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Monitoring the quality parameters for organic
raspberries in order to determine the optimal storage
method by packaging

A Stan*s, 0.C. Bujor®, A. Dobrin?, G. Halda?, L. Bidulescu? and A. AsSnic#

"Research Center for Stedies of Food Quality and Agricciturs! Products, Bucharest, Romanls; #University of
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Abstract
Beside blueberries and strawberries, raspberries (Rubus idegus L) are one of the
most economically important soft fruit due to their taste, app and biochemical
composition. Organic raspberries represent a good source of anthocyanins, vitamins
and mi ] el The harvest of ic fresh berries is
relatively short and the injuries, rapid il ritional and moi loss lead to
d ical reduction of their cial value. In this way, the aim of this work was to
d ine the lity indi variation during cold storage of raspberries packed in
two different types of materials, in order to observe which type of packaging is more
itable for organi pberries. For this purpose raspberries were weighed and
packed in PET trays and biofilms (made from certified compostable material), stored
at 3°C and 95% relative humidity and analyzed after 9 and 14 days. The ascorbic acid,
total anthocvanin per I losses, dry matter (DM%), total soluble solids
(TSS) and total titrable acidity (TTA) were analyzed. After 14 days of cold storage at 3°C
and 95% RH of the packaged raspberry fruits it can be observed that TSS decreased by
8-15% in both packages. When ascorbic acid content results were compared with
initial moment, a decreases with 22% after 9 days and 46% after 14 days for
raspberries packed in biofilms, ively 29% after 9 days and 629% after 14 days for
those packed in PET trays was observed. Regarding the differences between above
results, this work suggest that biofilm better preserves the quality indicators of organic
raspberries, but further studies and trials are required.

Keywords: organic, raspberries, packaging, shelf-life

INTRODUCTION

As one of the most economically important fruit, mspberries are widely grown in all
temperate reglons of the world {Ceki¢ and Ozgen, 2010), with a production which is
continwously increasing (Giovanelli et al, 2014)

As many studies demonstrate, pherries represent a good source of vitamins, in
particular vitamin C and polyphenol unds such 25 anthocya {Beekwilder et al,
2005; Sariburun et al, 2010; Giovanelli et al, 2014), which are responsible for the attractive
red coler and generaly, concentration is range between 02 and 2.2 g g fresh weight
(Syamaladevi etal, 2011). Because of their high sensory quality and nutritional value, crganic
raspberries are becoming increasingly appredated by consumers, even if are mostly
consumed in fresh state.
The postharve: age of organic fresh mspberries ks relatively
ge, nutritional and moisture loss lead to drama ly redu
value. As Prusky (2011) also mentioned, postharvest decay during the supply chain has been
identified as 2 major factor causing pestharvest loss. Incidences of pastharvest Ses may
occur during the different stages of the pastharvest chain; during harvesting, field handling,
packing operations, transportation and storage (Sivakumar and Bautista-Binos, 2014)

The variations of nutritional and bicchemical properties of raspberries were studied

short and the injuries,
f their commercial
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ORGANIC DEHYDRATED FRUITS:

A MUST-HAVE FOR INTELLIGENT NUTRITION

- The event will be held on ZOOM,
Friday, 6 June, 2020, 16:30 - 18:00
Program
16:30  Registration of participants. Workshop opening
16:45  Adrian Asanica Pre-harvest conditions influece on the
shelf life and quality of organic fruits
17:00 Madalina Butac The influence of different storage methods
on fruit quality of some fruit trees and
berry species
17:15  Andreea Stan, Mihai Frincu Organic frozen fruits - actuality and
opportunity
17:30  Singh Mariana, Vintila Marian, Organic dehydrated fruits: a must-have for
Dumitrescu lonel Lucian, intelligent nutrition
Popescu Simona, Moise Daniela,
Veringa Daniela, Mohora
Angela, Manole Nicusor
17:45 Impressions and conclusions. End of session.
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INFLUENTA TEHNOLOGIILOR DE PASTRARE ASUPRA PARAMETRILOR DE
CALITATE Al FRUCTELOR LA UNELE SOIURI DE MAR CULTIVATE IN SISTEM
ORGANIC

INFLUENCE OF STORAGE TECHNOLOGIES ON QUALITY PARAMETERS FOR
APPLE'S GROWTH IN ORGANIC 5YSTEM

Stan Andreea, Zugravu Mihaela, Constantin Canmen, Fiincy Mikal, Dobrn Aurora, lon Viclets Alexandr,
MO Anarel, Petre Andred, Cloenl Roxana, Beaane3-Caluneant 10ana, Bduiessy Lilana

