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B Background

> TR ATLTh TR (PAHS) Hy” There has been concern on the presence

FAEHZREE
> LHEEESA LSV B ERTE T
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g AR & m T PAHSH) 2 =
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o

of polycyclic aromatic hydrocarbons
(PAHS) in foods in the recent years
» Carcinogenic and genotoxic potential of

these compounds has caused the most
concern

» QOverseas counterparts have conducted

studies on PAHs and have taken action to
monitor and control the level of PAHS In
food

Local studies on PAHSs in foods are
limited
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HPEE LRI What are PAHS?

> PAHSE—HEH#/ &Y > Polycyclic aromatic hydrocarbons (PAHS)
s PR A R R 75 SR constitute a large class of organic compounds

- N A > Primarily formed by incomplete combustion or
BEBIE =i o TR pyrolysis of organic matter and during various

NEAESHEIT R TFHELE  jnqustrial processes

> PAHSH[#EIRIE 54 BUIE B4, PAHSs can enter the food chain either through

e =&HARE B #E A,  environmental contamination or by formation
B during food processing or cooking

o WFED . m T - For non-smokers, the major route of exposure
%fﬁ%@%gﬁ« = %ii?& *  toPAHs s consumption of food
T _"ﬁ‘ 4N
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PAHs {3 A RY)# 7

How PAHSs enter into food chain?

g0 qmal=a] Contamination by ERYINT/=% Form during
PAHs )53y environmental PAHsS . | BRSO processing/
e : cookin

o ZuRA RN » Deposited on crops, . {EEVIIITEA . Folrrr? during
PAHs ] fEEX esp. crops W|th board RET Bk (3140 SioeeseiG
A\ B T T— ’
TR EY) St ey ﬁzﬁl@ﬁi) (e.g., drying,
(R Al 2 fe ' 8 1 smoking)
=3(&7)

o fE52)54uHy7K e Deposited and « Form during

> PAHSH] transferred to fish and o ESEETIERgEL cooking
VAT B AL ine i
VifEEERE 2 marine invertebrates, A (B ~ 1) ~ (e.g., grilling,

FOERCE RS e.g., bivalves that feed
EMEETY) by filtering large

(a0 L e quantities of water
KEK A —
HEEIVEE H )

roasting)




PAHs 5 |&HJE#)¥ Concerns on PAHS

> B E ST » Bt » Some PAHs were reported to have the
PAHSTH [l NE45 following effects in animal studies:
> HERZEM > HIEIRE LY » Genotoxicity » Immunosuppressive effect
> O] £ > B > Carcinogenicity > Developmental toxicity
> JECFA (2005) ErzE: > JECFA (2005) considered:
> 15fEPAHS H AN M > 15 individual PAHs are genotoxic,
> 13fEHPAHs 20z I RN > 13 PAHSs are both carcinogenic and genotoxic
> BIFEEATTEIARC) 32528 | The International Agency for Research on
PAHSEF: Cancer (IARC) has evaluated some PAHs
> fg%ﬁjﬁ[a]“éé (BaP)FI R =5 14 (> A » Classified benzola]pyrene (BaP) as Group 1
) VTR (carcinogenic to human)

/6 > %}%@PAH%U)}%%ZA&HEZ@%ZB%E > Some other PAHSs are classified as Group 2A or 2B
= 5 |
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The Risk Assessment Study
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%2 HHY Study objectives

> EEIHE B » The study aims to:
> CHIE A T i s & e > determine the levels of PAHS in
PAHSH & & selected food items available in local
> (EEABRE AL IEEE A market,
PAHsHY 7 & > DLK? » estimate the dietary exposure to PAHS
> SR RE Y B R of local adult population arising from

consumption of these food items; and
» assess the associated health risk




WZE 575 Methodology

> A20224E9H 212 HHAR] » e A% » 300 food samples (included 60 food items)
TERGIIEYIZEE FTUEE 7 3001 were collected from local retailers and food

