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USp USP’s Food Focus: Ingredients
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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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UsS@E Food Fraud: Global Problem
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USp Consequences of Food Fraud

Always: Cheats consumers

When discovered: Significant
costs for food producers;
Erodes consumer confidence

Gone wrong: Introduces food
safety hazards




Usp 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




USp Reality for Industry and Regulators

Where to S ?
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US@ Advances Towards Prevention # 1

Understanding the Past

“Neither a wise man nor a brave man lies down on the
tracks of history to walit for the train of the future to run
over him.” ~Dwight D. Eisenhower




US@ USP Food Fraud Database

Since 2012, the first public database on food fraud

\ Food Fraud
US_& Databace www.foodfraud.org

LS Pharmacopeial

o % KN > 2,000 records

By ingredient information on:

= Fraud history = Potential = Available detection
hazards methods




USQ USP Food Fraud Database
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Development and Application of a Database
of Food Ingredient Fraud and Economically
Motivated Adulteration from 1980 to 2010

Jeffrey C. Moore, John Spink, and Markus Lipp

BN pon4 L)
SMEAY BRI

Abstract:  Food ingredient frand and economically motivated adulteration are emergng risks, but a comprehensive
compilation of information about known problematic ingredients and detection methods does not currently exast. The
objectives of this research were to collect such information from publicly awailable articles in scholarly journals and general
media, orgamize into a database, and review and analyze the data to identify trends. The results summarized are a database
that will be published in the US Pharmacopeial Comvention’s Feod Chemicals Codex, 8th edibon, and indudes 1305
records, inchading 1000 records wath analytical methods collected from 677 references. Olive oal, milk, honey and saffron
were the most common targets for adulteration reported in scholady journals, and porentially harmtul issues identified
mclude spices diluted with lead chromare and lead tetracoade, substitution of Chinese star anise with vosdic Japanese star
amise, and melamine adulteration of high protein content foods. High-performance liquid chromatography and infrared
spectroscopy were the most common analytical detection procedures, and chemometrics dara analysis was used m a large
nurnber of reports. Future expansion of this database will inclode addinonal publically available articles published before
1950 and in other langnages, as well as dar outside the public domain. The authors recommend in-depth analyses of
mdividual incidents.

Keywords: analytical procedures, economically motivated adulteration, Foed Chemicals Codex, food frand, food ingredients

Practical Application: Thas report describes the development and application of a database of food ingredient fraud issnes
from publicly available references. The darabase prowvides baseline mformation and data useful to governments, agencies,
and individual companies amessing the risks of specific products produced in specific regions as well as products distributed
and sold n other regions. In addinon, the report describes current analytical technologies for detecting food fraud and
identfies trends and developments.

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




USp Utility of USP FF Database

EMA hazard requiring
PC?

o Maltodextrin: No history/pattern _
(0 records; 0 adulterants) Likely no

« Spices: Clear pattern/history (350 records |
and 223 adulterants)
- 35 unique adulterants (representing 24% | Potentially
of records) that pose potential safety yes
concerns, e.g., industrial dyes, lead
compounds, nut materials

# of Repords




USE 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




USS Advances Towards Prevention # 2

e 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)

e Solution:

— Avulnerability assessment and control plan
approach




Usp USP Guidance on Food Fraud Mitigation

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: =
RS, ents: EViA

Published: Sept. 1, 2015
—3'd Supplement to USP’s
Food Chemicals Codex




Usp USP Food Fraud Mitigation Guidance Approach

Ingredient by ingredient.....

1. Contributing factors assessment
Impacts assessment
Combining 1 & 2

Vulnerabilities
characterization

W N

4. Mitigation strategy development
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Contributing
Factor

Supply chain

Audit strategy

Supplier
relationship

History of supplier
quality & safety
issues

Testing
frequency

Susceptibility of
QA methods
and specs

Geopolitcal
consideratons

Fraud history

Economic
anomalies

Firm vertically
integrated

Robust, onsite,
with numerous
anti-fraud
measures

Trusted supplier
and previously
purchased
ingredient(s)

No known
issues

Intensive-every
lot independently
tested by buyer

Methods are
very selective/
specific;
specifications only
allow for natural
variability.

