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Background
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> Glycidyl fatty acid esters (GE) and 3-monochloropropane-1,2-diol
esters (3-MCPDE)
» substances naturally produced during food processing
» present in certain types of food
> Regulatory authorities, industries and academia around the world

> studying the improvement of food processing technology and
.~ conditions to reduce the content of these substances in food {5
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Glycidyl Fatty Acid Esters (GE)
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GIyC|dyI Fatty Acid Esters(GE)
da7K B AR E&EE(GE)
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Concern in recent years 0_4 — QJ

> presence of GE in foods Glycidol

> after ingestion:
» GE is broken down to glycidol in the body
» considered harmful to health

\ction to control the level of GE in food G
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(+PEEEGE ?
What are GE?

GER I THBAZ 544
> EEIFAER O
> EHASHTRY)

GE Is processing contaminants
> primarily found in refined fats and oils
» foods containing fats and oils
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(+PEEEGE ?
What are GE?
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It is formed
» during deodorization (oil refining)
» from diacylglycerols (DAG)
» at about 200 C and increases exponentially with increasing

tem pe rature
82 Deodourisation
To remove undesirable taste and
.. it Bleaching r
EREABE L
To remove natural colour Refined oil i‘j
]

k2 Degumming
LHERTEHMARAS LR
To stabilise oil and to make it
smoke less easily when heated

i

Crude oil

it B8 Neutralisation
2 HRREK

To make oil less prone to rancidity
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Source of GE In Food

> M RIE
> EETEH AV SE /K HOH B = = — =
> Refined vegetable olls
» Palm oil generally contains higher level of GE
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0 e . .| Levels of glycidol in vegetable oils in EU
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Foods that found to contain GE

> FEWRAE Y H s (40 A &4 > Refined vegetable fats and oils
O~ 2 RH) (e.g. margarine, sesame oil)

> SR Y S E ) » Food products containing refined
vegetable fats and oils

g E&i%@c%(%ﬁﬂﬁﬁﬁi) » Bakery products (e.g. biscuits)
> ﬁgi’ﬁ@%(@ﬂﬁﬂ 21Ny > Deep-fried products (e.g.
Z1R) instant noodles, French fries)
> ZERWIMER) > Snack products (e.g. potato
- S8 B A B A 7 4 crisps)
A » Infant formula and follow-up
formula
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GE R[5 [RERRIE ?

Concerns on GE?

> BTSRRI - 4a K HH¥E) » Effects of glycidol in animal

=DV studies:

> K 248 > Neurotoxicity

> B i T > Renal toxicity

> BAERE FRE » Anti-fertility effects

> BERFM: > Genotoxicity

> B » Carcinogenicity

> R fﬁﬁﬁﬂ& HE(ARC)HugE ~ IARC classifies glycidol
7J<JBLE uNEy=3 > Group 2A agent (i.e. “probably
SEONAYTE (B “HIRES N carcinogenic to humans”)

%4;%” ) > Currently, there is no sufficient

> BETEEE T BIEEIHS A evidence that glycidol can

~ HE R cause cancer in humans e
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Previous Risk Assessment Study
conducted by the CFS

> HLLEEAM B FJHAERT > The CFS has evaluated the
SREANE 4k Y GES;  levels of GE in edible fats and

=HIETHHSE > 4L R A A~ olls, as well as infant formula

A& F S HASFIER available in local market
FHE R HIGES &4, » GE level for edible fats and oils

