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Nel 2015 leNazioni Unite hannoadottato 17 obiettivi per lo
sviluppo sostenibile(Sustainable Development Goals, SDGS)

OBI ETTIVI . sostenisile
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Riflessioni di Matteo Freddi
Prezzi dell'ortofrutta ed etica: anche gli

agricoltori hanno diritto a sopravvivere

"Il prezzo di un prodotto ha la sua importanza e anche un valore etico.
Nel settore ortofrutticolo, ormai, i prezzi di mercato non coprono quelli
di produzione, generando uno stato di costante affanno per le
imprese. Il problema & economico e anche culturale. Per questo &
necessario parlare di prezzo etico (fair value)". Lo afferma Matteo
Freddi, responsabile commerciale di Freddi Prodotti Ortofrutticoli, che
continua: "La crescente estensione del mercato ha certo offerto ampia
possibilita di scelta da parte del consumatore, ma in molti casi
abbassando la qualita del prodotto, che oggi arriva anche dall’estero,
dove le regole di coltivazioni sono molto diverse e meno rigorose di
quelle italiane. La corsa al ribasso dei prezzi ha compromesso
fortemente il lavoro nel settore”.
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E prosegue: “Da decenni c’@ uno scollamento tra le reali esigenze di
una parte del mondo produttivo, tra I'agricoltore e il trasformatore. C’é
stata una specializzazione, una meccanizzazione piu diffusa. Certi
costi sono stati abbattuti, ma resta il fatto che sono aumentate le
spese di gestione, di mantenimento, le richieste della Gdo. Di fronte a
questo il consumatore non si domanda quale sia il prezzo giusto per
un prodotto. Oggi abbiamo gli stessi prezzi della fine degli anni ‘80 ed
€ assurdo. In tutto questo non c’é sostenibilita”.

Data di pubblicazione: ven 2 set 2022
© FreshPlaza.it / Contact
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Review

Basic Substances, a Sustainable Tool to Complement and
Eventually Replace Synthetic Pesticides in the Management of
Pre and Postharvest Diseases: Reviewed Instructions for Users

NESSUNA CLEMENZA CON | PESTICIDI.
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Table 5. Examples of requests from the retailer of the amount of the Maximum Residue Level (MRL)
and Acute reference doses (ARfD).

Abstract: Synthetic pesticides are widely used to protect crops from pathogens and pests, especially
for fruits and vegetables, and this may lead to the presence of residues on fresh produce. Improving

the sustainability of agriculture and, at the same time, reducing the adverse effects of synthetic pes-

ticides on hgman health requires effective alternatives that improve the productivity while main- Max. %MRL/ Max. Max. %ARfD/Ac- Max. B
taining the food quality and safety. Moreover, retailers increasingly request fresh produce with the Retail Acti S o, MRL/S H Max. Sum Number of Active
amounts of pesticides largely below the official maximum residue levels. Basic substances are rela- etatler ve um o am- ve %ARfDISample Substances
tively novel compounds that can be used in plant protection without neurotoxic or immune-toxic Substance ple Substance /Samples
effects and are still poorly known by phytosanitary consultants (plant doctors), researchers, grow- P
ers, consumers, and decision makers. The focus of this review is to provide updated information ALDI/ o o o o
about 24 basic substances currently approved in the EU and to summarize in a single document HOFER 70% 80% 70% 80% 3-5
their properties and instructions for users, Most of these substances have a fungicidal activity (cal-
cium hydroxide, chitosan, chitosan hydrochloride, Equisetum arvense L., hydrogen peroxide, leci-
thins, cow milk, mustard seed powder, Salix spp., sunflower oil, sodium chloride, sodium hydrogen ALBERT HEI]N 50% - 50% - -
carbonate, Urtica spp., vinegar, and whey). Considering the increasing requests from consumers of
fruits and vegetables for high quality with no or a reduced amount of pesticide residues, basic sub-
stances can complement and, at times, replace the application of synthetic pesticides with benefits ASDA m 80% - - - -
forusers and for consumers. Large-scale trials are important to design the best dosage and strategies
for the application of basic substances against pathogens and pests in different growing environ- BILLA m 100% - 100% - -
ments and contexts.
DOHLA /L4 - 70% - 70% 35
EDEKA 70% - 100% - 5
DIAMO ALL'AMBIENTE “EpEkAOWN = :
UNA NUOVA IMPRONTA. BRANDS — 50% - 70% - 5
CILIEGIE FIOR FIORE COORP: =
LA NOSTRA CILIEGINA SULLA TORTA GLOBUS clobus 70% - 70% 100% 5
NELLA RIDUZIONE DEI PESTICIDI ===
LIDL L3DL 33.3% 80% 100% - 5
ar
KAUFLAND Kn-f: B} 33.3% 80% 50% 50% 5
uflan
NORMA NORMA| - 70% - 70% 5
METRO METRO 50% 80% 70% 100% 5
MIGROS MIGROS - - - - 6
NETTO 70% - 100% - 5
REWE 50% 100% 70% 100% 5
reweown  [ETE -, 100% 0% : .
>
TEGUT tegut.. 70% - 70% ) Max. 4 (0.01
_ mg/kg)
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Machine Translated by Google

