
Copyright © 2016 Alchemy Systems

Food Fraud: What You Don’t Know Can Hurt You

July 20, 2016
Speakers: Karen Everstine, Ph.D. & Jorge Acosta



Copyright © 2016 Alchemy Systems #alchemywebinar 2

Today’s Speakers

Karen Everstine, PhD, MPH, REHS
Scientific Liaison, Foods Program

Jorge Acosta 
Director of Technical Services
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Agenda
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• USP Background

• What is food fraud? 

• Food Fraud Regulatory Requirements

• Tools and Strategies to Reduce your Risk

• Your Best Line of Defense

• Q & A

#alchemywebinar
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USP Background
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USP Mission: To improve global health through public standards and related 
programs that help ensure the quality, safety, and benefit of medicines and foods
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Compendial Standards
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Compendial
Standards

Identity Strength Quality/Purity

 Set standards for identity, 
strength, quality, and purity

 Help ensure the right dosage

 Help prevent
economically-motivated 
adulteration

Is the ingredient
what it purports to 

be?

Is enough of the 
ingredient 
present?

Are levels of impurities
appropriately 
controlled?
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USP’s Food Program
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Advancing science-based standards, tools, and 
services to improve confidence in the global food 

supply chain
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What is food fraud?
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Food Fraud: How does it occur?
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• Dilution/substitution
– Misrepresentation of geographic, botanical, animal, varietal origin
– Use of non-food-grade substances

• Artificial enhancement
– Color additives
– Protein content
– Organoleptic qualities

• Misrepresentation of production practices

• Misrepresentation of nutritional content

• Use of non-declared, unapproved, or banned pesticides, 
antibiotics, fungicides, etc.

• Removal of authentic constituents

?
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Food Fraud: How does it occur?
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• Melamine adulteration of both wheat gluten and 
dairy products (2007-2008)

• Adulteration of cooking oils with Argemone
mexicana oil (1998)

• Sudan I in chili powder (2005) and lead oxide in 
paprika (1994)

• Peanut in ground cumin (2014-15)
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Food Fraud: Examples
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Ground Cumin
Origin: unknown

Contains:
Tartrazine
Acid Black 1
Orange II

CFIA Lab results:
4.2 ppm Tartrazine
2.3 ppm Acid Black 1
2.6 ppm Orange II

Cumin Powder
Origin: unknown

Contains: 
Peanut allergen
@
11,700 ppm

Candy Coated Seeds
Origin: Pakistan

Rhodamine B
Detected by LC/MS/MS 
method
(targeted method)
LC/MS/MS Sensitivity
Parts Per Billion or 
Parts Per Trillion

Saffron Flower (Kasubha)
Origin: Phillippines

Contains:
Acid Orange II
Metanil Yellow & Sudan I

Also acid dyes:
E124 Ponceau 4R,
E126 Ponceau 6R

Allura Red AC
Erythorosine
Tartrazine
Sunset Yellow

Ponceau 4R

Rhodamine B
Auramine O
Orange II
Acid Blue 1
Crystal Violet
Brilliant Green

Flourescent Brightener?

Paprika

Adulterated with dye Adulterated with annatto

Source: NY State Dept. of Agriculture & Markets Food Laboratory
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Food Fraud: Global Problem
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• Occurs frequently, but actual prevalence 
unknown

• Usually not detected, as low as 4% of the time 
(Gee et al 2014)

• Potential for significant public health harm 
when perpetrators make mistakes

• Potential for significant financial harm when 
fraud is discovered

• Erodes consumer confidence
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Food Fraud Regulatory Requirements
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What is food fraud?
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• British Retail Consortium (BRC) definition: 
– Fraudulent and intentional substitution, dilution or 

addition to a product or raw material,  or 
misrepresentation of the product or material, for 
the purpose of financial gain, by increasing the 
apparent value of the product or reducing the cost 
of its production

• Current Good Manufacturing Practice, Hazard 
Analysis, and Risk-Based Preventive Controls for 
Human Food Final Rule definition:

– 21 CFR 117.130 (2) (iii) – Hazard may be 
intentionally introduced for purposes of economic 
gain
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FDA Regulations
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• Economically Motivated Adulteration (EMA) of spices with toxic colorants
– 79 FR 58524 at 58550–58551
– Dyes containing lead added to spices
– Lead chromate to enhance turmeric color
– Lead oxide to paprika – Hungary 1995
– Sudan I to Chili Powder – UK 2005

• Milk with melamine – 6  dead infants and >290,000 ill

• Required to assess risk of ingredients
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FDA Regulations
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• 21 CFR 117.130 

• Beyond misbranding and adulteration provisions of FD&C Act

• Limited to hazards with a pattern of economically motivated adulteration in the past

• Only products that can cause illness or injury

• Typically managed by a Supply-Chain Preventive Control
– i.e. Testing by supplier or receiving company
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GFSI/BRC Requirements
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• BRC Food Issue 7 – Section 5.4 Product Authenticity

• Access on historical and developing threats to the 
supply chain

• Vulnerability Assessment for raw materials or 
groups

– Historical evidence
– Economic factors
– Ease of access to raw materials through supply chain
– Routine testing sophistication
– Nature of raw materials

• Based on risk – assurance and/or testing must be in 
place
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Comparison: FDA vs BRC Requirements 
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• BRC requires us to consider quality, 
legality, and food safety implications

– Standards of Identity
– Economic purposes

• FDA’s main concern is when potential 
fraud situations have food safety 
implications

– Standards of Identity not necessarily 
a food safety implications

– Might have other legal implications
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Tools and Strategies to Reduce your Risk
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Food Fraud Database (FFD 2.0)
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• Expanded record types

• User-friendly online interface

• Broad and flexible search capabilities

• Dashboard feature with alerts

• Automated analytics

• Report generator

• Real-time updates
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Food Fraud – Historical Data
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media report   fraud incident
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Food Fraud – Historical Data
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Scholarly 
publication

fraud inference 
method information
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Food Fraud – Historical Data
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Market-based 
sampling

fraud 
surveillance
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FFD 2.0 – Dashboard Feature with Alerts
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FFD 2.0 – Broad and Flexible Search Capabilities
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FFD 2.0 – Automated Analytics
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FFD 2.0 – Automated Analytics
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What is an economically motivated hazard?
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• Which food fraud adulterants are “known or reasonably foreseeable?”

