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WORKSHOP

KAINOTOMEZ TEXNIKEEZ ANIEYZIHZ, ENE=EPTAZIAZ KAI ZYZKEYAZIAZ TIATH
BEATIQZH THZ MOIOTHTAZ KAI THE AIATHPHZIMOTHTAZ QPEZKQN MPOIONTQN
IX@YOKANAIEPTEIAZ

Meprron 26 Maiou 2022
ApgpBearpo Mohuvpéowy Kevtpuen BuBhoBnien EMIN | Moluteyvelolmoin Zwypdpou

MPOrPAMMA

09:00-09:30 MPOZEAEYIH

09:30-10:00 | Xoupetiopoi — Ewgoywyn kol Nopoucicon twy Epsuvnmkwy ApaoTnpLoThTwy

Kowvotopes Teyvikeg ahicuonce, enefepyaciag kol ouoksuaoiac ywa tn BeAtiwaon Tne mowdTnTag KoL Tne
Suatnprowotntac dpéokwv mpoldovtwy Buokalhiépyeiac

MIETPOX 3. TAOYKHE, Kadnyntic EMI

10:00-10:30 | Mehitn kol sdopuoyn kowoTopwy pedobdwy ota otadua tng adizuong kom tne enefepyaciog yio T
Bektiwon Tne mowTnTag KoL TN SLamnpnoliotnTas Twy runpwy

ABHNA NTZIMANH, Metadibartopr] Epsuvntow, Epyaotipio Xnusiag kat Tepvodoyiac Tpopipwy (EMIT)
BEOPANIA TIIPONH, Enikougn Kadnyitow T4

10:30-11:00 | H yevetikn Baon e dpeokdtntog — addnAenidpacn we T TeyvIKEs ahizuong
PAQAHA AITEAAKOMOYAOZ, ¥ Aifaxtwp, Egyaotriow Mevenng, Zupkomiki g & Efedwminc Brodoyiog (N3]

11:00-11:15 AIAAEIMMA — KADEE

11:15-11:45 | Edapuoyn Kawotduou Teyvohoviag Wuypol Midowatoc yia tny Napaywyn dukétwy rBunpwy ulnAne
TOLOTATOG KoL JUE QUENHEVO Xpovo Jwhg
FEQPIIOE KATEAPOE, Epsuvntric I, ITAM — EATO AHMHTEA

11:45-12:15 | Edapuoyn Amuag enefepyaciac we YnzpulbnAn Nizon o= dhéta yBunpuv yua peiwon Tou Likpoflakod

doptiou
MAPIA TZEBAOY, Metadibartopwn Epeuvitowe, Epyaotipio Xnusied kol Teyvoloyias Toomiuwy (EMIT)

12:15-12:45 | Ebapuoyn £fumvne ko EveEpyng cuoksvaoioc xOunpwy Kol CVEMTULN KOWOTOUOU OUCTAMLQTOC
Buoysiplong ko Sieoddaiione vibinkfg mowdtnTag ol BeAnwpévng Siatnpnowotntog

EAENH rQroy, Enikouvpn Kednyntow M9

MAPIA KATIOYAH, Metadifaxtopu Epsuvitou, Epyaatipio Xnueias kot Tepvolopias Tpowmiywy (EMIT)

12:45-13:15 | Mpoohoplopdg Twy amotnoswy Twy KoTaevahwtwy avadopikd pe tr dpeokdTnTE KoL TNV IoeTnTe
Twv Bunpwv

KPITQN MPHIOPAKHE, Epeuvntic A°, EAAnvikd Kévtpo Gadaosiwy Epsuviev [EA.KE.O.E.)

EYAITEAIA NANQY, Epsuwitoux, EAAnvind Kévipo Oadaosiwy Epeuviov (EAKEQ.E)

13:15-13:45 | H yyBuokardEpyea otnv EAMGSa — MNpokAnoewg ko SuvardTnTes yue To mopov Ko To pedhov

NIKONADZ AYMINEPHE, Aigudivwy Zuudoviog PHILOSOFISH ALE.
KOQONITANTINOE TZOKAZ, Acvfuvtic Epeuvag & Avamtuéng AVRAMAR AE.

13:45-14:15 IYZHTHIH & IYMMEPAIMATA — EAADPY TEYMA




MAPArQrH TziNOYPA: & AABPAKIOY

86%

INCREASE IN GLOBAL
PRODUCTION OF FARMED
EUROPEAN SEA BASS AND

FISH FORWARD PROJECT

SEA BASS AND SEA BREAM
0 SUPPLY CHAIN STUDY:

6 8 /ﬂ FROM TURKEY TO EUROPE

INCREASE OF FARMED

The EU imports SBSB to meet consumer demand. Key consuming

countries include Spain, Portugal, Greece, Italy and the UK, and GII'THEAD SEA BREAM RESPONSIBLE SEAFODD o A
the world-leading producer and non-EU exporting country is { was BETWEEN 2008 ([]2':JSE%WE,ISE‘ETNRSTNEDB[ES%E’“"/ P .
Turkey. According to the Turkish Statistical Institute (Turkstat), AND 2017 mAv2021 © ﬂ - *} :
Turkish production in 2018 reached 116,915 tonnes for sea bass \’-i,- : {;
and 76,680 tonnes for sea bream. The UK, and to a lesser extent T ‘ " ’ -

Austria, are leading European export markets for Turkish SBSB.*
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NMAPATONTEZ NOY KAGOPIZOYN THN lMNMOIOTHTA THZ 2APKAZ TQON EKTPEQOOMENQN IXOYQN

2 UVONKeG EKTPOPrG (oUoTaON OITNPETiou, ouxvoeTNTA)

MepiBaAAovTikéC ouvOnikeg (TToidTnTa UBATOG,
Beppokpaaia, pwc, oEuyovo, TTaboyoévol, TTapdoiTa)

AAiguon
Emedepyaoia
Aiakivnon
Zuvtipnon
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BLUE ECONOMY PILARS

Table 2.3 The Established Blue Economy sectors
and their subsectors

Sector Sub-sector
Primary production
Marine living resources Processing of fish products
Distribution of fish products »
Marine non-living resources Oil and gas
Other minerals
Marine renewable energy Offshore wind energy