BYIER(HZE60IE B ) premises between Sep and Dec 2022
> EEHVEE ARY TS AEHI G - > The samples were chosen mainly based on
> Y ELArEEZ Ha mYPAHS & = > their PAHs levels or their contribution to
oy H(EPAHSsEL B A S YL EE overall PAHs exposure as reported in

o s literature
> B & AR 2 EOIE . . .
» their popularity among the local population

£ o =
> %ﬁégﬁ R A E AT > their availability in the local market during
UL the sampling period
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2YIfESH Food types i

i

:

=9 & inzH P Covered 9 groups of foods

ESEYECILNT
Cereal and cereal products

g~ ! s
Wl -~«§
TR0 Ry
p

G lIES L
Meat and poultry 43 = ’

Fish and aquatic products

o _5\‘5'

K E el ey SRS /INEHTEH BE
Snacks and confection

Dairy products and eggs

A5 Oils and fats




HZEEnE Scope of study

> BF52 2 16fEPAHS > Included 16 PAHs
> Alks JECFA 1F 2005 FEF~EES > Covered those PAHs concerned by
BRI EHY 2 TEPAHS JECFA in 2005
> BIEFSATE2008FE L HYPAHS & » Same as the 16 PAHs in EFSA
ERrYIE M [E] evaluation in 2008
> el (EEYIE AR 4iEPAH > For each sample, the results for
Nes - PAHASE » DU individual PAHs, PAH4, and total
PAHS 285 & PAHs were obtained
> PAH4 £-BaP, CHR, BaA #I > PAH4 is the sum of BaP, CHR, BaA
BbFAR4ER and BbFA

f . Gﬁe




E:fjbll:[ El']lG HPAHS
16 PAHs covered In the study

Benz[a]anthracene BaA Dibenz[a,h]anthracene DBahA
At [a]’& —Zii[a,h]&

Benzo[b]fluoranthene BbFA Dibenzo[a,e]pyrene DBaeP
Rl [b] A% “IRi[a,e]tE

Benzo[j]fluoranthene BjFA Dibenzo[a,h]pyrene DBahP
A [j]152 “Z[a,h]tE

Benzo[k]fluoranthene BkFA Dibenzol[a,i]pyrene DBaiP
Al [K] % —Zi[a,i]tE

Benzo[ghi]perylene BghiP Dibenzol[a,l]pyrene DBalP
#[g,h,i]3E —Zii[a, ]t

Benzo[a]pyrene BaP Indeno[1,2,3-cd]pyrene IP
A [alte eoaiz[1,2,3-c,d]tE

Chrysene CHR 5-methylchrysene MCH
Je£t 5-HEH

Cyclopenta[cd]pyrene CPP Benzo[c]fluorene BcFL
B[ c,d]EE A [c]Zy

/6 PAH4 Z-BaP, CHR, BaA i1 BbFA {J4& % PAH4 is the sum of BaP, CHR, BaA and BbFA

r
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HFe&E B8 Analysis of study result

> BF5E SRR R PRI RIS AT > The study mainly focused on the
Al [a] tE (BaP) #F1PAH4 comparison and analysis of results
HYEE SR on BaP and PAH4

> 1F 5 EPAHSH » BaPig & > BaP is of more concern among

EHERE Y TPAHA:1: various PAHs, and PAH4 is often
EEYEGaaE R EE used as indicator of the occurrence
PAHSHYF51E of the EU priority PAHSs

)
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Fapast B Overall findings

> 300(FIEAR T 74%Es 2/ —FE > Among 300 samples collected, 74%

PAH were detected with at least 1 targeted
- KEEREPAHSIEEA A E /bR |
PAHS » Most samples only detected with small
. Kl EIPAHS £ SR CHR(16.9%) N0 OFPAHS
s HECedP (14.1%), BCF > Predominant PAH: Chrysene (CHR)
<\ . ) 0
(11.2%), BaA (10.5%) 7 (16.9%)
BbF(7.8%) > Followed by CcdP (14.1%), BcF
12074 75 R » The levels of total PAHs ranged from

not detected to 120 mcg/kg

/6 " Gﬁg




AERmEFHIPAHS & §

PAHSs level in food groups

- BERRERSARIGPAHS S BT - B 1T & R
R RIS S RIS -

> Regarding PAHSs in different food groups, “spices” contained the
highest mean level, followed by “meat and poultry” and “oils and
fats”.
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AERmEFHIPAHs 2 B8 E

