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Managing the Risks
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Chemical Health Hazard
Assessment Division
- Food Additives

- Contaminants CFIA
- Natural Toxicants compliance

Setting standards (MLs) Recalls

. . (Class 1, 2, and 3)
Assessing health risks
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Managing the Risks (cont.)

Guidelines for different affected food commodities

consider risk metric (i.e. tolerable daily intake or TDI) and
how much of that food is consumed
consider other foods

And make recommendations regarding guidelines for the
Hazard Analysis at Critical Control Points (HACCP)
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Terms and Units used

' Pertaining to foods

occurrence Hg per g food
guidelines ug per g food
B Pertaining to humans (risk metrics)

acute reference dose R.D, e ug per kg bw (single day
short-term daily intake (TDlgpqr) ug per kg bw per day
tolerable daily intake (TDI) ug per kg bw per day
negligible cancer risk intake (NCRI)  ug per kg bw per day

| Human Exposure ug per kg bw per day
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General principles and examples throughout the presentation

Solanine: common plant toxicant in potatoes
Patulin: non-carcinogenic mycotoxin in apple juice

toxicology, occurrence, consumption, probabilistic exposure, risk
assessment and management

Ochratoxin: a carcinogenic mycotoxin in many foods

toxicology, occurrence, consumption, probabilistic exposure, risk
assessment and management

Paralytic Shellfish Toxins (PSPS): acute toxins in shellfish
risk assessment, acute reference dose, risk management
Questions and Answers

el . e Bureau of Chemical Safety Canadi
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Hazard x Exposure = Risk

Hazard to Humans

based on scientific evidence of a contaminant to cause harm under
specific conditions (inherent property)

requires extrapolation to derive risk metrics
Human Exposure

occurrence levels; food consumption; duration;
age groups; special subpopulations

Risk
probability of adverse effects in humans
severity of effects; life-stage

Bell B0 &% Bureau of Chemical Safety Canadi
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Natural toxicants

4 © Class Source Food Examples
./‘ )
V7\ Phytotoxins  plants plant deriv.  solanine
\%\
”W\ Phycotoxins  dinoflag. shellfish PSP toxins
S (saxitoxins)

Mycotoxins  fungi many patulin
ochratoxin A
deoxynivalenol
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Rating health risks from foods

ACUTE CHRONIC
L HIGH
Mlcroblolgglcal Mycotoxins
Phycotoxins Anthropog.
/e Phytotoxins (some) Contaminants
Mycotoxins Phytotoxins (some)
' - Anthropog. Phycotoxins
N Contaminants Microbiological
Sl Pesticide Residues Pesticide Residues
\\\. Food Additives LOW  Food Additives
Bol o, g, Bureau of Chemical Safety Canadi

B HEERDER) RS

2 =4
1R
gggi | ?gﬁﬁ%ME
p = A A3
/o f%iﬁw@ E%ﬁ@m@
| o= =
Lo ABEERSE Bty
o ﬁ%%% ﬁ%%%
&i. BN i B REMY

Bl G &s. Bureau of Chemical Safety Canada




\ Issue Identification \

health concern?

/ - \
\ Risk Assessment \
Monitoring P Experimental
Surveys \Ha_zard I‘dent_lflcatlon\ research
for several years ep;ﬁ:;?':g;z:‘;‘:‘d‘:?:o in vitro also mechanisms
molecular ' _— biomarkers

\ Hazard Characterization \
non-carcinogenic carcinogenic

critical effect mode of action -
l relevance to humans if not relevant
' N T |consider other
threshold threshold no threshold lendpoint

N
EXpOSUre N°A¢EL' BDos TD\I)f J linear models
Assessment UF’s
TDI NCRI
Monitoring data
Food ti . . .
Lifestage \ | Risk Characterization |
Duration
Deterministic EXP: DI Exp:NCRI
Probabilistic MoE to BDOE\‘ uncertainties A/MOE to TDos
prioritize
Risk Management ‘ Kuiper-Goodman, 2005
risk reduction, options | ALARA
Guidelines
MRL’s, HACCP
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TGAS: Solanine and Chaconine

»' * TGAs are glycoalkaloids common in potatoes at levels of 6 to
14 mg per 100 g; stable to cooking

* Increase as a result of sunburn as well as damage to potatoes
» Cholinesterase inhibitors

'« Can cause human illness at levels > 22 mg/100 g, and have
caused fatalities in the past at higher levels; no TDI

ll © Lenape variety was banned because of high levels of TGA

* Inrecent years several new varieties were high in TGA, and
registration was disallowed in Canada; need better testing
protocols for new varieties

«  With HACCP* and public education : generally no problems

Hazard Analysis of Critical Control Points

Bl et S Bureau of Chemical Safety Canadi
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Risk assessment of mycotoxins

: Patulin

Deoxynivalenol

: Ochratoxin

Ergot alkaloids :

o
Fumonisins

Aflatoxin
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Evidence for Carcinogenicity- IARC

Mycotoxin Human

aflatoxin B1
M1

ochratoxin A

F. verticilloides toxins
fumonisin B1
Deoxynivalenol
Zearalenone

Patulin

S=sufficient, L=limited,

Animal Classification

I=inadequate, N=negative

FDANMEIZEE T SHEEHL- IARC

Er

TI75h¥ 2 Bl
“ M1

FIIRFTA

F. verticilloides toxins
JE=VUBL
THEL=L/—)

7oL /v

AWM \

S=14, L=REMK,

93R

I=F1+4, N=BE
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Tolerable Daily Intakes for Mycotoxins

