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Food Authenticity

» Assurance that raw ingredients purchased
by the food manufacturer are accurately
documented;

» Assurance that products purchased by
consumers are safe and reflect the stated
quality.

Economically Motivated
Adulteration

» A wide range of deliberate acts designed to
misrepresent the authenticity and value of a food
product without the purchaser’s knowledge for the
economic gain of the seller;

> Alteration of a commodity through:
« Addition of nonauthentic substances, ofr,
* Removal or replacement of authentic substances




Breadth of Food Adulteration

Number of Adulterants
Decernis Food Fraud Database

\ 4

-!h QD
qw - b
Cow's Extra Virgin Orange Chili
Mllk Olive 0Oil Juice Powder Beef
Infographic; Carmen. Diaz. Amigo @ Fo Food.com Data quenad; 04-2020 Datasource; https://decernis.com/solutions/food-fraud-database/

TTo learn more about AOAC’s Food Authenticity Methods Program go to www.aoac.org/scientific-solutions/food



The Challenge
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A Snapshot of the Analytical Landscape

PubMed
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Analytical Challenges
For Foad Praducers,
Regulators and Analysts

» What method to choice,
» Breadth of applicability,
» Technology,

» Disparate performance
requirements,

» Disparate regulatory
requirements,

» Changing environment,
rapidly expanding scope.
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Consensus Analytical
Standard

» Documents the need for an
analytical method,

» Provides a detailed description
of how that method must
perform,

> Includes method acceptance
criteria,

» Agreement among
stakeholders and subject
matter experts.

TTo learn more about AOAC’s Food Authentici
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Standards Development:
Principles

L

US National Technology
Transfer &
Advancement Act (PL 104-113)
OMB Circular A-119
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Defensibility. Acceptability.
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Standards Development: Balancing of Perspectives '

» Varies depending on the project/program.
» Requires either mapping of stakeholders

Broad Perspectives Specific Perspectives |Regional Perspective

Academia CRO Africa
Government Food & Beverage Asia
Industry Product Standards Europe
Nongovernment Reference Materials North America
Organization
Regulator Oceania
Research South America

Technology Provider

TExamples of perspectives of many of AOAC program stakeholders
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Specified intended
method use

——

How the method is

to be applied

Definitions used
for this SMPR as
it relates to the
method
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AOAC Standards Development Framewaork

Community Consensus /
Approval of Standard

WG chair(s) present final draft
standard along with reconciled
comments for deliberation and
consensus. Approval has multiple
mechanisms.

O Advisory Panel Meeting

O
=
()
=
o
g
wn

Works with AOAC to define scope
of work to be launched, including
development of new programs

and/or new working groups (WGs)

WG begin work and draft
consensus documents via web
conference and reach general
consensus on draft standard
between AOAC meetings

At AOAC meetings, launch WG
effort by refining a preset scope of
work into a basic applicability

Draft standard is posted for public
comments. Comment period is > 30

statement from which the WG to days
began drafting the standard (e.g., Virtual public comment session via
SMPR, guidelines, etc) webconference

O Launching New WG O Draft Standard Public
Activities Comment Period
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Basic AOAC Official Methods>™ (OMA)

Program Framework

Call for Methods or ERP Assembly & Review
Experts of Methods

AOAC issues call for methods and ERPs are vetted, approved, and
call for experts appointed. Methods are

reviewed and ERPs meet to
review and reach consensus on

Method author orientation incl
SMPR overview is done

Final Action Review

Status

Final versions of methods along
with supporting documentation
are submitted to OMB for their
decision on the recommendation

methods
Method authors may submit Approved methods are published and
methods that may meet the are tracked by ERP in partnership with
approved standard the method author. Methods that
Method authors will want to satisfy ERP requirements and
attend the SMPR or standard demonstrate reproducibility are
orientation for method authors. recommended for Final Action

First Action Method

Submission of Methods

Publication & Tracking
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Food Authenticity
Methods Program

OBJECTIVES

> To address the analytical needs
for combatting intentional and
economically motivated food
adulteration;

> SMPR™ development for Targeted
Testing (TT) and Non-targeted
Testing (NTT);

» Develop rapid response guidance
for method development in the
event of an emergency.

