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What This Talk Will Cover

@ Definition of risk and risk assessment as applied to
food

@ How differences in risk perception color the analysis
@ Dioxin
@ Nitrate z from villain to essential nutrient?

@ Heatproduced toxins in food



Lifetime ~ 80000 meals
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am &
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decisions per day

@ Nowonder we all think of ourselves as food experts!
@ | eat, therefore | know.

Krebs, JRPhilos Trans RSocLond B Biol Sci.2005;360(1458): 1138144.



Top Food Safety Stories 201

27 microbial - Salmonella, Listeria, E. coli, Yersinia

1 cow with BSE in California

‘ 1 involved chemical contamination

EPickles in Poland; used road salt

¥Not food grade -a mixture of Na, K, Mg,
Cachlorides

estBelore

{0APR0E | Other selling of expired goods,

W bribery, pink slimeetc




Premature DeathS..

Poor diet related >>1510/0.0[0]0;

A 339% risk for cancer and coronary heartdisease

Texting while driving 6000
Foodborne illness 3000

A (> 1,60q known agent)
A 48 million people (1 in 6get sick 128,000 aréospitalized
A Poultry 19%f the deaths

A Fruits-Nuts, Fungi vegetables, Leafy vegetables, Root
vegetables, Sprout vegetables, Vin&talkvegetables - 46%
ilinesses

http://www.oddee.com/item_98002.aspx



Premature Deaths..

Getting In or out of bed 100
Choking children <10yr 77
27

Accidental pesticide poisoning

Vending machines toppling

Pesticides and chemicals food ?

GMOsor veterinary drugs in food?
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http://www.oddee.com/item_98002.aspx




Food Risk & Public
Perception

Underassesses the risk
associated with some
microbiological
hazards
d knowledge but info"

. i awareness Cr!r[_
have the ability O iMPrOVE e P

Overassesses the risk
associated with other
hazards , pink slime,
pesticides, GMO, arsenic
most chemicals

Media

De Boer,M et al. JFdSafety 2005; 25: 2485 DOI10.1111/j.174565.2005.00020.x



Risk-WHO

Risk Assessment _
. . . . RISk
IS using scientific Communication

information to : _
Tece e ThE Risk Management is the

likelihood and Includes exchange of

: all activities information and
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harm attributed to .0 2 hazard
a specific hazard hazard among

_ concerned parties.
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Risk Assessment of
Food Chemicals

@ Theprocess ofquantifying the probability of
a harmful effect to individuals or populations
from chemical Xadded directly or
Inadvertently or leached into food.

@ No formal process is used for naturally
occurring substances in food.

@ The real issue isletermining whether a
hazard might occur from chronic
consumption of a low level of X.

@ Toxicology and epidemiology
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Risk Assessment of
Food Chemicals

Requires knowledge ofspecial
susceptibility by vulnerable groups

@ |f the susceptible group is small, how
should their needs be addressed

Special treatment ofcarcinogenic
mutagenic, genotoxic
@ 1973 FDAConcentrations not

allowed if it increasesrisk greater
than 1 in a milliorifetime




Determining Acceptable
Levelof Risk

@ (Acceptable'if 1in 10,000 lifetimeisk

@ Provide some protection for exposure to
multiple chemicals

@ 11in1,000,00n a lifetime 1973 FDA
carcinogenic, mutagenic

@ Still a number of adverse events in a
large population

@ Lower or zerotisk maynot be
technologically feasibleor may be
prohibitively expensive

@ C possibleonly with the suppression of the
risk-causingchemicalC which may
introduce an unintended consequence

@ The problem with chasing zero




Case Studies



Dioxin
Recommendations

EPAreassessmentn 2010<0.7picograms (<1
trillionth g/kg bw/d)

WHO 2.3picograms’kg bw/d
EU 1- 4 picograms/kg bw/d
Ave. US Intake 0.5z3 picograms’kg bw/d

O 4 BWASst Toxic Chemicals Knownt@ AEAT AA S
www.ejnet.org/dioxin/



Dueling Experts- Dioxin

1. High levels dioxins in farmed salmoRespecially Scottish salmon
Group of scientists recommended eating no more than-2sviyr (2004 report)

2. FDA FSA WHGho cause concern for people eating
salmon 144k

A Levels of current average consumption far below level of concern
A Dioxinsdo not bond DNA directlyC bind to a receptor site
A Likely a level at which there is no effect and allow normal cell fu
A People need the health benefit of oily fishes

3. EPA- dioxins can cause cancer at any dose and thisaiBnear
doserelationship

A C Adherence to the EPA position - difficult to eat a balanced diet because of the
ubiquity of dioxins in food.

Hiteset al. 2004



Toxicologists and Dioxin

£ Even split -use of animal studies to estimate
human toxicity

Evenly mixed

£ Pacific wild salmon compared with farmed
Atlantic salmon

Data Compared Z No difference in levels when fish were drawn
from the same ocean

Sdoll1i[ez= I [o [To] (o]0 [ (621 American scientists stirring up trouble for

and personal Scottish industry
iIssues/ agendas F Environmental concerns mixed with food safety



Dioxin
Recommendations

If people try to meet the EPA 2010 level &f0.7picograms (<1
trillionth g/kg bw/d)

Any potential unintended consequences?

FoodIndustry Dioxin WorkingGroup- International Dairy
Foods Associationthe American Frozen Food Institute, and
the National Chicken Council wrote O%0 ! 6 O

b Ol b1 neaky e¥ery Americag particularly young
childrenz could easily exceed the daiyfD after consuming
a single meal or hea@|! AAE 8 80

What should the risk assessment be?



T

Heat-Induced 'v

Toxins

Claes Oldenburg 1960s
Whitney Musuem NYC



Heat - Induced Toxins

A High heat and deep frying

A Formation of potentially carcinogenic agents
Polycyclic aromatic hydrocarbons

Aldehydes

Acrolein
Heterocyclic amines
Acrylamide

To To Io To Do

DO YOU WANT US TO WAIT TLL THE MEAT IS COMPLETELY
BURNED OR CAN WE CALL THE PIZ2A SERVICE RIGHT NOWT



Heatlnduced Toxins
PI’OS'[a'[e Can CeKttributing the Cause

A Prostate cancer case 1545 control 1492

A Tertiles of intake -deep fried food
A Low <lwk vs high > 21 xtk (3X/d)

A OR > 1.3 French fries, Fried chicken, Fried fish, Doughnuts
A No assoc.snack chips (OR=1.08) N

A ??Regularintake of deep fried foods

and/or other aspects of the Westernlifestyle?

Stott-Miller et al, 17 JANO13 Prostate DON0.1002/pros.22643

Frompizza and burgers to scorpions and jelly beans,
you can deep fry almost anything-Chicago Tribune



Fried Food- Risk

@ Fried food - No associationall cause mortality
@ HR0.93 ns

@ Nodifference olive oil vssunflower oil - Myocardial Infarction (Ml)
@ No association norfatal Ml - casecontrol Costa Rica

@ INTERHEARApositive association with acute Ml
@ casecontrol study conducted in > 50 countries

@ Associated with obesity (Italian and Spanish studies)

SpanishEPIC 40,75&dults aged 2%9
GuallarCastillonet al. BMJ2012:344363



