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

Miircio Carocho," Amilcar L. Antonio,"·b·' Joao C.M. Barreira,"·d Lillian Barros," 
Andrzej Rafalski,' Albino Bento," lsabel C.F.R. FeJTcira" 

·'Mountain Research Cell/er (C/MO), ESA. Polvtedmic lmtitute ofBraganra. Portugal; "IST/ITN Nuclear 
cmd Tecluwlogic Ins titute, Sacavc!m, Portugal; cDepartmem of Fundamental Physics. Universi~\' of 

Salamanca, Spai11; "REQUIAITE, University <?f Porw, Portugal,- 1'fnstitute (~{Nuclear Chemisfl) 1 and 
Tecltnology, Warsaw, Polmul; ~ferreira@ipb.pt 

Chestnut fmits are an important food commodity in the Northeast region of "Tnis-os­
Montes", representing an income of approximately 17 M€ and being Porn1gal one of tht: 
world's biggt:st producer. Due to environmental concerns a broad spectrum fumigant, 
methyl bromide, was banned in 20 I 0 by the European Union. Since then, no adequate 
postharvest treatment has been implemented, fostering research on suitable altematives. 
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, I, 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 
triacylglyccrol profiles, in which, all seemed to be altered to a greater extent by storage 
time than by the different doses. Another important conclusion was the validation of I 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 
I kGy for both gamma radiation and electron beam. The results were processed through 
principal component analysis and confinned 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, especia lly Cola 
and Pafummina, while non-irradiated and irradiated chestnuts proved to have very similar 
profiles in all the assayed parameters, with irradiation having an attenuating clTcct. 
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T:o2.9 - (1timlill (,'. Si/m, LC~,I - L:~bor.:Jtono J c (Jt~lr sc c 
~·l .:tt'.!Jt:us • Labor<Lt6no As:wc1;1du LSRl:JlC\1. l-'nc uhJ.1d~ de 
E1tl!J:1l hari;t L:n1\ crs1d>1dc do Po r1o 
H); lroJ:''n /lVIII wala and hwmn.u: a \Oior plwUkata~riK 
app/r((uifm 

Li.;;-11) l'rCmio Viccu tc Sc:1hru 

Scss:io de encerr:u ne.uo do L'UII!!ff.'SSU 

~~ CC4.5 • !;:or Rem , Ocp:!n:lmenlo de Quinuca. Fa;:uld~c de 
Ct~ ncl:l' .: Tl>t nolocra. l"ni\Crsldadcdc Cotnlhr:l 

/'hotU<.h t•mrt.al . ~t·ncumy of lrc:l!.·ro(''c:/tc: moft•cttfl•t 
J.\0/att!d m ct:l m:~o.•mc mc:n matnce ... 

23.1.7 
Tcma: No,·os produ 10s c maleriais snstent:inis 

.lmio l'cmlo t'llldr,J 
CCI.S- /.,·t.thd Murm d iiJ, ln.stHuto de Tccnolog•:'l Qullluca ~> 
Umlogrca . Um' u ... uJ:ul..: 1\lo, a di: Lr sboa 
/mm: lrq11rdr;. Vl.'ll' ,\11\/Umahh: ,n,fmions for \t:pmrw on 
pnJ(.'t.' \.,\ 1.'.\ 

COLS - .ti.U. ,\'ilwl , Ocp.ln mc-m of Chcmt<;.tr'\ , Lnncr, ll~ of 
t\\'CIJO 

,·h.muuc:trh. lu:u:ro~eu~.·ou.\ (.11/a~\~'iiS hJ c·opJ~t:r(/1) 

hl.\(o.m:olmcJ murtohllr:cd omo porou.\ .\olld '"f1JKWI\ 

CO I. 9 - A 1111 l.ti<:itr C'urdn.w, D_.p.liiiiH;nl of Clmm~uv. 
Unin.:rsil' o f Cotmbr.l 
l7ti! 1\'~:h~r approach 10 2-(Wira:.o/-5.y!J-2H-a:mlt~o.' \ 
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