Slurry &3 Fish

Mpoypauua SlurryFish pe Tn ouyxpnuatodotnon Tng EANAdAC Kal TNG
Eupwtaikng ‘Evwong

KQA. OMz/MIS 5010939

‘MeAETn kat epaployn katvoTouwyv UeBodwyv ora orddla Tn¢ alievonc
Kal NG emeEepyaotiac yla tn PEATIWoN TNGC MOIOTNTAC KAl TNC
dlatnpnowuoTntac Twyv ybunpwv”

Ap. Osopavia Toipwvn Ap. AOnva N1Qipavn
Xnuiko¢ Mnyavikoc, MPH, PhD Xnuikoc MSc, PhD
Ermikoupn KaBnyntpia TIA Meradidakropikn epeuvhitoia EMI

— <
EAA&NIK@MOKMHA =/’ EznA .~ . o { ~v |
Ynoupvsnc;oll\l\/Tp:;;;:;Cvanruﬁnc E.M. AN%%)AEJ?AZ[O%SAAZZAZ :) J L.I -r-r ] Liy -r' -I S -rj




Bl

HOEV)

(\hr
.l
“ou 't
N e
vPieoros

"

L

EOVIKO MeTooBio MoAuTtexveio

EpyaoTthpio Xnueioag kai TexvoAoyiag Tpo@ipwv
ZxoAn Xnuikwv Mnxavikwv

Ap. Taoukng MNéTpog
KaBnyntig EMI (ZuvTovioThg)
Ap. AeppecovAouoyAou Eupnuia
Xnuik6g Mnxavikég, PhD, E.ALI.
Ap. Osogpavia Toipwvn
Xnuik6G Mnxavikég, MPH, PhD, Etr. KaBnyntpia IMA
Ap. ABnvad N1Qipdavn
Xnuikég MSc, PhD
NaraAia ZraupotToUuAou
Y. AIBAKTWP
l.ZepévoyAou
Y. AIBAKTWP

* -
: EAAHNIKH AHMOKPATIA

*
*

NavemoTtipio Osooaliog

EpyaoTthpio MeveTIKAG, ZUYKPITIKAG KAl
E&eAikTiKNG BloAoyiag
TuApa Bioxnueiog & BiotexvoAoyiag

Ap. Aikatepivn MoUTou
AvatrAnpwtpia Kabnyntpia NGO (Emotnu. Y1reiBuvn)
Ap. Ziiong MapoUpng
KaBnyntig N
Ap. KwvoTavrivog ZTapdTng

MrTuxiotyog PuTIKAG & Zwikng Mapaywyng, PhD, E.ALM.

Pag@anA AyyeAakoTroulog
Y. AIBAKTWP

= EX[1A

* p Kk Yroupysio AypoTIKAG Avantuéng  E.TM. AAIEIAT KAI ©AAATTAS =E- 2014—2020

kat TPOipwy 2014 - 2020
vpwrTtaikn '‘Evwon
Evpwrtaikd Tapeio
dYAANaococac kat AAleiac

avantu§n - epyacia - alAnAeyyin

MPOYTNOAOI>MO> € 524.359,05

Huepopnvia évapénc 13.06.2018

HuepounviaAnénc 31.05.2022

Philosofish AE

Nikog AupTtrépng
BioAdyog, MSc, Alcubuvwy 2U0upouiog
Zudid AqunTpa
EmotTng Anuéoiag Yyeiag/ YyieivoAdyog, YTreuBuvn
Alao@dhiong MoidtnTag Kai MoloTikou eAéyxou
Mdpkog KoAuydg
IxBuoAdyog, MSc, PhD
M. MmTodkog
A. Maoidhag
E. AuyouoTdrog
X. TowvapéyAou
I. ZapakiwTng
I". NoTtauidg
A. AedeAoldng
M. MapouAng

Slurry (3 Fish



60%

50%

40%

30%

20%

10%

0%

Food waste in the cold chain — Fish & seafood

Food losses - Fish & Seafood

—— e
e e e
]
Europe North  Industrialized Subsahara North Africa, South & Latin
America & Asia Africa West & Southeast America
Oceania Central Asia Asia

52, ®

save - v Food and Agriculture
FO O\[y QVQ Ors_;anizatiqn of the

United Nations

EAAHNIKH AHMOKPATIA EznA
Ymoupyeio AypoTiKAG AVAmTuéng  E.M. AAIEIAS KAI OAAATTATY 1=
Kat Tpoipwy 2014 - 2020 - 2014 2020

O Distribution
@ Processing

@ Post catch

O Fisheries

B Consumption

A 35%

FISH & SEAFOOD

l

S|

FOOD LOSSES

8% of fish caught glol b Lly
thrown back into the

most cases they a

dying o b adly da mag ed.

