
Irish Standard   
I.S. EN 15948:2015   

Cereals - Determination of moisture and
protein - Method using Near-Infrared-
Spectroscopy in whole kernels   

©  CEN     2015         No copying without NSAI permission except as permitted by copyright law.

This is a free page sample. Access the full version online.



I.S. EN 15948:2015   I.S. EN 15948:2015   

Incorporating amendments/corrigenda/National Annexes issued since publication: 

The National Standards Authority of Ireland (NSAI) produces the following categories of formal documents:

I.S. xxx: Irish Standard — national specification based on the consensus of an expert panel and subject to public consultation.

S.R. xxx: Standard Recommendation — recommendation based on the consensus of an expert panel and subject to public consultation.

SWiFT xxx: A rapidly developed recommendatory document based on the consensus of the participants of an NSAI workshop.

This document replaces/revises/consolidates the NSAI adoption of the document(s) indicated on the
CEN/CENELEC cover/Foreword and the following National document(s):

NOTE: The date of any NSAI previous adoption may not match the date of its original CEN/CENELEC
document.

This document is based on:

EN 15948:2015   

Published:

2015-04-08   

This document was published
under the authority of the NSAI
and comes into effect on:

2015-04-25   

ICS number:

67.060
   

NOTE: If blank see CEN/CENELEC cover page

NSAI
1 Swift Square, 
Northwood, Santry 
Dublin 9

T +353 1 807 3800 
F +353 1 807 3838 
E standards@nsai.ie 
W NSAI.ie

Sales:
T +353 1 857 6730 
F +353 1 857 6729 
W standards.ie

Údarás um Chaighdeáin Náisiúnta na hÉireann

This is a free page sample. Access the full version online.



 

 

 
EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

 EN 15948 
  

 
 March 2015 

ICS 67.060 Supersedes EN 15948:2012

English Version 

 Cereals - Determination of moisture and protein - Method using 
Near-Infrared-Spectroscopy in whole kernels 

 

Céréales - Détermination de la teneur en eau et en 
protéines - Méthode utilisant la spectroscopie dans le 

proche infrarouge sur des grains entiers 

 Getreide - Bestimmung der Feuchte und des Proteins - 
Verfahren der Nahinfrarot-Spektroskopie bei ganzen 

Körnern 

This European Standard was approved by CEN on 5 January 2015.  
 
CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European 
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national 
standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN member. 
 
This European Standard exists in three official versions (English, French, German). A version in any other language made by translation 
under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management Centre has the same 
status as the official versions. 
 
CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, 
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, 
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and United 
Kingdom. 
 
 
 

 

EUROPEAN COMMITTEE FOR STANDARDIZATION  
C O M I T É E U R OP É E N D E N O R M A LI S A T I O N 
EUR O P Ä IS C HES  KOM I TE E F ÜR  NOR M UNG 

 

 

CEN-CENELEC Management Centre:  Avenue Marnix 17,  B-1000 Brussels 

© 2015 CEN All rights of exploitation in any form and by any means reserved 
worldwide for CEN national Members. 

Ref. No. EN 15948:2015 E

I.S. EN 15948:2015
This is a free page sample. Access the full version online.



EN 15948:2015 (E) 

2 

Contents Page 

Foreword ..............................................................................................................................................................4 

1 Scope ......................................................................................................................................................5 

2 Normative references ............................................................................................................................5 

3 Terms and definitions ...........................................................................................................................5 

4 Principle ..................................................................................................................................................5 

5 Method of analysis.................................................................................................................................5 
5.1 General ....................................................................................................................................................5 
5.2 Near Infrared Instrument .......................................................................................................................6 
5.3 Prediction models ..................................................................................................................................6 
5.4 Initial validation of the model ...............................................................................................................6 
5.4.1 General ....................................................................................................................................................6 
5.4.2 Initial validation sample set ..................................................................................................................6 
5.4.3 Initial validation performances .............................................................................................................7 
5.5 Update of calibration model and validation of new model ................................................................7 

6 Sampling .................................................................................................................................................7 

