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What are 3-MCPD & GE ? 

3-MCPD-di-ester 3-MCPD-mono-ester 3-MCPD-2-mono-ester Glycidol ester

3-MCPD Glycidol

3-monochloropropanediol

Almost all of the bound esters can be hydrolyzed into the free form in the body.
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• IARC classifies 3-MCPD as possibly carcinogenic to humans (2B)

2-MCPD：no official classification available

• IARC classifies  Glycidol     as probably carcinogenic to humans (2A) 3-MCPD Glycidol

Toxicological Assessment

Glycidol is a little more toxic than 3-MCPD.



*EFSA Journal 2016;14(5):4426

Levels of 3-MCPD and Glycidol in different types of oils and fats across 2010-2015

Palm Oil
Palm Oil

*Samples of EU Market



MPOB: Malaysian Palm Oil Board

JAN 2021

EU Commission

Implements

Legislation on 3-MCPDE

MPOB: Malaysian Palm Oil Board

JECFA: the Joint FAO/WHO Expert Committee on Food Additives

FEDIOL: the federation representing the European Vegetable Oil and Protein meal Industry in Europe

EFSA : European Food Safety Authority

Evaluation of TDI of 3-MCPD

TDI : Tolerable Daily Intake



3-MCPDE Maximum Level (2021.1)



GE Maximum Level (2018.1)
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Formation of 3-MCPD FEs in Fats & Oils

∑(𝟑 −𝑴𝑪𝑷𝑫 𝑭𝑬𝒔) = 𝒇 𝑪𝒍

𝒇 𝑪𝒍 3-MCPD 

FEs

Starting at T < 200 ℃

Organic / Inorganic 
𝑪𝒍

DAG/ MAG/ TAG

Zhang X, et al. J. Agr. Food Chem., 2013, 61(10): 2548-2555.

Zhang, Z., et al. J. Agr. Food Chem., 2015, 63(6), 1839-1848.

Eur. J. Lipid Sci. Technol., 2011,113(3SI): 323–329.

Eur. J. Lipid Sci. Technol., 2011,113, 330–334 J. Am. Oil Chem. Soc.1991, 68, 785−790

Food Addit. Contam. Part A, 2011, 29(1): 29-37.
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The Optimized Process

Degumming

Bleaching

Neutralization

Deodorization

Crude Oil

Products

Based on the formation mechanism

Moderate deo-temperature 

• Remove the Cl-precursors as many as possible

• Reduce FFA as low as possible

Strategy
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The Optimized Process

Degumming

Bleaching

Neutralization

Deodorization

Crude Oil

Products

• Optimum degumming method

• FFA reduction

• Specific activated  bleaching  earth

• Moderate deo-temperature 

Based on the formation mechanism



2008-present: from fundamental research to industrial application

Fundamental

Research

Application 

Research

Breakthroughs in 

key technologies

Industrial 

Application

Research & Industrial Applications in Wilmar
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Thank you for your attention!
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