RAECN ~ B & samples and infant formula in
5;[\[[3@ G RE T2 this study were lower than

similar study findings in EU, as
well as New Zealand and
Australia
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s M EAE - JECFA
Recommendations and Standards - JECFA
> JECFA > JECFA
> 4K ESHEE RN > glycidol is both genotoxic
N2 s and carcinogenic
> R E?}ﬁiﬁ{gj{ﬁ/mnj‘mﬁ\ > not appropriate to establish
B2 E a health-based guidance
- EERRIUE S > 0 value
SHES th GERIE /K H S HHY > recommended to
S ERK Implement appropriate

oH efforts to reduce
O concentrations of GE and
| > glycidol in fats and oils
Glycidol s
: | B 11 ,3“9
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Recommendations and Standards - Codex
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> Codex

not established standards on GE
or glycidol in food

Issued the “Code of Practice for
the Reduction of 3-
Monochloropropane-1,2- Diol
Esters (3-MCPDESs) and Glycidy!
Esters (GEs) in Refined Oils and
Food Products Made With Refined
Oils™ in 2019, to provide producers
and manufacturers with guidance
to reduce formation of GE in
refined olls and food products G
made with refined oils '3' ©
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N IE#E - Codex

Recommendations and Standards - Codex

> e R AR > Qil refining
> (EE B E SNl TIR BAR » Conduct deodorization of oils at
> TEY73H:190-230°C reduced temperatures
> FUH: EHA190°C > Vegetable oils: at 190-230°C
> EFTEEEERR B (D TRISELF > Fish oils: less than 190°C
Klﬁl/ﬂﬂﬁﬁﬁnﬁjﬁaﬁFFLﬁ) »  » Conduct 2-stage deodorization (with
DB 2 25 B Y EEE different temperature and duration)
y to reduce thermal load in ol
> R NI(E R RO

> BEIEGES BRIk Selection and uses of refined olls

> W BEAERFELREER > Selectrefined olls with lower levels
HEbH & R of GE
> Process modification to reduce the
amount of refined olls in finish
products
_J BOREEER
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Local Standards on GE

> 20214F > A pMEST T (& 2 In 2021, the CFS amended the

YN EYTE RG] (EE Harmful Substances in Food

. e Regulations (Cap. 132 AF) and
) = B f1h
132AFZE)  Jsi L2 establish the maximum level

A 12 H RHIER B A for GE In infant formula and

HIBC /7 2 v SR B2 5L R follow-up formula intended to
A 5CHIAC T EEinGE = EE ] be consumed principally by
E I ixmaE LR persons under the age of 12
> FiRAEE i 50 meg/kg months
> IRREAVE T 6 meglkg > Powdered form: 50 mcg/kg
> MBMGE YN O =& » Liquid form: 6 mcg/kg

N H—HAR » Come into operation on June 1,
2023 e
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3-monochloropropane-1,2-diol Ester
(3-MCPDE)




3-MCPDE

3-MCPDE
> B4

HE A B2 (3-MCPD) 2R 2 —

> FE ARSI H A FHY3-MCPD

3-MCPDE

> a source of 3-MCPD Iin food

> releas
Ingest

Cl

YR 3-
:
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e 3-MCPD from 3-MCPDE after
lon (main concern)
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3-MCPDE

3-MCPDH] DL g2 28
> B AR ST 0 HEMERBEAYAETE 25

SR EE

> 2BEHYIE

H#(IARC)3-MCPD4YIE B -
(Bl "Einlge<o NEHERE" )

> HAENDEH 7765 :8H3-MCPDe < A\ JH B e

3-MCPD may affect

» Kkidney, central nervous system, reproductive system of male rats
IARC classifies 3-MCPD

» group 2B agent (i.e. “possibly carcinogenic to humans”)

» currently, no sufficient evidence that 3-MCPD can cause cancer in

humans

BB EE
-

‘'0od and Environmental

£

17



FLpE-E3-MCPDE?
What 1s 3-MCPDE?

3-MCPDE

> N LAHFE 5 5]
> EEAERFHCHAE TSR
T2 RCAHSTE. -
> AR AR R H R T
> eI RV E AR S B R &)

3-MCPDE
» a process contaminant
> primarily found in refined fats and oils
It is formed:
» during the deodorization step of oil refining
» certain fat- and chloride-containing foods at high temperature
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BYH3-MCPDERYZKIR
Source of 3-MCPDE in Food

BV £ AR
> i S E
> R[EIAYHIFE3-MCPDEK AR —
> EEtEl /K i s
TE R H3-MCPDER & =
> Bl >E o> 4L LH> 25 > R SO>Sk o
Major source in food
> refined vegetable oils
> level varies in different oils
» highest in palm oll
Levels in refined oils:

