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Gamma and electron beam irradiation as an alternative for postharvest
treatment: a case study with chestnuts

Mircio Carocho,® Amilear L. Antonio,"" Jodo C.M. Barreira,"" Lillian Barros,"
Andrzej Rafalski,” Albino Bento," Isabel C.F.R. Ferreira®

"Mountain Research Center (CIMO), ESA, Polviechnic Institute of Braganga, Portugal; PISTATN Nuclear
and Technologic Institute, Saca Portugal; “Department of Fundamental Physics, University of
Salamanca, Spain, “'!{EQL."!;ifi".ff, University of Porto, Portugal; “Institute of Nuclear Chemistry and
Technology, Warsaw, Poland; iferreira@ipb pt

Chestnut fruits are an important food commodity in the Northeast region of “Tras-os-
Montes”, representing an income of approximately 17 M€ and being Portugal one of the
world’s biggest producer. Due to environmental concerns a broad spectrum fumigant,
methyl bremide, was banned in 2010 by the European Union. Since then, no adequate
postharvest treatment has been implemented, fostering research on suitable alternatives.
Our research group has been testing gamma and electron beam irradiation as an alternative
postharvest treatment for chestnuts. On a first attempt to evaluate the influence of
irradiation, various doses were tested (0, 0.5, 1, 3 and 6 kGy) along different storage times
(0, 30 and 60 days). The effects were assessed in the most important chemical parameters,
namely nutritional, antioxidant, sugar, fatty acid, tocopherol, organic acid and
triacylglycerol profiles, in which, all scemed to be altered to a greater extent by storage
time than by the different doses. Another important conclusion was the validation of 1 kGy
as the optimal dose for chestnuts conservation. This conclusion sustained the venture to
extend the study to four varieties (Longal, Judia, Cotaand Palummina) with a fixed dose of
1 kGy for both gamma radiation and clectron beam. The results were processed through
principal component analysis and confirmed that both gamma (1) and electron beam (2)
irradiation showed high potential to be used as postharvest conservation technology. The
most marked differences were found between the four different cultivars, especially Corta
and Palummina, while non-irradiated and irradiated chestnuts proved to have very similar
profiles in all the assayed parameters, with irradiation having an attenuating cffect.
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de Quimica.
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-15 45h

| applications

Applications Sidrco Sumulations . |
COLS - dna M. L. Seca, Depariment of Chemiany & | C02.5 - Marisa Freitas, REQUIMTE. Departamento de Ciéneras | CO41 - Nuwo Ao G Bandeirs, Instiwe of Chemieal
QOPNA, Umvérsiy of Aveiro and DCTD. University of Azores OQuirneas, Laborawoo de Ouimica Aplieada, Faculdade de Farmacia, | Research of Catalonia, 1C1Q. and Departament de Quimica
Vedoable  compomds  on conifers,  macroaleae e | Universidade do Pono Fisica norganica. Universitat Rovira 1 Viegili
| halophvie species Ltteer af aeetamivophen iy fiman vewrrophds' oxdaitve | Understaniding e CO5 sequestering abiline of the
| heeest and {ifespaie i vitro sphcrical polvoxomolvbdare (Mo, a compurational
| . perspective
COLG6 - Jorge Suraiva, Departamente  de Quimica, 2.6 - Flavio Figueira, Depantment of Chemistry & QOPNA, | CO4.2 - Jarge M. C Margues. Departaniento de Quimica,
Universidade de Aveirg Liniversity of Aveiro Umiversidade de Coumbra
High  pressure - w o pew paradiom for food | Polvamino-{ 28 flexapiveaes as anion bowdieg aeents Microsolvation of alkali-metal wons: what do we fearn
JHCSEINAnon processung and hatechnological _Imun fuster structire oprmzation?

| COLT - Ana M.R.B. Xavier. Depanment of Chemistny &
| creeco. Unmiversity of Aveiro
Cellulosic based biorefinery for pulp amd paper industry

CO™T - Jodo C. M. Burreira, Polviechnic Institute of Braganga
and Depanment of Chemical Sciences, Faculty of Phammacy
Unmiversity of Porto

CO04.3 - Eliana §. Du Silva, Depanment of Chemustry
University of Coimbra and Clenmont Umiversite. Universite
Blase Pascal

Effect of substiments gronps of naplthalene dervatives

| valorvization Tnaevlgiveerols profile and principal component analvsis as
| a chemuometric ool 1o wify wild eclibic musivroom genera | excued siates propertics
| 1545-19.30h Visita a0 Alianca Underground Museum |
2000 Juntar do Congresso - Cantina Universitiria do Crasto
. \ 14 de junho — Sexta-feira
Sulu 23.1.3
Chairperson | Jodo Rocka

09000045 h

P14 - Jucques Livage. College de France. Pans. France
Rio-mspired naronaierialy

Vniversidade de Aveiro
FEnsine de Onimica a alwmos dos cursos de Ciéncias ¢
Lngenharias - Reflexoes sobre experiéncia pessoal

‘ Sulu 2313 23.1.6 2317
Tema: Divalgagiio ¢ edueacio em quimica Tema:  Interfaces  da Quimien:  saade,  seguranga, | Tema: Energéticn ¢ veatividide
alimentagiio, ambiente ¢ energin
Chairperson Hugh Donglas Burrows Artur Sitva Jodo Coutinho
0945-1015h CCs1 - Teiveira  Pias, Depanamenta de Qumica, | CC28 - Carlos Lodeiro, Depantamento de Quimica. Faculdade de | CCA.2 - Luds Belehior Suntos, Depanamento de Quimica ¢