7 Procedure ...............................................................................................................................................7 
7.1 Preparation of the test sample .............................................................................................................7 
7.2 Measurement ..........................................................................................................................................7 
7.3 Local validation of the method .............................................................................................................7 
7.4 Periodical adjustment of the instrument .............................................................................................8 
7.5 Checking instrument stability ..............................................................................................................8 
7.6 Follow up of method performance .......................................................................................................8 

8 Calculation and expression of results .................................................................................................8 

9 Accuracy and precision of the method ...............................................................................................9 
9.1 Accuracy .................................................................................................................................................9 
9.2 Precision .................................................................................................................................................9 
9.2.1 General ....................................................................................................................................................9 
9.2.2 Repeatability ...........................................................................................................................................9 
9.2.3 Reproducibility .......................................................................................................................................9 
9.2.4 Critical difference................................................................................................................................ 10 

10 Test Report .......................................................................................................................................... 11 

Annex A (informative)  Results of examples of interlaboratory test ............................................................ 12 
A.1 FOSS interlaboratory test .................................................................................................................. 12 
A.2 PERTEN interlaboratory test ............................................................................................................. 17 
A.3 CHOPIN Technologies interlaboratory test ...................................................................................... 21 

Annex B (informative)  Validation of ANN prediction model WB003034 ..................................................... 29 
B.1 ANN prediction model WB003034 with associated database ........................................................ 29 
B.2 Results of validation according to EN ISO 12099 ............................................................................ 29 
B.3 Stability and robustness .................................................................................................................... 31 

Annex C (informative)  Validation of Inframatic 9500 prediction models .................................................... 33 
C.1 Perten Inframatic 9500 prediction models ....................................................................................... 33 
C.2 Results of validations according to EN ISO 12099 .......................................................................... 33 

I.S. EN 15948:2015
This is a free page sample. Access the full version online.



EN 15948:2015 (E) 

3 

Annex D (informative)  Validation of Infraneo prediction models ................................................................. 39 
D.1 CHOPIN Technologies Infraneo prediction models ......................................................................... 39 
D.2 Results of validation according to EN ISO 12099 ............................................................................ 39 

Bibliography ...................................................................................................................................................... 45 

 

I.S. EN 15948:2015
This is a free page sample. Access the full version online.



EN 15948:2015 (E) 

4 

Foreword 

This document (EN 15948:2015) has been prepared by Technical Committee CEN/TC 338 “Cereal and cereal 
products”, the secretariat of which is held by AFNOR. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by October 2015, and conflicting national standards shall be withdrawn at 
the latest by October 2015. 

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

This document supersedes EN 15948:2012. 

The following modifications were made in this new edition: 

— Annexes have been enhanced with information on 2 other NIR instruments based on the results of the 
interlaboratory tests and the models of prediction. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, 
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, 
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom. 
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1 Scope 

This European Standard defines a routine method for the determination of moisture and protein in whole 
kernels of barley and wheat using a near-infrared spectrophotometer in the constituent ranges: 

a) for wheat: 

1) moisture content minimum range from 8 % to 22 %; 

2) protein content minimum range from 7 % to 20 %. 

b) for barley: 

1) moisture content minimum range from 8 % to 22 %; 

2) protein content minimum range from 7 % to 16 %. 

This European Standard describes the modalities to be implemented by the supplier (5.3 and 5.4) and the 
user of the method. 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated references, 
the latest edition of the referenced document (including any amendments) applies. 

EN ISO 12099:2010, Animal feeding stuffs, cereals and milled cereal products — Guidelines for the 
application of near infrared spectrometry (ISO 12099:2010) 

ISO 5725-2, Accuracy (trueness and precision) of measurement methods and results — Part 2: Basic method 
for the determination of repeatability and reproducibility of a standard measurement method 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in EN ISO 12099:2010 apply. 

4 Principle 

The method is based on Near-Infrared (NIR) spectroscopy, an indirect, correlative technique to predict the 
concentration of various constituents in organic samples. Linear or non-linear regression modelling is used to 
relate NIR spectra to moisture or protein concentrations determined by officially approved standard methods 
(e.g. artificial neural network - ANN, Partial Least Square Regression - PLS). 

5 Method of analysis 

5.1 General 

According to this document, the method of analysis is defined as the association between a NIR instrument 
and a model of prediction. 
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