Cargo and warehousing
Port and water projects
Shipbuilding
Equipment and machinery
Passenger transport
Maritime transport Freight transport
Services for transport
Accommaodation
Coastal tourism Transport
Other expenditure

Port activities

Shipbuilding and repair
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EPEYNHTIKA EPra EMAAG

H dopn tou EMAAG 2014-2020 avanpooappoédetal yUpw ané tis €§L Baoikés npotepaidtntes tns Evwons
yta tnv avantuén tns afieias, évavul twv névie a§ovwy ths napoloas NPoypappatikns neplédou, yeyovos
nou cuvendyetal al§non tns CUYKEVIPWONS TwV €BVIKWY KAl KOLVOTIKWY NopwV yupw and npotepaldtntes
Mou avtanokpivovtal o€ cUYKeEKpLPEVES npokAnoels Kal npopAnpata. Ot €§L evwolakés npotepatdtntes yla
tnv avdntuén tns adieias ival ot akéAouBes:

MpowBnon nepiBanovrikd
Bivatpns, anobotikns ws npos

TOUS NOPOUS, KALVOTOHOU,

MpowBnaon nepiBadoviikd
Blwatpns, anodotikns ws
MNpos Tous népous,
KaLVOTOHOU, avIaywVLOTIKNAS
Kat Baai{épevns

otn yvwon afleias.

Kat
Baoi6pevns

0Tn yVwon ubatokad-
Aiépyelas.

Evioxuon
NS EQApHOYNns
s OAokAnpwpévns

AUEnon
Evioxuon tns epnopias s anaoxdéinons
Kat getanoinans. Kal Tns e6apIkns
ouvoXxns.

Baddooias
MoAttkns.
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EPEYNHTIKA EPra EMAAG

NMPOzKAHzH

[NMA THN YITOBOAH TMPOTAZEQN
2TO EMIXEIPHZIAKO MPOTPAMMA AAIEIAZ KAl OANAZZAZ
ENQ2IAKH MPOTEPAIOTHTA 2

H OMNOIA 2YTXPHMATOAOTEITAI ATO TO ETOA
ME TITAO « KAINOTOMIA ZTHN YAATOKAAAIEPTEIA»

ABAva A.M.:

10/08 /2017 1214

Kwdikoc MpookAnong: Ap. 47.01
‘Exboon: 1/0

A/A ONZ: 2302
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MNpoypapua SlurryFish pe tn ouyyxpnuatodotnon tng EANadac kat tng
EupwTaikng ‘Eveong
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EOvikO MeToopBio MoAutexveio

Epyaotriplo Xnueiag kat Texvoloyiag Tpodipwy
ZxoAA XnuKwv Mnxovikwy

Ap. Taoukng Métpog
Kabnyntrgc EMM (ZuvtovioTAg)
Ap. Agppecovioloylou Eudnpia
XNUoe Mnyavikog, PhD, E.ALTN.
Ap. ©godavia Tolpwvn
XNUIKOg Mnxavikog, MPH, PhD, Emt. KaBnyntpla MA
Ap. ABnvda NTQpavn
Xnuikog MSc, PhD
Natahia ZtavponolAiou
Y. AlSakTwp
|.ZgpévoyAou
Y. Albaktwp

NavemoTipio OcoooAiog

Epyaotriplo MeveTikng, ZUYKPLTIKAG Kal EEEALKTIKNAG

BloAoyiag

Tunua Bioxnuetog & Blotexvoloyiag

Ap. Akatepivn Moutou

Avarminpwtpla Kabnyntpta MO (Emotnp. YrevBbuvn)

Ap. Zong Mapoupng
KaBnyntng Ne

Ap. Kwvotavtivog Ztapudtng
Mtuxouxog QutiknG & ZwikAg Mapaywyng, PhD, E.ALT.

PaganA Ayyehakdmoudog
Y. Aldaktwp

Huepopnvia evapénc

HuepounviaAnéng

MPOYTOAQI>MOX €524.359,05

13.06.2018

31.05.2022

goosors>

Philosofish AE

Nikog Auprépng

BloAoyoc, MSc, AleuBuvwy 2UuBouAog

ZubLa Afuntpa

Enomtng Anpoaoiag Yyeioc/ Yytewvoloyog, YrievBuvn Alaohaiiong

MotdtnTog Kat Molotikol eAéyxou
Mapkog KoAuvydg
IxBuoAoyoc, MSc, PhD
M. Mrmtodkog
A. Maolahag
E. Auyouotatog
X. Towapoylou
l. Zapakuwtng
I. NMotaptag
A. Aebehoudng

M. MapoUAng
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ANTIKEIMENO TOY EPTOY- MPOKAHZEIZ

1. AnoteAeopatikotepn Oaxelplon tng Oepuokpaciag kata tnv aAievon, Tn MeTadopd Kol TNV
anoBnkevon Twv ydunpwv

2. EAdTTwon tou apxkoU JkpoBLakou ¢poptiou Twy LyBunpwy Kal Twy TPoiovVIwY ToUG
3. Tevetkn emhoyn yla pelwon Twv evOoyevwY mapayovtwy umoBaduonc tng dpeokadag

EruBpdaduvon twv Bloxnukwy Kat pkpoBLoAoylkwv SpAcewy o KLvNTOTOLOUVTAL LE TNV aAleuon Kat

guBuvovtal yLa tn otadlakn urtoBABuLoN TNG TOLOTNTACG TOU MPOIOVTOG

@ ' = EINA
EAAHNIKH AHMOKPATIA -
Ynoupysgio AypoTtikiig Avantuéng  E.M. AAIEIAZ KAl OAAATTAT =E 2014—2020
Kai Tpo@ipwyv 2014 - 2020 =
avantugn - gia - un

vaTugn - cpyasia - akAmAeYY
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ANTIKEIMENO TOY EPTOY

AVTIKE{LEVO TOU TIPOTELVOUEVOU €PYOU Elval N avamtuén Kal epappoyn VEWY, BEATIWUEVWY TIAPEUBATCEWY O0TO OTALLO
NG aAlevong katl enmeepyaciag yBunpwy, HLE AMWTEPO OTOXO TN BeATiwon NS moloTNTAC TOU TEALKOU TIPOLOVTOC Kal
TNV EMEKTAON TNC SLATNPNOLUOTNTAC TOU.