Cigncias e Teenologin, Universidade Nova de Lisboa
New  Lighis for Merciry Derecnion:  From  Single
chemosensors to solid supported and nanoparticle sysiems

Bioquimica, Faculdade de Ciéncias da Universidade do Porto
Moteenfar  and  Supramoleenlar  Undersianding
Thermophysical Properties

of

10:05-1130h

Segunda sessio de comunicacies em painel - discus

io ¢ intervalo para calé

11:30-1200h

CCR.2 - Raquel Gongubes Maia. Faculdade de Ci
Umiversidade de Lisboa
A torre das ciéncrgs

CCLY - Panla Andrade, Faculdade
| da Porto

Flavonowds: synerzisms and antagonisms with glitatuone
|

de Farmicia da Universidade

CC43 - José R B. Gomes. Depantamento de Quinnca da
Umversidade de Averro

Dissociation reactions on metal catalysts: The role of a
second metal

1

1

00-1230h

fe]

CC5.3 - Jodo Paiva, Departamento de Quimica e Biogu
Faculdade de Ciéncias da Universidade do Porto

| Quimica, ensino ¢ dividgagio: surpresas de wma ciénca

central

CC210 - Luis €. Branco, Bepanamento de Quimica. Faculdade
de Ciéncias ¢ Teenclogia, Universidade Nova de Lishoa

Novel approacies for active pharmacentical mgredients ax
frnctional iomic ligpdy

CC44 - Manuel E. Minas da Piedade, Depanamento de
Quinnica ¢ Bioquimica; Faculdade de Ciéneias. Umversidade de
Lisboa

Cohesive encrgy of protic ionic biguids |




0-13.00 h

CC54 - Jode Paule .-Irrd;':‘._l)ur.dn;lllwn!o de Quimica,
Universidade do Minho
Ouimica - Uma Ciéncia na Ficgdo Oueirosiana

CC2.11 - Jucint Duménech. Dirctor Geral da Dow Portugzal
A quamuca como solugde para os desafios da sociedade

CC4.5 - Jgor Reva, Deportamento de Quimica. Fac
Cigneias ¢ Teenologra, Universidade de Cos
Phowchenucal  reactvity  of  heterocychic molecnles
isalated in cryogenic mert matrices

ade de

15 00-14:30h

Intervale para almogo

Nalu 2315 23.1.0 23.1.7
Tema: Divulgagio ¢ educacio em quimica Tema:  Interfuces  da Quimica:  sande,  seguranga, | Tema: Novos produtos ¢ materiais sustentiveis
alimentagiio, ambiente e energin
Chairperson Hélder Gomes Ferdnica Bermudes Jedo Paulo Awdrd

14.30-15.00h

CC5.5 - Paulo Ribeiro Claro, Depanamento de Quimica.
Universidade de Aveiro
“Aprendizagem activa " em avlas teonco-praticas

CC2.12 - Joido Punlo Crespo, Depanamenio de Cuimica,
Faculdade de Ciéneras ¢ Teenologia, Umiversidade Nova de Lisboa
Engmcering witl membranies jor hioprocessing

CC1,8 - Iabel Marrnche, Insutato de Teenologia Quimica ¢
Biologica, Uiversidads Nova de Lisboa
Tonic liqucds: New sustanable solutions for separation

Processes

15:00-15:15h

CO3.1 - Panla Ornelus, Escola Secundarnia Soares Basto. Rua
CGieneral Humbeno Delgado. Oliverra de Azemais

Novos desafios ro cistio da Omimica: As elimpiadas na
monvagde para o ensine da (hiimica

CO02.8 - Joide Rextive, Laboratono de Catalise ¢ Mateniais (LCM)
Laboratorio Associado LSREECM, Departamento de Engenhana
Quimica. Faculdade de Enzenhana, Universidade do Porto

Stability and application of a structured catalyst 1o the
ozonation of emerging orgamic micropotldans o natneal
waer

COLS - AR Silva, Depanment of Chemisiry, Unnersiy of
Avciro

Asymmeiric hetero,
Bis{oxazofing immahiliz

eneons  catalysis by copper(ll
edd onto porous solid supports

15:15-15:30 h

CO3.2 - Andreie Furtado, Departamento de Metrologia.
Instituto Poruguds da Quahdade
Reras de calibracdo wa metroloia quinica

CO2.9 - Clindia . Silva, LCM - Laboratonio de Catilise ¢
Materiats Laboratério Asscciado LSRE/LCM. Faculdade de
Enpenharia, Universidade do Perto

Hydrogen from water and hiomass: o solar photecatalviie
application

CO1.9 - Ana Licia Carduso, Depatment of Chenist
University of Commbra
The Neber approach to 2-gietrazol-3-y0-2H-azirines

Sala
Chairperson

2315
Miirio Nuno Berberan ¢ Maria José Callrorda

Ligiie Prémio Vicente Seabra

15:30-1600 h

| Catalvsis or ligands! The dual Tije of N-heterocyelic carbenes

Pedro Gois, Faculdade de Farmacia, Universidade de Lisboa

16:15-

Sessio de encerraniento do conyresso