EUROPEO
COMMISSIONE

Bruxelles, 22.6.2022
COM(2022) 305 definitivo

2022/0196 (COD)

Proposta per un

REGOLAMENTO DEL PARLAMENTO EUROPEO E DEL CONSIGLIO

03 June 2020 | EU citizen
Matthieu Essahli (France)

Can you explain to me how putting substances that you deem "hazardous" is in any way
sustainable? Th use of chemical pesticides must be phased out over the shortest possible period. If
it takes three years to convert a farm to organic farming, then let's decide to forbid said pesticides in
the next three years. In the meantime, subsidies should only go to farmers who engage in this
process.

03 June 2020
Anonymous

There are enough scientific proofs that the pesticides seriously harm people's health. There are
adults and children dying from cancer or being handicapped because of exposure to pesticides. We
are at a stage when a mother can't give her child an apple without peeling the skin. Is this a world
we'd like to live in? Is this a world we dream for our children's future? The use of all health harming
pesticides should be banned as soon as...

< Previous 1 32 33 Next >
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sull'uso sostenibile dei prodotti fitosanitari e che modifica il regolamento (UE) 2021/2115

(Testo rilevante ai fini del SEE)

{SEC(2022) 257 final} - {SWD(2022) 169 final} - {SWD(2022) 170 final} -
{SWD(2022) 171 definitivo}

Consultazione pubblica apertafino al 1907

settembre scorso al lirkesticide$

sustainablese (pdatedEU rules) (europa.eueemsesme

Pesticides — sustainable use (updated EU rules)

Have your say > Published initiatives > Pesticides — sustainable use (updated EU rules)

About this initiative

Roadmap
Feedback period Summary EU rules on the sustainable use of pesticides aim to protect human health and the environment
29 May 2020 - 07 August 2020 from the possible risks and impacts of pesticides
FEEDBACK: CLOSED The rules encourage reducing pesticides through
« integrated pest management
« alternatives to chemical pesticides.
This initiative reviews to what extent these objectives have been met and options for further
18 January 2021 - 12 April 2021 reducing pesticide use to help meet the goals of the Farm to Fork Strategy and the European
FEEDBACK: CLOSED Green Deal
Topic Food safety
Type of act Proposal for a regulation
Feedback period
Category Commission Work Programme, REFIT

24 June 2022 - 19 September
2022

FEEDBACK: OPEN Roadmap


https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12413-Pesticides-sustainable-use-updated-EU-rules-_en

Articolo 5

Obiettivi di riduzione degli Stati membri per il 2030 per i prodotti fitosanitari chimici

4. Fatti salvi i paragrafi da 5 a 8, gli obiettivi nazionali di riduzione per il 2030 sono fissati a
un livello tale da conseguire una riduzione tra la media degli anni 2015, 2016 e 2017 e
I'anno 2030 nello Stato membro interessato che sia almeno pari al 50% .

S. Uno Stato membro pud ridurre il proprio obiettivo nazionale per l'uso e il rischio dei
prodotti fitosanitari chimici di cui al paragrafo 4 a una percentuale che sia un punto
intermedio tra la cifra relativa all'intensita di cui al secondo comma del presente paragrafo
e la cifra relativa all'uso e al rischio di cui al terzo comma del presente paragrafo. Se tale
percentuale & superiore al 50%, lo Stato membro aumenta il proprio obiettivo nazionale
portandolo a tale percentuale.

La cifra relativa all'intensita é la seguente:

a) 35 % se l'intensita ponderata dell'uso e del rischio dei prodotti fitosanitari chimici di
uno Stato membro durante la media degli anni 2015, 2016 e 2017 ¢ inferiore al 70
% della media dell'Unione;

(b) 50% se l'intensita ponderata dell'uso e del rischio dei prodotti fitosanitari chimici di
uno Stato membro durante la media degli anni 2015, 2016 e 2017 &€ compresa tra
il 70% e il 140% della media dell'Unione;

c) 65 % se l'intensita ponderata dell'uso e del rischio dei prodotti fitosanitari chimici di
uno Stato membro durante la media degli anni 2015, 2016 e 2017 & superiore al
140 % della media dell'Unione.



