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Dietary Exposure to
Non-Dioxin-Like Polychlorinated Biphenyls
(PCBs) of Hong Kong Adult Population
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What is polychlorinated biphenyls (PCBs)?
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a phenyl ring

Polychlorinated biphenyls (PCBs)
@ a group of chemicals with similar basic structure
(biphenyls - two connected phenyl rings)

@ number and position of chlorine attached to biphenyl are different ;
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What is polychlormated biphenyls (PCBs) 41 1’4’
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What is polychlorinated biphenyls (PCBs)?
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man-made environmental contaminants
mass production since 1930 and used in a number of industrial

applications such as electrical insulators

very stable
cause harm to environment and human health

banned for use since 1970s .
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What is polychlorinated biphenyls (PCBs)?
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. PCBs

= persist in the environment and bioaccumulate in the food chain

= fat soluble
= main route of exposure

o foods of animal origin such as fish, meat, dairy products and eggs TN
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What are non-dioxin-like polychlorinated biphenyls (PCBs)?
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PCBs
RE S E B F EoEEH S A RF
Dioxin-like PCBs Non-dioxin-like PCBs
A T2 R - rE AR 1Y FRPEE - EE 7
toxicological properties similar | toxicological properties different
to dioxins from dioxins
TG AR ESF L REY
they can be considered separately
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What are non-d1ox1n-11ke polychlormated b1phenyls (PCBs)?

—EERR A BRF
Dioxin-like PCBs

3 T2 E - R AR
toxicological properties similar to dioxins

2011 F = 7

Study in 2011

the general population was unlikely to experience undesirable
health effects of dioxins and dioxin-like PCBs.
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What are non-dioxin-like polychlorinated biphenyls (PCBs)?

Pl A
Non-dioxin-like PCBs
® FRPFE-_EETF
® toxicological properties different from dioxins
® 1 A EIFERADM PR b %
® no local data for health risk assessment
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Health effect of non-dioxin-like PCBs
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Health effects
o affect endocrine system
disrupt thyroid hormone levels
o affect immune systems
o affect neurobehavioural development
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Health effect of non-dioxin-like PCBs
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Carcinogenicity
o International Agency for Research on Cancer (IARC)

PCB
0 Group 1 agent, I.e. carcinogenic to human
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Objectives
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to determine the sum of non-dioxin-like PCBs in food

to estimate the dietary exposure to non-dioxin-like PCBs of
the Hong Kong adult population

to assess the associated health risks
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Food sampling and preparation
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71 food items selected

o animal origin and their products and oily food
» Fish and seafood and their products
~ Meat, poultry and game and their products
~ Dairy products

~ Fats and oils ~ Eggs and their products
> Mixed dishes

» Beverages, non-alcoholic .

Cereals and their products and others LA
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Food sampling and preparation
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= 4 sampling occasions in twelve months
Each occasion
o purchase 3 samples for each food items
a combine the 3 samples of the same item into a
composite sample
= analysed 284 composite samples in total
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aboratory analysis
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= conduct by the Food Research Laboratory (FRL) of
the CFS :
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Health-based guidance values (HBGV5s)
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o PCB-28 ~ 52 ~ 101 - 138 ~ 153% 180

to assess associated health risks
make reference to HBGV from some European countries
10 ng/kg bw/day for sum of the six non-dioxin-like PCBs
six non-dioxin-like PCBs:
PCB-28, 52, 101, 138, 153 and 180 .
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Health-based guidance values (HBGVs)

1 =—H&77Z—5(1x 10°5)

1 ng (microgramme) = one millionth of a gramme (1x 10° g)
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Results and discussion
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5 % (79%)

225 samples (out of 284) with no non-dioxin-like PCBs detected

(79%)
food groups with non-dioxin-like PCBs not detected
cereals and their products
eggs and their products
mixed dishes
beverages, non-alcoholic 18
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Results and discussion
284 Btk AP » K jﬁ Bk A 2ok F 2 B F
(21%)
oEER I FEF 7 E RN
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only 59 samples (out of 284) with detected non-dioxin-like PCBs
(21%)
levels of non-dioxin-like PCBs were low

among these 59 samples, 50 belonged to ““fish and seafood and
their products”

similar to overseas studies

and Environm
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Results and discussion

o EERIABMFIEALT (TR RR)
Distribution of non-dioxin-like PCB (Lower bound — Upper bound)
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CE AR

Food group

2o EE S R TR ARS
(fe RIH% ~ B P )

No. samples with detected non-dioxin-
like PCBs (no. of samples tested)

T 3o (i 2 )

Mean (ug/kg)

hapfes 22 AR

Fish and seafood and their 50 (76) 0.89 — 0.93
products
BAE s RAfrmeRz 2R
Meat, poultry and game and 3 (48) 0.01 - 0.07
their products

d s 1 (20) 0.01 - 0.06
Dairy products - :
B 4(8) 0.17 — 0.22
Fats and oils
H
- 1(16) 0.00 — 0.07

Others
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Results and discussion
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Non-dioxin-like PCBs In Fish and seafood and their products
(Lower bound — Upper bound)

T 3aE (Hese/ o 1)

2 ! . H#
B ey 14.23 — 14.82
Data from European study#

P ey B % 0.89 - 0.93

Resuts of this stud

#*EFSA. Update of the monitoring of levels of dioxins and PCBs in food and feed. EFSA Journal 2012;
10(7):2832. Available from URL.: http://www.efsa.europa.eu/fr/search/doc/2832.pdf /[\_,\
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Results and discussion

