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Food is chemicals 

starch 

asparagine 

ascorbic acid 

potassium 

folate 

iron 

albumin 

globulin 

phenylalanine 

amylase 

lead cadmium 

DDT 

chaconine 

lectin 

proteinase inhibitor 

phytate 

oxalic acid 

anthocyanins etcé 

2 BeS - NRC/QS 

deltamethrin 

glyphosate 

propham 

4-nonylphenol 

Isopropylthioxantone 

acrylamide 

styrene 

furan 

hydoxymethylfurfural 

dimethylpyrazine 

methylbutanal 



200 tropane alkaloids 

350 pyrrolizidine alkaloids 

6000 substances potentially  

used in inks 

The world of food chemicals 

Other examples 

HEATOX: 800 process contaminants 
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?SAFETY? 

number 

toxicology 

Food is chemicals: 

Current understanding 

ÅEstablish level of safety concern: 

ÅIncident/crisis management 

ÅPriority setting (for further testing or management)  

ÅOptimize the use of animals 

ÅOptimize R&D project management 

Å 5 000 000 man made chemicals known 

Å 80 000 chemicals in commercial use today 

Å 100 000 naturally occurring substances 
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chemistry toxicology 

ü Comparison 

ü Statistical analysis 

Alternative solution: 

In silico/structure-activity relationship 

Structure determines toxicological properties:  

V Direct use of data from well characterized 

substances 

V Predictive modelling 



The application of in silico methods are increasingly 

recognized 

p. 6 2013-09-04 

 

 

http://www.epa.gov/ncct/dsstox/Images/structure_browser no version.gif
http://www.google.it/imgres?imgurl=http://unideaweb.it/html/img/img_link/Logo_ECHA.gif&imgrefurl=http://unideaweb.it/html/link/link_02.html&usg=__hbjW5i767Fj5yYuf7XjzLpbj3X4=&h=85&w=299&sz=5&hl=it&start=2&zoom=1&tbnid=hVQRx8jxQnUfFM:&tbnh=33&tbnw=116&ei=MA6DTqnyGdGZOtaZtD4&prev=/search?q=echa&hl=it&safe=active&sa=X&tbm=isch&prmd=ivns&itbs=1


Predicting toxicity: 

The food context 
VñGlobalò: 

ï  Broad chemical diversity 

VReliable/performant: 

ï Protective,  

ï Not overtly conservative 

VRelevant: 

ïRisk assessment 

VQuantitative  

ïNOAEL, LOAEL, TD50  

ïNot only qualitative (yes-no answer) 

 

Establish a margin of exposure (MoE) 



Margin of exposure (MoE) 

 NOAELpivotal 

UFs 

ADI  =  

Risk characterization: standard.   

Å Uncertainty factors (UFs): 

ï Inter-species differences 

ï Inter-individual differences 

ï Limitations of the database 

Margin of Safety (MoS) = ADI/Exposure 

Risk characterization: alternative.    

 Tox.value 

Exposure 

MoE  =  

Å Uncertainties  

ï Inter-species differences 

ï Inter-individual differences 

ï Extrapolation LOAEL/NOAEL 

ï Exposure duration 

ï é. 

MoE = Margin of exposure 



chemistry Biology/toxicology 

  LOAEL 

comp 1 80 

comp 2 20 

comp 3 77 

comp 4 30 

comp 5 200 

comp 6 5000 

comp 7 3000 

comp 8 20 

comp 9 300 

comp 10 4000 

ΧΦ ΧΦΦ 

comp n 30 

Å Find a relationship (model) between the chemical structures of 

compounds and a given property 

 

QSAR 
(quantitative structure-activity relationship) 



Predicting rat chronic toxicity 

LOAEL-rat model 

Predicted 
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10 100 

64% 85% 99% 

average 

experimental 

variability 

average  

model 

error 

4.4 5.4  

Å 567 Lowest Observed Adverse Effect Levels, chronic, rat, 445 substances 

Å «Leave-one-out» cross-validation 

Mazzatorta , P.; et al.,  Modeling  Oral Rat Chronic  Toxicity . J. Chem . Inf. Model.  
2008 , 48, pp. 1949 -1954.  