Brussels braces for ‘acrimonious’ fight over

reducing pesticides

The EU executive’s plan to slash agrichemical use is turning toxic.

Overall use and risk of chemical pesticides
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Giornata di studio

L’uso sostenibile

dei
fitosanitari

prodotti La nuova proposta

di Regolamento
comunitario
28.11.2022

Savoia Hotel Regency
Via del Pilastro 2
Bologna

Programma

8.45

9.30

9.40

REGISTRAZIONE DEI PARTECIPANTI

APERTURA DELL'INCONTRO e presentazione della “Giornata di studio”

Agostino Brunelli, Presidente Giornate Fitopatologiche

Gianfranco Romanazzi, Presidente Associazione Italiana per la Protezione delle Piante
Iter di approvazione del Regolamento sull’'uso sostenibile dei prodotti fitosanitari
Pasquale Falzarano, Ministero delle politiche agricole, alimentari e forestali —

Direzione generale dello sviluppo rurale

Approfondimenti sui contenuti della proposta di Regolamento:

10.00

10.30

11.40

12.00

RIDUZIONE DELL'USO DEI PRODOTTI FITOSANITARI
E DELL’ESPOSIZIONE AL RISCHIO
Contenuto della proposta di Regolamento sul tema specifico
Pasquale Falzarano, Ministero delle politiche agricole, alimentari e forestali —
Direzione generale dello sviluppo rurale
Simulazione sull’'andamento dell'impiego dei prodotti fitosanitari e sulla relativa esposizione
all’'uso in base ai dati derivanti dall’elaborazione dei registri dei trattamenti informatizzati
Casi studio:
+10.30 Vite
Tito Caffi, Margherita Furiosi, Vittorio Rossi, Diproves, Universita Cattolica di Piacenza
+10.45 Frumento, pero, pomodoro, riso, vite
Tiziano Galassi, Esperto Fitoiatra e lvano Valmori, Imageline

IL CONFRONTO IN EUROPA E POSSIBILI SCENARI

Paolo De Castro, Europarlamentare

Discussione

EVOLUZIONE DELLA DIFESA INTEGRATA
Contenuto della proposta di Regolamento sul tema specifico
Gastone Dallago, Fondazione E. Mach, San Michele a/A, TN

12.20

12.35

12.50

13.00

14.00

14.15

14.35

14.50

15.00

15.15

15.30

15.45

16.00

16.10

16.20

16.40

17.00

17.10

17.30

La protezione delle colture in regime di SQNPI per il raggiungimento degli obiettivi
del Regolamento

Giuseppe Ciotti, Ministero delle politiche agricole, alimentari e forestali - Direzione generale
dello sviluppo rurale

Gli scenari possibili nella protezione di agrumi, melo, pomodoro e vite

Domenico D’'Ascenzo, Servizio Fitosanitario, Regione Abruzzo

Discussione

PRANZO A BUFFET (a pagamento su prenotazione)
c/o Ristorante Garganelli all'interno del Savoia Hotel Regency

CONTROLLO DELLE MACCHINE DISTRIBUTRICI DEI PRODOTTI FITOSANITARI

E OTTIMIZZAZIONE DEL LORO IMPIEGO

Contenuto della proposta di Regolamento sul tema specifico

Arturo Caponero, Alsia, Regione Basilicata

Proposte per I'ottimizzazione dell’'uso delle macchine distributrici dei prodotti fitosanitari
Paolo Balsari, Disafa, Universita di Torino

Possibilita di miglioramento nell'impiego dei prodotti fitosanitari

Roberto Salvo, Direzione Agroambiente, Regione Veneto

Discussione

DIVIETO D’'IMPIEGO DEI PRODOTTI FITOSANITARI NELLE “AREE SENSIBILI”
Contenuto della proposta di Regolamento sul tema specifico

Alberto Masci, Ministero delle politiche agricole, alimentari e forestali -

Direzione generale dello sviluppo rurale

Simulazione dell’applicazione della proposta di Regolamento in Regione Piemonte
Elena Anselmetti, Assessorato Ambiente Energia e Territorio, Regione Piemonte
Discussione

RICADUTE SUL SISTEMA DELL'ASSISTENZA TECNICA

NELLA DIFESA DALLE AVVERSITA DELLE PIANTE

Contenuto della proposta di Regolamento sul tema specifico

Floriano Mazzini, Esperto Fitoiatra

Come questa proposta si puo inserire nell’Akis comunitaria sull’assistenza tecnica
Anna Vagnozzi, Crea PB, Roma

