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MSRCTE 0615

"Rischio microbiologico in alimenti di origine vegetale: studio

sull’internalizzazione in produzione primaria, valutazione di metodi
diagnostici, cross-contaminazione, cinetica di crescita microbica ed
elaborazione di modelli predittivi«

Obiettivi:

Valutare il potenziale di internalizzazione di patogeni in
vegetali

(E. coli, Salmonella spp., L. monocytogenes, HAV)

Valutare la possibilita di decontaminazione dei vegetali
mediante batteriofagi

Valutare le cross-contaminazioni in cucina



e Benefici
e Tendenza
e Praticita (quarta gamma)
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Quali alimenti vegetali sono stati responsabili
di tossinfezioni alimentari negli ultimi anni?

la lattuga e stata implicata in tossinfezioni da E.Coli Shiga-
tossigeni (O157 e O104) (romana e spinaci ) e Salmonella (lattuga
iceberg) causando il 30% degli episodi; ma anche da
Campylobacter jejuni, Clostridium botulinum, Lysteria
monocytogenes, Shigella sonney, Yersinia enterocolitica

| pomodori (per il 17%) ed i meloni (per il 13%) sono risultati
veicoli di Salmonella

Il basilico e stato veicolo di Cyclosporae, recentemente di
Salmonella e il prezzemolo di E.Coli e Shigella sonney

le cipolle hanno contribuito alle tossinfezioni per 1’11 %o,
veicolando il virus dell’epatite A ....

....come i lamponi, fragole e le mandorle









most frequently identified origin of berres for all evidence classes was Poland or Bulgana. Only two
lots with the evidence class very high- or high- did not contain Polish redcurrants. Bulgaria was the
most frequently identified origin country for blackberries. but Bulgarian blackberries were not found
in all lots for any of the evidence classes. When evaluating the descriptive analysis it 1s important to

Based on the findings of the investigation that HAV contamination could be occuring at the freezing

processor or in primary production of berries. compliance with Good Hygiene Practice (GHP). Good

Manufacturing Practice (GMP) and Good Agricultural Practice (GAP) is recommended for countries
producing berries for freezing. It 1s possible that contaminated product related to this outbreak could
still be circulating in the food chain: hence. for the public health domain. enhanced surveillance. risk
communication, vaccination and further research are recommended. Finally. to support future
investigations and tracing activities, use of multidisciplinary teams. data exchange protocols and
access to improved data management and analytical tools 1s recommended.



NUOVE SITUAZIONI EPIDEMICHE
(contaminazioni di vegetali)



...MA COME AVVIENE LA CONTAMINAZIONE?






3.1.1. | Factors linked to the adherence, survival and internalisation of pathogens with bulb
and stem vegetables and carrots

Bulb and stem vegetables as well as carrots have smooth surfaces. For some of these vegetables, e g.
carrots, onion, garlic, the edible portions have extensive and direct contact with soil but have outer
layers which are generally removed before consumption, and for other bulb and stem vegetables, e.g.
spring onions, leeks, celery, the edible portions grow above or near the surface of the ground but are
liable to soi1l contamination especially during heavy rain and during irrigation.

Diafficulties in interpreting data on the interactions and internalisation of pathogens into leafy greens
were previously discussed (EFSA BIOHAZ Panel, 2014c), and despite the very limuited data available,
this is equally applicable to bulb and stem vegetables as well as to carrots. A cocktail of 10* cfu of
Salmonella enterica (Basildon, Casbana, Enteritidis, Havana, Mbandaka Newport, Poona and
Schwarzengrund) added to soil used to sow seeds and grow seedlings showed a high (=94 %)
recovery from the phylosphere of radishes and turnips which was significantly higher than that for
carrots (ca. 74 %) and lettuce (ca. 60 %) or tomato (ca. 46 %) seedlings (Barak et al  2008).
Furthermore, Salmonella enterica serovars Newport, St. Paul, Typhimurium and Montevideo were
shown to survive in six week old leek shoots, as well as root and soi1l samples over a 22 day period,
but were shown to persist n sigmificantly higher numbers m the presence of the mycorrhizal fungus
Glomus mtraradices (Gurtler et al | 2013). Although radishes and turnips were previously classified as
a root vegetable and not as a bulb and stem vegetable (EFSA Panel on Biological Hazards (BIOHAZ),
2013a), these plant species are mcluded here to provide more information on interactions between
these pathogens and plants.






Idroponica:

e |dros
e Ponos

L’acqua che lavora,
lavoro dell’acqua,
lavorare con 'acqua

La coltivazione delle piante in soluzioni acquose
di sali nutritivi o su materiali di esse imbevuti






Soluzione nutritiva:
diluizione in acqua di composti
concentrati minerali/organici



Soluzione nutritiva



Parametri vitali:
pH

Conducibilita elettrica

(milliSievert) — EC (mS)

T° soluzione nutritiva: 18-24°C

con escursione
Umidita: 65-75%
Luce: 18h (fase vegetativa)—12 h

(fase fioritura/fruttificazione)



Parti della struttura idroponica:
aereazione, umidita, illuminazione e
temperatura ambientale



Parti della struttura idroponica:
ossigenazione e ricircolo



Parti della struttura idroponica:
irrigazione

e Struttura pilota
da laboratorio a 5 piante



Parti della struttura idroponica:
irrigazione



Stanza H25



Parti della struttura idroponica:
irrigazione

e Struttura per sperimentazione a 60 piante
+ 14 piante (CTR)









Fasi della coltivazione

e Seme



Fasi della coltivazione

e Stolone



Fasi della coltivazione

e Pianta madre



Problemi lungo il percorso

S

Afidi

Eccesso di nutrienti e
non corretta
miscelazione dei diversi
substrati nutritivi

Carenza di calcio
Carenza di nutrienti



Confronti:
crescita in terra Vs idroponica




Thanks for your attention
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Attuali e future applicazioni
dell’idroponica
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