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USP’s Food Focus: Ingredients 



Food Fraud: Global Problem 



Consequences of Food Fraud 

Always: Cheats consumers 
 
When discovered: Significant 
costs for food producers; 
Erodes consumer confidence 
 
Gone wrong: Introduces food 
safety hazards 



Food Fraud Is Hard to Predict 

Criminal “designs” adulterant to 
evade existing QA system 

 

 
QA system reacts by 
developing new tests 

 

 
Industry and regulators alike 

need a way to predict food fraud 
 so they can apply risk-based prevention 



Reality for Industry and Regulators 

Where to ? 



Advances Towards Prevention # 1 

“Neither a wise man nor a brave man lies down on the 
tracks of history to wait for the train of the future to run 

over him.”  ~Dwight D. Eisenhower 

Understanding the Past 



USP Food Fraud Database 

 

 
 

 

 Potential 
hazards 

 Available detection 
methods 

 Fraud history 

www.foodfraud.org 

Since 2012, the first public database on food fraud 

> 2,000 records 

By ingredient information on: 



USP Food Fraud Database 

 

 
 

 

Moore et al. 2012. Journal of Food Science. 77(4): R118-126 



FSMA and EMA 

 

 
 

 

Facilities are required to consider 
economically motivated adulteration (EMA) 
as part of their hazard analysis with focus on: 

– “Known or reasonably foreseeable hazards” 
 =Pattern/history of adulteration 

– “If they affect the safety of the food” 
=Reasonably likely to cause illness or injury 
 

 
 
 



Utility of USP FF Database 

• Maltodextrin: No history/pattern 
    (0 records; 0 adulterants) 
• Spices: Clear pattern/history (350 records 

and 223 adulterants) 
- 35 unique adulterants (representing 24% 
of records) that pose potential safety 
concerns, e.g., industrial dyes, lead 
compounds, nut materials 

EMA hazard requiring  
PC? 

Likely no 

Potentially  
yes 



Next Steps for USP Database 

• Significant upgrade planned for 2016 and 
beyond 
– New customizable dashboard interface with 

data analytics 
– Adding information on potential safety issues 

for adulterants 
– Geospatial - surveillance information 
– New record types and fields 

 

 
 

 
 



Advances Towards Prevention # 2 

• Needs:  
– What’s next after EMA hazards requiring PC 

are identified 
OR 
– Where to start if going above and beyond 

FSMA requirements (e.g. GFSI requirements 
for food fraud) 

 
• Solution: 

– A vulnerability assessment  and control plan 
approach 
 

 
 



Aim: Guidance to help organizations develop 
their own action oriented fraud mitigation 
system(s) to identify riskiest ingredients and 
develop appropriate control plan(s) 
 
Focus:  

–Ingredients; EMA 
 

Published: Sept. 1, 2015  
–3rd Supplement to USP’s 
   Food Chemicals Codex 

 
 

USP Guidance on Food Fraud Mitigation 
 



USP Food Fraud Mitigation Guidance Approach 

1. Contributing factors assessment 
2. Impacts assessment 
3. Combining 1 & 2 

 
4. Mitigation strategy development 

 
 

 
 
 

Vulnerabilities 
characterization 

 
 

 
 
 

Ingredient by ingredient….. 



Step 1: Contributing Factors 



Step 1: Contributing Factors 



Step 1: Contributing Factors 



Step 1: Contributing Factors 



Step 2: Impacts Assessment 

Identify known 
and potential 
adulterants 



Step 2 

Step 1 
Step 3: Overall Fraud Vulnerabilities 
Characterization 

Example: Hypothetical 
                Maltodextrin 



Step 2 

Step 1 
Step 3: Overall Fraud Vulnerabilities 
Characterization 

Example: Hypothetical  
                Spice 



Step 4: Developing a Mitigation Strategy 

Question:  Are my the identified vulnerabilities acceptable? 
If not, how do I prevent or control them? 

 

 
 
 



USP Testing Standards on Spice Adulteration 

• Analytical standard projects in USP’s 
pipeline 
– Non-targeted methods for dyes in spices 
– Targeted/confirmatory screening methods for 

dyes in spices 
• Monographs for spice oleoresins and other 

natural colors 
 

• Seeking your feedback and collaboration 
 

 
 
 



Conclusions 

Two USP tools to help industry deal with EMA/fraud in 
context of FSMA and GFSI 
 USP Food Fraud Database (freely available at 

www.foodfraud.org) 

 USP Food Fraud Mitigation Guidance (purchase a copy of 
USP’s Food Chemicals Codex, www.usp.org) 

 
New analytical tools in development at USP to help 

detect adulteration in spices and natural colors 

 
 



Upcoming USP Events on Adulteration 

USP- Rockville, MD 
Training course on USP Food Fraud Mitigation: Dec. 2, 2015 
Workshop on Food and Supplement Adulteration: Dec. 3-4, 2015 



USP’s Expert Panel on Food Ingredients 
Intentional Adulterants 

•Paul Brent, Ph.D., Retired (FSANZ) 
•Susan M. Brown, M.E.A., McCormick and Co., Inc. 
•Christophe A. Cavin, Ph.D., Nestlé Research Center  
•Henry B. Chin, Ph.D. Retired (Coca-Cola) 
•Jon DeVries, Ph.D. Retired (General Mills / Medallion Labs) 
•Karen D. Everstine, Ph.D. National Center for Food Protection and 
Defense – U. Minnesota 
•Shaun Kennedy, University of Minnesota–Twin Cities Campus 
•Petra Lutter, Ph.D., Nestlé Research Center  
•Richard A. Myers, Ph.D., Kemin Industries  
•John Spink, Ph.D., Michigan State University 
•Saskia van Ruth, Ph.D. RIKILT, Wageningen University and Research 
Centre 
•Carl Winter, Ph.D. UC Davis 
•Yongning Wu, Ph.D., M.D., China National Center for Food Safety Risk 
Assessment 
•Liangli Yu, Ph.D. , University and Maryland and Shanghai Jiao Tong 
University 
•Daniel Folmer, Ph.D., US FDA 
•R. Duane Satzger, Ph.D., US FDA 
•Jennifer Thomas, J.D., US FDA 
•Robin Churchill MSc. PhD., Health Canada 
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