurj painiisuodal 8 0QT/3w se passalddxa ade ¢S pue 8s LS ‘9S ‘bS ‘€S ‘ZS ‘1S sajdures - st se, 8 00T/3w se passaadxa aae £) pue z) ‘1D ‘bd ‘€A ‘2A ‘TA ‘SS sojdwes T ALON

"(1ea102 3sepy{ealIq PAaYI1LI0)) €€ZE NUS d ‘Po0jId A1Q o ‘poojrad uelg y(1opmod (1w d[0Ym) 6HST WUS w (93BUISSED WINIPOS) $060-VD |
‘(1opmod £oym) $190-0W 5 -(iltw pawwisis LHN) Z¥TO-IN_ (3ej MO[ “Iopmod [euonLnNUINPY | {PIseq-y[IW B[NULIOJ I9[PPO], y -PSeq-A0S ‘{] g ‘PISeq-H[IW [ ; ‘PISeq-H[IW ‘Pad)
-031-Apeald | o paseq-pIoe-oulWe ‘[eIUBW[ Y] p ‘paseq-Aos ‘pash[oapAy A[fennaed J| , ‘paseq-y[iw ‘pasA[oapAy A[[erraed Y] q ‘(I e[nW.I0) [EUOHILIINU INPR/IURIUL) 698T INUS e

2022(E)
2022(E)

8T°T | €80 | 64T | S9'T | 99T | 01'C | 1€T | 680 | ¥60 | ¥0'T | ¥6°0 | 680 | €0'T | OI'T | 960 | ZI'T an[eA Jey10H
16 66 00T % ‘A194009Y
0%'2S | €¥'SL |¥0°90T |8L'SHZ |€0THZ T|2ETHT| 86'SE | ZSOT | LS'ET | 86'CT | SL'OT | 9S‘TT | ¥6'6 | T9'€T | 6%°TT | 60°91 8 001/8uw % x §' =]
¥y Ayqiqronpoaday
9%'6T | S¥'EV | 9¥'¥Z | 6028 | SE'8TZ | 09°9E | €07 | LET | 9%V | 9T'S | ¥¥'C | ¥¥'€ | 2U'€ | 6%'S | SO'E | T6%F 8 0o1/8u T's x 87 = 4]
4 ‘quuar] Lypiqereaday
. . . . . . . . . . ) . . . . . % 47 “Kpiqronpoadas
LSS | S¥'€ | €08 | LZ'9 | SZ'8 | 9T'6 | SLO | €€S | T¥'S | ¢T'9 | S9'S | €S | ¥E9 | 6%9 | 69°S | 79 JO UOIIBLIBA JO JUSIDIJO0)
« s [ s s « [ i’ « ’{ [ ’{ ’{ s [ [ g \L\\—b \%“_—_Qm“mmgmh
L0‘C | 66T | S8T | 60C | SVT | 9€C | 2€T | 0Z'T | 8LT | €T | 82T | 95T | 66T | 29T | IST | 96T JO UOIIBLIBA JO JUSIDIJO0)
i’ f i’ « « ’{ i’ ’{ « 4 i’ ’{ i’ 3 ’{ s w OOH\WE -m.w‘ \Co_am_\/mﬂu
TL'8T | ¥6'97 | L8'LE | 8LL8 | 8S'EVY | €8°0S | S8CT | 9LC | S8% | 9V | ¥8'C | €IV | SS'€ | 98V | 0TV | GLS pIEpUEIS AN[IqINpoIdoy
3 s i’ ’{ « s [ ’{ i’ i’ 4 [ « ’{ (s [ w COH\wE \k.w‘ \Co_am_\/mﬂu
S6'9 | ZS'ST | +L'8 | Z€'6Z | 86LL | LO'ST | 1SC | S80 | 6ST | ¥8T | 480 | €2T | ZI'T | 96T | 60T | SLT plepueis Ayjiqeieaday
6'SEE | G‘08L | ¥'TLY |8'00% 1| 2°8LES | 8'¥SS | Y061 | ¥0L | €68 | 8GL | 649 | 68L | 095 | 8%L | TCL | 968 3001/3w x ‘anfea ueajy
(1) 01 0T (1) 01 0T 6 11 11 A A 6 11 T A A synsa. paydadoe jo JoquunN
(sar103€10qE])
1 z 0 0 0 0 T 1 0 0 0 0 1 z 0 T SISI[ING JO JAqUINY
SJ91[3IN0
6 8 0T 0T 0T 0T 8 0T 11 1T A 6 0T 6 T 0T Juneurwi[s 191je paure1a.l
S9LI0jR.IOqR] JO JaqunN
020Z | 0Z0Z | 0202 | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 020Z | 0Z0Z | 0Z0Z | 0Z0Z | 020Z | 0202 159} A10)B.10qE[I9IUT JO TBDX
d€D | o273 | uID | whkd | (€ %2d | (@A | 6S | u8S | 8LS | ;9S | oSS | p¥S | €S | qTS | IS ardures