FACEER S AMERE S
Food items with higher level of non-dioxin-like PCBs

T3az & (kw/=T)
Mean concentration (ug/kg)
= = % salmon fish 5.7
¥k oyster 3.4
¥ < 4 mandarin fish 3.1
+ - 4. vyellow croaker fish 1.7
78 4. pomfret fish 1.2

Centre for fFood Safety
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Dietary Exposure
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Dietary exposure (ng/kg bw/day)

— HE A N = R
Average High consumer
rE
Current study 0.68 —1.38 3.08 -3.84
[ S 6.8% — 13.8% 30.8% — 38.4%

% HBGV

Health-base guidance value: 10 ng/kg bw/day
exposures were below the health-based guidance value

general population was unlikely to experience undesirable health effects of
non-dioxin-like PCBs
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B2 3%

Comparison with other places

Results and discussion
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Places

FpHEGHENE (B/F 2 THE)
Dietary exposure (ng/kg bw/day)
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(Lower bound — Upper bound)

— 2L A Average

# ~ ¥ B 74 High consumer

IR

4 % Hong Kong 0.68 —1.38 3.08 — 3.84
(~# %) (Current study)

7 i Netherlands 3.8-4.5 8.1-9.5
& B UK 4.1-5.3 9.8-11.7
# B Germany 4.3—-5.3 144 —-15.9
41 pE Belgium 46—-5.4 14.7 —15.3
2 ¢ Denmark 5.4-6.3 10.8-11.8
2 Sweden 5.7-6.0 12.8-13.1
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Results and discussion

J R gL 8 Rk
Major food contributors

3 8% 1.4%
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Fish & seafood and their products
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Mixed dishes

M- EEFEREHAL
Meat, poultry & game and their products
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o Particularly fish R
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Results and discussion
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General population

o unlikely to experience major undesirable health effect

Predominant route of exposure:
o Food of animal origin

ifety



L

Results and discussion
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International effort has been made to reduce the dietary
exposure to PCBs of the population

source control measures
0 banned for use since 1970s
different studies have shown that PCB concentrations In

major food groups have been decreasing Dy
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Advice to public
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Have a balanced and varied diet

o Include a wide variety of fruit and vegetables

0 SO as to avold excessive exposure to contaminants
from a small range of food items
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Advice to public

a ffg”ﬁ ’Zﬁéj\%%’_’%;’ﬁ Y & E 0 A
¥ B B

Recommend moderate consumption of a variety of fish

o Fish contain many essential nutrients
such as omega-3 fatty acids, and
high quality proteins
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Thank you
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28MERRAS TR - 225 A A = TR e SR 2 A (79%)
225 samples (out of 284) with no non-dioxin-like PCBs detected (79%)

BER e RE -0
value is “not detected (ND)” -

HIERVEUE

true value
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\fﬁ%iﬂﬂﬁ&'ﬁ / Detection limit
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(1) -5 7@ % “2% #%4=07
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Assumption

(1) “ND = 0" is used for lower bound (LB) figures A

(2) “ND = LOD” is used for upper bound (UB) figures 32 |
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ggr(r)lgiggxm-llke PCB content in fish Mean (ig/kg) [RanngB]
= = 4 Salmon 5.7 [4.40 — 6.30]
1 1= 4. Mandarin fish 3.1[0.67 — 7.40]
+ 7= 4. Yellow croaker 1.7 [1.30 — 2.20]
8 4. (fig 4.) Pomfret 1.2 [0.90 — 1.60]
& sz Grouper 0.55[0.41 — 0.75]
iz %2 Golden thread 0.34 [0.30 — 0.37]
5 g Horse head 0.29 [0.24 — 0.31]
~ ¢ 4. Big head 0.23[0.13 - 0.44]
% g Grey mullet 0.23 [0.20 — 0.26]

# 4. ¢ Dace, minced 0.15[0.13 - 0.16]
"'é i /% 1 & Tuna 0.08 [0.06 — 0.15]
#z 4. Grass carp A # 4! not detected
3 55/ Sole # 1 11 not detected
4. 34 5 Fish ball/fish cake * # 1! not detected
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Low levels of NDL-PCBs were detected In

beef ( mean: 0.16 ng/kg at the UB)
Ice-cream (mean: 0.08 pg/kg at the UB )
Butter (mean: 0.38 ug/kg at the UB )
chocolate ( mean: 0.08 pg/kg at the UB )
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EU maximum levels (ug/kg) for non-dioxin-like PCBs in fish

a e e S - A R e S R
Foodstuffs Sum of 6 NDL-PCBs

hipz A5

fish and fishery products =
ZEEBBNat Tz § (Mewl+ )
Food items with highest Mean concentration (ug/kg)
levels

= = 4 salmon fish 5.7

+ £ 4. mandarin fish 3.1

+ = 4. yellow croaker fish 1.7

2z ‘% pomfret fish 1.2 5}
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IR (R giFe)
(Hsel = 7)
US (temporary tolerance)
(ng/kg)

2000

P (= B2 rEE HRPCBs2 fqv)

(s /= 1)
Mainland (sum of 7 PCBs)

(ng/kg)

500 ug/kg
(GB 2762-2012)

e I - R R S N
Tz § (B2 7)
Sum of 6 NDL-PCBs
Mean concentration (ug/kg)

= < 4 salmon fish 5.7
¥k oyster 3.4
+ £ 4 mandarin fish 3.1
+ 7= 4. yellow croaker fish 1.7
4 @8 % pomfret fish 1.2
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Results and discussion
S RER LA RS
AR es A2 2 2R 5
0 b F 984.3%

Major food contributors
Fish and seafood and their products
0 84.3% of total exposure
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