Emiuepouc otoxoL Tou €pyou elva:

1. n avamtuén kot epappoyr) EVOAAKTIKWY TIPWTOKOAMWY KaTd tnv aAlevon kot n HeAETN TG emidpaocnc Toug otnv
ToLOTNTA KAl TN SlatnenoLoTnTa Twy L BU WV, Kot

2. n HeA€Tn kal epappoyn evog otadiov e§uyiavong tou vepou mou XpnNOLUOTIOLE(TAL YLt TO TIAUGLUO TwV LBU WV yLa Tt
BeAtlwon tng mMoLoTNTAG KAl TNV EMEKTACN TNG OLATNENOLUOTNTACS TOUG

3. N MEAETN TNG eTidpaong OAWV TWV TAPATIAVW TIAPEUBACEWY 0TOUC BLOXNILKOUC pnYaviopoUc mou kaBopilouv tnv
ToLOTNTA ToU GPECKOU TPOLOVTOC UETA TNV aAlevon

4. 0 mpoobLOPLOPOC TNG YEVETIKAG BAoNG TNG ppeakOTNTAS KAl TNG AAANAETOPAONAG TNG UE TIG peBodoug e€ahicuong

MeTartroinon

EAAHNIK@MOKPAT\A @a g EZ"A

Yroupyeio AypoTikrig Avantuing  E.M. AAIEIAZ KAl OAAATTAT =E 2014-2020
Kai Tpo@ipwyv 2014 - 2020 =
avantugn - epyacia - aAAnAeyyin
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KAINOTOMIA TOY EPTOY KAI 2YNAEZH ME TO MEPIEXOMENO TH2 MNMPO2ZKAHZH2

Edappoopévn xprion tng yvwong ME OKOMO TNV oavamtuén kot PeAtiwon eVOANAKTIKWY XEPLOUWV Kol
TMPWTOKOAAWV KaTtd TNV aAleuon twv LxBUWV yla TNV mapaywyn mPolovIiwv HE BEATIWHEVN TTOLOTNTO KO

Sdtatnpnowpotnta (MEL).

Aflomoinon véag Kal UPLOTALEVNC YVWONG arto TOUG TOUELS TNG TEXVOAoyiag Kol emeEepyaoiog tpodipwy ya tn
Hetatpornn tng LO€ag o mpoiovta vdatokalAtépyetag (ME2).

Ma nmpwtn dopd emixelpeital pLa cuvOUAOTLKN TIPOCEYYLoN Ttou AapBavel umoPn t0co TeEXVOAOYLKEC AUOELG
000 KoL Ta oTolxeia TNG Blodoyiag Twv PopLwv mou EXOUV YVWOTA KAl onUAvTLKh enidpacn otn molotnTa Tou

dpéokou mpoiovtocg (ME3 kat ME4).

OL oTOXOL KOL T OMOTEAECHATA TOU £pyou avadEpovTal o€ BLWOLUEC KALVOTOUEG pEBOSoUC mapaywyng Ko
neplopilouv TNV enintwon oto nepBAaAAov (emEKTOON SLATNPNOLUOTNTAC = EAATTWON ATIWAELWV).

To ATOTEAECUATO TOU £PYOU UTIOKELVTOL O€ KATAAANAN Snpooiotnta (MES).

<& = EZMNA , ST
< r-”“';ﬁi‘f% =mm 2014-2020 ;‘JJLJ_F_F/ Eg fji.l[;:‘
avimutn - spyasa - aUmkeyyon Onz 5010939




MEG@OAOAQTIA YAOMNOIHZHZ TOY EPIOY

Avamtuén kot epapuoyn evarlaktikwy peBodwv Yuéng twy BV WV kata tnv aiieuon

Yypdc mayoc (slurry ice) = pelypa vepou-
TMAYOU TIOU ETUTPEMEL TN Oepuokpacia va
dtatnpeital oe BOepuokpaociec yapnAOTEPEC
Twv 0°C.

Apaoikd oclotnua: amoteAeltal amod PKpa

odalplkd kKoppatia mayou (Stapetpou 0.1-1
mm) ta omnola meptPaAlovtal and Balacowo
VEPO o€ Beppokpaoieg < 0°C.

- — -
: B EAAHNIK@MOKPATIA \@E 5 EznA R = I'"‘.' I
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MEGOAOAOTIIA YAOMNOIHZHZ TOY EPIOY

Eykataotaon e€omAlopou mapaywyrnc vypou nayou otnyv etatpia Philosofish (Adpupva)

Yroupyeio AypoTikrig Avantuing  E.M. AAIEIAZ KAl OAAATTAT =E 2014-202
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MEGOAOAOTIIA YAOMNOIHZHZ TOY EPIOY

Avarmnrtuén kal epappoyr vewyv ueBodwy yla Tnv €uyiavon Tou vepou yLa xprion Katd tnv enetepyaocia Twv
YBL WV

Ta opyavikd of€a TaL omola xpnoLpomoonkay ftav:

0 O OHO Erudavelokn e€uylavon = EAattwon
e Kitpko ofu , , ,
apxLKoU HLKpoBLakol popTiou
HO OH

OH
O
*  [aAaKTKO ofU |
OH
OH

e o O

*  Ynepoflko o0&l (PAA, Peracetic acid) )_]\ OH
H,C o)
@ <o) = EIMA -.
EAAHNIKH AHMOKPATIA - o T
M“Q = 2014-202 Q)JE.JI ry Eg F 1ST)
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MEG@OAOAOQOTIA YAOINOIHZHZ TOY EPTOY

e ) e
ME1: Avartuén kal epappoyn

evaAAakTIKwV HeBOdwv PUENG Twv LBLWV
Katd tnv alievon

- /

ME3: MeA€tn TNG moLOTNTOG KAL TNG
Slatnpnodtntag twy LU WV KaL Twv
T(POIOVTWY TOUG

- )

!

