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A UNIQUE MISSION AND DUAL ECONOMIC 3
AND SOCIAL PROJECT
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FOOD SAFETY & QUALITY: 5
A COMMON MISSION CLEAR ACCOUNTABILITIES

Fh ° zx“ﬂﬁﬁﬂﬂ ’ iﬁﬂ*ﬁagﬂl\‘as

R The complementarity of two fields
Bﬂ;}? J}'\J -||:ETF 0 AS ensuring Danone’s uniqueness and
' ARUUBH FUUD TU A key to achieve Danone’s mission

MANY PEOPLE AS
POSSIBLE
é FOOD SAFETY /010’3\ QUALITY
—~a a scientific approach »i’ consumer driven
“Food Safe?y First” Outstanding products and experience
No compromise on Food Safety Convenient offer, great tasting products

with sustainable quality, responsible
communication, sustainable and

Ingredients, processes, _ :
responsible production schemes

traceability are under control to
design, produce and deliver
safe foods
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ALLERGEN AND ALLERGY

BRI Y

Allergen

Antigen that produces an abnormally vigorous immune response.

HEUR : BEiEBARIIARE

2009 )

1 B N ALY

Allergy is an abnormal immune response to food.
I8 BB R AR NMAES S8R (NBYI. M
RRIENE |, 5EEENMAYIERER
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ALLERGENIC FOODS
Rmd sl

The Big-8 Other Priority Allergens
O :'.{’7;11
.' ) .‘-7 . “" o
@ - &=
. : F 3
; . Crustacean Buckwheat Lupi
Mil pin
™ Eegs Lo Shellfish
P B =
e 5 o B
Tree Nuts Peanuts Wheat Soya Molluscan Mustard Seanioa

Shelifish

Major allergenic foods
Account for about 90% of all food allergies
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FOOD ALLERGEN MANAGEMENT
EREEREE

» World widely exist
» No cure found yet

» Attention paid since 1990s
B 2B 90FRLIRZE T ZEIEN

» CODEX list of 8 types of food allergens in 1999
19995 CODEXIEITIREATAE |, FH8F P2 EUR

» Food allergen management led by governments

B ERMEXFHRBAN SR EBREE
Avoidance is the only choice

HeeEER BN SR EERN R YR L
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FOOD ALLERGENS - INTERNATIONAL REGULATORY CHART
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FOOD ALLERGEN MANAGEMENT N
REmdsREE

Consumers who are allergic to things (population)

NMRIPEFERMIERIESEE (ABE)

Known food allergen (hazards)

(EHENEER (BF )

Cross contamination

Two ways (contamination pathways possibility) s

HEURB PR RAARY (SRAR. TheE)
® Farm KH e
As ingredient {EAERRIFIA B R IR el

: el ® Storage fi#{FidFE storage
Unintended presence ERAFEEFITIMIBRETART | o Manofactars, proces,

packaging 7=, JIT.
BIEEN : inSBUR labelling oy
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Food allergen labeling requirements in China
IR E AR I BUEUR bR 25K GB7718-2011

4.4.3 HHWIR food allergen

44.3.1 LI EmMESIEAIESEE RN , (IRBERM | B crRPERZ IR
B , BEECEIERSBEAIENLIRT © ingredients list or contain statement,
voluntary

a) BEHKENARESIR (AVNE, BE. KZ. #&&. BRI EE BN m
%) ; Cereal containing gluten

b ) FENEIRESIGR (204F. LR, 2&ZF ) ; crustacean

c) BXKHESR ; fish

d) &EENESIm ; eggs

e ) ENESFIG ; peanuts

f) XEREFIG ; soybeans

g) #EFHm (SEFNE ) ; milk

h) BRERER{ZZHm. nuts

4432 AipTIEF A g m A DAemaE S m , EERARImEMEINLER. May
contain statement, voluntary

Regulation on implementation of food safety law (draft)

BEmESELEREG (RSN )

F\+T—% EmECHSEUESEISRNAIRE , BRRETENIEERERT T LR

/X, Food ingredients which may cause allergy should be labeled
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FOOD ALLERGEN MANAGEMENT
EmEsRETE
Regulatory Threshold