ISO 4214
IDF 254

JULIIS .I0J BIEP UOISIIAIJ — $T'V 2[qelL

© ISO and IDF 2022 - All rights reserved

30



2022(E)
2022(E)

ISO 4214
IDF 254

"S)[NSa. SWIES 33} 03 P 03 UMOYS 9 Ued £33 JI pasn aq Aew sjonpo.d yuseainby -paureu 3onpoad ay3 jo JqI 10 OS] A JUSWSSIOPUD UE 9INII}SUOD
10U S0P PUE JUSWNIOP SIY]) JO SIISN JO JIUSTUSAUOD Y3 10J USAIS ST UonjeurIojur siy, "Hqwn uaydway eanjy Aq paijddns syonpoad ale $060-VD PUe $190-0W ‘ZHT0-IN € ALON

'S3[NS9.1 dWIES 913 03 PES] 03 UMOYS 3 UBD A3Y3 JI pasn aq Aew syonpo.d jusfeanby ‘paweu jonpoad ay3 jo J(] 10 OS] A JUSWSS.IOpUS UE

9)N31ISUOD JOU SI0P PUE JUSWNIOP SIYJ JO SIISN JO IDUIIUSAUOD Y] .10 USAIS ST uonjeuriojut siy ], "LSIN 4q parjddns syonpoud jo saweu apery ale ££Z€ pue ey ST ‘6981 IWHS Z ILON

onpoud [eury paninsuodal 3 901/Sw se passa.adxa aae S pue 8s /S ‘9S ‘vS ‘€S ‘zS ‘1S sojdwes *, s1se, 3 00T /3w se passaadxa a1e £ pue z) ‘ID ‘vd ‘€A ‘2d ‘TA ‘SS sojdwes T LON

‘([eaaa0 1sejyealq PalJIIo)) £€ZE INYS d ‘pooj1ad Liq o ‘poojirad uerg y (1opmod 1w a[oym) BeHST INYS w ‘(@IBUIESED WNIPOS) 060-VD |
‘(1opmod Aoym) $190-0  ‘(I[1w pawrwirys LHN) Z¥T0-W (‘18 MO[ ‘19pmod [BUOILIINU JNPY | {PISBY-Y[IW ‘B[NULIOJ I9[PPO], y ‘PISeq-A0S ] g ‘PISBQ-Y[IW 4] , ‘PIseq-y[IW ‘Pasj
-01-Apeaa ‘J| , ‘paseq-pioe-oulwe ‘[euswWald 4| p ‘paseq-£os ‘pasAjoapAy A[enaed q| , ‘paseq-y[iw ‘pasAjoapAy A[ennaed | q (] e[nu.io) [eUONILIINU J[Npe/IURIUl) 698T INUS e

580 | 690 | 640 | SOT | 28T | %0T | 920 | 290 | 290 | 890 | 120 | 080 | 080 | €40 | 690 | 680 an[eA 1eyI0y

26 1ot 66 % K1o0009y

8092 | 9905 | L9o'ss | Lv2z |se'989| Lo8 | 9021 | 222 | Te'8 | 0s'9 | o1'8 | LTTT | 1Z°0T | 089 | THOT | 8211 8 001/8uw [ x 87 = ]