Fieseanch Cener for Studies of Food Quallty and Agricutural Products, University of Agronomic Ssences
and Vieterinary Medicing of Bucharest, Romania
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Incregsed; herafors tha market pressurs for & prolongsd shelf s I growing. For thls rasson,
Improving storage conditions and technologies Is and bacomes highly relevant. Tha
storage In controlled atmesphers condiions an afficiant uzad for frults and
vegutables and be sleo accapied In organkc system when gasca lks Oy, CO;, and M, ars ussd.
Therefors, controlled temperature and humidity enhances e benefis of srm sforage and
battar shalf Iife, eapacially for organde: frults. one of tha moat comman organis
frults which requirs long-term sforags. Tha alm of this work was to determilns the opiimal storage
technologies for orpanic apples bassd on quallty paramsfsrs. Apple variefies grown In the
axparimental orchard of Univeralty of Agroncmic Stlences and Veterinary Medicing of Bucharsat
wers harveatad, stored and monttorsd for esveral months. The storags tec o8 appllsd wers
mmm1'cmaﬁmmﬂﬂmnmum|nzmﬁmfmﬁmm
controllad atmasphars: 1'C, $5% RH, 3% 0. and fwe differsnt GO, concenirations 5%, respactively
10% {for another 5 months). Guality parameters monitorsd conelst In analyals of pH, total soluble
soilds (T55). dry matter content [DMR:). irmnass, total tirstable addty T22) and sscorbic acid
content. For all appﬁa sampiss In all storage conditions, the ascorblc acld comtant reglstsrsd
decreases during atorags.

Cuvints chels: ecologic, depoziiare 3 rece, codgen, diowd de carbon, mere.
Ky whnds organic, cold storage, ciygen, canbon dicaide, appies.

1. Infroducton

MNowadays, consumers demand for onganic fresh frults with bebisr nuirifonal gualty and e market
pressure for 3 prolongad shelf e are growing and for this reason the Imgroved storage condltions and
techroiogles are Important and become highty relesant. Studes showed Mat consumers have Increased
thelir posiiive perception on crganic and local grown appies (Denver & Jensen 2014)

Appizs especially In temperate 2ones, and they represant ong of the mas? aporeciaisd fnits
[Musacehl & Sema 2018), which nave recaved mofe JNEnton bacause of Mber COMEN, POiyPREncs
content, and thelr positive effzot on human health, especially B they ans grown In organic cufturet (Persic
gt al 2017).

ADDiss Naréesing at aporoddiate Tme E of m3or Imponance, becalse R odetemings both the
quailty and the shelf Ife. Both frufis harvesied &t advanced matunty, and unrpsen frus induce posthanvest
Ioss2E by shortening s1rage Ife and greater suscepabilly to pathogens and physiological disorders
(Ganal ef al. 2015). Bul alst organic appie losses DCoWrs because of diseases (Morales e al. 2010),
physiological dsorders, handing, ransporaton [Sorngasl et al. 2018) and postharvest stormge (Tarabay

et a3l 20i8).

Frutt Ny 15 3 consequEnce of dVErse cal, ochemical, ¥l and panoiogical

u%ﬁgm In changes of Its propertes EIT a5 Color, texdure, nzmrp.'a'rjg aroma, fogetheratth

thelr appearance (slze, color and shape) and nuiritional value (Rizzoio &t 3, 2094). Poshanes changes
urrg Storage Nave Deen cOTEiated Wi 3 NUMGSr oF T3cts INCIuing Tl INTNESS, Tt weight 055
[WL), total Soiuble solds (TSS) cortent and effecive mn#H]. Because pof ois &e o
reiaied to healhn benefits (Kalnowska =t al. 2014), e vartation of s content 350 2 an Importa
Tactor lgentfying posi-harvest changes In appies (Persic & al, 2017, U et al, 2013), even though s
compeosition notatiy depend on apple vareties (Costa et al, 2012). Aso, for appies, red skin coior jdue to
antfoeyanin cortent) ks an Important factor for markst acceptance, colored uits ganerally eam higher
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[appie = cre of the mest important frut speces in the Northem hemizphere. Az sppie Froc

fcanzumption may be balanced by storing the fruits with or withcut controiled atmozpher

oncition, until the next production seazon. Pathogens mey cause conzsidersble losses during