> palm oil > walnut oil > safflower oil > sunflower oil > soya bean G
oil > rapeseed ol 'al ig
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S H3-MCPDEH & &
Foods that found to contain 3-MCPDE

> FEWRAE Y H s (40 A &4 > Refined vegetable fats and oils
O~ 2 RH) (e.g. margarine, sesame oil)

> SR Y S E ) » Food products containing refined
A vegetable fats and oils

> WU R (BT 8 2) » Bakery products (e.g. biscuits)
> %@’F’??%UWD 21Ny > Deep-fried products (e.g.
Z1R) instant noodles, French fries)
> ZERWIMER) > Snack products (e.g. potato
- S8 B A B A 7 4 crisps)
A » Infant formula and follow-up
formula
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RZPOLENEREF S

Previous Risk Assessment Study conducted by CFS
> THEREREE R 3-MCPDERY 7y & TaTE

> GERBUNEYITHHIS-MCPDEA g i R SN B2

2

» Evaluated the dietary intake of 3-MCPDE in local adult population

> Results showed that 3-MCPDE in food will not cause adverse health
effects to the general public

'0od and Environm
iene Department



S broe — JECFA

Recommendations and Standards - JECFA

i

» JECFA (2016)
> WE e S H S J A Z(PMTDI)
> 3-MCPDH13-MCPDEE¥GEZH&ET © 4 mcg/kg bw

» JECFA (2016)

» a provisional maximum tolerable daily intake (PMTDI)

» 4 mcg/kg bw for 3-MCPD and 3-MCPDE singly or in
combination.
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ESAEAE — Codex
Recommendations and Standards - Codex

= R N —
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> BoimbAHllFE G E
> 3-MCPDIEAEF & H e /KIRIE Y E I B RAS Rk
0.4 mg/kg
> 20194EHEH CRUDREHUHAI LIRS SCH B e & 5 Th &SN —EEAERh
SEAVEESFHI)
a8

W i K 47K HE R BE FEHY
> TapBISE S BEHRE HROH A AH e & i 1 3-MCPDEH

> Codex
containing acid hydrolyzed vegetable proteins (acid HVP)
> Issued the “Code of Practice for the Reduction of 3-MCPDEs and GEs

in Refined Oils and Food Products Made With Refined Oils” in 2019
s

» to provide producers and manufacturers with guidance to reduce
formation of 3-MCPDE in refined oils and food products made with
£

> A maximum level (ML) of 0.4 mg/kg on 3-MCPD in “liquid condiments

refined oils
23
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Local Standards

> 20214 - FULMEET T (B
NEZEWERG) (5E132AF
®) o AeANMKEEYEN
AR aaAY3-MCPD & EE T E
TwEEaE LR

& [EAGEER T 1 mg/kg
o (B[ EAFER M 0.4
mg/kg

o MEIFRZENR_O"=F"~H
—HAR
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> In 2021, the CFS amended the

Harmful Substances in Food
Regulations (Cap. 132 AF) and
establish the maximum level
for 3-MPCD in condiments
containing acid hydrolysed
vegetable proteins

¢ Solid condiments : 1 mg/kg

& Any other condiments: 0.4
mg/kg

Come into operation on June 1,

2023
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Useful Links

> BiwEsiEREY RUBBRACUE R B R & M &N
CEENERGELTE S dE K Em AR BE Be 2 =V E B TR
(2019)

» Codex Code of Practice for the Reduction of 3-
Monochloropropane-1,2- Diol Esters (3-MCPDEs) and

Glycidyl Esters (GEs) in Refined Oils and Food Products
Made With Refined Oils (2019)

» https://www.fao.org/fao-who-codexalimentarius/sh-
proxy/en/?Ink=1&url=https%253A%252F%252Fworkspa
ce.fao.org%252Fsites%252Fcodex%252FStandards%?2
52FCXC%2B79-2019%252FCXC_079e.pdf
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