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Objectives

* to determine the total sum of PAs in selected food items;

* {0 estimate the dietary exposure to PAs of the HK adult
population; and

e t0 assess the associated health risks.
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Pyrrolizidine Alkaloids (PAS)

 secondary metabolites
v'are not directly involved in the normal growth,
development, or reproduction of an organism
/  v'to ward off herbivores B
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Pyrrolizidine Alkaloids (PAS)

* natural toxins
v found In a wide variety of plant species
® can cause severe economic losses to farmers
_* possibility of risk to humans
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Pyrrolizidine Alkaloids (PAS)

« over 6 000 plant species

* 3% of the world’s flowering plants
 approximately 660 different PA structures
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Pyrrolizidine Alkaloids (PAS)

Toxmty
affect predominantly the liver and lung
characterised by acute hepatic veno-occlusive disease
v small veins in the liver are obstructed

/ v accumulation of fluid in the peritoneal cavity, increased liver size

chronic onset may lead to liver cirrhosis r/E\
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Pyrrolizidine Alkaloids
Carcinogenicity
* International Agency for Research on Cancer (IARC)
v" no epidemiological data suggests a link of PA exposure and
cancer in humans

v'animal studies

> some PAs show carcinogenic and genotoxic effects D
aty
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Pyrrolizidine Alkaloids (PASs)

International Agency for Research on Cancer (IARC)

« group 2B (possibly carcinogenic to humans)

« group 3 (not classifiable as to its carcinogenicity to humans)
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Dietary exposures
* through plant products
v grain or grain products (flour or bread)
» contaminated with seeds from PA-containing weed
» direct human cases of poisoning

v’ tea products, spices
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Dietary exposures
* carry-over of plant PAs into food of animal origin
v honey, milk, eggs and offal
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Dietary exposures to PAS
e exposure through honey (EFSA 2011)
v some honey contain high levels of PA

» for those toddlers and children who are high

consumers of honey
» a possible health concern 10
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Source and exposures to PAS

e exposure through tea products (The German Federal Institute
for Risk Assessment (BfR) 2013)
v some tea products contain high levels of PAs

v adults and children

> frequently consume large amount
> apossible health concern
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Pyrrolizidine Alkaloids (PAS)
o JECFA

v human exposure < 0.0182 ug/kg bw/day
> from public health point of view
> low health concern “
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a3 & 2 % /[ Food group

PHEPREAS (P e 2 Fk 288k 0
%a & ) / Cereals and cereal products grains
(wheat flour, barley flour, rye flour, white bread)
£y fodn B 5 (2 4w 0 v ps o B ) [ Milk and
milk products (milk, cheese, yoghurt)
(3t > *8) [ Eggs (chicken, duck)
Poapfop Bl (2R 0 25F 0 B 0 BT SR
¥¢5F) [ Meat and meat product (beef, cattle liver,
pork, pig liver, chicken meat, chicken liver)
$2 8 [ Honey
¥z @ % AL / Dried spices
B E (= #2)/ Tealeave (infusion)
fé % 4L [ Tea beverage 22 2 th QD)
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Methodology and chemical analysis
Selected food items
« analysed the total sum of 28 PAs
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28 PA(s)

Echimidine N-oxide
Erucifoline N-oxide
Europine N-oxide
Heliotrine N-oxide
Intermedine N-oxide
Jacobine N-oxide

Lasiocarpine Lasiocarpine N-oxide

Lycopsamine N-oxide
Monocrotaline N-oxide

Retrorsine N-oxide

Senecionine Senecionine N-oxide
Sicileelolgh/l el Seneciphylline N-oxide
Sisilslel/siaialss - Senecivernine N-oxide
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Methodology and chemical analysis
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 results combined with local consumption information
v" Hong Kong Population-based Food Consumption

Survey (2005-2007)

v' average (PA dietary exposure) consumers

/" \/ hlgh (PA dietary exposure) consumers
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Results and discussion

« 118 out of 234 samples analysed with at least one
PA (50%).

* 91 samples of 118 samples (77%)
v honey, dried spices, tea leaves (infusion)

+ all in “meat and meat products”: < LOD \
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Average (PA dietary | High consumer (PA
exposure) dietary exposure)

PA¥: ~ £ & 04

0.0003 - 0.0015

0.0015 - 0.0043

(//ﬁkw’(fu/ﬁ >TREE) (T )
Dietary exposure

(ug/kg bw/day)(LB-UB)

Results and discussion
human exposure < 0.0182 ug/kg bw/day
* Indicating a low health concern P
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Results and discussion
Basic dietary advice on healthy eating
e maintain a balanced and varied diet
v" includes a wide variety of fruit and vegetables
v' s0 as to avoid excessive exposure to any contaminants
from a small range of food items
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YR BABP MR T o () 2 T E) [ ]
food group number of =4k A #7 ik mean (ug/kg fresh weight) [range]
samples BA < 19 Ioig
% of samples = - =
<LOD LB UB
¥ % honey 6 0 74  [021-16] 75 [0.31 — 16]
EE( #*E)
tea leave (infusion) 48 50 0.33 [0—2.6] 0.46 [0.14 — 2.7]
§c % % #dried
spices 82 26 300 [0-11000] 300  [0.14—11000]
Frd FECFE) T pa(es. 2 ) (4 ')
specific tea leaves (infusion) mean conc. (ug/kg) (UB)
B2 i %21 % rooibos tea 1.7
& ¥ % % verbena tea 0.87
& j= & peppermint tea 0.44
+ 4 % chamomile tea 0.43
~—y ‘!Z%:J CCITUOC TUOT TOUOU EC!!E!.M

nnnnnnnnnnnnnnnnnnn



23
% B3 Results and discussion

Fd A E(2 #Hi2)/ tealeaves (infusion)

T30 (/D> T#HEL) [T T 1]
mean (ug/kg fresh weight) (lower bound — upper bound)

LR B eEE A
Hong Kong EFSA(2016)

B R BT R 1.60-1.70 4.1-6.3
rooibos tea

B A 0.33-0.44 3.5-6.2
peppermint tea

HH5 % 0.30 —0.43 23-48
chamomile tea
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dried spices mean conc. pg/kg (UB)

£ 78 4% cumin Seed 1 900

24 % oregano 1400

it 5 tarragon 1100

Results and discussion

Dried spices

« used in small amounts as minor ingredients
/., > estimated not a significant contribution of PAs to overall PAs
Js dietary exposure
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Results and discussion
Dietary exposure to PAs should be as low as possible.
« Companies producing dried spices and tea leaves
v" identify the causes of contamination
v undertake source-directed measures to prevent and reduce PA
contamination
» Code of Practice for Weed Control to Prevent and Reduce
Pyrrolizidine Alkaloid Contamination in Food and Feed |,
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Uncertainties and Limitations
* cannot reflect the actual situation

v’ limited no. of samples analysed (limited lab resource)
* asnapshot of PAs In certain foods

v cannot reflect batch to batch variations
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Uncertainties and Limitations of the Study
 Individual PAs differ in potency
v"insufficient data to identify their relative potency
v"evaluation of combined effects not possible
« other PAs not analysed
v' alack of reference material for these PAs
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