4 )

ME 4: H yevetikn Baon tng ppeokotnTag —
aMNAenidpaon e TIG TEXVIKEC alievong

I

4 )

ME2: Avamntuén kot epapuoyn VEwv
HeBOdwWV yLa TNV e€uylavon Tou vepoU yLa
XPron Katd tnVv enetepyacio Twv BV wv

- /

I

o T N M S R S

R S RN NN RN SN RN RN SN NN N SN SN RN S S N

ME5: Alaxeipion épyou kai Siaxvon
ATTOTEAECUATWV
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AMNOTEAEZMATA — AMOIBAIA ODEAH

H edappoyr tTwv VEWV Kal BeATIOTOTONUEVWY HEBOSWYV emeTpeeE:
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Modeling the effect of surface washing treatment
on inactivation of spoilage bacteria and ‘.'-Q’ ICEF13
shelf life extension of fresh fish

Theofania Tsironi, loanna Semenoglou, Athina Ntzimani, Efimia Dermesonlouoglou, Petros Taoukis

School of G ical Engi ing, Natianal Technical Lni

Introduction

The short shelf life and perishability of fish products is a commercial drawback
and methods of extension are being investigated. Mew minimal and nonthermal
food processing methods are sought by the industry in the pursuit of producing
better quality fish products with extended shelf life with retention of nutritional and
sensory properties (Tsironi et al, 2014 and 2019; Teironi and Taoukis, 2019).
Several studies have been conducted recently on the efficacy of washing and
sanitizing treatments in reducing microbial populations on food products. Limited
work on the effect on fish has been published and no industrial scaling-up has
been reported (Thi et al., 2015).

The objective of the study was to investigate and mathematically model the effect
of suface decontamination of fresh fish using alemative organic acids on the
quality and shelf life during refrigeratad storage.

Materials & Methods

Marine cultured gilthead seabream (Sparus surafs) were stored isothermally at
O°C for & days after harvesting. Fish was gutted manually and immersed in water
for 0-10 min. The incorporation of natural organic acids (lactic acid, citric acid) at
different concentrations (0-200 ppm) for times 0-10 min during gutting was tested
for its efficacy to reduce initial microbial load and prolong shelf kife.

Contred (trested with water) and organic acid treated samples were afterwards
atored under controlled isothermal conditions (0-10°C) for shelf life testing. Quality
assessment was based on  microbiclogical analysis (total wviable cownt,
P spp.. Er spp., lactic acid bacteria, H,5-producing
bacteria, etc), pH, colour, texture measurement and sensory scoring. A sensony
scors of 5 was taken as the average scors for minimum acceptability.

Results

Inmal surface decontamination (up to 2 logofu'g for fotal viable couwnt,
Ofn&s Bpp.. Emfer spp. and H,S-producing bacteria,

depending on species and processing conditions) by the addition of organic acids

im the washing water was observed (Figuras 1 a-c).
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Figure 1. Results after washing with lactic acid or citric acid at concentrations 0-
200 ppm for 0-10 min on (a) Total viable count, (b) Psevdomonas spp. and (c)
Enterobactensceas, in whole gilthead seabream.
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Microbial load reduction was increased for higher washing solution concantrations
and longer treatment. Higher reduction of the initial microbial load was cbserved
after treatment with cifric acid for TVC, Pseudomonas spp. and H:S-producing
bacteria and with lactic acid solution for Enterobactenaceas spp.

Mathematical models were developed for the inactivation of spoilage bacteria as a
function of treatment conditions and the concentration of acid in the washing
water. The experimental data were adequately described by Equation (1):

log(ﬂ%}:n- T—Beait (1)

where M. and N are the initial and final (after treatment) microbial load, © is %
(wiv) washing soluion concentration, t is treatment {min) and o b, o are
constants.

Microbial growth during subsequent refrigerated storage of untreated (Control)
and freated fish was modeled using the Baranyi Growth Model. Limit of sensory
shelf ife of gutted fish (score 5 by the sensory panel for overall impression)
coincided with a Pseudomonss spp. level of 107 cfuly at all tested storage
temperatures. (0-10°C). Based on the values at the end of the shelf life of the
studied indices and the temperature dependence of their rate constants expressed
by the Amhenius kinetics, simple equations for shelf life calculation can be used

{Equation 2).
(-] @

where tg is the shelf life (d) of gilthead seabream, kogh, is the limit Pseudomonas
spg. load {7 log cfwg), loghio is the initial Pssudomonas spp. load, K.y Is the rate
constant of Pseudomansas spp. growth at a reference temperature T, (4°C), E, is
the activation energy of Pseudomonas spp. growth, R is the universal gas
constant.

Based on these calculations, the shelf life of gutted gilthead seabream for differant
treatment conditions is presented in Table 1.

Table 1. Shelf life (days) of gutted gllthead b for different p I
and storage conditions.

Processing ! storage Contred Citric acid Citric acid
conditions {100ppmi'S min) (200 pprm/10 minj
o°c 12 13 16
5C [ 7 a
10°C 4 5 -3

Conclusions

The results of the study indicated that the application of washing treatment led to
improved guality stability during subsequent refrigerated storage and shelf life
extension. Initial surface decontamination up to 2.0 logefulp by the addition of
organic acids in the washing water may result in 2-4 days shelf life extension of
gutted figh at 0°C storage. Shelf life extension of fish could open new distant
markets currently inaccessible to fresh fish products and allow the use of higher
temperatures (g.9. 5°C) in the cold chain of seafood which would significantly
reduce energy and food waste.
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Quality enhancement and shelf life extension of
fresh Mediterranean fish by nonthermal and minimal processing

GROWING
WATER

Tsironi T.*, Semenoglou I, Machairas D., Ntzimani A., Dimopoulos G., Dermesonlouoglou E., Taoukis P.
School of Chemical Enginearing, Mational Technical Univarsity of Athens, Greece (lacukis@chemeang.ntua.gr)

Introduction
The short shelf life and penshablllry of ﬁsh products s & commercial drawback and
methods of are being d. MNew minimal and nonthermal food

processing methods are sought hy the industry in the pursuit of producing better guality
fish products with extended shelf life with retantion of nutritional and sensory properties
(Tsironi et al., 2014 and 20189; Teironi and Tzoukis, 2019). Several studies have been
conducted recently on the efficacy of washing and sanitizing treatmaents in reducing
microbial populations on food products. Limitad work on fish has been published and no
industrial scaling-up has been reported (Thi et al., 2015).

The ohjective of the study was to investigate the effect of monthermal, ie. osmotic
dehydration {OD), pulsed electric fiskds (PEF) and minimal processing (ie. surface
decontamination) on the quality and shelf life of farmed gilthead seabream and
European sea bass during refrigerated storage.

