SEAFOMdDzoe

2.3 Strategies to reduce norovirus (NoV)
contamination from bivalve molluscs

Andy Younger

CEFAS - Centre for Environment, Fisheries and Aquaculture Science

Stakeholder Event 15.04.2021
Nutritious, safe, and sustainable seafood for consumers

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under

A\VYAVVAVY R seafOOdto morrow.eu ) ‘ Grant Agreemen t no. 773400 (SEAFOODTOMORROW) Thyjs output reflects the views only of the author(s), and the European

Union cannot be held responsible for any use which may be made of the information contained therein.



Introduction

SEAFO@DETS

e Depuration (purification)

 Treatment for class B shellfish under
EU legislation

* Purified in clean seawater tanks
* For microbiological contaminants

* Generally effective for bacteria

* Does not work so well for viruses e.g.
norovirus (NoV) - (EFSA, 2012)

* No NoV standard in EU legislation (yet)

* Depurated shellfish free from E. coli
can still cause NoV illness outbreaks
e Diarrhoea and vomiting
e Lost sales

100

-
=

o
=
=
m
=
o
W
=
0
=
m
2
o
0
=

14

www.seafoodtomorrow.eu



Aim of study SEAFO¥DZ0e

* Develop enhanced depuration based on NoV removal and
infectivity

* Needed by the shellfish industry, particularly in winter (peak NoV season)

Challenges

e Current routine NoV test methods (i.e. PCR) cannot indicate ‘live’
or infectious virus (risk to consumer)

* Surrogate virus F-specific RNA bacteriophage (F-RNA phage) can
be used to indicate infective NoV risk(?s)

* Advantage of using F-RNA phage is that it’s easy to ‘grow’ and
guantify
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_ ~Methods ,
* Pacific oysters (Crassostrea gigas) SE A / TOMORRow

* Environmentally contaminated

* Factors tested during depuration:
* Increased water temperature 18°C vs 8°C
* Feeding - microalgae and shellfish diet
Light vs dark regimes
Disturbance vs non-disturbance

Continuous flow-through vs recirculated
unfiltered seawater

Oysters tested for:

* NoV (PCR) — checking for genogroups | and Il (most
associated with human illness)

* F-RNA phage (culture), F-RNA phage (PCR)

* E. coli (statutory indicator)
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Results

V4 TOMORROW
NoV removal from oysters over 6 days : 8 vs 18°C SEA \/
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Conclusions from study SEAFOQD=%2

* Temperature: depuration 2x better at 18°C than at 8°C after 5 days
* NoV genogroup Il better removed than Gl

* NoV Gl removal levels were negligible (binding of NoV Gl to oyster gut?)
* NoV Gll levels were reduced up to 60%

e Suggests depuration useful for some strains of NoV

e Salinity needs to be matched to natural environment to which shellfish
are acclimatised (+/- 20%)

* Other factors trialled, including feeding, had no significant improved
effect on NoV removal

* F-RNA phage better removed in our study than both NoV Gl and GlI -
further investigation planned

 E£. coli consistently removed in all trials (as expected)
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Summary outputs SEAFOQDZZ

Strategies to improve the
purification (depuration) of  *

 Elevated depuration temperatures can lower
NoV levels from contaminated class B oysters

(assuming temperate climate similar to the UK)

. Relatively cheap to add heating to systems (e.g. 35 to 450 Euros for
90kg to 750kg systems)

 Our method may reduce health risks by
improving seafood safety
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Deliverable -
Protocol for Industry
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