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Chemical Food Safety

Published data

scorus e | |
+ Toxicology: P paion @ S

Hazard Identification & Hazard
Characterization

s Exposure:
Food intake &
Occurrence of chemicals

+ Risk Characterization:

Informing decision making geelspepal{g:tions

BUT...in absence of toxicological datae
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All things are poison and
nothing (is) without poison;

— only the dose makes that a

thing is no poison.

Paracelsus, 1493-1541

Food intake
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Food and food-related samples are chemicals

\ GC-MS analysis
Packaging material ( 7 \

> A ?
L-V‘ :f) Q;i i ' . | J
Many chemicals implicated in Migrate contains:

. . known/characterized (authorized?)
many [?acka.\gln.gs potentially unknown/unexpected
migrating into food

Full identification & characterization?

How to assess the safety???
Bioassays can play important role
to exclude endpoints of toxicological
concern(s)

&rN¢ Research and
552N\ Development
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Assessment of Toxicological Endpoint

Genetic damage

27 AT A

Type of Damage: Double-strand break Ch:mi:a\ bond between Ch=m :al delﬁGbO l]‘ \ kage of
neighboring nucleotides

+ o o sy + Unrolt () b oS
Common Causes: . [ o e % -mmwewz g + Chematherigetic s
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chemcn
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regudste at genes are sctive

> European Food Safety Agency (EFSA) Scientific opinion on genotoxicity
testing strategies applicable to food and feed safety assessment (2011):

» "due to the adverse consequences of genetic damage to human health, the
assessment of mutagenic potential is a basic component of chemical risk
assessment.

Bioassay to assess effects on DNA-damage
need to be taken into consideration

& Research and
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Limitations encountered with regular cell-based methodologies
to analyse complex mixtures

Cell-based assays have several limitation:

1. Limit of detection (LOD) multi-well tests is not suitable
2. Cells are sensitive to solvents (extraction solvents)
3. Whole extract exposure
4. Matrix effect
5. No clue molecule responsible biological activity
6. Time consuming -
7. Lab consumables spent £y
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Implementation of new in vitro competence to analyse complex mixtures:
GENOTOXICITY & ENDOCRINE ACTIVITIES

@tationary phase Mobile phase Coupling bioassay

Rd

Chemical profiling

Detection EDA

i -
- CEEEEEN
Dose-response

Quantification I

Application Spraying of
Normal (Si60) separation Bacterial (37°C) or
yeast (31°C) cells

3a

SOS UmuC assay
(Genotoxicity) in presence and
absence metabolic activation

(+/-S9)

Yeast estrogen activity (ERa)
screening (pYES assay)

FDG: fluorescein-di-3-D-galactopyranoside (485/>500)
MUG: 4-methylumbelliferyl-B-D-galactopyranoside (320/>400 nm)
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Estrogenic activity

Bioactive band recovery
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Chemical analysis
(LC-HRMS)
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HPTLC genotoxicity assay with the integration of metabolic activation condition
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Debon et al. (2022) Special Issue TOXICS 2022 Toxics 2022, 10, 501. 89 Research and
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FOOD CASE STUDY APPLICATION

O
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Paper material
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From packaging extract/migrate to identification of genotoxicants/mutagens
using paper as case study

HPTLC coupled to SOS Umu-C assay

EXTRACTION (H/A) Saf p
Three Mobile Phases alimonella ici i i
lgloncept SOS Umu-C assay Genotoxicity bioactive bands
™ Qs > = = = -

0 ) S = ==’
) 0 '% Q_ =
4 -— ; ;
LA st ) S ) —— — -59 +S9

Commercial colored paper S MP1 MP2 MP3 Recovery

material (non-Nestlé product) 8 Selectivity . Presence and absence - =

vy based on mobile metabolic activation ‘ ' | I ' ’

SPIKING EXTRACTION w©  Phase polarity (+/-S9)
£ Extracted bands testing
(@)
z ( Negative Control Aisncd by = P 500 . Bacterial Mutation Prediction
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| 8 BRI "i"“ N “:r Leadscope model applier No mutagenicity alerts
4-Nitroquinoline 1-oxide (4-NQO) MUTAGENICITY Chemical analysis M;ftagemg.'ty.ln'
LC/HRMS) silico prediction
( ENE Research and

reference genotoxic compound (AMES-MPF ASSAY) S
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9 20th September 2022 Forum Labo_M. Marin-Kuan



Proof of feasibility HPTLC-Umu-C:
recovery of genotoxic compound

Signal of 4-NQO spiked in
paper extract

_ — E —» mutagenicity confirmation + chemical identification

Recovered band
extraction

Ames-MPF Chemical analysis

/ ﬁeQatve CO e \ / 4_ N Q O \
R (LC-HRMS)
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()89 (+) S9 PB-BNF

v" The recovered bioactive band was confirmed as mutagenic with Ames-MPF assay
v" The 4-NQO was detected using the LC-HRMS
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Screening of HPTLC-Umu-C induction by paper extract samples

With metabolic activation No metabolic activation Bioactive bands recovery

Retarded
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Genotoxic activity of abietic and dehydroabietic acids

HPTLC-Umu-C Confirmation

Bioactive
band 1

Abietic acid

Dehydroabietic acid

MUTAGENICITY ASSESSMENT
AMES-MPF confirmation

-
TA 98 TA 100 E. coli
TARS Abletic acid TA00 Abistio sstd .CoN Abtele seid
" - -
i £ £.
in 3=
i 5" "
{7 i s
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REX XX R R X XXX L SEEEF T EC RN I -
'] 0PN = oA - PR

v No mutagenic effect was observed for abietic and dehydroabietic acids

v' Confirmation of feasibility and reliability of HPTLC genotoxicity approach to

assess safety of FCMs
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Key contribution of HPTLC biodetection approach to
characterize complex mixtures

LC-MSIMS - LC-HRIMS Succesfull integration of:
v' highly sensitive bioassays,
v' chemical analysis

CHEMICAL v' in silico techniques

ANALYSIS

&IN SILICO to facilitate risk assessment as a way

forward for the safety evalaution of

BIOASSAYS .
complex mixtures.

Cell-based assays

Mutagenicity:
AMES-MPF

ENE Research and
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Conclusions and take home-messages

Proof-of-concept of an approach bridging effect-directed bioassays with chemical
’ analytics to qualitatively and quantitatively characterize genotoxic compounds

present in food (e.g., packaging material, food ingredients)

HPTLC overcomes some limitations of the multi-well plates with good detection

limit, reliability, versatility and efficiency (semi-automation (HPTLC-PROQ))

eeeeeeee

Important contribution for the characterization of food and food-related
samples — facilitating safety assessment

_{ /) Expansion of the HPTLC applications with implementation of new biological
A and chemical derivatization methods is ongoing (e.g. adulerations)
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Thank Youl!

Contact: maricel.marin-kuan@rdlIs.nestle.com
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