Assistenza tecnica alle aziende agricole: attualita e prospettive future

Agostino Santomauro, Servizio Fitosanitario, Regione Puglia

Discussione

OBBLIGATORIETA DELL'INFORMATIZZAZIONE DEL REGISTRO
DEI TRATTAMENTI E DELLA PRESCRIZIONE

Contenuto della proposta di Regolamento sul tema specifico
Beniamino Cavagna, Servizio Fitosanitario, Regione Lombardia

La transizione informatica

Giuseppe Ciotti, Ministero delle politiche agricole, alimentari e forestali -
Direzione generale dello sviluppo rurale

Discussione

CHIUSURA DELLA GIORNATA DI STUDIO

Iscriviti per partecipare in presenza all'evento: https:/ /bit.ly/3fkS6Sx
Per info: giornatefitopatologiche@unibo.it segreteria@aipp.it

L'evento & valido come riconoscimento di CFP-Crediti Formativi Professionali per gli iscritti a:
- Ordine dei Dottori Agronomi e dei Dottori Forestali 0,938 CFP (in attesa di autorizzazione)
Collegio Nazionale degli Agrotecnici e Agrotecnici laureati
Collegio dei Periti agrari e dei periti agrari laureati (in attesa di autorizzazione)

Y Giornate .
Organizzato da: F1topatolog1che

PROTEEIONE CRLLE MANTY, QUALITA, AMINTY

Y Giornate .
Organizzato da: Fltopatologmhe

Media partner:

PROTCZIONE DELLE IANTE QUUALTA, AMBINTE



QUALI STRUMENTI POSSONOCONTRIBUIRE
AD AVVICINARSI AGLI OBIETTIVI PROPOSTI?

- Regolamentaregli usi minori (riducendo
| 61 mpatt 01 @AarchonzzatoHRY) e

- Razionalizzard 0 ulsi prodotticandidatialla
sostituzionges suvite ramei 11% e zolfo 69%
In peso Fonte Donatello Sandroni)

- Adottaremodelli previsionalie strategiebasate
sul | 0 agdrprecisioet ur a

- Metterea punto e adottarestrategiebasatesul
biocontrollo

- Utilizzare ove possibilealternativeal prodotti
chimici di sintesi(es sostanzeali base)



B Indicatore armonizzato UE (HR1)

Sostanze a basso rischio Sostanze che non Sostanze candidate alla Usi
rienfrano nelle altre sostituzione eccezionali
categorie
A B C D E F G
Microrganismi S.a. chimiche Microrganismi  S.a. chimiche Non classificate  Classificate
come: come:
Canc. Cat 1A Canc. Caf 1A
o 1B e/o o 1B e/o
Tossiche per Tossiche per
riproduzione 1A riproduzione 1A
. . o 1Be/o o 1B e/o
Non considerate le sostanze di base Interforenti nterforenti
endocrini endocrini (esp.

frascurabile per
salute umanal)

3 7 40 359 71 12 ?
1 8 16 64

Floriano Mazzini, 2021



SOSTANZE DI
BASE PER LA
PROTEZIONE
DELLE PIANTE

BasicS

Euphresco Project

@ Euphresco BasicS

@) Eunnescoasics
EuphrescoBasicS

r@ euphrescobasics

@ Euphresco BasicS

YouTube

Riconosciute In corso
Approvate Non approvate
. Estensione . . . . . L .
Sostanze di bas¢ d'uso Ritirate Sostanze di base Estensiong Approvazione|Non-approvazione Stop-clock Richiesta Estension
Es‘tratto di Polpa .dl Achillea millefoliumL. Estratto .dl cqrtecu CaOH, est.|Idrossido di magnesi
Allium cepa agrumi e stelo di salice
. Miele di Arctium lappalL. (parte Ipoclorito .
Birra Rododendro |aerea) Argento HO, di sodio Quassia amara
Tannini di . . . .
CaOH, Castaneae |Artemisia absinthiuni. 1 (.)“0 essenziale di Caffeina Cornpost. botanlcq
. ; limone polifenolico organico
Schinopsissp.
Chitosano 1 Estrgtto di Artemisia vulgarisL. 1 Estr.a.tto divucca Ozono Estratto di Allium
valeriana schidigera fistulosum
Chitosano 2 Estratto di Sapone nero E470a Eelilr?(telfas ?gr?s:)l d::his
cloridrato Rododendro P ipne’ Y
viciifolia var.Perly)
Carbone . I\/_Ietablso_lflto Propionato di calcio 1 Guscio d'uovo
vegetale argillosg di potassio
Cloruro di Capsicum annuunh. var.
Latte vaccino dldeC|!d|met|Iaannuum, gruppo longum, Moringa oleifera
mmonio estratto di caienna
(DDAC) (Oleoresins capsicum)
F.O sfato d.' Cabasite Diossido di carbonio Es_triatto fogll_a re di
diammonio Psidium guajaval.
Equisetum Estratto di Macerato di consolida .
2 . Polvere di pepe 1
arvense luppolo maggiore
Fruttosio 1 Dimetil solfuro Estrgttp diocimum
gratissimum
Perossido Tannini di tralci diVitis
. L Acqua
d'idrogeno vinifera
L-cisteina Catrame di pino delle Estratto di vinaccioli
Landes
Lecitine 2 OII.O essenziale di Estratto di ginger 1
Origanum vulgareL.
Polvere di semi Estratto di paprika .
. . . oleoresa dCapsicum
di senape (capsantina, capsorubina|
Olio di cipolla Sorbato di potassio
Corteccia di Propoli (estratto -