TTo learn more about AOAC’s Food Authentici



Distinct but Complementary Approaches
for Food Authenticity

& LT Msination Camnm, Diar Amigo@ocos:-lood.com
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SMPR™ Framework for Targeted and Non-Targeted Testing

Applicability ID & Measure Assess if something
specific analyte is “different”

Definitions Defines targeted analyte. Define “authentic”
Includes reference List some adulterations
standards

Method Performance Analytical range 1) Can determine if food has

Requirements Accuracy known adulterants
Repeatability 2) Performance on food with
Reproducibility unknown adulterant(s)

System Suitability / CRMs in each batch Adulterated samples in batch;

Quality Control but unknown?

Reference Materials CRM / SRM ?7?777?

Validation Guidance Established Newer

Maximum Time to Variable Variable

Results

To learn more about AOAC’s Food Authenticity Methods Program go to www.aoac.org/scientific-solutions/food-authenticity-frau \



Targeted Testing

TARGETED

> Determination of NS
known molecules
(the adulterant),

> Requires their prior
identification as an
economically

motivated
adulterant (EMA).




Non-targeted Testing Vitd

The Concept N
> Create a standardized fingerprint for an ingredient. '

» Compare new lots of the test ingredient to the - =
fingerprint. :

> Quantify “degree of difference”

> Small amount of difference is a yellow flag
> Large difference is a red flag
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MNON-TARGETED

ANALYSIS

The Process

> Creation of a standardized baseline i.e. “authentic

profile” to assess the degree of “difference” among
authentic foods or food lots,

> Establishes the true breadth of “authenticity” for the
ingredient or food,

> Requires a 2-step method development process,

» Highlights the importance of reference materials in
establishing the standard profile.

TTo learn more about AOAC’s Food Authenticity Methods Program go to www.aoac.org/scientific-solutions/food-a




Starting Priorities
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» Formaldehyde/Formalin » Barley & Malt Extract » Low Quality Olive Oils
» Starch » Beet Sugar Syrup » Other Vegetable Oils
> Soy Protein » Corn & Cane Sugar Syrup » Sunflower oil

» C-4 Plant Sugars
» High Fructose Corn Sugar

Soybean oil
Hazelnut oil

Corn and seed oils
Waste cooking oil

To learn more about AOAC’s Food Authenticity Methods Program go to www.aoac.org/scientific-solutions/food-authenticity-frau \




Targeted Testing SMPR™ for Olive Qil

Acceptance Criteria | Acceptance

Analytical Parameter | for Other Vegetable | Criteria for Low
Level Olive Oils

Analytical Range (%) 10-50% (w/w)of 10-50% (w/w) of

EVOO EVOO
LOQ 2 10% 2 10%
Recovery 80-120 % 80-120 %
Accuracy +20% +20%
RSD, 14 14
RSDg 19 19

TTo learn more about AOAC’s Food Authenticity Methods Program go to www.aoac.org/scientific-solutions/food



Non-targeted Testing SMPR™ for Olive Oil

% Adulterant Number of Samples to | Number of Test Results

Adulterant in Test be Tested' Qualified as Adulterated
Materials

0%

GENE None Establish Baseline Fingerprint?

(Authentic EVOO)

Validation using 0% 30 0
Authentic None
Samples?
Validation Sunflower Qil 5% 30 30
LELtE YA Validation 5% 30 =
Validation Corn Oil 5% 30 30
Validation Hazelnut Oil 5% 30 30
Validation* Canola Oil 5% 30 30
Validation Safflower Oil 5% 30 30
Validation* Non-EVOO 5% 30 30
Validation False Origin 5% 30 30

—
.

Multiple samples from the same batch of adulterated material can be used for method evaluation.
Full details on protocol used to establish an authentic fingerprint must be supplied.