Materials & Methods

Gilthead seabream (Sparus surats) and Europ =88 bass (DN labrax)
fllets wera treated using, OD tglyeemh'NaCl suluuuns] md PEF {250-1000 pulses ,

ps, 20 Hz. 1.7 KVicm- Elcrack-SkWw, B8

approaches to the conventional puat harvasl fish ptonaaalng methods. The
incorporation of natural organic acids (0-200 ppm, 0-10 min-lactic acid or ciric acid, 0-
150 ppm, 04 min-peracetic acid) at different concentrations in the washing water during
gutting was also tested for its efficacy to reduce initial microbial load and prolong shelf
life. Samples were stored wunder controlled isothermal conditions (0-10°C). Cuuality
assessment was based on microbiclogical analysis (totsl viable count, Peeudomonas
&pp., Emferobacienacese spp.), pH, colour , texture measurement and sensory scoring.
A sensory score of 5§ was taken as the average score for minimum scoepbablllty
Temperature in the incubators d with i

miniature date-loggers (COX TRACER &, Balmont, NC).

Results

Effect of washing with organic acids on fish

Initial surface decontamination {up to 2 logefu'g for total viable count, Pzsudomonas
spp. and Enterobactsriaceas spp.) by the addition of organic acids in the washing watar
was observed (Figure 1). Microbial load reduction was increased for higher
washing solution concentrations and longer treatment. Higher raduction of the
initial microbial load was observed after treatment with citric acid for TVC,
Pseudomanas spp. and HS-producing bactera and with lactic acid solution for
Enferobacteriaceas spp.

Lactic ackd o Citrc ackd
[ — . r— .
i ile
b . }. L]
' : B H s . v
“
_— . w0 o : T '
Permcetic acid
" . . Figure 1. Total viable count {logcfug)
£ a* - in whole gilthead seabream {Sparus
aurats) after surface washing with
. lactic acid, citric acid or peracetic
acid.
eadanat N

Mathematical models were developad for the inactivation of spoilage bacteria as
a function of treatment conditions and the concentration of acid in the washing
waler. The experimental data were adequaltely described by Equation (1)

ng(N)_rx- C—bee"

whaere N, and N ara the initial and final (after treatment) microbial load, C is %
(wifv) ing solution o fration, | is (min) and a, b, d are
constants. Limit of sensory sheff life of gutted fish (score 5 by the sensory panal for
owerall impression) coincided with a Pssudomonaz spp. level of 107 cfufy at all tested
storage temperatures (0-10°C). The shelf life of gutted gilthead seabream for diffarent
treabmeant conditions is presented in Table 1.
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Table 1. Shelf life (days) of gutted gilthead seabream for different processing and
storage conditions

Processing [ storage Control Citric acid Citric acid
conditions {100ppmi5 min) (200 ppm/M0 min)
o°c 12 13 16
5°C B T 8
10°C 4 5 6

Effact of OD traatment on fish
Cemotic  dahydration caused substantial 8, decremse with higher solution

concentrations showing the strongest effect. A, was mitially 0.99 and reached final
values between .87, 0.83 and 0.82 after 240 min of osmotic treatment at 40, 50 and
60% glycearol, respectively. The effective diffusion coefficients of water (Dy.) and solids
(Dras) were calculated by applying Fick's law on the expenimental data (Table 1),

Table 1. Effective diffusion coeflicients of water (D} and solids (D) during osmotic
dehydation of sea bass fillsts

Treatment D, (m*s) D,, (m*s")

40% glycerol 1,90 £ 0,15) 10 1,82 (£ 0,12} 10%
50% glycerol 2,77 (£ 0,15) 109 2,50 (£ 0.21) 10¢
60% glyceral 3,62 (£ 0,27) 10 4,12 (£ 0,585) 10%
PEFI50% glycerol 4,03 £ 0,32) 109 4,14 (£ 0,38) 10°

0D resulted in significant shelf life extension of fish fillets (6 days and up to 10 days for
untreated and osmo-treated samples at 5°C, respactively).

- Figure 2. Microbial growth

5 . rates in OD treated sea bass

- " fillzte during isothermal storage
H l l . at 0-10°C.

Praviacrones ups. Exterabaciuriacess sps.

Combined effect of 00 and PEF on fish

PEF enhanced the mass transfer phenomana during osmotic freatment but did not
affect significantly the guality and shelf ke of fish filsts. PEF pretreatment further
increased Dy, and D, values up to 50% and 66% respectively (for 1500 putses) and
the number of pulses correlated with the cakoulated Dy, and D, values, following a
logistic mathematical model (Tabde 1).

Conclusions

The results of the study indicated that the appication of nonthermal and minimal
processing led to improved quakity stability during subsequent refrigerated storage and
significant shelf life edension, in terms of microbial growth, physicochemical and
organcleptic degradation of the fillets. Minimal processing of fish could open new distant
markets cumantly inaccessible to fresh fish products and allow the use of higher
temperatures (5°C) in the cold chain of seafood which would significantly reduce enargy
and food waste. The application of surface sanitization by washing with organic acids
proved comparatively effective to the alternative minimal and nonthermal processes
studied.
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Mathematical modelling of the fish surface microbial
inactivation by alternative washing media EFFoST

Semenoglou I, Ntzimani A., Machairas D., Tsironi T., Taoukis P. W st

School of Chemical Engineering, National Technical University of Athens, Greece (tacukis@chemeng.niua.gr)

Introduction

The short shelf life and perishability of fish p is a ial
drawback and methods of extension are being investigated. Mew minimal
and nonthermal food processing methods are sought by the industry in the
pursuit of producing better quality fish products with extended shelf life with
retention of nutritional and sensory properties (Tsironi et al., 2015 and 2019;
Tsironi and Taoukis, 2019). Several studies have been conducted recently on
the efficacy of washing and sanitizing treatments in reducing microbial
populations on food products. Limited work on the effect on fish has been
published and no industrial scaling-up has been reported (Thi st al., 2015).
The objective of the study was to investigate and mathematically modsl the
effect of surface decontamination of fresh fish using altemative organic acids
omn tha quality and shelf life during refrigerated storage.