. . . : MDPI 1
salice idrosolubile) - ”1018(’“[85 | ~
Bicarbonato di Estratto di radici dRheun

H 2 - Rewiew
sodio officinale i .
o di sodi L radici di Saponaria Basic Substances, a Sustainable Tool to Complement and
oruro di sodio L . . . .
officinalis L. Eventually Replace Synthetic Pesticides in the Management of

Saccarosio 1 2!;;3::[\2@@ dature[a pre and Postharvest Diseases: Reviewed Instructions for Users
Olio di girasole Tanacetum vulgaré.. Gianfranco Romanazzi **, Yann Orconneau 2, Marwa Moumni ?, Yann Davillerd  and Patrice André Marchandz 1
Talco E553b 1
Urtica sp.
Aceto 3 1
Siero di latte 1

24 16 9 20 2 2 4 4 14 7


https://twitter.com/EuphrescoS
https://www.facebook.com/EuphrescoBasicS-100543402221678
https://www.instagram.com/euphrescobasics/
https://www.youtube.com/channel/UC2wWzx2WFXgJqzSUpcZpk6Q
https://www.researchgate.net/project/EUPHRESCO-Basic-substances-as-an-environmentally-friendly-alternative-to-synthetic-pesticides-for-plant-protection-BasicS
https://www.researchgate.net/project/EUPHRESCO-Basic-substances-as-an-environmentally-friendly-alternative-to-synthetic-pesticides-for-plant-protection-BasicS

Caratteristiche delle sostanze di base

U Valutazione tossicologicatotossicologicaon necessaria (gia utilizzate
dal | 6 uomo)
U Nessun LMR
U Etichettate con il nome del principio attivo
U Generalmente approvate in agricoltura biologica (con alcune eccezioni)

Esempio: olio di girasole

Regolamento europed Istituto Colture approvate in | Azione Metodi di
Nome o L : : : Targets o
déappr ov g achiexente | fase di registrazione| svolta applicazione

Olio di

grasole Re9- (UE) 2016/1978  ITAB Pomodoro  Fungicida Oidio “oPhcazione

fogliare (spray)

Periodo Numero min e max| Intervallo fra Dosi Volume Intervallo di | Eventual
déappl i di trattamenti trattamenti | dd appl i |cdada iro e sSicurezza note

BBCH 3237/ 0,092 kghL i Da 500 a
BBCH 6171 pazad 8 046kghl 1000 L/ha 2 vataen

in fioritura



Estratto di Equisetumarvensel. - Reg. (UE) No 462/2014
Attivita : fungicida

Colture

Avversita (agente causale)

Alberi dafrutto, melo Malus
pumila, M. domestica pesco
(Prunus persica

Malattie funginefogliari cometicchiolatura(Venturia
iInaequalig, oidio (Podosphaerdeucotrichg, bolla del
pesco(Taphrina deformans

Vite (Vitis vinifera)

PeronosporaRlasmoparaviticola), oidio (Erysiphe
necatol

Cetriolo (Cucumis sativus

Oidio (Podosphaerduscg, marciumi radicali e
disseccamento dei semenZ&ythiumspp.)

Pomodorol(ycopersicum
esculentum

Alternariosi (Alternariasolani), septoriosi(Septoria
lycopsersic)

Fragola Fragarial Ananass}
lampone Rubusidaeus

Muffa grigia (Botrytis cinere@, oidio (Podosphaera
aphanig, stele ross@hytophthordragariae), altre
malattie fungine comantracnos{Colletotrichum
acutatun)

Patata(Solanum tuberosum

PeronosporéPhytophthoranfestang, alternariosi(A.
solani), oidio (Erysiphecichoracearum

Pianteornamentaliquali
Prunusspp.,Rosaspp.

