
BS ISO 
11053:2009

ICS 67.190; 67.200.10

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

BRITISH STANDARD

Vegetable fats and 
oils — Determination 
of cocoa butter 
equivalents in milk 
chocolate

Full document details: BS ISO 11053:2009

http://www.avadocuments.com/doc/bs-iso-11053-2009
http://www.avadocuments.com/doc/bs-iso-11053-2009


This British Standard was 
published under the         
authority of the Standards 
Policy and Strategy    
Committee on 31 December
2009
© BSI 2009

ISBN 978 0 580 63235 8

Amendments/corrigenda issued since publication

Date Comments

BS ISO 11053:2009

National foreword

This British Standard is the UK implementation of ISO 11053:2009. 
The UK participation in its preparation was entrusted to Technical
Committee AW/307, Oil seeds, animal and vegetable fats and oils and
their by products.
A list of organizations represented on this committee can be obtained on
request to its secretary.
This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application. 
Compliance with a British Standard cannot confer immunity
from legal obligations.

Full document details: BS ISO 11053:2009

http://www.avadocuments.com/doc/bs-iso-11053-2009
http://www.avadocuments.com/doc/bs-iso-11053-2009


BS ISO 11053:2009

 

 

 

 

 

Reference number
ISO 11053:2009(E)

© ISO 2009
 

 

 
 

INTERNATIONAL 
STANDARD 

ISO
11053

First edition
2009-09-01

Vegetable fats and oils — Determination 
of cocoa butter equivalents in milk 
chocolate 

Corps gras d'origine végétale — Détermination des équivalents au 
beurre de cacao dans le chocolat au lait 

 

Full document details: BS ISO 11053:2009

http://dx.doi.org/10.3403/30182694U
http://dx.doi.org/10.3403/30182694U
http://www.avadocuments.com/doc/bs-iso-11053-2009
http://www.avadocuments.com/doc/bs-iso-11053-2009


BS ISO 11053:2009
ISO 11053:2009(E) 

PDF disclaimer 
This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but 
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In 
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat 
accepts no liability in this area. 

Adobe is a trademark of Adobe Systems Incorporated. 

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation 
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In 
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below. 

 

 COPYRIGHT PROTECTED DOCUMENT 
 
©   ISO 2009 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, 
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or 
ISO's member body in the country of the requester. 

ISO copyright office 
Case postale 56 • CH-1211 Geneva 20 
Tel.  + 41 22 749 01 11 
Fax  + 41 22 749 09 47 
E-mail  copyright@iso.org 
Web  www.iso.org 

Published in Switzerland 
 

ii © ISO 2009 – All rights reserved
 

 

Full document details: BS ISO 11053:2009

http://www.avadocuments.com/doc/bs-iso-11053-2009
http://www.avadocuments.com/doc/bs-iso-11053-2009


BS ISO 11053:2009
ISO 11053:2009(E) 

© ISO 2009 – All rights reserved iii

Contents Page 

Foreword............................................................................................................................................................ iv 
1 Scope ..................................................................................................................................................... 1 
2 Terms and definitions........................................................................................................................... 1 
3 Principle................................................................................................................................................. 1 
4 Reagents, solutions and standards .................................................................................................... 2 
5 Apparatus and equipment ................................................................................................................... 3 
6 Sampling................................................................................................................................................ 4 
7 Sample preparation .............................................................................................................................. 4 
7.1 Preparation of IRMM-801 for calibration purposes and system suitability tests........................... 4 
7.2 Preparation of pure milk fat for system suitability tests .................................................................. 4 
7.3 Preparation of chocolate sample ........................................................................................................ 5 
8 Procedure .............................................................................................................................................. 6 
8.1 Construction of calibration curve for determination of PSB content ............................................. 6 
8.2 Separation of individual TAGs of IRMM-801 by HR-GLC.................................................................. 7 
8.3 Separation of individual TAGs of pure MF by HR-GLC..................................................................... 7 
8.4 Separation of individual TAGs of chocolate fat by HR-GLC ............................................................ 7 
8.5 Identification.......................................................................................................................................... 8 
9 Calculation............................................................................................................................................. 8 
9.1 PSB and MF quantification in chocolate fat and chocolate ............................................................. 8 
9.2 CBE detection in chocolate fat............................................................................................................ 9 
9.3 CBE quantification in chocolate fat and chocolate......................................................................... 11 
10 Procedural requirements ................................................................................................................... 13 
10.1 General considerations...................................................................................................................... 13 
10.2 System suitability ............................................................................................................................... 13 
11 Precision.............................................................................................................................................. 13 
11.1 Interlaboratory test ............................................................................................................................. 13 
11.2 Repeatability........................................................................................................................................ 13 
11.3 Reproducibility.................................................................................................................................... 14 
12 Test report ........................................................................................................................................... 14 
Annex A (informative)  Results of interlaboratory test.................................................................................. 15 
Annex B (informative)  Example chromatograms .......................................................................................... 19 
Bibliography ..................................................................................................................................................... 22 
 

