INTERNATIONAL ISO
STANDARD 4134

Third edition
2021-07

Meat and meat products —
Determination of L-(+)-glutamic acid
content — Reference method

Viande et produits a base de viande — Détermination de la teneur en
acide L-(+)-glutamique — Méthode de référence

Reference number
1SO 4134:2021(E)

©1S0 2021




ISO 4134:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2021

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

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2021 - All rights reserved



ISO 4134:2021(E)

Contents Page
FFOT@WOT ........oooccceeeesee stk iv
1 SCOPI ... 1
2 Normative references
3 Terms and definitions
4 Principle
5 Sampling
6 Preparation Of teST SAIMPIE. ...ttt 2
7 Test method of SPECIrOPNOTOIMELET ..............o e 2
7.1 REAGEIITS ..k 2
7.2 Apparatus............. 4
7.3 Procedure..... )
7.3.1  General.... )
7.3.2  TeSt POrtion ... w5
7.3.3  Preparation of extract )
7.3/4  DEEITIIINATION oo 5
7.4 CalCUIAtioN ANA TESULES ... 6
7.4.1  Absorbance difference of L-(+)-glutamic acid standard solution..... )
7.4.2  Absorbance difference of L-(+)-glutamic acid test solution................... i
7.4.3  Formula of linear regression of L-(+)-glutamic acid standard curve ... w
7.4.4  L-(+)-glutamic acid concentration of the test solution..........cccou. w7
7.4.5  L-(+)-glutamic acid content of test sample ... .8
7.5 Precision.....in, 1142144001148 8RR AR R RRE AR RRR R RRRRE R 8
7.5.1 Interlaboratory test... BT et e e85 13828 2 182 18 R R R R R 8
7.5.2  Repeatability .8
7.5.3  REPTOAUCTDIIIEY oot 8
7.6 Detection limit. ... AU, 8
8 Test method of light absorption microplate reader .. -9
8.1 REAGENTS......ooooiiiiicc s ... .9
8.2 Apparatus .9
8.3 Procedure 9
B30T GEIETAL e e 9
8.3.2  Extraction of L-(+)-glutamic acid in the test portion ................... .9
8.3.3  DOTOITMINATION ...ooooie ek 9
8.4  Calculation and TESUILS ... e 10
8.4.1 Absorbance difference for L-(+)-glutamic acid standard solution ..., 10
8.4.2  Absorbance difference for L-(+)-glutamic acid test SOlUtion. ..., 10
8.4.3  Formula of linear regression for L-(+)-glutamic acid standard curve.................... 11
8.4.4  L-(+)-glutamic acid concentration of the test SOIUtION ..., 11
8.4.5  L-(+)-glutamic acid content of test sample
8.5 PrOCISTON ... e
8.5.1 Interlaboratory test
8.5.2  Repeatability...............
8.5.3  Reproducibility.
8.6 Detection limit.................
9 T@ST TEPOTE ... e
Annex A (informative) SAfety PracCtiCes ... 14
BIDIIOGIAPIY ... 15

© 1S0 2021 - All rights reserved iii



ISO 4134:2021(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.

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 6,
Meat, poultry, fish, eggs and their products.

This third edition cancels and replaces the second edition (ISO 4134:1999), which has been technically
revised. The main changes compared with the previous edition are as follows:

— anew test method, the light absorption microplate reader method, has been added;

— the order of the clauses has been rearranged;

— the Scope (Clause 1) has been revised to specify free L-(+)-glutamic acid in meat and meat products;
— the Normative references (Clause 2) have been updated;

— the Terms and definitions (Clause 3) have been modified by adding the term “free L-(+)-glutamic
acid”;

— in Clause 4, the description of “extraction of L-(+)-glutamic acid of test portion” has been modified
and the detection wavelength has been changed from “492 nm” to “490 nm”;

— in 7.1, the identification of enzyme activity units for diaphorase and glutamate dehydrogenase has
been supplemented; the concentration of KOH, NAD has been modified; the NAD and diaphorase
have been mixed into a solution; and the buffer, NAD and enzymes have been labelled with R1, R2,
and R3;

— the apparatus list (7Z.2) has been updated;

— in 7.3, the procedure of the test method of spectrophotometer has been modified by halving the
sample mass and solution volume;

— in 7.3.4, the method of judging the absorbance of the reaction end point has been modified and, as a
result, the previous Annex B “Example of plotting and extrapolation of absorbance values” has been
deleted;
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— in 8.4, the formula and symbol description of spectrophotometer has been modified;

— the previous Annex C “Derivation of equation for calculation of L-(+)-glutamic acid content” has
been deleted;

— the Bibliography has been updated.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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INTERNATIONAL STANDARD ISO 4134:2021(E)

Meat and meat products — Determination of L-(+)-
glutamic acid content — Reference method

1 Scope

This document specifies the spectrophotometer method and the light absorption microplate reader
method for the determination of the free L-(+)-glutamic acid content of meat and meat products.

This document is applicable to meat and meat products, including livestock and poultry products.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 648, Laboratory glassware — Single-volume pipettes

ISO 1042, Laboratory glassware — One-mark volumetric flasks

ISO 1442, Meat and meat products — Determination of moisture content (Reference method)
[SO 3696, Water for analytical laboratory use — Specification and test methods

IS0 8655-2, Piston-operated volumetric apparatus — Part 2: piston pipettes

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

3.1
free L-(+)-glutamic acid
L-(+)-glutamic acid and glutamate existing in meat and meat products in the form of free state

4 Principle

The free L-(+)-glutamic acid present in a test portion is extracted with perchloric acid solution. The
extract is centrifuged, decanted and filtered, and diluted to appropriate concentration with water, and
the pH is adjusted to 10. Nicotinamide adenine dinucleotide (NAD) is reduced by the L-(+)-glutamic
acid in the presence of glutamate dehydrogenase, see Formula (1). The resultant reduced nicotinamide
adenine dinucleotide (NADH) reacts with iodonitrotetrazolium chloride in the presence of diaphorase,
see Formula (2). The resulting formazane is measured at a wavelength of 490 nm and the free L-(+)-
glutamic acid content of the test sample is calculated.

L-(+)-glutamic acid/glutamate + NAD™ + H,0 glutamate dehydrogenase

(1)
o-ketoglutamate+ NADH +NH3 +H*
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