Malattie fungine comemaculaturaneradella rosa
(Marsoniaspp.),rugginedelle rose Phragmidium
mucronatuny arricciaturefogliari, moniliosi, oidio e
peronospora




Chitosanocloridrato - Reg. (UE) 2014/563 e 2021/1446
Attivita : Elicitore, avente azionéungicida e battericidaattraverso la stimolazione dei
meccanismi naturali di difesa

Colture Awversita (agente causale)
Frutti di bosco e piccoli frutti
Ortagai
Cereali
Spezie Induttore di resistenza dei tessuti vege
Coltureforaggere resistenza delle piante ai patogeni fung
Trattamenti su semi di cereali e batterici

Trattamenti su semi di patata

Trattamenti su semi di barbabietola da zucche
Piante ornamentali con bulbo

Barbabietola




CHITIN ENZYMOLOGY

Per le sue caratteristiche, Il |
chitosano potrebbe essere un 8 e
rivestimento (coating) ideale peri [ ———
prodotti ortofrutticoli (Riccardo
A.A. Muzzarelli, Universita di
Ancona, 1986)

Postharvest Pathology and Mycotoxins

Antifungal Activity of Chitosan on Two Postharvest Pathogens
of Strawberry Fruits
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ABSTRACT
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Effects of Pre- and Postharvest
Chitosan Treatments to Control
Storage Grey Mold of Table Grapes

G. RoManAZZl, E NIGRO, A. IPPOLITC, [ DI VENERE, AND M. SALERNO

ABSTRACT: The effectiveness of pre- and postharvest treatments with chitosan (0.1,0.5, and 1.0%) to control Botrytis
cinerea on table grapes was investigated. In postharvest treatments, small bunches dipped in chitosan solutions and
inoculated with the pathogen showed a reduction of incidence, severity, and nesting of grey meld, in comparison
with the control. Single berries artificially wounded, treated with the polymer, and inoculated with B. cinerea
showed a reduced percentage of infected berries and lesion dia. Higher chitosan concentrations demonstrated
greater decay reduction. All preharvest treatments significantly reduced the incidence of grey mold, as compared to
the control. Table grapes treated with 1.0% chitosan showed a significant increase of phenylalanine ammonia-lyase
(PAL) activity. Consequently, besides a direct activity against B. cinerea, chitosan produces other effects contributing

to reduce decay.

Keywords: Bofrytis cinerea, postharvest decay, PAL activity, sulphur dioxide, microflora

Introduction

REY MOLD, INDUCED BY BOTRYTIS CINEREA PERS., CAUSES HEAVY
losses of table grapes in the field and 1s a major obstacle to
thelr long-distance transport and storage. The pathogen Is able
to develop at low temperature, shortening the length of storage
and marketng (Ippolito and others 1998, In Italy, no svnthetic
fungicides are licensed to control decay of table grapes after har-
vest; sulphur dioxide is permitted as an adjuvant and is effective
in reducing grey mold development during storage. However, al-
ternatives to S0, are required in view of damage to bunches due
to temperature increase, of hazards for human health, and of the
difficulties In using 505 with colored grapes (Nelson and Richard-
s0n 1867). Considerable progress has recently been made in de-
veloping alternatives to synthetic fungicides for the control of
postharvest diseases of fruit and vegetables { Wilson and Wis-
niewiskl 1994; Schena and others 199%; [ppolito and Nigro 2000;
Romanazzl and others 2001a). The use of a natural substance
suich as chitosan, a high molecular welght cationic polysaccha-
ride present in fungal cell walls and arthropod exoskeletons, has
been considered as a valld alternative. In fact, chitosan Is an 1de-
al preservative coating for fresh fruit and vegetables because of
1ts film-forming and blochemical properties (Muzzarelll 1986); 1t
prolongs storage life and controls decay of sirawberries (El Gha-
outh and others 1991; Romanazzl and others 2000a), lrchi
{Zhang and Quantick 1997), and apples (Du and others 1992),
Chitosan reduces the growth of many phytopathogenic bacteria
and fungl (Allan and Hadwiger 1979). Moreover, it elicits phytoal-
exdn formation (Reddy and others 1999) and induces the produc-
tion of antifungal hydrolases (Fajardo and others 1998 Zhang
and Quantick 1998; Hirano 1999). Chitosan has generally been
appled In postharvest treatments (Baldwin and others 1935;
Cheah and others 1997}, and there are very few examples of pre-
harvest application (Reddy and others 2000; Romanazzl and oth-

ers 2000a, 2000b).
The objective of this study was to Investigate the effective-
ness of pre- and postharvest chitosan treatments in controlling
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grey mold storage rot of table grapes. In addition, the influence
of chitosan on the namrally-occurring microflora and on pheny-
lalanine ammonia-lyase (PAL) activity of the treated berrles was
evaluated.