Methods-based, safety assessment based,
risk assessment-based, statutorily derived

By FDA threshold working group

Allergen) . ‘ innovation
informing the food industry m for Iife

food allergy research
& resource program

s
= EuroPreval l\(o
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FOOD ALLERGEN MANAGEMENT BmElElREIE

TO ENSURE THAT DANONE CREATES, MANUFACTURES AND DELIVERS
ITS PRODUCTS EVERYDAY WITH NO COMPROMISE ON FOOD SAFETY
BY STRICTLY FOLLOWING THE DANONE COMPLIANCE POLICY AND

“ Country v
requirement JA
/l
» ¢ Cooperate

standard

Danone major
allergens (11)

Anticipate

Prevent DANONE FOOD SAFETY DIRECTIVE
DANONE & MHanage ALLERGEN MANAGEMENT I
Food Safety@DANONE (SUPERSEDES ALL PREVIOUS VERSIONS ) /
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ANALYTICAL TECHNIC — CONTROL CHECK FOR FOOD
ALLERGEN $== 1048

14

» Incoming check of raw ingredient
» Labelling Final product

» Process control Cleaning validation
» Working station

“Free from...”

Free from ingredient
No cross contamination
Can not be detected

Intentional addition of allergens
* Cross contamination
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FOOD ALLERGEN ANALYSISE fRid SY B+ ML A

DETECTION AND QUANTIFICATION OF ALLERGEN TRACES IN FOOD PRODUCTS

What are we testing for ?

True food allergies are an immunological response to specific food
proteins, target proteins or the genetic material that produce the
proteins (DNA)

Alpha-lactalbumin

e-FLHEH
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FOOD ALLERGEN TESTING TECHNIQUES B I 8lsE LA
PROTEIN-BASED METHODS

Enzyme-Linked Immunosorbnent Assay (ELISA)

P SR e JBE W B 71001 5

Receptor-based methods
Widely used for allergen detection, based on the interaction between
specific antibodies and an antigen (food allergen).

(Substme
<Substmte . %‘:’?
Substrate /J \ Substme
( Secondary antibody
‘ ” conjugate
_‘ * N &7 Inhibitor L
)l\ Primary antibody J \ ,. e / /“\
conjugate
&N . Capture antibody
aX ] W

Direct ELISA Indirect ELISA Sandwich ELISA Competitive ELISA
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ELISA
PROS AND CONS

PROS
v’ Sensitive (ppm range)
v Quantitative or semi-quantitative

v' Measure amount of allergen target (i.e.

proteins)
v Antibody can detect allergenic proteins
or marker protein in a wide number of
different matrices
Fairly rapid
Equipment needs are minor (plate
reader)
v" Skill level = low to medium

AN

17

CONS

v’ Cross-reactivity

v" Need to understand what kit detects
(e.g. some milk kits detect casein
while other detect whey proteins)

v’ Values obtained from kits do not
agree Lack of reference materials

v Need to do “in house” validation of
ELISA
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VALIDATION OF ELISA METHOD

ELISA J55%58IF

Appendix M: Validation Procedures for Quantitative
Food Allergen ELISA Methods: Community Guidance

and Best Practices

Although there are a number of documents published on method
validation (1, 2) which target analytical methods in general.
and there are numerous publications on validation of ELISA
methods for pesticides, these documents do not address specific
areas of concern for food allergen analysis., such as reference
materials, spiking methods. or choice of matrixes. In the absence
of a universally recognized reference standard for food allergen

the study design and data would be subject to scrutiny before
acceptance by the AOAC or other authority.

