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Approaches for the Mitigation of 3-MCPD Esters 
and Glycidyl Esters in Baby Food

Christoph Schatzmann, Walburga Seefelder, Massimo Casella, Constantin Bertoli, Dhanavel Gokulrajan, 

Mathieu Dubois, Brian Craft, Kornèl Nagy, Gabriele Scholz, and Frédéric Destaillats

Symposium on MCPD Esters and Glycidyl Esters  Analytics, Toxicology, Risk Assessment, Mitigation. 

Where we are today? 

Berlin June 2017
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2001

« OLD » 

EFSA/JECFA TDI

2 µg/kg BW/day

March 2016 

NEW 

EFSA TDI

0.8 µg/kg BW/day
REASSESSMENT

On-going (end 2018)

Nov 2016

NEW 

JECFA TDI

4 µg/kg BW/day

Health Based Guidance Values 

EU regulation

Waiting for EFSA 

assessment

Regulation
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(chaired by US, 

EU,..) 2020

EU/EFSA WHO/JECFA

3-MCPD-esters – Safety and Regulatory Environment
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No safe intake level

Health Based Guidance Values 

EU regulation

Most likely Jan 2018

75 ug/kg for Infant 

Formula (powders) /

10 ug/kg (liquids

ALARA

approach

EU/EFSA WHO/JECFA

Code of Practice for 

ME/GE reduction (chaired 

by US, EU,..) 2020

Regulation

Glycidyl-esters – Safety and Regulatory Environment 
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Monochloropropane-1,2-diol esters (MCPDEs) and glycidyl esters (GEs): an update Richard H 

Stadler (Nestlé, Quality Management) in Current Opinion in Food Science 2015, 6:12–18 

• It is evident that palm oil and its fractions can 

be considered as most susceptible to the 

formation of both MCPDEs and GEs. 

• Not only Palm oil but all refined commodity 

oils would require mitigation and a better 

science based understanding of root cause 

and mitigation options

• All studies published so far, for example those 

from the USA,  Brazil and China, show 

comparable levels. 

Occurrence in oils

MCPD Symposium 4 June 2017
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 Tailor-made solutions need 

to be found; there is no one 

size fits all approach

Toolbox for the mitigation of MCPD- & Glycidyl Esters  (BLL)
Bund für Lebensmittelrecht und Lebensmittelkunde e. V. (BLL). German Federation for Food Law and Food Science. 

MCPD Symposium 5 June 2017
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Nestlé Research actively contributes to better understand the 
fundamental mechanisms involved in the formation of MCPD- and 
Glycidyl-esters

MCPD Symposium 6 June 2017
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Impact on continuous improvement done with suppliers on 
the bound 3-MCPD Ester in Oil mix used in Infant Formula  

MCPD Symposium 7 June 2017
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Impact on continuous improvements done with suppliers on the 
bound Glycidyl Ester in Oil mix used in Infant Formula  

MCPD Symposium 8 June 2017
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Mitigation efforts lead to a reduction of > 50% for GEs in Fats and 
Oils (EFSA report March 2016): 

Graph showing the evolution across the years 2010-2015 of the average level of 

Glycidol from esters in different types of oils and fats (EFSA report March 2016).

MCPD Symposium 9 June 2017
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Nestlé has a history of a dedicated Analytical Research Program 
for MCPD- and Glycidyl-esters

ANALYTICS Comparison of direct & Indirect methods

MCPD Symposium 10 June 2017
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Analytical landscape is complex, no standardized approach 
exists yet

Indirect determination 
(ester cleavage releases the 3 core analytes, GC-MS)

Direct determination 
(determination of a selected number of contaminant esters)

Early DGF C-III 18 (09) 

 3-MCPD + glycidol

DGF C-VI 17 (10); fast

alkaline

Late DGF C-III 18 (09) 

A,B

A:  3-M + g, B: 3-MCPD

Withdrawn by DGF

DGF C-VI 18 (10) A, B

A:  3-M + g, B: 3-MCPD

AOCS Cd 29c-13; fast

Küsters et al. 2010

3-MCPD, Glycidol

fast

SGS “3-in-1” Kuhlmann 

2011

3-MCPD, 2-MCPD, Glycidol

AOCS Cd 29b-13; slow

acidic

Divinova et al. 2004

Zelinkova et al. 2006

3-MCPD; slow

enzymatic

Koyama et al. 2015

3-MCPD, Glycidol

fast

Myasaki et al. 2012

3-MCPD, 2-MCPD, 

Glycidol fast

“Unilever”

Ermacora et al. 2013

3-MCPD, 2-MCPD, 

Glycidol

AOCS Cd 29a-13; slow

Blumhorst et al. 2011
GE

LC-MS²

Dilute & shoot

Haines et al. 2011
3-MCPD-E, GE

LC-MS²

SPE or SPE²

Masukawa et al. 2010/11
GE

SPE²; LC-MS: 
AOCS Cd 28-10

Dubois et al. 2011
3-MCPD-E, 2-MCPD-E, GE

SPE²; LC-MS²

Steenbergen et al. 2013
GE

l/l; LC; GC/MS

Granvogl et al. 2011
GE

SPE; LC-MS²

MacMahon et al. 2013
3-MCPD-E, 2-MCPD-E, GE

2 x SPE²; 2 x LC-MS²

BfR method 09

3-MCPD

fast

BfR method 08

3-MCPD

slow

Presentation from J. Kuhlmann at AOAC Midyear Meeting March 2017

MCPD Symposium 11 June 2017
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Preliminary study is indicating inconsistences between methods 
applied to Infant Formula  (internal trials)

AOCS Cd 29b-13 
AOCS Cd 29c-13
AOCS Cd 29a-13

Results not fully consistent and requiering further

investigation and collaborative studies

Different methods used in differents labs 

MCPD Symposium 12 June 2017
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MCPD/GE Infant Formula Method Validation (AOAC/SPIFAN)

MCPD Symposium 13 June 2017
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Key Messages

 Industry mitigation efforts have been acknowledged in the EFSA report to have so far achieved 

the 50% reduction of GE over the period 2010-2015 (mainly in Palm oil). 

 Not only palm oil but all refined commodity vegetable oils would require mitigation and require a 

better science based understanding of root causes and mitigation options

 The Baby Food Association is actively engaged with its members to discuss the mitigation 

strategies to prevent the formation of 3-MCPDE and GE during the production and processing of 

fats and oils. This is done in collaboration with our suppliers, manufacturing fats and oils. 

 Nestlé is actively engaged in the international discussions aiming at developing a harmonized 

method to analyze these compounds in infant and follow-on formulae. These developments will 

ensure accessibility to accurate test methods for the sector, satisfying the criteria established by 

the relevant Codex standard (CODEX STAN 193-1995).

MCPD Symposium 14 June 2017