Mycotoxin

Aflatoxin B1
Hep +/ -

Ochratoxin A

Deoxynivalenol

Zearalenone

Patulin

Fumonisin B1

TDI
in ng / kg bw / day

Potency estimate
0.07,1.9

Reference

JECFA 97, 2003, FDA 1993
Kuiper-Goodman 1995

HC ’89, 08
JECFA 1995

NC 1991; EC 1998
EFSA 2006

HC 1987
EC 1999; NC 1998
JECFA 2001, HC 2001

Kuiper-Goodman 1987
Nordic council 1998
JECFA 1999

EC 2000

JECFA 1995
JECFA 2001

Bureau of Chemical Safety
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JECFA 97, 2003, FDA 1993
Kuiper-Goodman 1995

HC ’89, 08
JECFA 1995

NC 1991; EC 1998
EFSA 2006

HC 1987
EC 1999; NC 1998
JECFA 2001, HC 2001

Kuiper-Goodman 1987
Nordic council 1998
JECFA 1999

EC 2000

JECFA 1995
JECFA 2001
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‘Penicillium
verrucosum

s
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TDI=3 or NCRI=4 ng/kg bw
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OH [+]

errucosum
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Monitoring

Surveys
for several years

] Issue Identification \

health concern?

— Risk Assessment | T

T Y

]Hazard Identification\
epidemiological studies
animal studies, in vivo, in vitro
molecular i

I\

]Hazard Characterization\

non-carcinogenic carcinogenic
critical effect mode of action
relevance to humans

MoE to BDOS\‘ uncertainties A/MOE to TDos
prioritize

Risk Management \
ALARA

risk reduction, options

Experimental
research

also mechanisms
biomarkers

if not relevant

consider other

threshold threshold no threshold]  |endpoint
.
Exposure N0A¢EL’ BDos TD\Oj J linegr models
Assessment UF’s .
TDI 1=
Monitoring data EEEEEEEEESEESEEEEEEEEEEEEEEEEEEEmnnd
Food ti B . .
Ltostage \ Risk Characterization
Duration
Deterministic EXP: oI EXP:NCRI
Probabilistic

Kuiper-Goodman, 2005
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Risk Assessment Ochratoxin A
A renal carcinogen in mice and rats

Mechanism of initiation not yet clear

— no alpha 2u globulin involvement
— pathology points to non-threshold mode of action

Genotoxicity controversial

Teratogenicity

Immunotoxicity

Nephropathy: pig more sensitive than rat

Metabolic disposition

— Similarities in cytochrome p 450 involvement

— Long half life of residues in primates and human

Bureau of Chemical Safety Canada
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Summary of Findings for OA

"%y 1. Tumor incidence/pathology ___unequivocal ,non-threshold

Complete carcinogen

(initiator and promoter)

| 2. Mutagenicity/genotoxicity ———equivocal— non.threshold

Microbial tests > negative (default; HC)
Modified Ames test > positive

Mammalian tests > positive

3H- 14C-OA DNA binding = negative

32P-postlabeling DNA binding - positive

& 3. Oxidative stress —hmhﬂﬂs—’threshold
N MDA formation at high OA levels
Antioxidants reduce OA effects
Lack of evidence of OA-DNA adducts
Positive COMET results with FPG
Lack of 8-OH-dG in in vivo rat studies

N [BF _ 4. Cell proliferation tumor promotion
¥ ' Disagreement with #1 threshold

Cell proliferating chemicals not

necessarily carcinogens

Promotive process

Bl iom . Bureau of Chemical Safety Canada
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1. RLAKE | iREE — B FERL
§ RRuRSAME

! (A=Yx—4— &TnE—4—)

| 2. TREK EEE TR BAfEARL
BAEMFHRS > Bt (default; HC)
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REBILMEIZOADHRERLD

OA-DNA # &k DFETED LA R 8N
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dietary protectants
immune surveillance

reversible

apoptosis

DNA repair

L e8) | ' D |
altered — 7

cells premalignant adenoma clinical cancer metastasis

initiation promotion progression
point mutation or cell proliferation enhanced growth
modulation of escape apoptosis increased aneuploidy

tumour suppressor gene expression escape immune surveillance

protooncogene receptor binding angiogenic ability
chromosomal change invasion

chemical EESEHE

chemical ' genotoxic

genotoxic non-genotoxic chemical

non-genotoxic viral infection genotoxic

dietary factors )
Kuiper-Goodman 1996/ 2005
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Hazard characterization
Threshold

Uncertainty factor approach

using functional kidney damage (critical effect) in pigs
but no LOAEL in the study by Krogh et al. 1974

No threshold
Various approaches to extrapolation

mathematical modeling to determine exposure that poses negligible
risk

Other approaches

ratio of exposure to NOAEL or benchmark dose (Margin of Exposure)
- Risk Characterization

level as low as reasonably achievable (ALARA) or technologically
achievable > Risk Management

Need scientific judgment

Bureau of Chemical Safety
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Bureau of Chemical Safety
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Response : probability

Convergence of Risk Metrics for OA

Pig -
Renal damage
Threshold

Rat -
Renal cancer
No threshold

100 BD,,'
T e ; TD05¢ Gavage-corrected
= [t H
e
T e |
105 — =y | 5000 x
v
31 39 1
TDIT NCRIS Dose (ng OA kg.bw-1)

Bureau of Chemical Safety

Canadi
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Exposure Assessment

Uncertainty
representative sampling
stability of mycotoxin in foods
matrix effects, extraction
reliability of available analytical methods
processing factors
censored values (below LOD)

Variability in mycotoxin levels in foods

Significance of short term high peak exposure
significance of chronic low level exposure
impact of guideline levels, MLs

Variability in food consumption patterns
within (same person different days)