Materials & Methods

Marine cultured gilthead seabream (Sparus aurats) wera stored isothermally
8t 0°C for 6 days after harvesting. Fish was gutted manually and immersed in
water for 0-10 min. The incorporation of natural organic acids (lactic acid,
citric acid, peracetic acid) at differant concentrations {0-200 ppm}) for times O-
10 min during gutting was tested for its efficacy to reduce initial microbial load
and prolong shelf life.

Control (treated with water) and organic acid treated samples were
afterwards stored under controlled isothermal conditions (0-10°C) for shelf
life testing. Quality assessment was based on microbiological analysis (total
viable count, Pssc spp., E i spp., lactic acid
bacteria, H,;S-producing bacteria, etc), pH, colour, texture measurement and
sensory scoring (1-9 scale). A sensory score of 5 was taken as the average
score for minimum acceptability.

Results
Iniial surface decontamination {up to 2 logcfu'g for total viable count,
Pzsudomonas spp. and Enferobactenacsas spp.) by the addition of organic
acids in the washing water was obsarved (Figure 1). Increased microbial load
reduction was achieved for higher washing solution concentrations and
longer treatment. Higher reduction of the initial microbial load wes observed
after treatment with citric acid for TVC, Pseudomonas spp. and H.S-
producing bacteria and with lactic acid solution for Enterobacteriaceas spp.

! Lactic acid | Citric ackd

el - v i o .

Paracetic acid

Figure 1. Total viable count
N i (logcfug) in whele gilthead
. seabream (Sparus awata)
after surface washing with
lactic  acid, citic acid or
peracetic acid

iess i)
Mathematical models were developed for the inactivation of spoilage bacteria
as a function of treatment conditions and the concentration of acid in the
washing water. The experimental data were adequately described by

Equation (1) N )
Ing(T:] =a-vC+b-e= (1)

where N, and N are the initial and final (after treatment) microbial load, C is
%% (wiv) washing solution concentration, f is treatment (min) and a, b, o are
constants.

Laciic acid Citric acid Table 1. Constants of Eq.1
for the inactivation of
-0.015 -0.022
2 Pzsudomonas spp. as a
b 2.574 2.151 function of washing
d -0.137 -0.096 parameters.
Acknowledgment

growth during subsequent refrigerated storage of untreated
(Control) and treated fish was modeled using the Baranyi Growth Model
(Figure 2). Limit of sensory shelf life of gutted fish (score § by the sensory
panel for overall imp ion) coincided with a Psewdomonas spp. level of 107
cfulg at all tested storage temperaturas (0-10°C). Based on the values at the
and of the shelf life of the studied indices and the temperature depandance of
their rate constants expressed by the Arrhenius kinetics, simple equations for
shelf life calculation can be used (Equation 2).

Logh, — logh,
= 1y (@)
fera 'e«l?[ R Lt

where f is the shelf life (d) of gilthead seabream, Jogh, is the limit
Pseudomonas spp. load (7 log cfufg). fogh, is the initial Pzeudomonas spp.
load, Ky is the rate constant of Pseudomonas spp. growth at a reference
temperature Ty (4°C), E, is the activation energy of Pssudomonas spp.
growth (B0-70 kM'maol for the different s), R s the uni I gas
constant.

Based on these calculations, the shelf life of gutted gilthead seabream for
differant treatment conditions is presented in Table 2.

Total isble e 0 Tkl vasbie commt 5°C

- —t

Botal viable count 10°C
Figure 2. Total viable count

. = (logcfug) in whole  gilthead
seabream (Sparus  aursta)
after surface washing with
citric acid (200ppm for 10min}
or water (Control) during
isothermal storage at 5°C

Table 2. Shelf life (days) of guttad gilthead b for diffarant p
and storage conditions

Processing / storage Control Citric acid Citric acid
conditions {100ppmyS min) {200 ppm/10 min)
o'c 12 13 16
5'C & T 8
10°C 4 5 L]

Conclusions

The resuits of the study indicated that the application of washing treatment led
to improved quality stability during subsequent refrigerated storage and shelf life
extansion. Initial surface decontamination up to 2.0 logefuly by the addition of
organic acids in the washing water may result in 2-4 days shelf life extension of
gutted fish at 0°C storage. Shelf life extension of fish could open new distant
markets currently inaccessible to fresh fish products and allow the use of higher
temperatures {e.g. 5°C) in the cold chain of seafood which would significantly
reduce energy and food waste.
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SEASONAL PATTERN OF FLESH QUALITY
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) EXTENSION OF EUROPEAN SEA BASS BY SLURRY ICE COOLING DURING FISH europ
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Introduction

EFFECT OF SLURRY ICE COOLING DURING

HARVESTING AND TRANSPORTATION OF EUROPEAN

SEA BASS ON FLESH MICROBIAL QUALITY ———
4-::100)‘320

lou I , Tsironi Theofania=3, Taoukis Petros?, Moutou Katerina*

J

‘Laborstory of Genatis, Evclutianary sed Cam parative Biclogy, Depattment of Biochersstry seé Bistechaslegy, Unirersity of Thessaly, Larssa, Greece (Mugacady .
.l arm Lx r] r Latoratery of Eood Chemistry and Teshnology, School of Chemical Engineering, National Technical University of Athers, Athens, Greece (ntzenani@chemeng ntva gl
<1) iLatoratory of Food Process Esgimeenng, Department of Food Scierce and Human Nutritien, Agriculteral Univergty of Athens, Athens, Greece (Msironiava gr)

Post-harvest fish deterioration process is accelerated by increased temperatures, physical damage and contamination, Therefore, the key to fish preservation is the immediate
chilling upon catch or harvest to a temperature slightly above the freezing point and g this temp h the cold chain. Slurry ice is a biphasic system
consisting of small spherical ice particles surrounded by seawater at subzero temperature (Cakli et al., 2006). Its reported advantages over traditional fresh-water ice include its
lower temperature, faster chilling due to rapid heat exchange, and lower rate of physical davvge due to its spherical microscopic particles (Kauﬁeld etal, 2010)

of Ei

sea bass (Dic

p

chus

objective Evaluation of the effect of slurry ice use during harvesting and

labrax) on fish flesh and skin microbiome using conventional and novel *omics” analytical tools.