Materials and Methods

Fruits

Trials were carrled out on table grapes (Vitls winifera L., cv Ital-
la) grown in commercial groves located at RButigliano iProvince of
Barl}), Southern Italy. Vines, cultivated according to standard cul-
tural practices, were covered with plastic sheets in the 2nd half of
August to protect bunches from rainfall and to delay the harvest.

Pathogens

B, cinerea, straln 69, had been 1solated from a cold-stored ta-
ble grape berry and maintalned on potato dextrose agar (PDA)
slants at 5 + 1 °C, with annual tnoculaton and re-isolation from
berrles to malntain virulence. In the drop-inoculation experl-
ments, the Inoculum consisted of aqueous spore suspension {104
spores ml-L); in the spray-application experiments, concentrated
stock suspension was added to achleve a final concentration of
105 spores ml-1. The spore suspension was prepared by flooding
a 12-d old culture of B, cénerea, grown at 20 £ 2 °C, with 10 ml of
sterlle distilled water containing 0.1% (v/v) Tween &0 (Eastman
Chemical. Kingsport, Tenn., .54} gently agitated to remove
the spores.

Chitosan

Crab-shell chitosan, purchased from Sigma Chemical Co. (St
Louls, Mo., U.5.A), was ground to a fine powder (particle size
smaller than 1 mm) by extensive grinding in a mortar, washed 2
times in distilled water (20 ml of water per g of chitosan), pel-
leted by low-speed centrifugation and air-dried at room temper-
ature. The purified chitosan was prepared as described by Ben-
hamou and others (1594). For experimental use the stock
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Chitin related food science today

THE DISCOVERY OF CHITIN (IN A BOTANIC
GARDEN).

In 1807 Henry Braconnot was appointed director of the Botanic
Garden and Professor of Natural History in Nancy. The

fou tury old University of Nancy, as well as the University of
Strasbourg, had been suppressed by the Assemblée Générale,
and in Nancy the Medical School and the Academy were the only
learned structures. Actually, the Garden and the Chair were part
of the Medical School because of the interest in officinal plants.
Those years were crucial for the connections between botany,
chemistry and medicine. For example, morphine was isolated by
Serturner in 1806, quinine was discovered by Pelletier and
Caventon in 1823 and atropine was crystallized in 1833. The
discovery of the anaesthetic action of nitrous oxide, diethyl ether
and chioroform started a revolution in surgery.

Braconnot had access to very modest means for doing research,
also due to the continental embargo consequent to the
Napoleon's wars. Nevertheless, while taking care of the heavily
damaged Garden discovered chitin in 1817 started large scale
cultivation of the sugar beet and the extraction and purification
of sugar with the intention of alleviating food shortage. This
activity was abruptly put 10 an end by the changed political
situation which permitted to import sugar from tropical
countries. He went on, however, with his idea of extracting
sugars from plants and remarkably anticipated the modern
approaches by directing attention to Heliantus tuberosus from
which inulin s extracted today.

Braconnot was interested in the definition of the nutritional
value of mushrooms. Braconnot wrote that poor countrymen
considered mushrooms a manna given free as a gift of
providence, and eagerly waited for the mushroom seasons. Today
Agaricus bisporus is widely ¢
Systematic sulfuric acid treatment of a |

leucine, in 1820. This discovery brought a
The direction of the Garden and the relevant problems (risky use
of gas for heating the hothouses, fights against military plans to
build caserns inside the Garden) prevented Braconnot from
exploiting his chemical discoveries. He was a precursor of
Chevreul with his studies on fats, but he had no means to
identify the fatty acids: he brought forward the idea of plant
alkali but he could not isolate the alkaloids.

On the theoretical ground, he expressed the view that hydrogen
and oxygen together with fire were the fundamental constituents
of the universe, and plants can produce a number of elements
from light and water

Braconnot published 112 papers in the form of memoirs of the
Academy of Sciences, rs and Arts of Nancy, also known as
Academy of Stanislas, the King of Polish origin who ruled the
Lorraine region. Other publications are in the Annales de Chimie
et Physique and Journal de Chimie Médicale. He was also