¥y Ayiqronpoaday

8TYT | 8528 | 64T | 15%65 |164ST| 6S%E | 2% | S6T | ¥6's | €02 | €47 | s1% | es's | zzz | ezz | 251 8001/3w T's x 8'Z =

4y Ayrfiqereadoy

i« « i« [ I ‘ i« « i« s « « i« [ [ [ Hu\ﬁu ‘m\\—b \%MMM.-HQWUS@OLQ@:H

62% | 967 | 9L€ | ¥I7 | S09 | S€% | v0% | £0% | 68 | zz¥ | 82% | €9% | 69% | zs% | 16 | +z's 10 UOELIEA 10 D00

« "« [ i« i« i« [ « [ i« [ [ [ [ " [ O\o \LSQ \%M_M_ngmogwh

cez | 06T | #5T | 6T | 28T | 74T | 20T | 10T | 71 | ze1 | 160 | 721 | 57 | svT | 980 | 10 10 UOLPLIEA JO 18111509

[ « I i« ‘ I « [ ‘ [ ‘ « [ s [ i« w OOH\WE Axh \co_“m_>wv

1€ | 6081 | €021 | €5k | sT'shz| 1€1€ | 609 | 127 | 81c | zez | 687 | 66'c | o€ | svz | zze | o DrEpES A[IOTpOIdoy

"« « ‘ i« "« « "« [ ‘ I [ [ « s i« « w OOH\wE \v&h \co_Hm_>mﬁ

L0's | 91T | €6 | SzTz | ze'ss | se'zr | wsT | oz0 | T | €20 | 290 | 8¥T | 00z | 640 | z80 | ¥5 proptiess frqeaadon

7117 | 9'T19 | 661€ |26601|88%0+| £61Z | 60ST | 689 | 818 | 1SS | S29 | 198 | 224 | 4S5 | 1'S6 | 6L 8001/Sw x ‘onfea ueay

or | ot | or | or | or | ot 6 w1 | | o 6 w1 | | o s3Nsal paydedde jo oquiny

(sar103€10qE])

0 I 0 0 0 I I I 0 I 0 0 z I I z 110 0 toniy

WLQZHSO

01 6 or | or | or 6 8 or | 11 | ot | 1 6 6 or | o1 6 Suneurwe 193je paurela.

$OLI0JRI0qR] JO JAqUINN

0202 | 020z | 020z | 020z | 020z | 0Z0Z | 020Z | 020z | 0Z0Z | 0207 | 020z | 020z | 0207 | 0Z0Z | 0207 | 020z | 1591 A10jEt0qElIaIUI JO TEDL
€D | o0 | oID | whbd | € | x2d | @ | ©6S | u8S | LS | 19S | oSS | pbS | -€S | q2S | eIS aidwes

aUIU03.11]) .I0J BIEP U0ISIIAIJ — ST'V 9[qeL

31

© ISO and IDF 2022 - All rights reserved



2022(E)
2022(E)

ISO 4214
IDF 254

"S}[NSa.1 UIES 93} 03 PEd] 03 UMOYS 9q Ued 4313 JI pash aq Aew s3onpo.d jusjeainby ‘paweu 3onpo.ad ay3 jo 4 ] 10 OS] A4 IUSWS.IOPUS U 9INIISUOD
10U S90p pUE JUSWNIOP SIY) JO SI9SN JO 9IUSIUIAUO0D 93 J0j UdAIS ST uoryewrIojur sy, ‘Hqun usrdway] eanpy Aq parddns syonpoud a1e $060-VD PUe $190-0W ‘ZFT0-IN £ ALON

"S)[NSa.J dUIES 9Y) 0} PBI[ 03 UMOYS 9q UBI K313 JI pasn aq Aew s3onpo.ad yusfeamby “pawreu 3onpoad ay3 jo JqJ 10 OS] Aq JUSUWISSIOPUD UE
91N311SUOD 10U S0P PUE JUSUINIOP SIYI JO SIISN JO 9IUSIUIAUOD 3} 10J UdAIS ST UoIyew.Iojul Iy [, "LSIN Aq parjddns sjonpo.ud jo saweu apel) ale £€7€ pue e6HST ‘698T IWYS Z ALON

