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 210 collaborators
 12 locations in France
 Turnover: 20 M€
 Head office: Saint-Lô

• Non profit organization with private and research activities

• Acknowledged by the french Ministry in charge of Food
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A service offer dedicated to food companies

Routine analyses Sensory studies From a new product 
idea to the production 

Specialization in the dairy sector Environmental performances

Control of the 
microbiological quality of 

food and water through 
technology
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ACTALIA Food Safety Department

VIROLOGY
(enteric viruses, emerging viruses)

[since 2010]

PARASITOLOGY
(protozoa, Anisakidae)

[since 2014]

HYGIENIC DESIGN
(sole french EHEDG certification organism)

[since 2013]

EFFICACY OF BIOCIDES & 
FOOD PROCESS

[platform since 2015]

 Positioning and national specificities

Technological platform of biosafety level 3
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Rapid time-to-results

Reasonable cost
No enrichment

Low parasite load in foods

Methods to 
detect parasites 

in food

Suitable for routine analyses

20th Workshop NRLs for Parasites
25/10/29

Detecting protozoan parasites in food: which locks? 

Adapted to the objective
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Reasonable cost

Alive AND infective parasites

Dead parasites

Adapted to the objective

Methods to 
detect parasites 

in food

Suitable for routine analyses

Alive but not infective parasites

20th Workshop NRLs for Parasites
25/10/29

Detecting protozoan parasites in food: which locks? 

1. DETECT ALL PARASITES TO CHARACTERISE FOODS’ 
CONTAMINATION & VULNERABILITY
(monitoring plans, prospective & 
retrospective analyses)

Rapid time-to-results
No enrichment

Low parasite load in foods
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Detecting protozoan parasites in food: which locks? 

2. DETECT ALIVE PARASITES

Rapid time-to-results
No enrichment

Low parasite load in foods



9

Reasonable cost

Alive AND infective parasites

Dead parasites

Adapted to the objective

Methods to 
detect parasites 

in food

Suitable for routine analyses

Alive but not infective parasites

20th Workshop NRLs for Parasites
25/10/29

Detecting protozoan parasites in food: which locks? 

2. DETECT ALIVE PARASITES

3. DETECT ALIVE & INFECTIVE 
PARASITES

TO CHARACTERIZE INFECTIVE 
HAZARD FOR HUMANS

(monitoring plans?; evaluation/validation 
of control measures)

Rapid time-to-results
No enrichment

Low parasite load in foods
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Detecting protozoan parasites in food: which locks? 

1. DETECT ALL PARASITES

Rapid time-to-results
No enrichment

Low parasite load in foods

TO CHARACTERISE FOODS’ 
CONTAMINATION & VULNERABILITY
(monitoring plans, prospective & 
retrospective analyses)
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Methods to detect all parasites

ISO 18744 (2016):

ELUTION CONCENTRATION ISOLATION (OO)CYSTS 
DETECTION

Amendment ...



1220th Workshop NRLs for Parasites
25/10/29

Methods to detect all parasites

ISO 18744 (2016):

No standard for T. gondii: In-house molecular methods (nPCR, PCR, qPCR)

BAM Chapter 19: Microscopy,
nPCR

(2004)

(2024) qPCR

Amendment ...

MOLECULAR 
METHODS (qPCR)

BUT no consensus 
at the moment!
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Detection of all parasites by qPCR: need for harmonization

1. Method’s development and selection

- Best performances 
- Easy-to-implement 
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ELUTION CONCEN-
TRATION ISOLATION

(OO)CYSTS DETECTION

Sample preparation

Elution buffer

Homogenization

Pre-processing

Centrifugation
IMS

Gradients

Filtration

(Oo)cysts lysis

DNA extraction kits

Inhibitors

Target nucleic 
sequences

DNA DETECTION DNA EXTRACTION/
PURIFICATION

To adapt to the food matrice & to simplify Limiting step

Detection of all parasites by qPCR: need for harmonization

ISO 18744 (2016)
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2. Performance validation of the selected method

Detection of all parasites by qPCR: need for harmonization

Which performance criteria? 
How to determine them?

