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model semi-industrial industrial
experiment facility facility
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Influence of bleaching on the potential of forming 3-
MCPD esters and related compounds during deodorization
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Refining at higher temperature results more in a glycidyl

ester problem than in a 3-MCPD ester problem
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50 g oil
5 g water = 0.2 mg chloride

—> 4 mg chloride/kg oil
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degumming

neutralisation

bleaching

deodorization

Refined oil
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Regarding the formation of 3-MCPD esters

and related compounds chemical refining Is
more recommended than physical refining

bleaching

Refined oil
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Complete removal of 3-MCPD esters by
deodorization with Kastrolith
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2-step
deodorization
270 °C and 200 °C

2-step deodorization
250 °C and 200 °C
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Hypothesis:

From a threshold value of about 4% diacylglycerols
the capability of oil to form 3-MCPD esters and
related compounds increases remarkable
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Question:

In which form chlorine takes part in the formation of
3-MCPD esters?
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Capability of different palm oils to form 3-MCPD esters
and related compounds

1.0

Is the region responsible for different capabilities to
form 3-MCPD esters and related compounds or other
parameters influencing the capability?

Open questions are the effect of:

» Soils and use of fertilizer? = chloride content

> Genotypes? Content of

» Technique of harvesting? diacylglycerols
» Time from harvest to oil mill processing?

3-MCPD-esters and related

>~ =~ |

Malaysia

NS [mm/a] 2598 3144 4155 3675
W] 28 sl A A sl P50 s
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» Low amount of free fatty acids

» Low amount of diacylglycerols
» Low temperature during deodorization possible

» Low formation of 3-MCPD esters and related compounds
during deodorization
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Summary

» Initial situation: High amounts of 3-MCPD-esters and related compounds in
different vegetable oils

» FEI-Research project started in April 2009

» Aim: Recommendations for the definition of process conditions to minimize the
formation of 3-MCPD-esters with simultaneous maintenance of product quality

» Focus of the project now not only on processing but also on the raw material

» Neutralisation, degumming and bleaching reduces the capability of palm oil to
form 3-MCPD esters and related compound; high temperature during
deodorization is most critical

» Chemical refining is recommended

» Water used of the generation of strip steam during deodorization has no effect on
3-MCPD ester formation

» Use of citric acid during deodorization drastically reduces the formation of 3-
MCPD esters and related compounds

» Hypothesis: From a threshold value of about 4% diacylglycerols in the oil the
capability for the formation of 3-MCPD esters and related compounds increases

» Chloride is necessary for the formation of the esters, but it is unclear in which
form it reacts
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Bund fiir Lebensmittelrecht
und Lebensmittelkunde e.V.
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