& =

NSVRDEWH TG
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Sampling for mycotoxins

Sampling plans

Foods, frequency, location

several years, climatic factors
flour versus bread, cookies

Sample heterogeneity (pre- and post- harvest)

size (volume) of sample + composites
sample preparation, (diminution, grinding)

matrix binding
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Bureau of Chemical Safety

Bureau of Chemical Safety Canada
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Mycotoxin Exposure Assessment
multi-commaodity (k= 1-37) basis

Occurrence

Consumption

deterministic

probabilistic
unadjusted (PP)

probabilistic
adjusted (P*P)

Bell 2. Bureau of Chemical Safety Canadi

TAaARED VR BT
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Steps in probabilistic risk assessment

B 1. occurrence data for all potentially affected food
impute values below the limit of detection, distribution, mean
i 2. food consumption patterns (24 hr recall), all age-sex strata, 2 days

food frequency: all persons or eaters only: staple, often, rare
distribution of amount of food consumed/ kg bw
recipe data base

§3. exposure

PD partial probabilistic: mean occurrence and consumption distribution

PP full probabilistic: Monte Carlo analysis,1000 iterations, both distribut.
P*P adjust 2 day-exposure to chronic exposure (mathematical), show *
habitual consumers of specific food commodities, higher risk?

e MR RV HE D FIF

L TRCOBENHEEINRRDELT—4

RHEBERLUTOAAE, 7576, Fi3

2. BRHE/\F—Y 4BER VL LX), 2R EEE, — B/
BRHEE: TRTOAN £F BREAOH: T8, 8%IZ, Thic
ARE1KQEZYDEMEEED AT
HIBFET —H—R—2

3. RE
PD: i 3 MG FERmIIF A BELANILOFEYELEE S
PP: &AL HERRINTF R ELTHILOSH,1000RE, M&EIZDLTH
PP 2HRIRZLTRURE~NEILT 5 (BEM), =T *

4. )R )R RIFERLELD LLE (TDI, NCRI)

Bureau of Chemical Safety
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Ochratoxin A occurrence data by food

Not corrected for

Corrected for recovery’

Bl e S

49Bure*a;l2 of 'Ch;lsnical éé;‘ety

Canadi

. # # 1/2 LOD¥ Imputed # No ML With ML
Commodity Assessed EC ML Samples Positives mean (ng g mean(ngg” >ML" (ngg") (ng g”)

Health Canada (HC)
rice 3 17 4 0.90 0.78 [} 0.80 0.68
corn based breakfast cereal 3 34 6 0.04 0.04 0 0.04 0.04
multigrain based breakfast cere 3 83 46 0.25 0.25 0 0.27 0.27
oat based breakfast cereal 3 61 33 0.39 0.38 1 0.43 0.40
rice based breakfast cereal 3 29 3 0.04 0.03 0 0.03 0.03
wheat based breakfast cereal 3 132 54 0.30 0.28 4 0.31 0.30
infant cereal 0.5 296 101 0.24 0.23 26 0.25 0.17
soy based infant formula$ 0.5 108 16 0.04 0.03 0 0.04 0.04
pasta 3 274 205 0.47 0.48 1 0.53 0.52
beer - 41 26 0.05 0.05 - 0.05 -
wine 2 180 63 0.10 0.10 3 0.11 0.09
grape juice 2 7 9 0.01 0.01 0 0.01 0.01
coffee - ground regular 5 59 38 0.42 0.42 0 0.53 0.53
coffee - ground decaffeinated 5 12 4 0.22 0.21 [} 0.26 0.26
coffee - instant regular 10 21 15 0.81 0.81 0 1.07 1.07
coffee - instant decaffeinated 10 9 5 0.52 0.51 0 0.68 0.68
raisins 10 151 118 1.83 1.83 9 2.27 1.68
pork - 90 19 0.42 0.32 - 0.35 -

Canadian Grain Commission

(CGC)
wheatl! 5 826 158 - - 29 - -
oats 3 54 18 2.41 2.24 8 2.54 0.92
oats (high value excluded) 3 53 17 1.15 0.98 7 1.1 0.88
barley 3 136 13 0.75 0.46 7 0.52 0.41
peas 3 6 1.33 0.84

BRIZBITRF IS VADFERT—4S

MELL EIRETHE s
. . 1/2 LOD Imputed # No ML With ML
RfinTmS EoML Y IAR BMM gy (ngg "~ ¥ (ngg >ML__ (ngg™) (ngg™
hT S EMmE (HC)
* 3 17 4 0.90 0.78 0 0.80 0.68
ESBBTLR—RADHARIIT L 3 34 6 0.04 0.04 0 0.04 0.04
BESEOBMR—ZAOHARIITIL 3 83 46 0.25 0.25 0 0.27 0.27
F—rER—ZAOMERLIT I 3 61 33 0.39 0.38 1 0.43 0.40
RR—ZDREIIT I 3 29 3 0.04 0.03 0 0.03 0.03
INER—ZDHEIUT L 3 132 54 0.30 0.28 4 0.31 0.30
SHRAIT L 0.5 296 101 0.24 0.23 26 0.25 0.17
AKER—ROHRE 0.5 108 16 0.04 0.03 0 0.04 0.04
18248 3 274 205 0.47 0.48 1 0.53 0.52
E—n - 4 26 0.05 0.05 - 0.05 -
PR 2 180 63 0.10 0.10 3 0.11 0.09
JL—FLa1—2 2 7 9 0.01 0.01 0 0.01 0.01
a—k—-L#a5— 5 59 38 0.42 0.42 0 0.53 0.53
a—k—-hozAvikE 5 12 4 0.22 0.21 0 0.26 0.26
a—k—-AYREVF L¥a5— 10 21 15 0.81 0.81 0 1.07 1.07
a—b—-AVREUFE HTzAUHkE 10 9 5 0.52 0.51 0 0.68 0.68
L—Z> 10 151 118 1.83 1.83 9 2.27 1.68
BA - 90 19 0.42 0.32 - 0.35 -
hFEEMERS (CGC)
e 5 826 158 - - 29 - -
*—rE 3 54 18 2.41 2.24 8 2.54 0.92
F—hE (HllZERC) 3 53 17 1.15 0.98 7 1.1 0.88
K= 3 136 13 0.75 0.46 7 0.52 0.41
IVFYE 3 49 12 1.35 117 6 1.33 0.84
B FH Canada Canada DuiGau vi viisiinual gaisLy Cdllaud
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Frequency of consumption of OA-containing foods