LOD95, LOD50
Sensitivity
Inclusivity/Exclusivity

ISO 16140-3:2021

1. Method’s development and selection
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ELUTION CONCENTRATION
(OO)CYSTS DETECTION

qPCRDNA EXTRACTION/
PURIFICATION

Elution buffer: according to matrice

Filter bag

Homogenization: according to matrice
(paddle or rotating table)

Centrifugation Bead beating Simplex, multiplex

Inhibitors’ removal

Inhibition control

Multicopies targets

Detection of all parasites by qPCR: promising standardized 
method
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Some examples of LD95 ((oo)cysts/g or oocysts/L)

FRUITS AND VEGETABLES SHELLFISH DAIRY 
PRODUCTS

FRESH FROZEN
Mussels tissues

Raw milk 
[cow]Lettuce Coriander Parsley RTE salads Raspberries Parsley

T. gondii
< 1 < 1 < 1 < 1 < 1 2 < LD < 20 4 < LD < 20 ND

(Berrouch, 2021) (Calero-Bernal, 2025) (Unpublished, pers. comm.) (Cazeaux, 2022)

C. parvum
2 < LD < 4 < 1 1 < LD < 4 < 1 < 1 10 < LD < 20 40 < LD < 400 50 < LD < 100

(Unpublished, 
pers. comm.)

(Berrouch, 2021) (Mayer-Scholl, 2022) (Unpublished, pers. comm.) (Cazeaux, 2022)
(Unpublished, 
pers. comm.)

G. duodenalis
< 1 < 1 < 1 ND < 1 2 < LD < 20 4 < LD < 20 ND

(Berrouch, 2021) (Unpublished, pers. comm.) (Cazeaux, 2022)

Detection of all parasites by qPCR: promising standardized 
method
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ELUTION CONCENTRATION
(OO)CYSTS DETECTION

qPCRDNA EXTRACTION/
PURIFICATION

Elution buffer: according to matrice

Filter bag

Homogenization: according to matrice
(paddle or rotating table)

Centrifugation Bead beating Simplex, multiplex

Inhibitors’ removal

Inhibition control

Multicopies targets

Detection of all parasites by qPCR: promising standardized 
method

EXTRACTION CONTROL: E. acervulina oocysts  Easy to obtain; not pathogens to humans; do not interfere with the 
target analysis 



1920th Workshop NRLs for Parasites
25/10/29

Detection by PCR:

Detection of all parasites: alternatives to qPCR?

Sequencing confirmation and/or genotyping

Detection by LAMP (Loop-Mediated Isothermal Amplification):

- No need for specific and expensive equipments
- Sensitivity

- Potential of false positive
- Agarose gel for routine analyses

- Sensitivity
- Agarose gel for routine analyses

Durand et al., 2020

Mussels
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Detection by DNA-based NGS approaches:

Competition from eukaryotic sequences of food matrices

- Sensitivity
- False positives

- Simultaneous detection of different parasites
- Genotyping

targeted metagenomics: sequencing of specific markers (mainly 18S rDNA)

untargeted metagenomics: sequencing of total DNA from a sample

Detection of all parasites: alternatives to qPCR?



2120th Workshop NRLs for Parasites
25/10/29

qPCR:

Methods to quantify all parasites

Combine sensitivity and quantification

Variability of quantification results according to used standards 
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qPCR:

Methods to quantify all parasites

Combine sensitivity and quantification

Digital droplet PCR: - Absolute quantification & no need for standards
- Less affected by inhibitors

Variability of quantification results according to used standards 

Droplet generation depends on quality of DNA extract

Sensitivity relative to qPCR

Unpublished, pers. comm.
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qPCR:

Methods to quantify all parasites

Combine sensitivity and quantification

Digital droplet PCR:

Variability of quantification results according to used standards 

Digital PCR?