Angelakopoulos R., Ntzimani A., Semenoglou I., Tsironi T., Taoukis
P., Moutou K. “Effect of slurry ice cooling during harvesting and

! HaS.producing bacteria

transportation of European sea bass on flesh microbial quality”
Aquaculture Europe 2020. 12-15 April 2021,

presentation).

Virtual (Poster

& Total Viable Counts * Pseudomonas spp
' ' Ead
— !

° Slaughtered and transported in flake ice H i i
- i '
e Slaughtered in slorry ice and transported in flake ice
¥ 8 it Tl N g

yw TVC, Pseudomonas spp. and HzS produclng bacteria (omts increased during

, storage, whereas h 1a, ds (<2.0 log CFUJg)
and Enrzowaﬁmm@}"mnmd below the detection limit
during the 33-day storage pericd. Initial counts of TVC, Pseudomonas spp. and
H2S-producing bacteria were low and comparable with those reported in the
literature for fresh fish stored aerobically (Tsnrom et al, 2019). Slurry ice
culture-  delayed the growth of both Pseudomorias” Spp. and H2S-producing

Ampl ty and
sequence 168 ANA sequences inte OTUS oTus based approach....... bacteria leading to better control of microbial growth as compared with
Exvact ONA conventional ice.
l Cammeunty corpos tos Whith crpanisms e pratert”
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Microbial community '
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4 days post-harvest
harvest day- transportation methods i
slaughter methods 4 — sc4 z 3

samples.

* On harvest day,
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and

senies

bacter were the o
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The two slaughter metheds shared only
170 of the soo different OTUs detected.
Four days post-harvested OTUs were
reduced at 2g95. Different transportation
methods led to a high microbial
differentiation with only 52 OTUs common
between the three transportation methods

as the d

genus In € and S

genus (65%), as opposed to

Storage in slurry ice
Psyrh/obaaﬂ (39%) following st

E ice as an alummvt slaughtering method for farmed European sea bass
usultnd in a significantly diff ghter and during storage.

* The ison with al slaughter in ice flakes mdlmed that ice flake microbiome

may reflect on the start microbiome of the fish and storage can dictate different trajectories in

microbiome composition.

Cailiot al.
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effect of alternative washing media on surface disinfection of
fish”. IFT annual Meeting 2021. 18-21 July 2021, Vitrual (Poster
presentation).
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of fish

Groace (ntzimanigichameng ntua gr)

Food Improved by Research, Science, & Technology

INTRODUCTION

Several studes hove been conducted recently on the
Wicacy of washing and sanitizng restments i
reducing microbisl populstions on perishable food
groducts. Limiled work on the effect on fish has been
pudlshod and no Induskial scalbgup has ben
soporied (T ot al, 2015)

AIM

The cbjective of the study was to evaluate and

mathematically model the effect of surface

disinfection of fresh fish, using Giffersnt organic

acids ss alternative washing media, on quality

stability In  terms of microblal  growth,
and

and on shelf life extension .

METHOD M

Whok mane culued Eucpesn sea  bass
{Dcatrarchus kabrx) was shudied.
The wcorporation of erganic: acids, ramuy lactic acid,
ctrle acid wed paeacetic ackd (PAA) #l llecent
conceryatons in the washing water (300:5000 ppe,
@apending on Pa tested 5ad) duNng GuIng of tistng for
g timea {0-10 min)
Microbial snumeration before (control samples) and
afler washing included  several spoliage
microorganisme, such a8 loldl viate count (TVE),
Paoudomonas %09., Enterobacisfaceso spp.. Brochomyix
thormosphacta and #,Sprodsang  bacter (mainly
Shewanolls putofackns). Gualty evauaton Incided
wakaton of pH, b and Walure Mmeasuremert acd
sensory pammetars {1-0 scale). A sensery scere of 5 was
faken 35 the Sverage score for mnimum accaplatifty.

RESULTS

# InlWal surface decontaminadion in the range of 1.0-2.0 logelug
by the addition of organk: acids in e washing water, resulted
in 34 days sheff fifz extension of fish stared af 0* C.

# Increased microbial load reduction was achieved for
higher washing solution concentrations and longer
treatment.

» Hgher mduction of the nital micmbia! 0ad was cbsened
after troatment with citric acid for TVC, Pseudamanas spp
end  HSproducing Dbectens, with lsctic scd  for
Enterobacleriacess spp. and with PAA for Pseudomonss spo.
and Entarobacteriacess, comparad to other baciena tested

8 [T

MLkbL

Mamermatical models were developed for the insctivation of spolege
bacteris as & function of tresiment tine and the concentration of acid
in the washing walor The exparimentd date was adoquately
duscabed by Equaton (1)

logN = logN, —a -t- (€ —b) m

wiere Noand N are the inba’ and fina! (sfter tmatmant) microbi) bad, ¢
is washing sollfion concentrabon (ppm), 1 i treatment (8) and a, b are
constants.

Modelling the effect of alternative washing media on surface disinfection

ANTZIMANI', |. SEMENOGLOU®, T TSIRONI*Z, P. TAOUKIS'
! Laboratry of Food Chemisiry and Technakogy, School of Chemical Engineering. National Technical University of Athens,

¢ Food Process Engineering Laboratory, Department of Food Sdence and Human Nutrition.
Agricuttural University of Athens, Greoca (fir

auaor)

CONCLUSIONS

The results of the study indicated that the application

of washing treatment with acids may result in
of spollage

In gutted fish and fillets, Washing of fish using

organlc acids can reduce Initlal microbial load and

signfficantly extend the shelf Iife of gutted fish and

fillets.

Shelf life extension of fish could open new distant

markets currently inaccessible to fresh fish products
and contribute to reduction of food waste.