All Total 1 Day Both Eaters /All  Both Days/

Age Group Persons Eaters Only Days Persons(%) Eaters(%)
0,1,2 mo 344 148 23 125 43.0 84.5
3,4,5 mo 428 319 49 270 74.5 84.6
6,7,8 mo 365 354 25 329 97.0 92.9
9,10,11 mo 349 347 10 337 99.4 97.1
1yr 1040 1035 14 1021 99.5 98.6
2yr 1056 1054 4 1050 99.8 99.6
3yr 1759 1759 3 1756 100.0 99.8
4yr 1782 1781 6 1775 99.9 99.7
5-6 yr 1420 1420 2 1418 100.0 99.9
7-11yr 1343 1343 3 1340 100.0 99.8
12-18 yr M 629 629 6 623 100.0 99.0
19-30 yr M 854 853 14 839 99.9 98.4
31-50 yr M 1684 1684 19 1665 100.0 98.9
51-70 yr M 1606 1605 9 1596 99.9 99.4
71+yrM 674 674 3 671 100.0 99.6
12-18 yr F 632 632 11 621 100.0 98.3
'}\ 19-30 yr F 827 827 14 813 100.0 98.3
s 31-50 yr F 1653 1652 25 1627 99.9 98.5
(%3 51-70 yr F 1539 1539 1 1528 100.0 99.3
71+ yrF 623 623 2 621 100.0 99.7

FIOSRF D VAEECBRMOEREE

BREH/ mRERER
£ R BE® EEEL8 (%)
012478 43.0 84.5
345 7H 74.5 84.6
6,78 7H 97.0 92.9
9,10,11 A 99.4 971
99.5 98.6
99.8 99.6
100.0 99.8
99.9 99.7
100.0 99.9
100.0 99.8
100.0 99.0
99.9 98.4
100.0 98.9
99.9 99.4
674 674 671 100.0 99.6
632 632 621 100.0 98.3
827 827 813 100.0 98.3
1653 1652 1627 99.9 98.5
1539 1528 100.0 99.3
623 623 621 100.0

Bureau of Chemical Safety
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Ochratoxin A - Hard wheat refined

Occurrence (ng/g) Consumption frequency

CGC grain data, n=521 One versus both day consumers

[]
m Both Days
Hl
o% H
RS

@@@’@44{:
» ot e
PSP

@<10
m1<5.0
05.0<10.0
010.0<20.0
B20.0<30.0
@30.0<40.0
®>40.0

Residues (ng/g) Age-Sex Group

Amount consumed
(g/kg bw)

AP versus Regular Commodity Eaters

Exposure (ng/kg bw)

Exposure in AP, RCE and impact of EC

(RCE), 2d av ML, 2d av
50 -
— — RCEp® z —5
g _ 40 N M>11yr — AP = M>11yr AP-NoiL
‘éii 30f7 ——— RCE mean ES 0 :
52 AP mean <
23 2
52 - 2
!E = S ]
i

EC ML for cereal grains: 5 ng/g
EC ML for cereal grain products (on a flour basis): 3 ng/g

Bureau of Chemical Safety

AOSEFIUA -BEE/INETODEM
B% (nglg)

CGC #M7—4, n=521 1HL2B0HR

o<1.0 1
. 6ot Days
05.0<10.0
010.0<20.0
B20.0<30.0
o
-
P

030.0<40.0 e
m>40.0 A;" <«° e" © 308 o8 8ot

Residues (ng/g) M- 1R
3] =
HEE
(g/kg K E)
2TOAvs. RELFEMNICBRIHERE 2TOEMHETRBvs HEETMPIEA
(RCE), 2B ¥4y SHRELECTORARLMOTE, 2AFY
— = 15
M>11yr — — APpR

e RCE mean}
AP mean

Consumption
(alkg bw)

Exposure (nglkg bw)

ECIZ#H T2 AEEESE (B3): 5 nglg
Ecl_d'ol#éﬁtgﬁﬁ(i’é‘zﬁﬂt?}é;ﬁﬁﬂnn) 3 ng/g
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Percent contribution of food commodities to

total all person OA exposure” (unadjusted)

lyr-
Total AP exposure 4.42 ng kg-bw'1

other"

Infant Cereal
1% Hard Wheat
26%
Soy Formula
2%
Durum Wheat
21%

Raisins
7%

31-50 yr males -
Total AP exposure 1.62 ng kg-bw™

Hard Wheat
36%

Durum
13%

1% BHINE
26%
REHRWIL
2%
TaSLME
21%

HRAVUTIL 2%

F—hE 4%

BmMoDA IV UARBED M B RIEE ue

31-50mBHENDREE 1.62 ng/kglhE

Z0HE»

BE/NE

L—XY 2% 36%
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Distribution of adjusted versus unadjusted
exposure to ochratoxin A for 1-year-olds