1onpodd [eurj paniisuodal 3 0T /3w se passaladxa ade ¢S pue 8s /S ‘9S ‘¥S ‘€S ‘ZS ‘1S sojdures - st se, 3 00T/3w se passaadxs aqe £) pue z) ‘1D ‘bd ‘€A ‘2A ‘TA ‘SS sojdwes T ALON

"(1eau102 3sepy{ealIq PaYI1LI0)) £€ZE NUS d ‘Po0jIad A1Q o ‘poojrad uelg y (1opmod (1w d[0ym) 6HST WUS w (93BUISSED WINIPOS) $060-VD |
‘(1opmod Loym) $190-0W 5 -(iltw pawwisis LHN) ZHTO-IN_ (3ej MO[ “opmod [euonLNNUINPY | (PISE]-Y[IW B[NULIOJ I9[PPO], y -PISe]-A0S ‘{] g 'PISEq-H[IW ] ; ‘PISeq-H[IW ‘Pad)
-031-Apeald | , paseq-pIoe-ouIWe ‘[eIUBWI[ Y] p ‘Paseq-Aos ‘pasA[oapAy A[fennted J| , ‘paseq-y[iw ‘pasA[oapAy A[[erraed Y] q ‘(I e[nW.I0) [EUOHILIINU INPR/IURIUL) 698T INUS e

¥L'0 | OT'T | 6SC | 6¥'T | L2Z'CT | 61'C | 89'0 | TL'0 | 240 | L60 | 860 | #8°0 | ¥8°0 | 9.0 | S80 | 980 an[eA 1ey10H
S8 0TT L0T % ‘A192009Y
1S0Z | 28°S9 | LE'96 | VL'86T |VLLLOT| ¥9°G8 | 860T | 108 | +L'8 | L6'8 | €98 | Z0'8 |8EZT | £89 | 16'S | LEOT 8 001/8u % x §'2 =]
¥y Ayqiqronpoaday
ST | 2’62 | 69°CE | T0°C6 | TH9¥S | LOT9 | 00% | Z€'S | 9€% | €S9 | L¥'Z | 88S | 228 | 8IS | 6I'T | 9LT 80o1/8ut T's x 87 = 4]
4 ‘quuar] Lyipiqereaday
. . . . . . ) . . . . . . . ) . % 47 “Kpiqronpoadas
I8°€ | 16% | 2921 | LL'S | 204 | LSOT | 2S'€ | LZ% | LZ% | ¥0°9 | ST'O | LI'S | 6L% | #L'V | SS'S | 60°S JO UOIIBLIBA JO JUSIDIJO0)
s ’{ s i’ s [ { ’{ ’{ { i’ [ [ 3 [ i’ g \L\\—b \%“_—_Qm“mmgmh
0LC | 61'C | 82Z% | L9C | 9S‘€ | ¥S.L | €80 | ¥8C | €1'C | O¥¥% | 94T | 6L'€c | 81'C | 8S‘€ | ZI'T | 980 JO UOIIBLIBA JO JUSIDIJO0)
[ i’ ’{ ’{ 3 4 i’ [ « ’‘ s [ { i’ [ « w OOH\WE -m.w‘ \Co_am_\/mﬂu
ZE€'L | IS'€T | ZH'VE | 86'0L | T6HBE | 6S°0E | £L09 | 98°C | ZI'€ | 0Z°C | 80°€ | 98C | ¢¥% | Sz | 11T | OLS pIEpUEIS AN[IqINpoIdoy
« 4 i’ 4 3 I3 ’{ i’ « i’ ’{ i’ [ (s « « w COH\wE \k.w‘ \Co_am_\/mﬂu
6T'S | TS'OT | L9°TT | 98°C€ | ST'S6T | 18T | €¥'T | 06T | 9ST | €€C | 880 | 0T'C | ¥6'C | S8T | €0 | €90 plepueis Ayjiqeieadey
2'76T | 8'8LY | 8°7LT |9'622 1| 018V G | ¥'68Z | 2ZLT | 699 | T'€L | 0°€S | T'0S | ¥'SS | €76 | LIS | 08¢ | 8°CL 8001/3w x ‘anfea ueajy
6 6 6 6 6 6 8 0T 0T 01 0T 8 (1) 0T 01 0T synsa. paydadoe jo JaquunN
(sar103€10q€E])
z T 0 0 0 0 T 1 0 0 T I 1 1 T z SISI[IN0 JO JAqUINY
SJI91[3IN0
L 8 6 6 6 6 L 6 0T 0T 6 L 6 6 6 8 Juneurwifs 191je paure1a.l
SoLI0jeIOqR] JO JaquInN
020Z | 0Z0Z | 0202 | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 0Z0Z | 020Z | 0Z0Z | 0Z0Z | 0Z0Z | 020Z | 0202 159} A10)E.I0qE[I9IUT JO TBDX
d€D | -73 | uID | whkd | (€ %2d | (@A | 6S | u8S | 8LS | ;9S | oSS | p¥S | €S | qTS | IS ardures

