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> Acrylamide, glycidyl fatty acid esters (GE) and 3-
monochloropropane-1,2-diol esters (3-MCPDE)

» substances naturally produced during food processing
» inevitable in certain types of food
» Regulatory authorities, industries and academia around the world

- » studying the improvement of food processing technology and _ (s
conditions to reduce the content of these substances in food ,3“9
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3-MCPDE

3-MCPDE
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3-MCPDE

> a source of 3-MCPD in food
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3-MCPDE
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3-MCPD may affect

» kidney, 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

) ‘vod and Environm
Hygiene Department



~E-=3-MCPDE?
What is 3-MCPDE?

3-MCPDE
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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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Source of 3-MCPDE in Food
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Major source in food
» refined vegetable oils
> level varies in different oils
» highest in palm oll
Levels in refined oils:
Pos pglm oil > walnu.t oil > safflower oil > sunflower oil > soya bean G
oil > rapeseed oil ’a' ‘9
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Previous Risk Assessment Study conducted by CFS
> hERiEE R EEE3-MCPDER /& T3 HE

> GEREUREY)HHI3-MCPDEA g i IRIEFIEA 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
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Recommendations and Standards - JECFA

~ JECFA (2016)
> e =S H A S A= (PMTDI)
> 3-MCPD#13-MCPDE S B4 &2t © 4 ug/kg bw

» JECFA (2016)
» a provisional maximum tolerable daily intake (PMTDI)

> 4 ug/kg bw for 3-MCPD and 3-MCPDE singly or in
combination.
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Recommendations and Standards - Codex
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> Codex

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

» to provide producers and manufacturers with guidance to reduce
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Local Standards

> 20214 » UMERT T (BN BEWEFHHB])
£132AFE) - R mHy3-MCPD&=ETE
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o [HEEEHTR M 1 mg/kg

o (AR MG 0.4 mg/kg

> In 2021, the CFS amended the Harmful Substances in
Food Regulations (Cap. 132 AF) and establish the
maximum level for 3-MPCD in condiments

¢ Solid condiments: 1 mg/kg
+ Any other condiments: 0.4 mg/kg G
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GIymdyI Fatty Acid Esters(GE)
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Concern in recent years o—{ — Q—/

» presence of GE in foods Glycidol
> after ingestion:

» GE is broken down to glycidol in the body

» considered harmful to health

*}ctlon to control the level of GE in food
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T ZGE ?
What are GE?

GEZ I Tt/ 544
> ERAFAET IR HE
> BHIENRY)

GE is processing contaminants
> primarily found in refined fats and oils
» foods containing fats and oils
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What are GE?

T BRI R A
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It is formed
» during deodorization (oil refining)
» from diacylglycerols (DAG)
> associated with elevated temp. (>240°C) and time

it Deodourisation
PR B8

To remove undesirable taste and

Bif2 Degumming
T HERENMEART ZEE

To stabilise oil and to make it

=3

Crude oil &

JEi B8 Neutralisation
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To make oil Iess_prone to rancidity

| it Bleaching
ERRABE R0 'l
To remove natural colour Refined oil g , i‘j
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Source of GE in Food
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> Refined vegetable oils

» Palm oil generally contains higher level of GE
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Levels of glycidol in vegetable oils in EU
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Concerns on GE?

> BN E IR o 45 K H RS > Effects of glycidol in animal

=i dVNIN-7Z studies:

> ?Eﬁ%%ﬁ}gf&f » Neurotoxicity

> Bt > Renal toxicity

> KB RE > Anti-fertility effects

> HERFEM > Genotoxicity

> B » Carcinogenicity

- B ge iR (IARC)inys  » |ARC classifies glycidol
7J<E“ HEE By > Group 2A agent (i.e. “probably
> EEOMKHMIE (B “TIEES MU carcinogenic to humans”)
BT ) » Currently, there is no sufficient
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Previous Risk Assessment Study

conducted by the CFS
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The CFS has evaluated the
levels of GE in edible fats and
oils, as well as infant formula
available in local market

GE level for edible fats and oils
samples and infant formula in
this study were lower than
similar study findings in EU, as
well as New Zealand and
Australia
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Recommendations and Standards - JECFA

» JECFA » JECFA

> GEKHESHEEREME - > glycidol is both genotoxic
A S S and carcinogenic

> REEGEKESHET e > not appropriate to establish
A a health-based guidance

- EmmIEE o | Vaue
SHEEGERISE/KE Ry > recommended to
S EREE implement appropriate

oy efforts to reduce

O: / concentrations of GE and
glycidol in fats and oils
Glycidol s
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Recommendations and Standards - Codex

> BiEllE EE ~ Codex
> Rt ayhGEf4E/K > not established standards on GE
Oy 2 ST e sk or glycidol in food

> PA2019FHE CRUVES ~ Issued the “Code of Practice for

. . the Reduction of 3-
VB > ) \(EE\ s~ T N
ﬁ’?@%%@fﬂgﬁgg% Monochloropropane-1,2- Diol
< U gﬁﬁ% ) APARIIRL Egters (3-MCPDES) and Glycidyl
Be S SEZKHHREATEZBE  Esters (GEs) in Refined Oils and