Full document details: BS ISO 11053:2009

http://www.avadocuments.com/doc/bs-iso-11053-2009
http://www.avadocuments.com/doc/bs-iso-11053-2009


BS ISO 11053:2009
ISO 11053:2009(E) 

iv © ISO 2009 – All rights reserved
 

Foreword 

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

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

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

ISO 11053 was prepared by Technical Committee ISO/TC 34, Food products, Subcommittee SC 11, Animal 
and vegetable fats and oils. 
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Vegetable fats and oils — Determination of cocoa butter 
equivalents in milk chocolate 

1 Scope 

This International Standard specifies a procedure for the detection and quantification of cocoa butter 
equivalents (CBEs) and milk fat (MF) in milk chocolate by triacylglycerol (TAG) profiling using high-resolution 
capillary gas-liquid chromatography (HR-GLC), and subsequent data evaluation by simple and partial least-
squares regression analysis. CBE admixtures can be detected at a minimum level of 0,5 g CBE/100 g milk 
chocolate and quantified at a level of 5 % mass fraction CBE addition to milk chocolate with a predicted error 
of 0,7 g CBE/100 g milk chocolate. 

2 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

2.1 
milk fat content of milk chocolate 
mass fraction of milk fat in milk chocolate determined by the procedure specified in this International Standard 

NOTE The mass fraction is expressed in grams per 100 g of milk chocolate. 

2.2 
cocoa butter equivalents 
non-cocoa vegetable oils and fats detected in milk chocolate in accordance with the procedure prescribed in 
this International Standard 

NOTE The result is expressed qualitatively, i.e. CBEs present/CBEs not present (YES/NO). 

2.3 
cocoa butter equivalent content of milk chocolate 
mass fraction of substances determined by the procedure specified in this International Standard 

NOTE The mass fraction is expressed in grams per 100 g of milk chocolate. 

3 Principle 

Test samples, i.e. chocolate fats obtained from milk chocolate using a rapid fat extraction procedure, are 
separated by HR-GLC into TAG fractions according to their relative molecular mass and degree of 
unsaturation. Individual TAG fractions, i.e. 1-palmitoyl-2-stearoyl-3-butyroyl-glycerol (PSB), 1,3-dipalmitoyl-
2-oleoyl-glycerol (POP), 1-palmitoyl-2-oleoyl-3-stearoyl-glycerol (POS), 1-palmitoyl-2,3-dioleoyl-glycerol 
(POO), 1,3-distearoyl-2-oleoyl-glycerol (SOS), and 1-stearoyl-2,3-dioleoyl-glycerol (SOO) are used: 

a) to calculate the MF content in the chocolate fat (grams of MF per 100 g chocolate fat); 

b) to determine the presence/absence of CBEs in chocolate fat using a simple linear regression model 
based on the three TAGs, POP, POS, and SOS, corrected for the TAG contribution originating from MF, 
and if this procedure indicates that the sample is not pure cocoa butter (CB); 
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c) to quantify the amount of the CBE admixture in chocolate fat (grams of CBE per 100 g chocolate fat) 
using a partial least-squares (PLS) regression model with six input variables, i.e. the five TAGs, POP, 
POS, POO, SOS, and SOO, normalized to 100 % and the determined MF content of the chocolate fat. 