- Absolute quantification & no need for standards
- Less affected by inhibitors

Droplet generation depends on quality of DNA extract

Sensitivity relative to qPCR
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Methods to detect alive parasites

Alive and 
not infective

Alive 
and 

infective



Alive and 
not infective

Alive 
and 

infective
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Methods to detect all alive parasites

Overestimation of the 
infective hazard



Alive and 
not infective

Alive 
and 

infective
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Methods to detect all alive parasites

Suitability with routine analyses ...!?

Suitability with routine analyses ...!?

Overestimation of the 
infective hazard
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Molecular methods to detect all alive parasites

RT-qPCR: ALIVE PARASITES ARE METABOLICALLY ACTIVE  PRODUCTION OF mRNA

- Applicable to foods
- Quantitative 

Variable LoD depending on food 

Control measure assessment 
(underestimation of the efficiency = 
securization of the product)

Surveillance and prospective studies?
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Molecular methods to detect all alive parasites

PMA-qPCR: ALIVE PARASITES ARE NOT PERMEABLE TO PMA  DNA AMPLIFICATION

- No discrimination between live and dead parasites
- Not easily applicable to foods

Surveillance and prospective studies

Control measure assessment



2920th Workshop NRLs for Parasites
25/10/29

Methods to detect alive and infective parasites

Alive and 
not infective

Alive 
and 

infective

« Real » estimation of infective hazard
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Methods to detect alive and infective parasites

Alive and 
not infective

Alive 
and 

infective

= reference method 

- Reliable & Sensitive
- Applicable to foods

Semi-quantative

Not applicable to large scale

Control measure assessment

Surveillance and prospective studies

?

« Real » estimation of 
infective hazard
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Methods to detect alive and infective parasites

Alive and 
not infective

Alive 
and 

infective

 Reduce the number of steps for application to foods

Molecular-based methods: CC-qPCR 

 applicability 
to food matrices? 

« Real » estimation of 
infective hazard
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CC-qPCR to detect alive and infective parasites

CC-qPCR T. gondii:

sporozoite

Which stage to use?

- Additional steps
- Variable cell infection rate
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CC-qPCR to detect alive and infective parasites

CC-qPCR T. gondii:

oocyst
(Unpublished, pers. comm.)

V
S Low spontaneous excystation rate 

 Low cell infection rate

sporozoite

Which stage to use?
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CC-qPCR to detect alive and infective parasites

CC-qPCR T. gondii:

sporocyst

V
S

oocyst

V
S

sporozoite
- Ability to spontaneously excyst and release sporozoites 
(reduced number of steps)
- LD100 in mussels =10 infective oocysts
- Short time to results (3 days)

- Not quantitative in mussels
- Transfer to- and performance in- other foods 

Control measure assessment

Surveillance and prospective studies?

Which stage to use?
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CC-qPCR to detect alive and infective parasites

CC-qPCR C. parvum:

sporozoite

Additional steps

Which stage to use?
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CC-qPCR to detect alive and infective parasites

CC-qPCR C. parvum:

oocyst

- Ability to spontaneously excyst and release sporozoites with high cell infection rate 
(reduced number of steps)
- Applicable to different foods
- Low limits of detection in foods (e.g. LD50 = 10 oocysts/g in lamb’s lettuce)
- Quantitative
- Short time to results (2 days)

V
S

sporozoite

- Need for IMS
- Applicability to all Cryptosporidium species and genotypes?

Control measure assessment

Surveillance and prospective studies

Which stage to use?

?
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Detect alive and infective parasites: other approachs?