Bng fruits taste snd by producing mycotoxinz, B major food safety issue th
psthogens enter the frust tissues in the earty stages of growtn and remain hidden there duri

parvesting 8nd during storage (Passey et al., 2017, Louw and Korsten, 2014). Symptoms of
fvegetation, but many pathogenz have affecting fruits during 2torage can be coliected from thy
[Naggar, 2014, Sever et al., 2012) These damages are probatly the major cause for the loz:
fpathogens eszociated with pastnarvest rots of pears and spples can be separsted into two
;'wunu' pathogens (2.5, Botrytis 5pp., Fenicilium zpp.), (Wenneker snd Kahi, 2013}

The International Conference of the University of Agronomic
Sciences and Veterinary Medicine of Bucharest

AGRICULTURE FOR 1 I FOR AGRICULTURE

POSTHARVEST PATHOLOGY OF ORGANIC APPLES FROM
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PHYSIOLOGICAL PARAMETERS OF SOME
POMOLOGICAL SPECIES, FOR THE INITIAL MOMENT
BEFORE STORAGE PERIOD - FRELIMINARY DATA

Conaumer Inzights toward to dehydrated onganic apples

Andree3 Stan’, Minal Frincu’. Manan Vintia?, Liana Baduiescy’

" Resaarch Cander for Sfudies of Food and Agricuilue) Products Quanty, Uinierstly of
AGrONCMEc Sciences and Velannary ldedicine of Suchares!, Marash Bvd. 52,
Buchsrest, Romania
* insiifuse OF Research and Deveicpment for NCUsIEIzanon and arening of
Hovticukurs! Progucts, Drumul GNsulul SN, Bucharest, Romanis

PARAMETRII FIZIOLOGICT A UNOR SPECTI FOMICOLE PENTRU
MOMENTUL INTRODUCERII ACESTORA IN SPATIU DE

DEPOZITARE - DATE PARTIALE “Caomespandence: andreea san@qEb usamy. o

Apples. (a'us gomestics) aee considesed the mest consumed fruls In worid (Jasper = al., Z01E) due
tz rich conteck In vitaming, rrinermis, 8vd amiovident sompounds (Eemsdes-Cdunsany & | 2095),
fior their i=si= and sco=sxbily. Letsty, organic apples sre prefered and gensrally considessd {o be
more heafnler and safer than corsertional cnes, and for this neEson CONSUMETS are more orenisted
bo them {Zhu et al., Z0MEL The sie=, oodour, Tavour, feafore, and the lack of deferts are imporiant
Indicmiors and mainly del=rmine consemers geneml Impression of miniraly processed ogenic
appies. The aim of this shudy 15 S0 estsbish which dning fechmology of cngenic apples s sagy
apo=pted by consumers and how ey chamderies the final product.

Matorial and methods

n oxder io aocomplish the purpese of this siudy, three organic appies vanstes Fubinoe’, Topaz' and
‘Gemin’’ wers Fansesied, 7 September 1043, from expesmenial orchand st cur Unkersiy and stored
at 19T and 5% reiative humidity undl were: minimally procsssed and dehyd ied. The proosssing
isicng Bnd dehpdrmdon) was performed = She Insthie of Ressarch and Devslopment for
ndustrialzation and kMarkzting of Hoficulbuml Froducts wsing & EMASTER professional drssr with alr
distrioution &t bwo dfferent i=mperatures (25°C and S0°T). Methods wsed In this study In onder o
cbsarve consumer peneral Impression regarding dehydriad sppies was based on questonnaines wih
4 guesdors sbou? sersonal indicsbors ke stee, colour, Asvour, texture and 2 questions. sbout sge and
gender. Consumers gensnal Impression was det=rmined In fwo tasfing sessions. within beo sclentfic
events.

BEZDADEA-CATUNEANT foana ', STAN dndreea’t
EUGRAVE Mihaela ', FRINCU M. ', BADULESCL Liliama '
*Comesponding author, =-mail- andresa_stan® 8 yahoo. com

Abstract Due to the high perishobiliy of the fuits, new ways gf decreasing the
pinyTislogical procerses rater diring the morcee peviod are tested. Depending
an the pomological characteristics of the fruits, the wter and soiubie solids
comtanrs are ipfuenced By the rempiratory mtensity and ramspiration rate. The
i g this shudy weer o estabiith the vainer of the piysislogtcal paramatas of
argmeic fhatn i oview of rubteguenr correlatioms with the paromeners
dergmingd during storaee The spacies chosen for thil research werg
stronebrries, biveberries, chokeberries, plures and apples. The respiration and
rapiration rafe e cormelased with warer comtent and soluble selids gf the
Stz The differances obiained oo oploined by the diffrew invels of
manrarion process and the frur's lrpe variabiliy. The differances between the
climacteric and nom-clmarcteric farts were pamred out in order fo choota the
Bt storaee conditions for thare.