To ensure the correct labelling of milk chocolate, the results obtained relating to chocolate fat are converted 
into grams of MF per 100 g chocolate and grams of CBE per 100 g chocolate, necessitating the accurate 
determination of the total fat content of the chocolate using a Soxhlet extraction procedure (based on AOAC 
Official Method 963.15[5]). When the detection procedure proves the absence of CBEs in the chocolate fat, the 
quantification and total fat content are not necessary. 

4 Reagents, solutions and standards 

NOTE Use only reagents of recognized analytical grade, unless otherwise specified. 

WARNING — Attention is drawn to the regulations which specify the handling of dangerous matter. 
Technical, organizational and personal safety measures should be followed. 

4.1 Cocoa butter Certified Reference Material (IRMM-801)1) (see Reference [6]), for calibration purposes 
and system suitability tests. 

4.2 Pure milk fat, for system suitability tests. 

4.3 1-Palmitoyl-2-stearoyl-3-butyroyl-glycerol (PSB)2). 

4.3.1 General 

For calibration purposes, dissolve ~40 mg of PSB in a 50 ml volumetric flask (5.9) with isooctane resulting in a 
stock solution of ~ρ = 0,8 mg/ml. Mix thoroughly until complete dissolution. 

From this PSB stock solution prepare a series of five calibration solutions in matrix (IRMM-801) by weighing 
on an analytical balance (5.1) IRMM-801 (4.1) into 25 ml volumetric flasks (5.9) and adding the respective 
volumes of the PSB stock solution as given in Table 1. Make up to the mark with isooctane. 

Table 1 — Masses of IRMM-801 and volumes of PSB stock solution 
for preparation of series of PSB calibration solutions in matrix 

Calibration 
solution 

IRMM-801 (4.1) weighed 
into 25 ml 

volumetric flask 

Volume taken from PSB stock 
solution and added to 25 ml 

volumetric flask 

Concentration of 
PSB in 

calibration 
solution 
ρPSBi 

Final IRMM-PSB 
concentration of 

solution 
ρIRMM-PSB 

 mg ml mg/ml mg/ml 

1 ~250 4 0,128 ~10 

2 ~250 3 0,096 ~10 

3 ~250 2 0,064 ~10 

4 ~250 1 0,032 ~10 

5 ~250 0,5 0,016 ~10 

                                                      

1) Commercially available from the Institute for Reference Materials and Measurements (http://irmm.jrc.ec.europa.eu/), 
Belgium. This information is given for the convenience of users of this International Standard and does not constitute an 
endorsement by ISO of this product. 

2) Commercially available  from Larodan (http://www.larodan.se/), Sweden. This information is given for the convenience 
of users of this International Standard 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. 
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4.3.2 Cold on-column (OCI) injection 

Dilute each calibration solution with isooctane, ϕ = 1 ml/5 ml, to obtain a final IRMM-PSB concentration 
(ρIRMM-PSB) of ~2 mg/ml in each solution and PSB concentrations (ρPSB) ranging from 0,025 6 mg/ml 
(calibration solution 1) to 0,003 2 mg/ml (calibration solution 5). 

4.3.3 Split injection (e.g. split ratio of 1:10) 

Dilute each calibration solution with isooctane, ϕ = 1 ml/2 ml, to obtain a final IRMM-PSB concentration 
(ρIRMM-PSB) of ~5 mg/ml in each solution and PSB concentrations (ρPSB) ranging from 0,064 mg/ml 
(calibration solution 1) to 0,008 mg/ml (calibration solution 5). 

NOTE The final PSB concentrations shall be calculated using the actual mass in the stock standard solution. 

4.4 α-Cholestane3), ρ = 100 mg/100 ml, used as internal standard. 

Dissolve ~50 mg α-cholestane in 50 ml of isooctane. 

⎯ For cold on-column injection: Dilute 1:250 (ρ = 0,004 mg/ml). 

⎯ For split injection (e.g. split ratio of 1:10): Dilute 1:100 (ρ = 0,01 mg/ml). 

