What analysis concepts do we need to
ensure the safety and quality of our food?
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The Joint Research Centre
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JRC response to global challenges

= Economy, finance and markets

= Energy (including nuclear activities) and transport

= Educations, skills and employment

= Food, nutrition and health

=  Environment, Resource scarcity, climate change and sustainability

= People, governance in multicultural and networked societies

= Civil security

= Migration and territorial development

= Data and digital transformation
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Typology of methods

Open methods

- do not describe any particular and/or exclusive
trademark names of reagents or equipment

- describe in detail the composition and nature of
chemicals and consumables

- may contain specifications and requirements related to
instrumentation, chemicals and consumables

Proprietary methods

- require specific reagents and/or instrumentation

- mostly available from only one supplier

- do not disclose composition and nature of chemicals

- protected by intellectual property rights




Open methods

AQOCS Official Method Cd 5-40

Reapproved 1997

Reichert-Meissl, Polenske and Kirschner
Values, Modified AOAC Methods

APPARATUS

l.
2.

Graduated cylinder—235 ml.
Glass distillation apparatus of the dimensions and
assembly shown in Figure 1.

REAGENTS

)

. Phenolphthalein indicator solution
. Bariuvm hydroxide [Ba(QH}),] solution, (.1 N—accu-

Sodium hydroxide (NaOH) solution—350% NaOH by
weight (see Notes, Caution). This solution must be free
from carbonates and kept protected from carbon diox-
ide. It is advisable to allow the solution to settle and use
only the clear liquid.

. Sulfuric acid {(H,50,) solution—prepared by adding

200 mL of concentrated H,SO,, sp. gr. 1.84, to distilled
water and diluting to 1 L (see Notes, Cauwfion).
1% in 953% alcohol.

rately standardized.

. Glycerol-soda solution—add 20 mL of the 50% sodium

hydroxide solution to 180 mL either USP grade or
reagent grade glycerol.

Boiling chips that have been cleaned in distilled water.
Store in distilled water until used.

. Sodium hydroxide (NaOH) solution, 0,1 N—accurately

standardized. See AQCS Specification H 12-52,

. Aluminum wire,
. Ethyl alcohol—95%, SDA Formulas 30 and 3A are

permitted (see MNotes, Caution).

. Silver sulfate—reagent grade.

50-mm - /‘

Receiving
flask

Figure 1. Reichert-Meissl distillation apparatus.
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Convenience

QuUEChERS

Protein assays (Bradford, BCA)
Enzymatic test kits for acids, sugars,
ethanol, etc

Dietary fibre

Culture media and diluents for
microbiology
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http://www.google.at/imgres?imgurl=http://www.agilent.com/about/newsroom/lsca/imagelibrary/images/lsca_130_quechers.jpg&imgrefurl=http://www.agilent.com/about/newsroom/lsca/imagelibrary/&usg=__X-BGX_c-Y_cEhsMHwkCyjueKeE4=&h=1018&w=1500&sz=546&hl=de&start=4&zoom=1&um=1&itbs=1&tbnid=23SdM6L_TfGoSM:&tbnh=102&tbnw=150&prev=/images?q%3Dquechers%26um%3D1%26hl%3Dde%26sa%3DN%26tbs%3Disch:1&ei=Z11vTaa6K8XMsgbw-PjxBw

Consumables and reagents

Clean-up

Sorption materials

Solid phase extraction

Immuno affinity columns

UF membranes
Chromatography

Columns / stationary phases
Reagents

Chromogenic / fluorogenic substrates
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Alternative (rapid) methods

Microbiology

Food pathogen detection by PCR

Food pathogen detection by immunochemistry
Culture media

Membrane filtration

Flow cytometry

Chemistry
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ELISA (toxins, drug residues,
vitamins, etc)
Reporter gene assay (Calux)

Sensors
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Reliability of test results
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Future of testing?

https://www.youtube.com/watch?v=YKv9ESLMOEE

https://www.youtube.com/watch?v=6EXDQLMRg7Y
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https://www.youtube.com/watch?v=YKv9ESLMOEE
https://www.youtube.com/watch?v=YKv9ESLMOEE
https://www.youtube.com/watch?v=YKv9ESLMOEE
https://www.youtube.com/watch?v=PiKgkMNURmg

Article 34
Methods used for sampling, analyses, tests
and diagnoses

e shall comply with Union rules establishing those

15

methods or the performance criteria for those
methods

in the absence of the Union rules:

(a) available methods complying with relevant
internationally recognised rules or protocols;

or relevant methods developed or recommended
by the European Union reference laboratories
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(b)in the absence of the suitable rules or
protocols, as referred to in point (a), methods
which comply with relevant rules established at

national level; or

relevant methods developed and validated with
inter or intra-laboratory methods validation
studies
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Criteria approach

Mandating a certain analytical method in
regulations

e denies the analyst to choose the most
appropriate method for a given task

o discourages development of alternative
approaches and the use of automation
e complicates administrative procedures if the

prescribed method needs to be replaced by a
more suitable one
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Paradigm shift

Method selection ‘ Method selection
based on procedure based on performance

Fit-for-purpose
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Integrated system for analytical data
quality

Management Organisational
system structure
Quuality Document
manual control
Qualified and Analytical (Certified) reference
trained staff data qua"ty materials
Documented External
and validated proficiency
methods testing

Calibrated and
maintained
instruments
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Control charts/
statistical
methods
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Quality by Design (QbD)

"a systematic approach to development that begins with
predefined objectives and emphasizes ... understanding
and ... control, based on sound science and quality risk

management”

The outcome of using QbD concepts is a well-understood
product and process that consistently delivers its

intended performance.
ICH Q8 and Q11

European
Commission
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Analytical Quality by Designh (AQbD)

L { £ £ € ¢

e Analytical Target Profile
e Performance requirements of analytical method

e Risk Management
e Identifying variables that may affect data quality

e Design of Experiments
e Confirm and optimize critical method variables

e Method Operable Design Region
e Operating range for the critical method variables

e Method Performance Control Strategy
e System suitability criteria

e Method validation

21
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Practical approach

PT schemes

QA results

In-house First
validation / uncertainty
estimate
Designed 1
experiments
/ Use method ‘
\ Better
uncertainty

© R. Macarthur
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CRMs

estimate
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Targeted - untargeted analysis
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Analytical Procedure
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USP Guidance on Developing and
Validating Non-Targeted Methods
for Adulteration Detection

Outputy

Significance Level

p—

Is U Typical or Atypical
with respect to Sn?

Method Prediction?

Actual Sample State

Correct Typical Incorrect Typical
Incorrect Atypical Correct Atypical
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Food quality

27

Historically, quality has been primarily understood as the absence
of defect, fraud and adulteration.

More recently, quality rests on expected properties such as
organoleptic and nutritional characteristics or resulting benefits.
This introduces the need to take the legitimate expectations of
users into account and to require that operators do likewise.

Finally, quality designates desirable characteristics likely to justify
added value; for example, forms of production (organic farming,
environmental consideration, animal welfare), production areas
(designation of origin) and their associated traditions.

TWENTY-FOURTH FAO REGIONAL CONFERENCE FOR

European
EUROPE, MONTPELLIER, FRANCE, 5-7 MAY 2004

Commission
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Subjective

Customer:
Expectation
Perception

Consumption’

Organisation:
Specification
Conformity
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Con-
venience

Aesthetical
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Stay in touch
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EU Science Hub: ec.europa.eu/jrc

Twitter: @EU_ScienceHub

Facebook: EU Science Hub - Joint Research Centre

LinkedIn: Joint Research Centre

You YouTube: EU Science Hub
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