Microbial growh during subsequent refgerated  slomge of unireated
(Control) &vd trested fish was modeled using e Bararyi Groath Model
(Figure 2, 3). Umil of sensory shelf Me of gutied fish (score S by the

pane!  for owerall impression) concided wth a level of 107 clug of
Pssusomonas spp. for gutod samples and of TVC for filats, respecively,
stored a10° C (Tsirond at al, 2019)
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@ B | O E TREATMENT WITH ORGANIC ACIDS EXTENDS SHELF-LIFE OF @

GUTTED EUROPEAN SEA BASS (Dicentrarchus labrax) ]

Angelakopoulos Rafael’, Ntzimani Athina*, Semenoglou loanna*, Tsironi Theofania*?, Moutou Katerina®, Taoukis Petros*
* Laboratory of Food Chemistry and Technology, School of Chemical Engineering, National Technical University of Athens,
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Introduction

Fresh fish can easily deteriorate after being captured due to the endogenous enzyme T

activity and rapid microbial growth naturally peesent in fish. What is more, changes in Objective.....

composition during fish decay leads to protein degradation and lipid oxidation, as well as What is the effect of acidic decontamination on the

changes in fish odor, flavor, and texture (Campos et al., 2012). Application of organic acids quality and shelf life of farmed European sea bass?
on fish surfaces, mainly through dipping or spraying, is a widely used and well-known
practice due to their antimicrobial properties (Mei et al,, 2019),

= Collagenase

NP —
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L . Calpain
& = i
Days

0,2,3,6,7,10, 12 post-treatment S ™ - - -

Cathepsin L
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Conclusion

+ Application of minimal processing of fish can extend
shelf life and penetrate new distant markets currently
inaccessible to fresh fish products
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Postharvest treatments of marine cultured fish for quality preservation
and shelf life extension

Ntzimani Athina', Semenoglou loanna’, maﬂ‘ Tsironi Theofania'2, Taoukis Petros'

Smoddw&vw Nawrmdu:mwam Gm%ﬂ
2 Lab o Science and Human Nutmion, Mm-styd _,]u;f/L\’ “5}7
Athens, Athens, Greece

Introduction:

The short she¥f life and perishability of fish products is a commercial drawback and methods of extension of the shalf Ife are being investigated.
New minimal and nonthermal food processing methods are sought by the industry in the pursuit of producing better quality fish products with
extended shelf life with retention of nutritional and sensory properties (Tsironi et al., 2019; Tsironi and Taoukis, 2019). Several studies have bean
conducted recently on the efficacy of washing and sanitizing treatments in reducing microblal populations on food products. Limited work on the
effect on fish has been published and no industrial scaling-up has been reported (Thi et al,, 2015),

Objective: Design and application of slurry ice as an alternative cooling medium during harvesting and transportation and &
mild surface disinfection during gutting and filleting of farmed fish.

/Whale Europesn sea bass (Dicenvarcnus isbrmi) wes sisughtered in 1h0) A BB
plant and within 2¢h to the umn:'mam-m 4 "“*l-. gused "“m.c':: o

cencentrations (0, 50 or 100%) of sy Iee prepared from sea water, in
conventional fak

o ica
M =" | Fou difforent mixtures of siury ice and cosvensonal flake ice were tosted.
- coded a5 C: sheghtered and transported in 100% flake ice. 8C: shhaghtered

fife evalation. Quaity evalualion was
(ol
in 100% shurry ice and transported in 100% flake o, 850: slaughtered and thermosphacta, H:S producing bactera,
tnsspoted in S0% slury ie50% fske e, 8100: sisughtered and »
| transported in 100% shurry ice. mrmumhhwuﬁm)mm(-h) spp.), coour, texture, Spid axidation and
‘was 1:1 and the femperature of the slurry ice was -3,2°C. sensory evaluation. .
mmamdmmmmmmm —
¢Mms(o-mm \
.. N =
MI:
growth during storage of (Control) and treated fish was modeled using the Baranyi Growth Model (Figures 1, 2,

3). Limit of sensory shalf life of gutted fish (score 5 by the sensory panel for overall impression) coincided with a level of 10° cfu/g of Pseudomonas spp. for
lwhole and gutted samples and of 107 cfulg of TVC for fillets stored at 0" C (Tsironi et al., 2019).

of the

at

-
//:,(‘ i %‘/‘ TVC, and HaS- bactena counts increased
l, H ﬁ = during storage, nhoman
(<2.0 log CFU/g) and Enterobacteriaceae (<1.0 og CFU/g) remained
- - - below the detection limit during the 33-day storage period. Intial counts
PLAL I ARh —— of TVC, spp. and H:S. bacteria wera low and
: — - : — comparsble with those reported in the literature for fresh fish stored
? Flgure 1: Growth of (a) 1ol viable iacsbichity {Tmbsit st 2014)
plec i e Rl MBMNMdMWWMM
o~ 3pp. and (c) HiS-producing bacteria producing bacterla leading to better control of microbial growth as
e n whole sea bass during storage at compared with conventional ice.
0%C (& €, A SC, O S50, T $100)

\

Initial surface decontamination (up to 2.0 logcfu/g for total viable

count, F spp. and spp.) by the

addition of organic acids in the washing water was observed

(Figures 2, 3).

Decreased microblal load and growth rates were achleved at higher
solution and longer treatments.

2 7 e Fi 3: TVCs {log cfolg) in fileted Higher reduction of the initial microbial load was observed after

chsg) in guited ses bass sher  3es bess aflor surface washing with treatment with cltric acid for TVC. Pseudomonas spp. and HZS-
surface washing with circ acid  citic add (7500ppm for 10min). producing bacteria az compared to the rest of the microorganiams
(200ppm for 10min or Wator and  Water and Control during storage at tested,

Cantral during starage at 0'C o =

=
0 Reptacement of conventional flake ice with slurry ice resulted in improved quality and microbial R
stability during refrigerated storage, resulting in 2-6 days shelf fife extension of whole sea bass ';n‘:, ﬁ;‘;‘mlm‘: ﬁ‘m
stored a1 0 "C, without affecting the sensory properties of the product, whereas, J Food Microbiclogy, 208, 93-101
O initial surface decontamination up to 2.0 | by the addition of citric acid in the washing | |.Tuioni T., Anjos L., Pinto P.L.S., Dimopouios.
water, resulted in 2-4 days shelf life exten: mmm-mpmmo'c. G, Santos S.. Santa C.. Menadas B., Canario
systematic ovaluation of the offect of and A, Taoukis P.. Power D. (2019). J Food Engi,
quality and shelf life of fish may provide technological solutions for fish handling lonm 262, 83-91.

*Tskoni T.. Taoukis P. (2019). Reference
uality and shelf life of fresh fish and reduce food losses during distribution and storage from = 2 "
i 10 the ¢ et lovel, [Module in Food Science. Elsevier, pp. 1-7.
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