Ingredient is a
single component
sourced from a
single geographic
origin of low
concern

Mo or few known
reports; no
substantiating
evidence

unusual

Step 1: Contributing Factors

Contribution to Vulnerability

Medium?

Medium-Low*

Supplier vertically
integrated

Supplier
manufactures

Robust, onsite,
with limited
anti-fraud
measures

Immature, onsite,
no antifraud
measures

Trusted supplier
and new
ingredient

Established supplier
and some
relationship

Few minor
issues,
quickly resolved

Recurrent issues
or resolution
concerns

Independent testing
done at yearly or
other limited
intervals as part of
supplier qualification

Random lots
independently

tested by buyer

Methods are

selective/ specific; Methods are

selective but not
specific;
specifications
reflect same.

Several

components
sourced from

geographic
origin(s) of low
concern

Single component;
originated or
transited through
regions with sormne
geopolitical
concerns

Numerous reports;
limited
substantiating
evidence

Frequent but
unrelated
anomalies

High*

Open market

No onsite
audits

Unestablished
supplier and no
prior relationship

Strong evidence
of quality or
s con

inadequate cont

COA either not
presen t

originated or
transited through
one or more
regions exhibiting
several
ics of

substantiating
evidence

Common and
broad anomalies

IGHT 2013, ALL RIGHTS RESERVED.



US

US(S Step 1: Contributing Factors
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Usp Step 1: Contributing Factors
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Convention Contribution to Vulnerability

Contributing Medium-Low? Medium*

Factor

. Firm vertically Supplier vertically Supplier o vy e
Supply chain integrated int ied e Open market

Pomegranate
Jui * 2 weak tests
uice -
(% Brix and
Hunter color)
* Complex
*Variable
Methods are
. . Methods are
Susceptibility of e pseﬁgﬁg_'“e" selective/ Specifici.  .o\c c1ive but not
QA methods P Lo S , specific;
and specs specifications only ERTAGIEETE specifications
allow for natural and e e
variability. .
Ingredient is a Single component;
single component components originated or
e Geopolitcal sourced from a sourced from transited through
consideratons single geographic geographic regions with sorme
= origin of low origin(s) of low geopolitical
3 concern concern concerns
2
8 -
o Mo or few known Numerous reports,;
=3 ‘ 00 of reports; no limited
@ rattellulsiz substantiating substantiating ubstantiatin
o - evidence , evidence eviden
2 Economic Nothing Frequent but
- - unrelated
GLOBAL EXPERTIS anomalies unusual anomalies T

IGHT 2013, ALL RIGHTS RESERVED.



US@ Step 1: Contributing Factors

LLS. Pharmacopeial 8 ™

Convention Contribution to Vw'nerabl'fﬂy
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US@ Step 2: Impacts Assessment
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Step 3: Overall Fraud Vulnerabilities

Characterization

Food Safety

Economic
Impact

Potential
Multipliers

Focused
Consumption

Mutritional
Sufficiency

Public
Confidence

Example: Hypothetical
Maltodextrin

Food Grade -
Known Safe

No Significant

Balanc
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Specific food
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Food Grade -
Known Sub-
Population

Risks

Important
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Food
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Food Grade -
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Enterprise Risk
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Food
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Industry
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Factor

Supply chain
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Supplier relationship

History of issues

Testing frequency

Methods & specs
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Step 3: Overall Fraud Vulnerabilities

Characterization

Example: Hypothetical
Spice
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Usp Step 4. Developing a Mitigation Strategy

Question: Are my the identified vulnerabllities acceptable?
If not, how do | prevent or control them?

& o O ’ ap
LS Medium
Testing frequency
o Audit strategy X €
=
é_t Supply chain X €
o
% Supplier relationship
m g
= Supplier history X

Methods & specs

Geopolitical considerations

Economicanomalies

si0)oe}
3|qe|jo4uodun

Fraud history
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USp 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

o Seeking your feedback and collaboration




Usp 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




US@ Upcoming USP Events on Adulteration

USE | Events

. l O P REGISTER NOW for USP Events on

Adulteration and Fraud
LTERATION . _
ﬁ\lD:'Jrs TRACKS In Food Ingredients and
/ Dietary Supplements

b

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