—0— Adjusted Distribution (P*P)
—— Unadjusted Distribution (PP)

6 8 10
Exposure (ng OA kg-bw"'day™)

Bureau of Chemical Safety Canada

1RRICHITD1I5M 4 VARB S i AR FHvsRFAR)

—o— HABFHSH (PP)
—— RAES M (PP)

90N —tv31I
< 95N —t44 Il

%

4 6 8 10
R &= (ngOAkglkE" A7)

Bureau of Chemical Safety Canad:
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Probabilistic Exposure to OA in Canada

for various age groups and percentiles

P*P No guideline levels Predicted Impact of EC guideline levels

No ML

Impact of ML

6

s &7
ol2mihs  1yr 3yr 7Alyr  12-18yr, M 31-50yr, M
Age group Age group

ng kg.bv;i1
ng kg.bwi1

—8— mean
——p50
—p75
——p%0
P
N N

0,1,2 mths 1yr 3yr 7-11yr 12:18yr, M 3150yr, M

age 1:
age 31-50 M:

4.38 ng OA/kg bw /day
1.62 ng OA/kg bw /day

age 1: 3.44 ng OA/kg bw /day
age 31-50 M:  1.39 ng OA/kg bw /day

Bureau of Chemical Safety

NTZIZETDFIIEF O VAND
HERRORSZ
SESERERBLTON I

HARSAVBL ECHAFF1Y DEHTTOTARE
BREABLL BAEREOKE

ng kg.fkE"

01278 1F 3F 7-11F 12-18%-5 31-50 %5

il

01278 ¥ 3F 7-11%F 12-18 ¥+% 31-50F-5

1#: 4.38 ng $97M4YVAkgiFE /B 1F: 3.44 ng 193H YV Akg 6 |R
31-50F Btk:  1.62 ng £95MYVAKgIRE /B 31-50F Btt:  1.39 ng £95M Y AKgIRE /B

Bureau of Chemical Safety
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Risk

Management

iX.

Proposed Canadian maximum limits

raw cereal grains*: 5 ng OA/g;

directly consumed grains (i.e. rice, oats, pearled barley): 3 ng OA/g;
derived cereal products (flour**): 3 ng OA/g;

derived cereal products (wheat bran): 7 ng OA/g;

breakfast cereals (BFC): 3 ng OA/g;

grape juice (and as ingredients in other beverages) and related products: 2 ng
OA/g;

dried vine fruit (currants, raisins, sultanas): 10 ng OA/g;

baby foods and processed cereal based foods for infants and young children:
0.5 ng OA/g;

dietary foods for special medicinal purposes intended for infants: 0.5 ng OA/g

*  these levels are generally set at a higher level to allow for the effect of
processing or redistribution.

** for bread, pastries and other flour based foods, HC considers these guidelines to
pertain to the flour portion.

In the future, based on further monitoring data (HC studies ongoing), HC may

consider modifying these MLs, or introduce MLs for products not yet covered, if
necessary.

Bureau of Chemical Safety

YR EE

NFFITBITERREEESRE

FIMI O 5ng OA/g;

BEEHEBRT I8 (K. £, AEKE. G&):3ng 0A/;

BMmEs S (IEH):3ng 0Alg;

RSB (5.3F): 7ng OA/g;

BB 7 JL (BFC): 3ng OA/g;

JL—TFC1—R (BLUhD R DRFEELT) | BEERE: 2 ng OA/g;
ERIJIRY8E (FCYDE, L—X>., HIL57F): 10 ng OAlg;
AE—J—F, 5L4RADMIESh-BMA—XDORF: 0.5 ng 0A/y;
ELRmE T OERRARRIR: 0.5ng 0Ag

ChoDEET, MIHENEBRIDZEEERT S0, —RIITHERES
hTLs,
= NY AR = ZOMDNERERBRICOVNTIE. HFFRBHEIE. DEH
DEBEICEHETENLDHASIUEEET D,

FFRBICIE, BEISHLT, SHBBABRT—F (AT I RBELRES) (CESWTHS

FRBENINODRAREEBELETLIY., HAE, BEFFRITEO>TLVENESR
[CERRELEBERITH_ELHYED,

Bureau of Chemical Safety
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Conclusion: Ochratoxin

”ﬂi‘ % A new adjustment method was developed to deal with 37 food
,  categories

7 The major contribution is from cereal grain products
Our results for adults are similar to those for France
Coffee, wine and beer are contributors for older age groups

® For young infants soy-based formula provides a considerable
.~ contribution

_ Breakfast cereals, infant cereals and other infant foods of lower
& concern

MLs do reduce variability in some foods; reduce high exposures

Bureau of Chemical Safety

faam Ao XY

AT EEOBRHTT—ERYRS O OHLLORE S EA
Y EmEhr

 FRRRAFEDEENMSTHDS
HFFDEANTOFERIITSVADFEREFLLTLV:
O—bE—. 942 E— EIEEFBICEVLWTERRELLES
o KSR FIIRICE-TRELEBERLELD
| BEROT—IEEOHIDNENHEAS

y \ BERY Q'}")l/ ARAI7IL, ZOMDOIRAERLE
nARN \&b\b!‘%lb *l'é

,’- BALEEL_FOBRIENT, E5OLEMRNTS:H

Bureau of Chemical Safety




PatUIin TDI chronic = 0.4 pg/kg bw
TDI shortterm = 2.0 pg/kg bw

INVUV)Y) TDlws =0.4ughkg thE
TDI @ = 2.0 pg/kg A=
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Chronic effects of patulin