Ky words: arzanic fiits, respimiory Diensity, rarspirbon mie. Walsr content

Facultc and disoucsions

Dehydreied oganic apples were svalumied by consumers. with ages betesen 22 and S5 years od,
represemad by 49% women and 4% man. Al the questicn "Size of dehyd raisd frolk sice™, 40505 of
conzumers ansversd et it wes “pessant” for ol appis vanstes and only for 10-20% of consumers
fhis stiribute wes evalusisd s "unpiEssant”. The Scolor wes =yaiuated ax ph=sant for the Topaz' snd
‘Gemin’’ varieties, and wery plessant for ‘Rubincly’ varely, Tasle wes syalusbed a3 “pleasant snd
“ymry pheasant by T1% of consumes for ‘Geminl apples dehpdeated ot E0"C, I comparson with 36%
for ‘Gemin’ sppies ceiydrated st 35°C. Eimilar resuits were obisined reganding bture of sl e
oanic spples svalusted. In mnchasion e conzumers general Impnession wes oriemied towans
minlmaly processed opanic 2ppies dehydrai=d ot S0°C

Tre resuits chizsined In the presant shudy sugpest that sensorial sralysk iays an acive part in
choosing the drying t=chnology o e furiner used, and mone Sisdies are necessary.

Regmmm Deroria? porsabings rifcase a fhatelor, oo festeie nof modelinty de
soiidere o FeeiE prooesior feibiogice B periada de perare. [ fimcpie de
araciritiie pomolosice @ fucsor, confimnd de gl @ ode glucde s
Dy i TR FeSninTe 5 rempirane Scopad anethr thif o i de o
bl urkwie parmmeriior fholeein o fhucwior ecologics, madnd i vedere
corefiie uieioare (U PoramerD determing h Smpw deos¥T Specile aiene
ey acemnd crvetwe by odppmis ginde anonin, prnele § moele

fimea repirapia F Aol ST corekme o conjinuny de g 7 de giucide
ai fructaor. Difreeie obfinute mo aqpiome de et Gl qie proceuils de
manmre 5 de variadiiees mare o fucind. Ditrenoke dinre fhucele clomerios 5
ol me emarice qu fhsr aidenioe per @ e cele T e comdi o pntrare
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In Romemiy, plems represent the major Snot
spacies Wik |kighest divemity = mative
cultiars aed are very wall adapted to climatic
conditions amd soils (Butac & al, 2015).
Moreoer, almost all coltivated plims belong
%0 Frunud demesfics, L. species (Botac ot al,
10015, Eeside P domenice coltivers lios
‘Carpatx’, FRomar, 'Rosant’, ‘Agent, and
"Androsa’, “Tita' variety i pamt of Ressanian
plums breeding program (Butac et al., 2019}

Ganeeally, phoms (Procus docessdics, L) am
clmmactoonc fraits whick meams that raspiration
and tramspiration #% conbmos  afier
Earvesting. Crue to these, sarly harcesting is
Eecassary in order to withstand transpart which
oftan cxmses the froits to mot reach tha
cansumption maturty requmed by consmmers
(Bogp-Fomaro o al, 2015) As comssquencas
of climacteric behadour of phows are rednzed
shalf Iifa, comesarcial prohlems and decreased
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gty parametuns like color, finmess, St
rorgadity and fimaly the decay occummnce and
off-flvyours (Peano et al, 2010), todel solubls
solids and total tritatable acidity | Zapata et al,
1014, Valere and Eemapa, 20100 Storags
conditions liks 0-5"C and 30%55% BH ware
mported to delay softeming, bt alse may
promets  disorders developmant  likce
translucescy, flash beowming, bleeding, and
nipan failurs (AMangameris & Crsoste, 2020;
Mlangamaris ot al, 1003). Mamy posthamvect
techniques wars fested and reported to reduce
tha losses and to extend the shelf life of ploms
(Mdarince-Fomaro &t al, 2017) suck as cold
storage [Zeamamo et al, 2009, force air-cocling

-Fomaro ot al, 2003), cold storass
combized n¥h [-MCP (methyloyclopropens)
(Dmas, ot al, 2013 Vakeo ot al, 2004),
algmate edible-coating (Valaro ot al, 1013,
polvammes |Sarramo et al, 1003), caloem and
Eeat (Waleeo o8 al 2002), 2md medsfied
atcephars packaging (Tiae-Mula ot al, 20115
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