Samples used for this step must be independent than those used to create the baseline and must cover the entire scope of the
method.

4. Method validation using adulterated samples shall cover the entire scope used in creating the baseline fingerprint.

w N

TTo learn more about AOAC’s Food Authenticity Methods Program go to www.aoac.org/scientific-solutions/food



TT & NTT Complementarity

Does NTT J

Pr?duct method give
I-D d as hints?
Different y \Nf
: Found Something Target test
[M‘”e data ——— | suspected
Found Nothing adult _

Found [ Further }
[ It ] Investigation
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AOAC Final
Action
Official Method of
Analysis
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Strategic Priorities and Goals
2020

» Use of the foundational concepts established using the NTT and TT
approaches to create standards and methods for additional high priority
raw materials and finished products involving:

» Botanicals
» Spices
* A new working group to create standards and methods for molecular
and genomic applications;

« Development of a decision tree to combine non-targeted screening with
targeted confirmatory methods for specific adulterants;

» Develop an emergency response guidance document for rapid method
development and validation review, in the context of a major
international food fraud incident, requiring mobilization of resources
including those of AOAC INTERNATIONAL;

» Guidance for reference and testing material development and selection
(commodity and adulterant).

"o learn more about AOAC’s Food Authenticity Methods Program go to www.aoac.org/scientific-solutions/ food-authenticity-frau



The 2020 FAM Advisory Panel

» The Advisory Panel is comprised of funding organizations,

» Open enrollment format for new organizations interested in
participating,

» Establishes the overall program direction; rank priorities for
the funding year,

> Reviews progress on a quarterly basis,

» Participating Organizations:

Abbott Nutrition Mars

BioRad SGS-North America

The Coca-Cola Company Tentamus Group
Eurofins Scientific Thermo Fisher Scientific
Herbalife

TTo learn more about AOAC’s Food Authenticity Methods Program go to www.aoac.org/scientific-solutions/ food-authenticity-fra



summary: Benefits to Standards Development Program

Method Developers
« Consensus Standard Method Performance Requirements, SMPRs*M;

« AOAC Official Methods of Analysis*®: the benchmark for trade resolutions,
to instill consumer confidence, and contribute to consumer safety.

Food manufacturers or food distributors:
e Address analytical challenges through AOAC INTERNATIONAL’s recognized
standards development process,

e Official Methods of Analysis, the highest level of analytical confidence for
authenticity claims and detect fraudulent adulteration in priority commodities

e lalidated analytical methods to meet regional and internationally adopted
regulatory requirements,

e Protect producers and consumers alike, maintain the reputation of products
and ultimately improve the guality and safety of the food supply

For all:

e Consensus standards & reference methods for commodities that do not exist;

e Provide data for compliance-driven quality control of food materials and products;

e Standards leading to Codex Type |l methods for dispute resolution in international
trade.

TTo learn more about AOAC’s Food Authenticity Methods Program go to www.aoac.org/scientific-solutions/ food-authenticity-fra \
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Learn mare about the AOAC INTERNATIONAL Food Authenticity
Methods Program at...

> www.aoac.org/scientific-solutions/food-authenticity-fraud/

» Or contact us:

Palmer A. Orlandi, Ph.D. Delia Boyd

Deputy Executive Director & Chief Science Officer Sr. Manager, Standards and Official Methods >
POrlandi@aoac.org Dboyd®aoac.org

Deborah McKenzie Alicia Meiklejohn

Sr. Director, Standards and Official Methods M Director, Business Development
DMcKenzie@aoac.org AMeiklejohn@aoac.org

Bert Popping, Ph.D.
AOAC Volunteer Science Advisor
Bert.Popping@focos-food.com



http://aoac.org
http://aoac.org
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http://aoac.org
http://aoac.org
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AOAC FAM Program Working Group Chairs
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AOAC FAM Program
Volunteer Science Advisor
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TARGETED

ANALYSIS
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Bert Popping
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