2-year gavage study in M and F rats
(70/group) (generation 1 of reproduction study)

dose levels: 0, 0.1, 0.5, 1.5 mg/kg bw

dosing schedule 3 times per week

adjusted NOAEL = 0.043 mg/kg bw/day

based on effects on body weight and gastrointestinal effects
no tumorigenic effects
study deficiencies, IARC considered inadequate

FDA....Becci et al., 1981

Bureau of Chemical Safety

IV DIt E

MEESYMZEB 1T H2FE B D AT A ERER
1017 —7) (11 R D ETERER)

AELAN)L: 0,0.1,05, 1.5 mg/kg & E
BEXsSa1—)L A3E
FARShI-ES1EE - 0043 mg/kg HKE/H
HIELELARE~ADEEIZEONT
RRAMDOEELL
HRT R, ERSARREBEREF+2EEZITNS

KERMEREMS....Becci fih, 1981

Bureau of Chemical Safety
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Derivation of TDI for patulin

based on NOAELs in rats
(Becci et al, 1981)

. 43 ug/kg bw/d
Chronic TDI = ——— = 0.4pg/ kg bw/day

10 x 10
Uncertainty Factors used:

10x for variation between species:
extrapolation from animals to humans

10x for variation among humans:
susceptible individuals

Bureau of Chemical Safety

I3 DOTDINDIEHL
FYMIEITHEBHEICE ST
(Becci ft, 1981)

43 uglkg AE/R

{HETDI = — = 0.4ug/ kg K=/
10x 10

FERSh=-TRERE:

EMIEEDT=H10x:
Eih o A~ DiETE

EANZEDT=8H10x:
EEFZ(TPOTILVA

Bureau of Chemical Safety
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Frequency of apple juice consumption
q y of apple j pt
Age Group # Al # One Day # Both Eaters / AP Both Days / Eaters

Persons Eaters Only Days (%) (%)
012mo 344 13 9 4 38 308
345mo 428 72 43 29 168 403
678mo 365 102 57 45 219 44.1
910,11 mo 349 134 ] 44 384 328
1yr 1040 381 221 160 36.6 420
2yr 1056 348 194 154 330 443
3yr 1759 529 330 199 301 376
4yr 1782 506 350 156 284 308
56yr 1420 291 214 77 205 265
7-10yr 1343 148 125 23 110 155
MALES
12-18yrM 629 48 44 4 76 83
19-30yrM 854 37 27 10 43 210
31-50yrM 1684 69 63 6 41 87
51-70yrM 1606 69 51 18 43 26.1
T1+yrM 674 33 2 7 49 212
FEMALES
12-18yrF 632 49 37 12 78 245
19-30yrF 827 49 40 9 59 184
31-50yrF 1653 59 49 10 36 169
51-70yrF 1539 59 49 10 38 169
71+yrF 623 37 29 8 59 216

N ~
oI —ADHEER
wE 180H#D 2HLL0

- pe- o ¢4 ey S 2BLLIERER
01248 344 13 9 4 38 308
345 A 428 72 43 29 168 403
6,787 365 102 57 45 279 441
9101148 349 134 ] 44 384 328
18 1040 381 221 160 36.6 420
i3 1056 348 194 154 330 443
ki 1759 529 330 199 301 376
3 1782 506 350 156 284 308
564 1420 291 214 77 205 265
7-11088 1343 148 125 23 110 155
Bie
12-18%% 629 48 44 4 76 83
19-30% 854 37 27 10 43 270
31508 1684 69 63 6 41 87
51708 1606 69 51 18 43 26.1
71+ 674 33 26 7 49 212
33
12183 632 49 37 12 78 245
19-304% 827 49 40 9 59 184
31-50i% 1653 59 49 10 36 16.9
51-70M% 1539 59 49 10 38 169
71+ 623 37 29 8 59 216




All person

AP Consumption of apple juice (2-day avg) in g/

Age Mean SD

p50 p75 p90 p95 p97.5 P99
012mo 053 335 0 0 0 0 0 8.27
345mo 256 9.06 0 0 0 8.09 17.19 2574
6,78 mo 37 9.47 0 0 4.04 11.44 18.18 28.41
910,11 mo 5.04 958 0 538 6.82 16.24 2288 37.68
1yr 6.17 11.69 0 593 853 20.87 29.22 4047
2yr 5.41 10.75 0 451 758 19.18 26.39 36.37
3yr 407 9.02 0 165 4.99 13.89 273 29.84
4yr 3.03 6.96 0 0 359 10.23 16.15 2713
5-6yr 172 4.48 0 0 0 6.27 10.42 1573
7-11yr 0.54 1.96 0 0 0 176 3.90 6.82
Males
12-18yr 0.25 0.99 0 0 0 0 2.07 4.26
19-30yr 0.15 091 0 0 0 0 0 224
3150 yr 0.11 0.62 0 0 0 0 0 1.90
5170 yr 0.09 055 0 0 0 0 0 1.49
TL+yr 0.10 053 0 0 0 0 0 156
Females
12-18yr 0.32 138 0 0 0 0 233 432
19-30yr 0.25 125 0 0 0 0 171 3.20
31-50yr 0.09 0.56 0 0 0 0 0 152
51-70yr 0.09 057 0 0 0 0 0 146
TL+yr 0.12 058 0 0 0 0 1.05 1.92