auIS0.14) 10J BJEP UOISIIAIJ — 9T'V d[qeL

© ISO and IDF 2022 - All rights reserved

32



2022(E)
2022(E)

ISO 4214
IDF 254

"S)[NSa. 9WIES 33} 03 P 03 UMOYS 9 Ued A3 JI pasn aq Aew s3onpo.d yuseainby -paureu 3onpoad ay3 jo JqI 10 OS] A JUSWSS.IOPUD UE 9INII}SUOD
10U S0P PUE JUSWNIOP SIY]) JO SIISN JO 9IUSTUSAUOD Y3 10J USAIS ST uonjeurIojur siy, "Hqwn uaydway eanjy Aq paijddns syonpoad ale $060-VD PUe $190-0N ‘ZHT0-IN € ALON

'S3[NS9.1 dWIES 913 03 PES] 03 UMOYS 3 UBD A3Y3 JI pasn aq Aew syonpo.d jusjeanby ‘paweu jonpoad ay3 jo 4[] 10 OS] A JUSWSS.IOpUS UE

9)N31ISUOD JOU S0P PUE JUSWNIOP SIY3 JO SIISN JO IDUIIUSAUOD Y] .10 UIAIS ST uonjeuriojut siy J, "LSIN 4q parjddns syonpo.ud jo saweu apery ale ££Z€ pue ey ST ‘6981 IWHS Z TLON

3onpoud [eurj paninsuodal 3 001/Sw se passaldxa ale S pue 8s 4S ‘9S ‘vS ‘€S ‘zS ‘1S sojdwes *, s1se, 3 001 /3w se passaadxa a1e £) pue z) ‘ID ‘vd ‘€A ‘2d ‘TA ‘SS sojdwes T LON

‘([eatad 1seyyealq palJIIo)) £€7€ INYS d ‘poojiad L1q o ‘poojirad uerg y ‘(1opmod 1w a[oym) BeHST INYS w ‘(@IBUIESED WNIPOS) 060-VD |
‘(1opmod Aoym) $T90-0  ‘(I[Iw pawrwirys LHN) Z¥T0- (‘18 MO[ ‘19pmod [BUOIILIINU JNPY | ‘PISBY-Y[IW ‘B[NULIOJ I9[PPO], y ‘PISeq-A0S ] g ‘PISe-Y[IW 4] , ‘PIsSeq-y[IW ‘Pasj
-01-Apeaa ‘J| , ‘paseq-pioe-oulwe ‘[euswWald 4| p ‘paseq-£os ‘pasAjoapAy A([enaed q| , ‘paseq-y[iu ‘pasAjoapAy A[ennaed | q (] e[nu.io) [eUONILIINU J[Npe/IURIUl) 698T NUS e