Methods for detecting various food allergens have been
available for a number of years. Many of these methods use
ELISA-based techniques to detect specific protein markers in food
matrixes. The detection of food allergens by ELISA is a unique
analytical procedure characterized by the recognition and binding

CONFIDENTIAL & PRIVILEGED — Danone © Property — For Internal Use Only — Draft Document

Table 1. Method performance requirements

Target allergen
Parameter Whole egg Milk Peanut Hazelnut
Analytical 10-1000 | 10-1000 | 10-1000 10-1000
range, ppm
MQLz, ppm® <5 <10 <10 =10
MDL=, ppm® <1.65 <3 <3 <3
Recovery, % 60-120 60-120 60-120 60-120
RSD. % <20 <20 <20 <20
RSD,. % =30 <30 =30 =30
# Definitions for MQL and MDL provided in section 4.
& Reported as ppm of the target allergen in food commodity, i.e_, 25 ppm

of “whole egg” in cookies.
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- FOOD ALLERGEN ANALYSIS
a
5 PROTEIN-BASED METHODS
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FOOD ALLERGEN ANALYSIS B g 8B ot

PROTEIN BASED

Liquid chromatography-
Mass Spectrometry

Martina Koeberl, Dean Clarke, and
Andreas L. Lopata. J. Proteome
Res. 2014.

In-solution Digestion Gel Digestion

| 55‘“

Database Search Analyzing Detected Signature Peptides
e hrarsa Peptides using
—_— Bicinfermatice. Tools »
entifying = (‘
Signature - Q 9 g !:> 5 z@l

LC/MRM LCqQTOF LCAT

== o
Allergens using ol . ﬁ— =

20
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LC/MS/MS
PROS & CONS

PROS

v’ Absolute identification and
quantification of allergens

v’ Highly sensitive

v’ Excellent confirmatory
method

21

CONS

v Requires high level of
expertise

v’ High cost of equipment

v’ Time consuming

v’ Laborious: extraction and
cleanup needed

v Not useful for routine
analyses
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5 COMPARISON BETWEEN IMMUNOLOGICAL AND CHEMICAL -
3 METHOD FOR ALLERGEN ANALYSIS
Q AT e = S
e RIRFESWEEALR
a
L Comparison between immunological and chemical methods
5 for allergen analysis
§ Food matrix containing allergen
I
< | l
% Antibody based MS based
E ELISA Immunoblot MALDI gTOFAT MRM
S Extraction Strong Strong
ul_ Buffer detergents | detergents Weak buffers | Weak buffers | Weak buffers
> Treatment No No Yes/No Digestion Digestion
Q Detection . Mass Masgs Mass
8 Method Spectromatry Visual spectrometry | spectrometry | spectrometry
o Allergens can Cne . ) ) M S N Ot fO r
© One Multiple Multiple Multiple
2 etandard routine analysis
c Standard Yes (internal
% required kit standard) No No Yes/No Yes
Dl B Em?-s_ Yes Yes Mo Mo Mo
Qa :
] Species
8 Specificity Mo Mo Yas es Yes
- Can be No No Yes Yes Yes
> standardized
o Results
o
. comparable No Mo Yes Yes Yes
| — Tm T.H'I'E — - — - — -
é Time consuming | consuming Fast analysis | Fast analysis | Fast analysis
E Cost Medium Lowe Medium Medium Medium
Q LOD (lowest LOD (lowest | LOD (lowest )
L Quantification| . 0-26PM) Semi Semi 0.06ppm) | 0.001ppm) Martina Koeberl, Dean Clarke, and
Z LOQ {lowest | quantitative guantitative | LOQ {lowest | LOG {lowest Andreas L. Lopata. J. Proteome
S 0.3ppm) 3.7ppm) 0.01ppm)

Res. 2014.
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DNA BASED METHOD 23
REAL PCR

targeting a segment of the gene coding for the allergenic or other proteins of interest and amplifying
only this DNA fragment to make it detectable.
Extensively used for allergen detection because of their ease in application using kits.

‘ R = Reporter

Polymerization O = Ohiancher

Forward
Primer Probe
6' > 3
3 5'
5'

0w

&
~

Strand Displacement g
5' > Q
3

Reverse
Primer

3

= Critical point
* Design of primers and probe is important for
Cleavage a-%g specificity
-~
: e 5 @  Sample prep
e Cross contamination and target template
* Baseline and Threshold definition

Polymerization ° Eff .
Completed iciency
= ')% iy

” - * DNA extraction

N
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N
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PCR
PROS & CONS

<+

v' The fact that PCR detects the
extremely stable DNA molecule
might be an advantage when
analyzing highly processed food.

