The First Hong Kong Total Diet Study:
Dioxins and dioxin-like polychlorinated
biphenyls (PCBS)

v 'i; pierstid
. 44 y ¥
f-_ -«’éﬂ ﬁ-‘i EH_U‘LJ .' f : 5 =
ﬂ}‘ - : f.:-, = '

oot

@G L
"9 Centre for Food Safety




D ¥

@ Introduction to Total Diet Study
2 The First Hong Kong Total Diet Study
» Objectives & Methodology
® Dioxins and Dioxin-like PCBs
- » Study Findings O o2
@ Recommendation : @"g i =

ﬁ%%ﬁfﬁﬁ Centre for Food Safety

Food and Environmental
ygiene Departmen




S SF Y 7L
Total diet study (TDS)
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A tool for estimating dietary exposure, one of
the steps In risk assessment

a Involves food sampling and preparation, laboratory
analysis, dietary exposure estimation
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Total diet study (TDS) (2)
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Internationally recognised
o Most cost effective way to estimate the dietary exposure of
various population for a range of chemicals or nutrients

Provide scientific basis for assessing food safety
risks and regulating food supply
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TDS differs from food surveillance programme
o Focus on substances in the whole diet, not on individual foods

o Prepare foods as table-ready form
Take into consideration the impact of cooking

o Assess dietary exposure to substances actually ingested by the
~~population, rather than concentrations of substgfices in food
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The First Hong Kong Total Diet Study
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Period: 2010 ~ 2014

Objectives:
o To estimate the dietary exposures of the HK population and
population subgroups to a range of substances
=" u including contaminants and nutrients ~ PN \
#€ 4 To assess any associated health risks @’ ‘9 R ¥ 2 2
6

T Centre for Food Safety

Food and Environmental




ﬁ’%%@ifﬁﬂs%

AEFRBEIFE (D)
The First Hong Kong Total Diet Study (2)
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Food consumption data source

o Population-Based Food Consumption Survey (FCS)

o Select 150 TDS food items, based on food
consumption pattern
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The First Hong Kong Total Diet Study (3)
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Analysis of over 130 substances
o Pesticide residues (e.g. organophorous pesticides)
o persistent organic pollutants (POPs) (e.g. dioxins)
o Metallic contaminants (e.g. inorganic arsenic)

o Mycotoxins (e.g. aflatoxins)
u Macronutrients (e.g. saturated fatty acids),

elements (e.g. sodium), etc.
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Food sampling and preparation
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Commission the Chinese University of Hong Kong to carry out
o 4 occasions from March 2010 to February 2011
On each occasion (about three-month period)
o Purchase 3 samples for each of 150 food items

o Prepare food as table-ready form
"~ Combine the 3 samples of the same item intof& composﬂe

/o e S
Jﬁ'%%ﬁj{ %gsample g 9 [:entre for Food Safety

od and Environmental
ygiene Depar




S P thfoadZ (=)

Food sampling and preparation (2)

L2 B1800REH » ¥ & & %6007 2
#AIFLERLS T

A total of 1800 samples were collected and
combined into 600 composite samples for
laboratory analysis
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aboratory analysis
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Mainly conduct by the Food Research Laboratory
(FRL) of the CFS
Some substances such as dioxins:
o Conduct by the Government Laboratory

Perform in batches with reference to the nature
2 and stability of the selected substanogs S BWZEH D
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Perform with the aid of an in-house developed web-based
computer system, “EASY” (Exposure Assessment System)
Exposure level:

o Mean - average dietary exposure

o 95th percentile - exposure for high consumers

_EExposure Assessment System - Welcome Pag... | & | ) | o - EEE > TFEHES - TEO - 'ﬂ' -

home | about easy | logout| FunclD: Main

Exposure Assessment System propwse) i\

Total Diet Study Risk Assessment for Individual Chemical Food Consumption
(TDS) Supporting Standard Hazard Assessment Data Enquiry
Setting