Range of PAHSs level in food groups

=i hall W[altE (FFR) PAH4 (TfR) PAHs@E=E(TFR)
Food group No. of (Be/ A7) (Be/ A7) (Be/ 2 T)
samples BaP (LB) PAH4 (LB) | Total PAH (LB)

(mcg/kg) (mcg/kg) (mcg/kg)
=V Fe B Cereal and cereal products 35 0-0.090 0-0.63 0-0.99
i Vegetables 40 0-0.060 0-0.41 0-0.97
AFERIZZ 2 Meat and poultry 45 0-6.0 0-36 0-63
RFERIZZ & Fish and aquatic products 50 0-0.27 0-7.3 0-11
Y¥ER1SE Dairy and eggs 20 0-0.060 0-0.16 0-0.45
/NEFIEHELE Snacks and confection 25 0-0.40 0-2.8 0-4.8
JHHS Oils and fats 50 0-0.93 0-7.0 0-20
EXiL Beverages 25 0-0 0-0.100 0-0.37
R} Spices 10 0.13-15 1.2-57 2.3-120
ErE1EZ All samples 300 0-15 0-57 0-120
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e R A SR TT IR

Contributor to dietary exposure to PAHSs

> B R E B E B s AR BB A RE B APAHSHY £
A
- AR A BN R R SN R RS (R

» The food group “cereal and cereal products” is the major contributor
to the dietary exposure to PAHSs for the local adult population

» Taking into account the food consumption data captured from the Second
Hong Kong Population-based Food Consumption Survey




=\ [a) tERYIR A & Dietary Exposure to BaP

I

AAERF A ES B andH hEE A BaPHy o B (SRR B A E N RAVE /7L

Relative contribution of food groups to LB dietary exposure to BaP among local adult population in average

/NEFIEHEL Snacks and
confection 2.1% f

YL RIZE Dairy products /|
and eggs 0.2% |

FBENIKE M Fish and aquaﬂlc
products 0.7%

55%  Vegetables 2.4%

-@\3



PAH4HY#E A = Dietary Exposure to PAH4

AR A ES B A iR A PAHARY 5y BEE B A & MRAVE 77 EE

Relative contribution of food groups to LB dietary exposure to PAH4 among local adult population in average

Spices 5.6% é}ﬁ—[»

ﬁkun Beverages 0.2%

e
ERTHES Snacks and il and fts
confection 1.2% 13.7%

LT Deiey products “nhhha
and eggs 1.5%
ﬁ'\;ﬁﬂjﬂﬁ—}‘émn Fish and aquatic -
products 5.8%

RIBERIZZ & Meat and

poultry 5.9%
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PAHs¥HERIIREZE Health concern of PAHs

> STERZC DL R RAE 5 iESk LY~ In this study, a margin of exposure

(i ] RE R i [ B (MOE) approach was adopted to
= ) :,‘ b o assess possible health concerns
TR ’ INFEISR 587
” ;éggigiﬁég AR TSR > The lower the MOE value, the greater is

the possible effect on public health
» A MOE higher than 10 000 would indicate
a low public health concern
> The calculated MOE values for both
> FiBaPRIPAHAZE TSR 2R BaP and PAH4 are above 10 000

> FREEIRAEANET10 000 - FoREf A&
BRIV EA KR

BE15= 7510 000 > Indicates that the current dietary
> B HETE SR E A E AR A exposure to PAHs for the HK adult
/6 PAHSIY) 53 B35 i FE 52 28Rk population is of low health concerng’r,g
20 ‘




IR Margin of exposure

mMAR— BmAES
HHEE HHEE
Average consumers | High consumers

EEEAER
&EFEHEATREE) (MR-_LR) 0.13- 0.90 0.21- 1.4

Dietary Exposure (ng/kg bw/day) (LB-UB)