.
RTOANZETB)TRTOEREQ2HE F) gkg KE

i

p50 p75 p30 p95 p975 p99
0124 A 053 335 0 0 0 0 0 8.27
34548 256 9.06 0 0 0 8.09 17.19 25.74
6787 A 37 9.47 0 0 404 11.44 18.18 28.41
910114 A 5.04 9.58 0 5.38 6.82 16.24 22.88 37.68
18 6.17 11.69 0 593 853 20.87 29.22 4047
2l 5.41 10.75 0 451 758 19.18 26.39 36.37
3% 4.07 9.02 0 165 4.99 13.89 273 29.84
4 3.03 6.96 0 0 359 10.23 16.15 2713
5-68% 172 448 0 0 0 6.27 10.42 15.73
7-118 0.54 1.96 0 0 0 1.76 390 6.82
E:l
12-181% 0.25 0.99 0 0 0 0 2,07 4.26
19-3088 0.15 091 0 0 0 0 0 2.24
31-508% 0.11 0.62 0 0 0 0 0 1.90
51-70M8 0.09 055 0 0 0 0 0 1.49
7148 0.10 053 0 0 0 0 0 156
ik
12-18%% 0.32 138 0 0 0 0 2.33 4.32
19-304% 0.25 125 0 0 0 0 171 3.20
31-50i% 0.09 0.56 0 0 0 0 0 152
51-704% 0.09 057 0 0 0 0 0 146

0.12 0.58 0 0 0 0 1.05

192
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EO Consumption of apple juice (2-day avg) in g/kg bw

Age mean std p50 p75 p90 p95 p975 p99
0,12 mo 13.96 10.86 8.59 1515 28.92 42.90 42.90 42.90
345mo 15.22 17.27 8.84 1897 29.42 4840 93.60 93.60
6,78 mo 13.28 1397 9.30 14.45 26.92 3229 45.83 59.11
9,10,11 mo 1314 1153 9.68 16.24 27.26 39.34 43.35 57.80
1yr 16.84 1391 12.40 21.82 34,09 4459 52.46 68.49
2yr 16.40 13.05 1228 20.95 30.44 45.45 5521 68.20
3yr 1353 11.93 9.41 17.04 2831 3611 4413 61.81
4yr 10.69 9.42 7.42 1363 2177 27.28 34,09 4262
5-6yr 8.40 6.46 6.06 1023 17.36 2143 25.82 31.00
T-11yr 4.87 373 372 6.16 9.38 11.76 17.84 20.85
MALES
12-18yr 323 183 291 453 5.84 6.82 7.06 737
19-30yr 3.49 2.74 264 4.23 744 1091 1399 13.99
31-50 yr 265 165 221 343 481 517 6.61 10.60
51-70yr 216 161 160 2.60 363 6.21 779 7.95
T1+yr 1.99 144 156 210 3.61 5.83 7.40 7.40
FEMALES
12-18yr 4.07 3.07 3.03 4.96 8.94 10.23 1364 14.88
19-30yr 4.15 3.20 2.82 5.93 9.33 1113 11.69 1317
31-50 yr 258 159 2.09 3.05 5.05 6.06 6.29 772
51-70yr 234 183 173 262 5.85 7.09 121 9.09
T1+yr 2.10 127 175 243 423 5.05 6.06 6.06

EaE - -

DH EREDOAHN) IRHDOERECH
£ iy R p50 p75 p90 p95 P95 p99
0124 A 13.96 10.86 859 15.15 28.92 42.90 4290 42.90
3457 R 1522 1727 8.84 18.97 29.42 48.40 93.60 93.60
67878 1328 1397 9.30 1445 26.92 3229 45.83 59.11
910114 A 13.14 1153 9.68 16.24 27.26 39.34 4335 57.80
1 16.84 1391 12.40 21.82 34.09 4459 52.46 68.49
2 16.40 13.05 1228 20.95 30.44 45.45 5521 68.20
38k 1353 11.93 9.41 17.04 2831 3611 4413 61.81
4 10.69 9.42 7.42 1363 2177 27.28 34.09 42.62
5-6k% 8.40 6.46 6.06 1023 17.36 2143 25.82 31.00
7-11 487 373 372 6.16 9.38 11.76 17.84 20.85
B
12-183% 323 183 291 453 5.84 6.82 7.06 7.37
19-30% 3.49 2.74 264 423 744 1091 1399 13.99
31-50M 265 165 227 3.43 481 5.17 6.61 10.60
51708 2.16 161 1.60 260 3.63 6.21 779 7.95
71+ 1.99 144 156 210 3.61 5.83 7.40 740
it
12-18i% 4.07 3.07 3.03 4.96 8.94 10.23 1364 14.88
19-3088 4.15 3.20 2.82 5.93 9.33 1113 11.69 13.17
31508 258 159 2.09 3.05 5.05 6.06 6.29 1.12
51-70% 234 183 173 262 5.85 7.09 121 9.09
1+ 2.10 127 175 243 423 5.05 6.06 6.06
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Chronic exposure percentiles

Step 3 for 1-year olds

Exposure (Ug/kg bw)
mean stdev p50 p75 p90 p95 p97.5 p99

Mean Occ.

Chronic
ML50* mean (PD) 8.08 0.1 0.1 0.1 0.2 0.3 0.4 0.4 0.6
No ML mean (PD) 10.32 0.2 0.1 0.1 0.2 0.4 0.5 0.5 0.7
No ML mean (PP) 10.32 0.2 0.4 0.0 0.2 0.4 0.7 1.2 2.2
No ML mean P*?)  10.32 0.1 0.4 0.3 0.1 0.3 0.6 1.0 1.8

ML =50 ppb
TDI = 0.4ug/kg bw/day

=/ \—EU 31

27973 1&R

BRLALOD EE M9 /kg thE)
TIE g jmmEEp50  p75 p90  p95  p97.5 p99

2
BAZEESO w0 8.08 01 01 01 02 03 04 04 06

sARgEmsL wyeP0)  10.32 0.2 0.1 0.1 0.2 0.4 0.5 0.5 0.7
sAs#EsL wer)  10.32 0.2 0.4 0.0 0.2 0.4 0.7 1.2 2.2
sAsgmsL wer)  10.32 0.1 0.4 0.3 0.1 0.3 0.6 1.0 1.8