System Maintenance

ety




gl i S
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= Reports will be issued In phases
= FIrst report:

a Dioxins and dioxin-like PCBs
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Dioxins and dioxin-like
polychlorinated biphenyls (PCBs)
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Persistent organic pollutants (POPs) covered
by the Stockholm Convention
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Dioxins and dioxin-like PCBs
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Dioxin-like PCBs
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Polychlorinated dibenzo-para-
dioxins (PCDD)
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Polychlorinated dibenzofurans
(PCDF)
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Polychlorinated biphenyls (PCBs)
exhibit toxicological properties
similar to dioxins
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Due to similarity in toxicity profiles and mechamsms of action, they
are generally considered together as a group
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Sources of dioxins and dioxin-like PCBs
R
Environmental contaminants
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Dioxins P
Occur naturally, by-products of
combustion and industrial processes
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PCBs JEI0E N4 » 21 & #
Industrial uses such as electrical insulators
Banned for use since 1970s __
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Sources of dioxins and dioxin-like PCBs (2)
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Persist In the environment and bioaccumulate
IN the food chain

Malin route of exposure

o Foods of animal origin such as meat, dairy products,
_eggs and fish
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Health Effect
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Short-term exposure to high levels in human
o Skin lesions known as chloracne
Long-term exposure in human

o Immunotoxicity, developmental and neurodevelopmental
effects, and effects on thyroid and steroid hormones and
~ , reproductive functions
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Health Effect (2)
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Carcinogenicity
o International Agency for Research on Cancer (IARC)
2,3,7,8-tetraCDD (TCDD)
2,3,4,7,8-pentaCDF

PCB 126
2 Group 1 agent, i.e. carcinogenic to hwgan*' BYEZ 2 F
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Safety reference value
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Provisional tolerable monthly intake (PTMI) [JECFA (2001)]
0 70 pg TEQ/ kg bw/ month

for PCDDs, PCDFs and dioxin-like PCBs

JECFA:
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o Joint Food and Agrlculture Organization/ W Id Health Organization

Expert Committee on Food additives

g Ldn=- FiA - n (1X 10925 ) e
j@ = 1 pg (picogramme) = one million millionth of a gramme (1x 10-12 g) ifety
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Safety reference value (2)
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TEQ value

o Compute using the toxic equivalency factors (TEFs)
established by WHO (2005)

o TEFs

o Assign to 29 congeners

o By comparing their toxicities relative to the most toxic
one (TCDD) -
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Results
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71 food items out of 150 food items
o Mainly foods of animal origin and their products

and oily food
2 occasions out of 4 occasions
fTotally analysed 142 composite samples
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Results (2)
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Detected 1n 66%0 of test results

2 X588 ¢ § 2 (A RTEQ/%)
Food items with highest levels Concentration (pg TEQ/Q)
¥ 1= 4. Mandarin fish 1.056

¥ Oyster 0.926

#8 4. Pomfret fish 0.885
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Dietary Exposure
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Dietary exposure (pg TEQ/kg bw/month)
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Average High consumer
r~EAT
L 21.92 59.65
Current study
% PTMI 31.3 85.2
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Exposures were below the PTMI
/| = General population was unlikely to experience major SR

jﬁ undeswable health effects of dioxins and dioxin-like PCBs (@t




i S~ £ 2 PTMIZ W &

P
Comparison between dietary exposure & PTMI

PTMI
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PTMI

o An estimate of the amount of a chemical that can be ingested over a
lifetime without appreciable risk

o Emphasis of PTMI is a lifetime exposure

An intake above the PTMI does not automatically mean that
health is at risk

Transient excursion above the PTMI would have no health L
consequences provided that the average intake over long period .,

1S not exceeded
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Comparison with previous local study
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Dietary exposure (pg TEQ/kg bw/month)

— AE A FTrE 3 DA
Average High consumer

F 3 (2002 )(® £ 2) 25.5 62.1
Study (2002) (PCDD/PCDF) (PCDD/PCDF)
(Secondary school student)
KT (2 4) 21.92 59.65
Current study (Adults) (PCDD/PCDF & PCB) (PCDD/PCDF & PCB)
o Current study

LI >F More comprehensive

P b A Include dioxin-like PCBs in | .