FEIRME (MR- LIR)
MOE (LB-UB)

EREAE
&EFEHEATREE) (MR-_LR) 1.4- 4.2 2.3-6.3

Dietary Exposure (ng/kg bw/day) (LB-UB)

BERE (TIR- LR
MOE (LB-UB)

540 000- 78 000 330 000- 51 000

240 000- 81 000 150 000- 54 000
)’ @"9




S ELAt b/t 5T ELRR

Comparison with other studies

> HETEM ST 45 S B E A 3l 7 A BRI S A TR - AR AR S
PAHSHE B A 2 /& {K7KF

TECHY

[+
1|
|

» Comparing the results of the current study with that of the other
places, the dietary exposure to PAHs of the local adult population

IS at the low end of the reported range of exposures

a




&oiam SRR

Conclusion and Recommendations
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&E=e Conclusion

> HETEENRE ACEET A > The current dietary exposure to

PAHSIY 5 & B B 2R K PAHs for the Hong Kong adult
population is of low health concern

- EERTE I TSEBL AL A BT Comparing the results of th
JEHISER » AERAT T RCHY ’ curreﬁ;t stl?dy svitistllj‘lai gf thz other
PAHSs [EE#E A B/

places, the dietary exposure to
PAHSs of the local adult population
IS low
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SCUHBRAEHVER

Advice to Consumers

> 7?5%’] A2 EENE > DL AR & T 28 S i A RS

>

tEV5 49 (HFEPAHS)
0 maintain a balanced and varied diet so as to avoid

excessive exposure to any contaminants (including PAHS)




G HIEER

Advice to Trade

> BREUEE TSI » WS E B imAiEZ R
£ — OO JUF SR R

> ifit,mT/\fEﬁ@JﬁT (& FRY IR AL
e o/ U B an A NI RAE] ZE AR PAHS

» Follow Codex recommendations Iin
its COP (2009) as appropriate

» minimize introduction of PAHSs in food
products during processing in
accordance with the principle of as low
as reasonably achievable
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CODE OF PRACTICE FOR THE REDUCTION OF
CONTAMINATION OF FOOD WITH POLYCYCLIC
AROMATIC HYDROCARBONS (PAH) FROM
SMOKING AND DIRECT DRYING PROCESSES

CAC/RCP 68-2009

INTRODUCTION

1. Many chemical contaminants are formed during the combustion of fuel both in the

smoking and in the direct drying process. Examples include polycyclic aromatic
hydrocarbons (PAH), dioxins, formaldehyde, nitrogen and sulphur oxides
(relevant for formation of e.g. nitrosamines). Furthermore, heavy metals are also
found in combustion gases. The types and amount of contaminants depend on
the fuel used, the temperature and possible other parameters.

. Hundreds of individual PAH may be formed and released as a result of

incomplete combustion or pyrolysis of organic matter, during forest fires and
volcanic eruptions as well as industrial processes or other human activities,
including the processing and preparation of food. Owing to their mode of
formation, PAH are ubiquitous in the environment and therefore enter the food
chain, especially via air and soil. PAH can be present in the raw materials due to
environmental contamination from the air by deposition on crops, from
contaminated soils and transfer from water to fresh and marine invertebrates.
Commercial and domestic food preparation such as smoking, drying, roasting,
baking, barbecuing or frying are recognized as important sources of food
contamination. Presence of PAH in vegetable oils can also originate from
smoking and drying processes used to dry oil seeds prior to oil extraction.

. Contamination of food with PAH via environmental contamination should be

controlled either by source-directed measures like filtering the smoke from
relevant industries (e.g. cement work, incinerator and metallurgy) and limiting the
exhaust fumes of PAH from cars. Good practices, including the selection of
appropriate farmland/fishing waters, could also decrease the environmental
contamination of raw materials with PAH. However, this contribution to the
reduction of PAH intake from the final food is not included in this Code of
Practice.
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