Intestinal organoids:

Study of parasite development and host-parasite interactions 

Application to foods and risk assessment??
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Methods to detect parasites: perspectives

Monitoring plans
Prospective/Retrospective studies

[low level of parasites] 

Control measures assessment

[high level of parasites] 
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Methods to detect parasites: perspectives

- Sensitivity
- Ability to quantify (required if criteria …one day)
- Accessible to analytical labs with reduced cost 
and time-to-result

Standardized DNA-based detection methods

qPCR

dPCR?Standards

Monitoring plans
Prospective/Retrospective studies

[low level of parasites] 

Control measures assessment

[high level of parasites] 
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Methods to detect parasites: perspectives

Recovery procedures adapted to each food category 
and/or item

Standardized DNA extraction procedure

Standardized qPCR assays for each parasite + 
Inhibition control (duplex)

Standardized validation of the procedure and 
performance criteria

Standardized DNA-based detection methods

qPCR

Monitoring plans
Prospective/Retrospective studies

[low level of parasites] 

Control measures assessment

[high level of parasites] 
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Methods to detect parasites: perspectives

- Project in progress: Cyclospora and fresh produce 
- Next projects? 
 T. gondii and fresh produce
 Alternative to ISO 18744; Cryptosporidium spp. and fresh produce

Standardized DNA-based detection methods

qPCR

Monitoring plans
Prospective/Retrospective studies

[low level of parasites] 

Control measures assessment

[high level of parasites] 
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Methods to detect parasites: perspectives

Complementary strategies to gain information 
about the associated risk 

NGS - Exhaustive and open-minded view
- Becomes accessible 

Need to be optimized to be compatible 
with low amounts of targeted DNA 

Standardized DNA-based detection methods

qPCR

Monitoring plans
Prospective/Retrospective studies

[low level of parasites] 

Control measures assessment

[high level of parasites] 
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Methods to detect parasites: perspectives

RT-qPCR or CC-qPCR methods

- Applicable to all parasites and foods
- Quantitative ⇒ Determine inactivation levels, i.e. 
control measure efficiency

RT-qPCR

Complementary strategies to gain information 
about the associated risk 

NGS

Standardized DNA-based detection methods

qPCR

Monitoring plans
Prospective/Retrospective studies

[low level of parasites] 

Control measures assessment

[high level of parasites] 

ALL alive parasites ⇒ underestimation of the effiency 
⇒ « worst case scenario » approach
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Methods to detect parasites: perspectives

RT-qPCR or CC-qPCR methods

- Applicable to all foods
- Quantitative ⇒ Determine inactivation 
levels, i.e. control measure efficiency
- Real estimation of the infective hazard

RT-qPCR

Complementary strategies to gain information 
about the associated risk 

NGS

Standardized DNA-based detection methods

qPCR

Monitoring plans
Prospective/Retrospective studies

[low level of parasites] 

Control measures assessment

[high level of parasites] 

Only for Cryptosporidium for nowCC-qPCR
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Methods to detect parasites: perspectives

RT-qPCR or CC-qPCR methods

RT-qPCR

Complementary strategies to gain information 
about the associated risk 

NGS

Standardized DNA-based detection methods

qPCR

Monitoring plans
Prospective/Retrospective studies

[low level of parasites] 

Control measures assessment

[high level of parasites] 

CC-qPCR

To identify new infectivity markers or 
inactivation markers to propose new tools? 
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Methods to detect parasites: conclusion

PROVIDING PUBLIC HEALTH AUTHORITIES WITH THE 
MEANS FOR RISK ASSESSMENT

METHODS TO DETECT PARASITES IN FOOD AND WATER

IMPROVING THE SURVEILLANCE AND DATA COLLECTION

Animal 
health

Environ-
mental 
health

Human 
health
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Biosafety level 3 pilot plant

ACTALIA Food Safety Dpmt 
Parasitology service: 
C. Cazeaux - M. Le Blond – E. Martin

Thank you for listening!



Perspectives

• Duplex qPCR
• NGS
• Crypto : intérêt du 18S
• Stratégie : qPCR + NGS
• Viabilité en surveillance ?
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 Gather efforts to propose standardized methods accessible to analytical labs, with 
reduced cost and time-to-result 

Feasibility of a one-suit-in-all method? 
 Harmonize performance and validation requirements for parasites detection in foo
 Need to validate an alternative method to ISO 18744 (according to ISO 16144-2?)
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