YIT | 007 | 660 | 25T | S8T | ZIT | 20T | 090 | S90 | 690 | #50 | 480 | SZ0 | 680 | 690 | 180 on[eA 1eYI0H
16 911 001 9 K1o1009g
IT'6Y | 0768 | 684S | 6v44Z | 21096 | 2048 | 6705 | 2% | 9T°0T | S0'8 | 299 | €s21 | zo'sT | 16% | 988 | ¥¥'zT 8 001/8uw [ x 87 = ]
¥y Ayiqronpoaday
£60Z | 02%9 | €0'€z | L£4S | w1 | 98'0v | Te's | 952 | 4% | ors | w2z | ov's | 9g's | v9% | 14T | 981 8001/3w T's x 8'Z =
4y Ayrfiqereadoy
[ s 13 [ « « i« [ « 13 « ‘ « I i« [ Hu\ﬁu ‘NN\\—U \%MMM.-HQWUS@OLQ@:H
8e's | sT% | v | 89S | €95 | ¥0's | €U's | TH'e | 99'¢ | s1% | LU'€ | so's | 0% | ze's | 80% | €9% 10 LOnEIEA D MoI900
« « [ [ [ [ [ [ [ ‘ [ [ ‘ [ i« [ O\o \!NSQ \%M_M_ngmogwh
0sz | 867 | 9T | zeT | 980 | 95z | 660 | 260 | 04T | L6 | £0T | zv'T | 980 | s¥z | s90 | 69% 10 UOLPLIEA JO 18111509
‘ i« « [ [ ‘ « [ ‘ [ ‘ « [ { [ ‘ w OOH\WE nxh \co_am_>wv
vSUT | €6TE | £9°0Z | 6£'88 |062hE | 80°TE | 6801 | 0v's | €9 | 887 | 8z | o¥% | 19 | 9s'c | or'c | ¥¥ DrEpES A[IOTpOIdoy
[ [ I ‘ "« i« [ [ « "« « « [ s [ ‘ w OOH\wE \v&h \CO_HN_>Dﬁ
6v'L | c6'7z | €2'8 | 6407 | S92S | 69T | TT'Z | z6'0 | 89T | 90z | 080 | ¥2T | 0z'T | 991 | 050 | 990 proptiess frqeaadon
L'SZE | 1'69L | 0'89% |S'SSST|8'8809| 1419 | 4212 | 666 | 266 | £69 | T'SL | 248 | Z6ET | 699 | L1 | 656 8001/Sw x ‘onfea ueay
or | ot | or | or | or | ot 6 w1 | | o 6 w1 | | o s3Nsal paydedde jo oquiny
(sar103€10qE])
0 0 0 0 0 0 I I 0 0 0 0 I I z I 110 0 toniy
WLOZHSO
or | or | or | or | or | ot 8 or | 11 | 1| 1 6 or | o1 6 ot SuneuIwIe 191J€ pourEID.
$OLI0JRI0qR] JO JAqUINN
0202 | 020z | 020z | 020z | 020z | 0Z0Z | 020Z | 020z | 0Z0Z | 0207 | 020z | 020z | 0207 | 0Z0Z | 0207 | 020z | 1591 A10jEt0qElIaIUI JO TEDL
€D | o0 | oID | whbd | € | x2d | @ | ©6S | u8S | LS | 19S | oSS | pbS | -€S | q2S | eIS aidwes

JUI[eA I0J BJep UO0ISIIAIJ — LTV d[qelL

33

© ISO and IDF 2022 - All rights reserved



ISO 4214:2022(E)
IDF 254:2022(E)

8907 - oud _J ><
6£0Z - N9 r
910Z - 2l | o
[\
6581 - BAN
L7'8T - [BA
S6'LT - PN — L=
€5°LT - AL m
2TLT - AT
66'9T - 256D —]
8L°9T - qedd Allq ———————
=
17, IT6T-0d —m——
[F]
p—
(=B =
m ZLET - BV J
)e 1) L
V MAV Y9CT -, —m—m—m—m—m—m—m—m—m—] |
/M .=
SR = o
nn.v & 1] EET- 1) ——— [
(= 1
= 1))
o
< = (=]
S = <
"
— 2] |
m €76 - dsy ——"
(=)
=
- oo
&) YL A1D
ze'L - 81y I
Om.@.hwm A I
o
06F% - NB], ———— [
. - <
8L'€ - SIH
@M;Mnm—l—z M |
16C - DNV F
R AR RS ma e
o s & 8 & 8 8 3 8
(=) o o o o o o o

Key

X minutes

Y UV (absorbance units)

Figure B.1 — Chromatogram of amino acid standards
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Figure B.2 — Chromatogram of infant formula
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