HZEHVELTHI)  © Food Products Made With Refined
PlEhze SR B am ™ Oils” in 2019, to provide producers
GElE= and manufacturers with guidance

to reduce formation of GE in
e refined oils and food products
J comas y made with refined oils 90
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Local Standards on GE

> 20214 > HULMEET T <<?'\
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> BEALER 5 FHAYEC )5 A oo
(F7iR): 50 pg/kg

> B(tER Gl & FHAVEC & m
(&H%): 6 pa/kg
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> In 2021, the CFS amended
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the Harmful Substances in
Food Regulations (Cap. 132
AF) and establish the
maximum level for GE in
infant formula and follow-up
formula
» Powdered infant formula
and follow-up formula: 50
Ha/kg
» Liquid infant formula and
follow-up formula: 6 pg/kg
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Acrylamide

> PIHIRZ
> AR AT R TR (L2

> Acrylamide

> an industrial chemical used in the manufacture of
polyacrylamides.
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Acrylamide

> 20024 > PR N B H K S B

> N REE

> IEBEm P HVFBE RSN ORI ) IR E (BaiE
FISSHE ) )
RPIembE + EEE 21290 eyEmRE

> e (—R%>120°C) - FIIFEIE ~ EeEedty
> Discovered in food in 2002

» formed unintentionally

» free amino acid (asparagine),reducing sugars (glucose
and fructose) in food 5120

asparagine + reducing sugars > acrylamide
+ high temperature (>120°C), e.g. frying, baking, roasting C
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Source and Formation in Food
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» Food with higher acrylamide
» potato chips, crisps, coffee,
» pastries, cookies, bread, rolls and toasts

> Little or no formation of acrylamide when food is

.oiled
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Toxicity of Acrylamide

> BE
> B AR E AT R FFHAER
> BIE B BTN S

> HANEEERY)
> TEEYR S | B R S R

> Toxicity
» nervous system is a principal site for toxicity in humans
» reproductive and developmental problems in animals

> It Is a genotoxic carcinogen
~ » genotoxic and carcinogenic in animals

r
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Toxicity of Acrylamide

> EJZE SEEIER 7T R (IARC)
FENAYE (B TS NEBE )
>E%ﬁ£ﬁﬁ%§ﬁ%%ﬁ%%%ﬁAA@%g

> |IARC

» Currently, there is no sufficient evidence that
acrylamide can cause cancer in humans

> group 2A (i.e. "probably carcinogenic to humans®)
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Toxicity of Acrylamide

> mﬁ‘f”fﬁﬁﬁn
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> RAcTe M — 2 YRR

> Epidemiological studies

» association of cancer (in humans) with occupational /
dietary exposure to acrylamide

> NO consistent evidence
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Previous Risk Assessment Study
conducted by the CFS
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> According to the results of the Total Diet Study, the dietary
exposure of the local population to acrylamide was found to

be low, relative to other countries and regions (including the
United States, Canada, Europe etc.)

» However, the estimated dietary exposure of the local

population to acrylamide may indicate a human health
concern
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Recommendations and Standards - JECFA
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> JECFA concluded

» It IS not possible to make a recommendation on how
much of any specific food containing the substance is
safe to eat

» exposure should be “as low as reasonably achievable”
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Recommendations and Standards — Codex

> B EE Y
> A EILE M N MG R R
> 200944 (VR E P NGV IERERR &) -~ FElSR
& EErmieties | o ARG IERLE D B8R A )
i P N IR R I 2

> Codex
» has not established standards on acrylamide in food

> issued the “Code of Practice for the Reduction of

Acrylamide in Foods” in 2009, to gives guidance to

national authorities and manufacturers to prevent and
~ reduce formation of acrylamide in potato products and G
cereal products ) ’9' ©
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Local Recommendation
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> The CFS has formulated the “Trade E—
Guidelines on Reducing Acrylamide in = aayimie in food
Food” ¥

> Help industry to reduce the content of

acrylamide in food (especially potato

and cereal based products as well as

ooking vegetables) e |
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Useful Links

> BYIZET

RGBTt

PRI HYSE S (201 35 5T

» https://www.cfs.gov.hk/tc_chi/food_leg/files/Acrylamide
C_New_3.pdf

» GFS Trade Guidelines on Reducing Acrylamide in Food
(updated 2013)

> https://www.cfs.gov.hk/english/food leg/files/Acrylamide
_E New_3.pdf
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Useful Links

> BomZHEEE (EEm-

TSI Y ERE AR ) (2009)

» https://www.fao.org/fao-who-codexalimentarius/sh-
proxy/en/?Ink=1&url=https%253A%252F%252Fworkspa
ce.fao.org%252Fsites%252Fcodex%252F Standards%2
52FCXC%2B67-2009%252FCXP_067e.pdf

» (Codex Code of Practice for the Reduction of Acrylamide in

Foods (2009)

» https://www.fao.org/fao-who-codexalimentarius/sh-
proxy/en/?Ink=1&url=https%253A%252F%252Fworkspa

'ood and Environmental
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Useful Links

> BraZFE B (BB HA LU HE ER & m P &
IR REHI IR Be R A K R RE R BE Be Y = =AY E ST AT
(2019)

» (Godex 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 Qils (2019)

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