5? frontiers

(and two centuries ago)
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appointed corresponding member of the national Académie des
Sciences, after Wollaston.
Braconnot certainly was an eminent chemist, as D.A. Godron, his
successor, wrote, but he profused many energies in botany.
Actually his teaching was according to Linnée, in a time period
when novel theories on cellular structure, plant sexuality and
alternate generations were being brought forward, as a
consequence of the studies done on enormous collections of
previously unknown plants. For instance the Flinders expedition
(1801) made available 4000 unlEnown species of plants from
Australia. In 1852 the 14,100 m“ Garden had 3452 plants
species, including some from New Zealand and Reunion Island
v by Empress Joséphine. Braconnot took into account the
vs in botany, but dimmed sight forced him to refrain
from teaching for several years before retirement. He left
everything to the City of Nancy.
The discovery of chitin was essentially based on some reactions
carried out on raw material isolated from Agaricus volvaceus, A
acris, A. cantarellus, A. piperatus, Hydnum repandum, H.
hybridum and Boletus viscidus
The existence of chitosan in nature remained unknown until
1954, when it was discovered in the yeast Phycomyces
blakesteeanus. Chitosan occurs as the major structural
component of the cell walls of certain fungi, mainly of the
Zygomycetes species. However, to date, chitosans have been
commercially produced by alkaline deacetylation of crustacean
chitins.

MODERN APPLICATIONS OF CHITOSAN IN FOOD
SCIENCES

Antibacterial Activity

The antibacterial activity of chitosan was originally documented
by Muzzarelli et al. (1990) who published electron micrographs
showing the alterations produced in the bacterial cell wall and
Those results were brilliantly confirmed more than a
cade later by Helander et al (2001). Chemical and
electrophoretic analyses of cell-free supernatants of chitosan
treated cell suspensions showed that interaction of chitosan with
E. coliand the salmonellae involved no release of
lipopolysaccharide or other membrane lipids. Highly cationic
mutants of S. typhimurium were more resistant to chitosan than
the parent strains. Electron microscopy showed that chitosan
caused extensive cell surface alterations and covered the outer
membrane with vesicular structures. Chitosan thus appeared to
bind to the outer membrane, explaining the loss of the barrier
function. This property makes chitosan useful for food protection
(Helander et al., 2001). It was also found that the antibacterial
activity of quaternized chitosan against E. colf is stronger than
that of chitosan (Jia et al., 2001)

The antibacterial activity may be either bactericidal or

in Microbiology

Chitosan, a Biopolymer With Triple
Action on Postharvest Decay of Fruit

and Vegetables: Eliciting,
Antimicrobial and Film-Forming

Properties

Gianfranco Romanazzi'*, Erica Feliziani' and Dharini Sivakumar?
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Effect of Chitosan Dissolved in Different Acids
on Its Ability to Control Postharvest Gray Mold of Table Grape
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ABSTRACT

Roman.u , G., Mlikota Gabler, F., Margosan, D., Mackey, B. E., and
J. L. 2009. Effect of chitosan dissolved in different acids on its
ability to control postharvest gray mold of table grape. Phytopathology

99:1028-1036.

Chitosan is a natural biopolymer that must be dissolved in an acid
solution to activate its antimicrobial and eliciting properties. Among 15
acids tested, chi dissolved in 1% i of acetic, L-ascorbic,
formic, L-glutamic, hydrochloric, lactic, maleic, malic, phosphorous, and
inic acid. To control gray mold, table grape berries were immersed
s in these chitosan solutions that had been adjusted to pH 5.6. The
reduction in decay among single berries of several cultivars (Thompson
Seedless, Autumn Seedless, and grape ion B36-55) i lated with
Botrytis cinerea at 1 x 10° conidia/ml before or after immersion in

chitosan acetate or formate, followed by storage at 15°C for 10 days, was
=70%. The acids alone at pH 5.6 did not control gray mold. Decay among
clusters of two cultivars (Thompson Seedless and Crimson Seedless)
inoculated before treatment was reduced =60% after immersion in
chi lactate or chi acetate followed by storage for 60 days at
0.5°C. The viscosity of solutions was 1.9 centipoises (cp) (ascorbate) to
306.4 ¢p ( icate) and the thickness of chi coating on berries was
4.4 um (acetate) to 15.4 pm (ascorbate), neither of which was correlated
with solution effectiveness. Chitosan acetate was the most effective
treatment which effectively reduced gray mold at cold and ambient
storage temperatures, decreased CO, and O, exchange, and did not injure
the grape berries.

Additional keywords: carbon dioxide, oxygen, Vitis vinifera.

Fig. 6. Appearance of chitosan coating afler immersing Crimson Seedless grape berries in 1% chitosan dissolved in different acids. A, Acetic acid; B, L-ascorbic
acid: C, formic acid: D, L-glutamic acid: E, hydrochloric acid; F, lactic acid: G, maleic acid: H, malic acid; I, phosphorous acid:; and J, succinic acid. For each
chitosan solution, the upper pancl displays the surface appearance and the lower panel the cross section of the coating.



