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Agricultural and Food Production Value Chain 

“From Farm to Fork”  

Critical Points 

• Production 

• Processing  

• Trade 



SOME OUTBREAKS / CHALLENGES/ FEARS  
ASSOCIATED WITH MODERN FOOD TRADE 

FOOD 
QUALITY 

FOOD 
FRAUD 

FOOD 
SAFETY 

FOOD 
DEFENSE 

Bacteria / 
Parasites 
Growth  

EXCESIVE 
PESTICIDES/ 
BANNED 
PRODUCTS 

CAUSES PUBLIC AWARENESS – HEALTH RISK 



SOME FOOD FRAUDS AND ASSOCIATED PUBLIC  HEALTH RISK 

FRAUDULENT 
TRANSSHIPMENT 

UNCERTAINTY ON FOOD ORIGIN- 
HEALTH RISK FROM BANNED FOODS 

UNAPROVED DILUTION/ 
ENHANCEMENT 

ECONOMIC GAIN – INCREASE 
NITROGEN  TO SIMULATE MILK 

PROTEINS 

FOOD CONTAMINATION – HEALTH RISK 

INTRODUCE UNEXPECTED (NEW) 
ADULTERANTS  

PUBLIC FEAR ON FOODS 

INTRODUCE BANNED PRODUCTS 
AVOID TASK – AVOID ANTIDUMPING 



HOW CAN ATOMS HELP with FOOD SECURITY? 

“SINGLE/SIMPLE” LABORATORY METHODS TO  
COMBAT FOOD FRAUD; ASSURE FOOD 
SAFETY/QUALITY 

DNA Proteins 

 Radiometric & 
complementary 
techniques 
• Monitor residues & 

contaminants 
• Rapid & cheap 

 Isotopic methods 
• Combat fraud, prove origin,  

etc.  

 The OMICs era 
• FoodOmics: determine 

“unknowns”; species 
replacement; species health, etc.  

STABLE ISOTOPES 



HOW CAN ATOMS HELP with FOOD SECURITY? 

 Multiple hazards in the 
same products 
• Monitor toxic, toxins, 

residues & contaminants 

 New/emerging hazards 

 Changing agricultural 
patterns 

CHALLENGING FUTURE: 
NEED FOR MULTIHAZARD RADIOMETRIC 

ANALYTICAL TECHNIQUES  



STABLE ISOTOPES 

Secondary Metabolites (Polyphenols, 
flavours, vitamins, etc.) 

Proteins 

DNA 

ATOM-BASED FOOD-
FINGERPRINTS 

HOW CAN ATOMS HELP WITH 
THE FOOD SECURITY? 

CHALLENGING THE FUTURE: 
USE OF COMBINED METHODS  



 

ATOM-BASED FOOD- 
“FINGERPRINTS” 

VERIFICATION OF FOOD ORIGIN 
(PROVENANCE):  

ATOM-TRACEABILITY 



 

INCORRECT ATOM-
BASED FOOD 

FINGERPRINTS 

PRODUCT SUBSTITUTION - FALSE 
ORIGIN DECLARATION 

VERIFICATION OF FOOD FRAUD (FALSE ORIGIN) USING   
ATOM-TRACEABILITY 



ATOM-BASED 
SAFE FISH 

“FINGERPRINT” 

ATOM-BASED  
UNSAFE FISH 

“FINGERPRINT” 

VERIFICATION OF FOOD SAFETY:  
                             ATOM POLLUTION MARKERS 

CLEAN WATER / “NO 
POLLUTION” 

SAFE / CONTROLLED FEED 
AND VETERINARY 
MEDICINES 

DOMESTIC / INDUSTRIAL 
WATER POLLUTION 

UNSAFE / UNCONTROLLED 
FEED AND VETERINARY 
MEDICINES 



FEASIBLE SOLUTIONS / MITIGATION OF PUBLIC HEALTH PROBLEMS DERIVED 
FROM FOOD QUALITY & SAFETY ISSUES 



FUTURE TRENDS – PARTNERSHIPS FOR FOOD 
SAFETY 

• Internationally coordinated efforts  
• Harmonized guidelines/standards, legislation  
• Sound laboratories – reliable analytical 

methods 

• Nuclear/isotopic techniques will 
continue to play a leading role 
 Robustness 
 Precision 
 Ease of use 



Thank you! 

http://www.icytac.conicet.unc.edu.ar/ 