4.5 Fat solvent, non-chlorinated solvents (e.g. petroleum ether, n-hexane, n-heptane, isooctane). 

4.6 Hydrochloric acid, c(HCl) = 4 mol/l. 

5 Apparatus and equipment 

5.1 Analytical balance, readable to the nearest 0,1 mg. 

5.2 Drying oven. A dry heater block may be used. 

5.3 Filter paper, diameter 15 cm [e.g. S&S 589/14)]. 

5.4 Food grater, a kitchen blender with a design featuring the motor above the mixing chamber to avoid 
melting the samples. 

5.5 Rotary evaporator. Alternative evaporation procedures may be used. 

5.6 Evaporation block, with nitrogen supply. 

5.7 Desiccator, sealable enclosure containing desiccants used for preserving moisture-sensitive items. 

5.8 Soxhlet extractor, with standard taper joints, siphon capacity ~100 ml (33 mm × 88 mm extraction 
thimble), 250 ml Erlenmeyer flask, and regulated heating mantle (or equivalent). 

5.9 Volumetric flasks, of capacity 10 ml, 25 ml, 50 ml and 100 ml (or other capacities if needed), 
ISO 1042[2] class A. 

5.10 Pipettes, of capacities ranging from 1 ml to 10 ml (or other capacities if necessary), ISO 648[1] class A 
or ISO 8655-2[4]. 

                                                      

3) May be obtained from Sigma-Aldrich (http://www.sigmaaldrich.com/), Belgium. 

4) S&S 589/1 black ribbon paper is an example of a suitable product commercially available. This information is given for 
the convenience of users of this International Standard and does not constitute an endorsement by ISO of this product. 
Equivalent products may be used if they can be shown to lead to the same results. 
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5.11 Microsyringe, with maximum volume 10 µl, graduated to 0,1 µl, or automatic sample injector. 

5.12 Gas chromatograph (GC), fitted with a cold on-column or a split injection system and a flame 
ionization detector (FID). 

NOTE 1 Alternative injection systems [e.g. a programmed-temperature vaporizer (PTV) or a moving-needle injector] 
may be used provided the same results are obtained as indicated in 10.2. 

The separation and quantification have proven to be satisfactory if the following experimental conditions are 
followed: 

GLC column: CB-TAP 25 m × 0,25 mm i.d., fused silica coated with a medium polar
thermostable phenylmethylpolysiloxane stationary phase with a film
thickness of 0,10 µm 

Oven programme for OCI: 100 °C held for at least 2 min; 30 °C/min to 270 °C held for 1 min;
2,5 °C/min to 340 °C held for 7 min 

Oven programme for split: 200 °C held for at least 1 min; 14 °C/min to 270 °C held for 1 min;
2,5 °C/min to 340 °C held for 10 min 

Detector (FID): 360 °C 

Carrier gas for OCI: H2 (purity W 99,999 %) with a constant flow rate of 3,5 ml/min (another
suitable carrier gas is helium) 

Carrier gas for split: H2 (purity W 99,999 %) with a constant flow rate of 2,5 ml/min (another
suitable carrier gas is helium) 

NOTE 2 Columns and alternative experimental conditions, used in an international collaborative study (see 
Reference [7]), are listed in Table A 1. Operating conditions may be changed to obtain optimum separation. 

5.13 Chromatographic data system. 

6 Sampling 

Sampling is not part of the method specified in this International Standard. A recommended sampling method 
is given in ISO 5555[3]. A representative sample should have been sent to the laboratory. It should not have 
been damaged or changed during transport or storage. 

7 Sample preparation 

7.1 Preparation of IRMM-801 for calibration purposes and system suitability tests 

Before opening and using the IRMM-801 (4.1), warm the ampoule in an oven (5.2) until the contents have 
melted. When a clear solution is obtained, mix the contents by repeated inversion for not less than 20 s. Then 
open and transfer the contents to a clean vial, which can be tightly sealed and preserved in a cool place for 
future usage. 

7.2 Preparation of pure milk fat for system suitability tests 

If no pure MF is available, it can be obtained from a butter sample by melting and passing the fat layer through 
a folded filter paper (5.3) at 50 °C in an oven (5.2). 
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