FHAEZE(E=50 ppb
TDI=04 u g/kg {KE/H
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Conclusion: deoxynivalenol

Similar methodology as ochratoxin, fewer
foods affected

The major contribution is from cereal grain
products

Infant exposure does not appear to be a
concern

Not likely a concern for human breast milk

Nivalenol, a related mycotoxin, generally not
produced in Canada

s cuen Bureau of Chemical Safety Canada

TAT)NL/—)L

FOILF O ERBRDFETIE, FRESNEER
mlFxEY DG

FLRAFFEDEANSTHS
ER~NDRBEIBEMHHTIEEL
ARDEBEADBZ(T/PE0

HhFTFTlE BEENMUETHA=/\L/—ILIE
EEIhTUVEL

s cuen Bureau of Chemical Safety Canada
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PSP toxins in shellfish

PSP toxins are produced by dinoflaggelates and
accumulate in shellfish through the gills.

Acutely toxic to humans, affecting sodium channels.
Symptoms vary from mild to severe, at high dose fatal

International guideline is 0.8 mg/kg raw shellfish meat,
assumes consumption of 350 g shellfish meat.

70% of PSP toxins are removed through normal cooking.
for a 60kg person, we can estimate

— 800*0.35*0.3 /60 = 1.4 ug STXequ/kg bw as a safe
dose, based on many years of observation, case
histories

Bureau of Chemical Safety Canada

REOHEERS

MEEREXBRAERBICI-TEESN., ADENLTEDRE
RIZEE NS,

ENMZIFEEEELAHY. FRIDLFYURIVICEEEZRIZT . fE
RIEPEEMBEGLOFTTRELN., KEIZAOICTIERIZE
52E0H5,

ERMEHARS1>TlX0.8 mg/kgE B THY., BEDESE
3500 BRI=EEICHETIETHS.

FREMEEZD70% (&, BFEORFBETHRESND.

1AE 60kg D ABDGEIFRDOLSICHTEEINS
800 % 0.35x0.3+60 = 1.4 ug STXequ/kgik E
(FEORABEFEREZEICLI-ZLELL0)

Bureau of Chemical Safety Canada




PSP toxins in lobster tomalley

Lobster are carnivourous and may indirectly accumulate in
hepatopancreas PSP toxins at levels > 0.8 mg STXequ/kg;
not in meat

Hepatopancreas (tomalley) is 13 g (cooked)/lobster

If the cooked tomalley contains 250 pg STXequ/100g
(based on 50% removal), and assume consumption of 2
tomalleys/ 60 kg person

0.26*250/60 = 1.08 pg STXequ/kg bw
» for chowder some toxin may go into broth and

expect to eat only 1 tomalley/ person because of other
condiments, and assume 500 pg/kg and 20% removal

0.13*400/60 = 0.87 pg STXequ/kg bw

>99% of Canadian lobster tomalley falls under these limits
and most is below 0.4 mg STXequ/kg

Bureau of Chemical Safety Canada

AJXR3—DORFTWEOMREEES

AJRA—ISABREMTHS =8 . BT UL EICHEE R SEMERN

ZERLTWSEEZDND, (> 0.8 mg STXequ/kg; AR TlE7AR

(AY)

AJRS—DFFWMEEE (L. 13 g GAER)E

SREBIN =3 UL\EISEH250 pg STXequ/100g (50%RE)EFEN

5L9HE REGOKgD AED 2B DRI L\NBER N2 LTS,
0.26 x 25060 =1.08 pg STXequ/kgih =

Fy A —ITLBE . ENTOR(R—T) RICAYAL aTREE S H

BH, tDEMBLEET D=0, 1 AD AR 1EDFTVIEEZE

RBHIEITHE T HEEZ BN (500 pg/kgta . 20% BRE)

0.13 X 400--60 = 0.87 pg STXequ/kgikE

Q%L EDHFFEATRI—DIFF WL EIFEEEUTTHY. Z
DIFEAEN0.4 mg STXequkgiRELL T THS.

Bureau of Chemical Safety Canada




Conclusion

Probabilistic assessments give better insight for risk characterization and
risk management : priorities for action, further monitoring, appropriate
MLs

Approach is less rigid, and views TDIs and exposure in a more fluid (multi
dimensional) way by considering :
frequency and quantity of commodity consumption for all age groups
variability in occurrence

Young children (one-year) have the highest mycotoxin exposure

Adjustment procedure and introduction of MLs reduces the tails of
exposure

In a market economy there is less concern than in a rural economy

el . e Bureau of Chemical Safety Canadi

=+ =4O

HERRMEE L, YURVFHEE)RVERD-ODIYEVNRE
giéo . HEOBEIRL., S5EH5E=2YT | BULRREE
[}

FTIO—FEFENFEBBTIRIAL, LTOEREERT SIS
O T, TDIERBELYRBIIG(ZRTD) HEELTHET . :

HOWLEMBICHITOBREBDHEELE

BHREDIEDE

TDIZBA-REBOHMERR., BLUEhoDEEE
MRAFR) ZHUVEORBAREEL,
REFIREERELEEDORAIZLY, REBEOENEDLT,
TIFRFICHELTIE, MEEFTRVLBRIT/DSLY,

el . e Bureau of Chemical Safety Canadi
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Thank you for your attention

ZHHIE
HYVBLE D

X WFE L

Tineke Kuiper
Health Canada

Bureau of Chemical Safety
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