EXE ' ‘ exposure estimation e
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Comparison with other places
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Places Dietary exposure (pg TEQ/kg bw/month)
— Ar A Average Jj’%)\ ‘E‘_ % e A High consumer

% B USA 18.2abc

27+ Australia 15.62d 40.6 (95P) 2 d

% #& Hong Kong 21.92°¢ 59.65 (95P) ©

(## %) (Current study)

P Japan 25.2 ¢

# R UK 27 ad 51 (97.5P) 2 d

¢ B China 45-28.820

7= & Netherlands 39 ¢

% % Finland b5.5ad

75 & Sweden 56,1 ad

a WHO TEF 1998 ¢

» b PCDD/PCDF
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2.71%

4.9%

7.0%

20.0%

1.3%
1.4%
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or food contributors
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Similar to other dietary exposure studies
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Fish & seafood and their products

POAE s R rBeR 2 AEE
Meat, poultry & game and their

products
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Mixed dishes
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Cereals and their products
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Beverages, non-alcoholic
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Eggs and their products
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Dairy products
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Fats and oils
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Others
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Major food contributors (2)
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Fish and fishery products
0 55.6% of total exposure
o Significant source of exposure
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Conclusion
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General population
o unlikely to experience major undesirable health
effect
Predominant route of exposure:

o Food of animal origin
_u Particularly fish, meat and poultry
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Effort should be made to reduce the dietary
exposure to dioxins and dioxin-like PCBs of
the population
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Prevention and reduction of human exposure
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Through source-directed measures

Reduction of dioxin emission and their subsequent

contamination of food

o International efforts are essential

Codex Code of Practice (2006)

¢ o Gives guidance to national authorities, farmers, and feed
Jé and food manufacturers on preventive measures ffety
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Advice to public
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Trim fat from meat
Consume low fat dairy

Have a balanced and varied diet

0 Includes a wide variety of fruit and vegetables

0 S0 as to avoid excessive exposure to contaminants

- from a small range of food items :
BYZZE PN
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Advice to public (2)
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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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Publicity
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Study report on dioxins and dioxin-like PCBs
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e uploaded in the webpage of CFS
DS reports

ne released in phases and uploaded In the

@ BY & &2 $ O
35 9 Centre for Food Safety

- webpage of CFS



W
Thank you

. @" BYREFH N
AT ’ ‘9 Centre for Food Safety




	香港首個總膳食研究：�二噁英和二噁英樣多氯聯苯
	內容�Content
	總膳食研究�Total diet study (TDS)�
	Slide Number 4
	Slide Number 5
	香港首個總膳食研究�The First Hong Kong Total Diet Study� 
	Slide Number 7
	Slide Number 8
	食物抽樣和處理�Food sampling and preparation
	食物抽樣和處理(二)�Food sampling and preparation (2)
	化驗分析�Laboratory analysis
	膳食攝入量評估�Dietary exposure estimation 
	研究報告�Study report
	二噁英和二噁英樣多氯聯苯�Dioxins and dioxin-like polychlorinated biphenyls (PCBs)
	二噁英和二噁英樣多氯聯苯�Dioxins and dioxin-like PCBs
	二噁英和二噁英樣多氯聯苯的來源�Sources of dioxins and dioxin-like PCBs
	Slide Number 17
	對健康的影響�Health Effect
	對健康的影響(二)�Health Effect (2)
	安全參考值�Safety reference value
	安全參考值(二)�Safety reference value (2)
	研究結果�Results
	研究結果(二)�Results (2)
	膳食攝入量�Dietary Exposure
	膳食攝入量與 PTMI之比較�Comparison between dietary exposure & PTMI�
	跟過往本地研究比較�Comparison with previous local study
	Slide Number 27
	主要的膳食來源�Major food contributors
	主要的膳食來源 (二)�Major food contributors (2)
	結論� Conclusion
	結論(二)�Conclusion (2)
	預防和減少人類的攝入量�Prevention and reduction of human exposure 
	給市民的建議 �Advice to public
	給市民的建議(二)�Advice to public (2)
	公佈�Publicity
	謝謝�Thank you

