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Challenge

“CREATE A WORLD WHERE NO ONE IS LEFT BEHIND”

h"p://www.fao.org/

Food Safety/Defense/Fraud



Food Safety/Defense/Fraud



Food Fraud

Economically-moEvated adulteraEon (EMA) à FDA/US

The act of purposely altering, misrepresenting, 
mislabeling, substituting or tampering with any

food product at any point along the farm-to-
table food supply-chain



Main Targets



h@ps://www.food-safety.com/

Main Targets - FDA



Li et al., 2022

Recent Study- China



Types of Food Fraud

Pakistan The country is the world’s fiHh largest
milk producer, authori9es commonly confiscate
milk adulterated with urea and contaminated
water (The News, 2019; Daily Times, 2019).



Melamine added to infant formula à killed 8 babies (China)

China Scandal

Increase nitrogen  à apparent protein level

Kidney damage The use is not 
approved in food



Types of Food Fraud

Australia Almost 20 percent of honey on the
Australian market is adulterated with substances
such as cane sugar or corn syrup. The rate of
adulterated samples went up to 50 percent for
imports from Asia (Zhou et al., 2018).



Types of Food Fraud

Countries in Asia and Pacific Injection of gel into
shrimp to increase their weight and make them
look more appealing.

It could be dangerous

Water is not meat!



Types of Food Fraud



Types of Food Fraud



Types of Food Fraud



Types of Food Fraud



Types of Food Fraud



Types of Food Fraud



Mo=va=ons

Many Countries:
Fraudsters will not go to
the jail for food fraud,
the punishment is just
on the company



Food Fraud increase

GSI, 2021.

Even with technological advances and law enforcement acEon

The situaEon is exactly this:



Growing financial pressures, less frequent monitoring
and supply chain disrup9ons led to a rise in fraudulent

foods and ingredients over the past two years

Products:

üdairy products contaminated with bactéria

ümeat from illegally slaughtered animals

ü food products falsely labelled as medicinal cures

COVID-19: Example of Challenging



DetecAon Methods – Meat products

• Physical Analysis
Ø Color
Ø Texture
Ø Flavor
Ø Presence of other parts of the body 

along with meat

low-cost method 
that needs trained 

personnel



• Anatomical evaluaEon
Ø Typical tooth formaEons

Ø Vertebra-based idenEficaEon

Ø Number of ribs present in the carcass

DetecAon Methods – Meat products

low-cost method 
that needs trained 

personnel



• Histological Analysis - Electron Microscopy
Ø Muscle fiber length
Ø Diameter
Ø Density
Ø Muscle fiber pattern
Ø Coloring

DetecAon Methods – Meat products

more complex
method, non-low-

cost, and needs
specialized
personnel



Example

Scanning electron microscopy image of bovine hamburger (paraffin):
a) Cardiac muscle – presence of heart
b) Elas=c =ssue – presence of arteries
c) Chondrocytes – presence of car=lage
d) Chondrocytes – presence of car=lage
e) Cancellous bone – presence of trabecular bone where the bone marrow is located
f) g) h) i) Alveolar architecture =ssue - presence of lung



Detec=on Methods

• Next GeneraEon Technologies

infrared radiation image spectroscopy



Key challenges make detec0on and preven0on of food fraud difficult:

• Where is the line between food fraud and marke0ng lies

• Specialized instruments and knowledge requirement

• Food fraudsters are constantly moving on to a different method, 
poten0ally avoiding detec0on for a long 0me

• Access to next genera0on Technologies

• Fund and personnel

Challenges: DetecAon and PrevenAon



• The cost of food fraud for the global
food industry is approximately EUR
30 billion every year

• Food fraud cases can decrease the
trust and confidence of consumers in
the country’s food supply

• Successful food fraud can place the
safety and integrity of food supply
chains in danger

Costs and Losses



Global Commitment

ü Legal interventions

ü Constant creation and updating of food standards and labeling rules
following the Codex Alimentarius standards – Global standard



• Allergens à life-threatening consequences

• Religious needs may be compromised if products sold as halal and
kosher

• Dietary requirements à life-threatening consequences

Final Considera=ons



Take home

We should be alert to 
feed the world with 

food security and 
food safety



Quiz

• Do you know the difference between the two terms......?

Harlan et al., 2019. DOI: 10.1093/oso/9780190886455.001.0001

YES or NO



Refers to the adequacy of food to society, the

equitable distribu3on, confirmed supply, fair

access and sustained sources.

Harlan et al., 2019. DOI: 10.1093/oso/9780190886455.001.0001

Refers to the ac3vi3es, processes, and policies

encompassing the food chain, ensuring that the

food is safe for consump3on.

Quiz



• www.agrolab.com
• www.frozenfoodeurope.com
• www.digicomply.com
• www. highspeedtraining.co.uk
• h9p://www.fao.org/legal/development-law/magazine-1-2020/en/ 
• h9ps://food.ec.europa.eu/safety/agri-food-fraud
• h9ps://food.ec.europa.eu/system/files/2021-09/ff_ffn_annual-

report_2020_1.pdf
• h9ps://www.lichtapgym.com
• h9ps://www.semanEcscholar.org/
• h9ps://www.food-safety.com/

Resources



Thank you for your a,en.on

Dr. Aline Cesar
alinecesar@usp.br
@alimentosbiomol