• What is a “pattern of economically motivated adulteration in the past?”

• Which adulterants are potentially hazardous (economically motivated hazard)?

Hazards Identification Expert Panel
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FFD 2.0 EMA Hazards Identification Report
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USP Food Fraud Mitigation Guidance
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USP Food Fraud Mitigation Guidance  
www.foodfraud.org

Framework for how to design your own tailored food 
fraud mitigation system and control plan based on 

both vulnerability and impact assessments
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USP Food Fraud Mitigation Guidance – The Complete Picture
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Combine vulnerability and impacts 
assessments to create an “overall” risk 
score, which can then be used to 
inform decisions around mitigation

#alchemywebinar
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FFD 2.0 and Food Fraud Vulnerability Tools
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• SSAFE Food Fraud Vulnerability Assessment Tool1:
– “Free tool with a clear, robust, and effective methodology to help food companies 

undertake food fraud vulnerability assessments.”
• GMA/Battelle EMAlert2:

– “Software tool that enables food manufacturers to rapidly analyze and understand EMA 
vulnerabilities”

• USP Food Fraud Mitigation Guidance3: 
– “Comprehensive, practical four-step approach to help perform a vulnerability 

assessment and develop a customized food fraud mitigation plan.”

Data on historical food fraud trends is a key 
component of any food fraud mitigation plan

1http://www.ssafe-food.org/our-projects/
2http://www.battelle.org/our-work/national-security/cbrne-defense/threat-assessment/emalert
3http://www.foodfraud.org
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Acknowledgments
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>60 Expert Volunteers Supporting USP’s Food Program
• USP Food Ingredients Expert Committee
• USP Olive Oil Authenticity and Quality Expert Panel
• USP Food Adulterants Hazards Identification Expert Panel
• USP Food Adulteration Expert Panel
• USP Non-Targeted Methods for Milk Ingredients Expert Panel
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How To Engage with USP
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• Volunteer as an expert

• Sponsor new and revised 
standards

• Comment on proposed standards

• Attend USP workshops and 
related events

• Subscribe to the Food Fraud 
Database (foodfraud.org)

• Contact USP to learn about 
training and advising services 
(foods@usp.org)
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Your Best Line of Defense
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Employees Are your Best Line of Defense
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• Learning:
– Consistency
– Ensure employees know what food 

fraud is so they will speak up when 
they see something concerning

• Communications:
– Drive retention through 

reinforcement

• Performance:
– Coach and observe employee 

behavior on the production floor
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New Alchemy Food Fraud Course
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• Introduces basic economic motivators 
of food fraud

• Provides examples of different types 
of food fraud

• Explores the employee’s role in 
preventing food fraud

• Available by end of year

Coming soon!
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Date: Wednesday, August 17th | 12:00-1:00 pm CT 

Speakers: John W. Larkin, Ph.D. (Food Protection and Defense Institute) & Holly Mockus (Alchemy)

FSMA’s Intentional Adulteration final rule was published on May 26. Also referred to as the “food defense rule,” it is intended to protect the food supply 
from potential large-scale public harm that could threaten consumers and put your bottom line at risk. The rule requires facilities to create a written food 
defense plan in which they must identify areas of their operation vulnerable to intentional adulteration and devise strategies to mitigate that risk. Do you 
have a robust food defense plan in place that demonstrates your facility is adequately protected? Join this webinar to learn about the final rule, what it 
means for your facility, and how to build your food defense plan to comply.

Learning Objectives:

• Explore food defense and why it is important

• Find out what FSMA’s new intentional adulteration final rule requires of food manufacturers

• Receive tips on how to build a strong food defense plan in order to comply

• Learn how your frontline is your best defense

Food Defense: How to Comply with 
FSMA’s New Intentional Adulteration Rule

#alchemywebinar 38



Unlock the potential 
of your frontline

SEPTEMBER 13–15 | AUSTIN, TX

REGISTER TODAY!  alchemysystems.com/alchemy-conference

Plunge into training, work-
shop, and showcase sessions 
designed to optimize your 
use of Alchemy solutions.

Join 400+ peers for happy hour, 
dinner, and our “Run/Walk to 
Stop Hunger Now” along 
Austin’s Lady Bird Lake. 

It’s not just Alchemy’s 
hometown. Come and find out 
why Austin is called the live 
music capital of the world!

Industry leaders will share 
methods for unlocking frontline 
potential in the era of FSMA, 
GFSI, and OSHA. 

MASTER INDUSTRY 
BEST PRACTICES

ACCESS THE 
ALCHEMY ACADEMY

NETWORK WITH FOOD 
PROFESSIONALS

EXPERIENCE 
AUSTIN

#alchemyconf
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Q&A

40#alchemywebinar
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THANK YOU

contactus@alchemysystems.com
www.alchemysystems.com

Karen Everstine, PhD, MPH, REHS
Scientific Liaison, Foods Program

United States Pharmacopeia
kde@usp.org  |  www.foodfraud.org 

Jorge Acosta
jorge.acosta@alchemysystems.com
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