v’ Useful in cases where ELISAs are

v’ Detect DNA not protein

v’ Qualitative

v’ Sample preparation and
analysis require skill

v’ Cross-contamination

not available (fish), reliable
(celery) or results questionable
(e.g. hydrolyzed proteins)

v' Good method for verifying ELISA
or immunochemical assay results

v’ Specific if well design

v" High throughput

v' Multi-screening (multiplex)
potential PC

possibilities.

v’ Target template can be a source
of contamination : DNA
templates are more
troublesome as contaminants

v" Absence/Presence of DNA does
not indicate absence/presence
of protein
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CHALLENGES TO FOOD ALLERGEN DETECTION
BRI BURDTT R

Only few of the known allergens are characterized and available in
pure form

DA D E R SR SR AT 240 S FLRF A 78 70 A 0

Highly purified proteins are not representative for food samples

SR i o AN = 28 I R B2

There are no reference methods for allergens in food

B B 7 B SRR Tk
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CHALLENGES TO FOOD ALLERGEN DETECTION
B raiZRIBkak
» Incomparable Results with Commerecial Kits

No general agreement on the expression of reporting unit
ELISA/ LCMS

» Matrix effect

Interaction of the analyte with matrix, hinder extraction
Coextraction of matrix proteins bind with antibody. False positive

» Processing
Denatured, millard reaction, partial hydrolysis

» Extractability

Various processing impairs solubility of allergen
~75%, 80% extractability yield decrease after thermal processing

Validate method for individual allergens and various matrices
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NEW TRENDS IN THE QUANTIFICATION OF FOOD

2 27
£
- ALLERGENS
(@] \ (=] N3
C AREHEEBRNES
a
>
5 ELISA
5 » Use of antibodies raised against modified proteins
©
£ » Use of antibodies raised against stable proteins
f A
I-I|_ And LC/MS Allergen
6000 - s 1200
= f stable peptid lytical target e
3 Use of stable peptides as analytical targe pesEcod allergen
o 5000 - >==Targeted proteomics 1000
o s
© & Food Targeted
g . &, 100 Allergen Pr:trzzniics i 800]
2 Multiallergen Methods 5 190% 0 5.1% 4
& 53000 - < P 0 Y, e \t 600y
| Q ‘ Xy
a) = 4 3
0 : 5 2000 - 553 ¥ 400
o Targeted proteomics = y27 ,,’
-
= 1000 4350700 5 200
o v 2D 2o
o p D
® 0 0002300 -0
< N © ) ) o )
; . R A
L Publication year
m
§ Nagib Ahsan, et al. Journal of Proteomics. 2016.
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Targeted proteomics in quantification of food allergens

HREARAFERYEHIEEE TN

Step 1 Step 2 Step 3
Bioinformatics for AQUA In Vivo verification of Synthesis of the isotope labeled
peptide selection the selected peptides internal standard (AQUA Peptide)

Allergen A-Isoform2--EAGYSTTEIVIL 5 | m
Ve rran: A=Ta o rvesy T o bl | we |
Al..e-qe.. \-Isoform3--EAGYSTTEIVIL '| { A nbalad Betaics
Allergen A-Isoformli-- g0 ] -
Allergen A-Isofcrmé--EAGYSTTEIVIL ¥l ‘ ‘ :
Allergen A-IsoformS--EAGYSTTEIVIL x | £
Allergen A-Isofornf-—SENRERNERED | | Optimization of retention time and ®
"\ collision energy of the AQUA peptide | 8
we »
U R Precursorion  Transition ions
Assay development (determination »
of LLOD and LLOQ of the native and 5
S AQUA peptide ° AQUA peptides) e
R & i _ E
xo =
i <
& | o0
E- i \ Native peptide n

1> o

Data analysis (signal ratio
analysis by Skyline software)

analysis by Triple peptide to the trypsin digested
Quadrupole instrument sample of interest

Mass spectrometry : Add known amount of AQUA

{}

Step 8 Step 7 Step 6

AQUA: Absolute quantitation Nagib Ahsan, et al. Journal of Proteomics. 2016.
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