.In
dd

arry (3 Fis

Y



Mnxaviouoc aAAoiwaoncg Ixeunpwyv

To 1eNIKS TTPOIGV TNG €EAANVIKNAG IXBUOKAAANIEPYEIOG €ival TO QPEOKO WAPI Kal n d1aTAPNOoN ThG PPECKOTNTAG TOU Yid
XPOVIKO d1doTnHMa TTOU SIEUKOAUVEI TIG £EaYWYEG KAl TN METAQOPA TOU €ival pia JEYAAN TTPOKANCN TTOU TTPETTEI va
QVTIMETWTTIOEI N EAANVIKE IXBUOKAAAIEPYEIQ WOTE VA €Ca0@aAioel TN BIWOIUATNTA TNG KAl VA BIEUPUVEI TIG AYOPES TNG.

=  Mikpoiakry aAAoiwaon
= XNUIKEC METAPBOAEC XpéVOQ C(Ur'lg

= YToBd&Buion opyavoAnTITIKwyv
XOPAKTNPIOTIKWV
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[NapdyovTteg TTou KaBopilouv TNV TTOIOTNTA TNS OAPKAS TWV EKTREPOUEVWY IXOUWV

Fish characteristics
Species and stock (genetic selection)
Life cycle stage, sex and maturity
Health status (diseases and parasites)

Days old
I 2 3 4 5 6 7 8 9210 0 1213141516

Feeds and feeding
Feed composition (e.g. % fat, pigments) )
Feed contaminants (e.g. aflatoxins, dioxins)

Feed amount and feeding frequency

S 774l

Culture environment

Harvesting, processing,

Pollutants and contaminants (‘off-flavours’ and taints) t sl _
Temperature, salinity and light conditions PO S 0 ‘}f‘l /ﬂﬂﬂﬂﬂﬂﬂﬂﬂ///’/

Water quality (e.g. oxygen, metabolic wastes)
Disease agents and parasites

Source: www.fao.org

Jobling M. (2010) Fish Culture: Achievements and
Challenges. In: Finfish aquaculture diversification.
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" Efsa k& Welfare of farmed fish:
European Food Safety Authority EFSA Journal 2012:10(1):2513 Common pl‘aCticeS during

transport and at slaughter

SCIENTIFIC OPINION

Final Report
Guidance on Risk Assessment for Animal Welfare'

EFSA Panel on Animal Health and Welfare (AHAW)>?

European Food Safety Authority (EFSA). Parma. Italy
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Emidpaan Tng Bepuokpaaciag auvtpnans ato Xpovo wNg Twy 1XBuwv

30 -
20
S 10
o
S 04
— 20 - 3 Y1répwuén (super-chilling)
.-k £-10
Q ~
—
et
©
.& Time
10 -
0 3 T T T T T 1
-3 0 3 6 9 12 15

Temperature (°C)

Aquaculture and Rsheries 2 (2017) 39-47

Contents lists available at ScienceDirect

Aquaculture and Fisheries

journal homepage: www.keaipublishing.com/en/journals/
aquaculture-and-fisheries/

Original research article

Effect of storage temperature and osmotic pre-treatment with
EZ"A alternative solutes on the shelf-life of gilthead seabream (Sparus

£ aurata) fillets
@@ = 2014-2020

oo E. EIAS KAl OAAASIAS e — - Theofania N. Tsironi’, Petros S. Taoukis

Eupwriaixé Kowwvixd Tapeio 2014 - 2020 National Technical University of Athens, School of Chemical Engineering Laboratory of Food Chemistry and Technology. Greece
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ANTIKEIMENO TQY EPIOY- NPOKAHZEIZ

1. AmroteAeopaTIKOTEPN dlaXEipIon TNG BepuOKpaTiag KAta TNV aAieuarn, TN HETAQOPA Kal TNV
aT1ToBrKeuon Twv IXOunpwv

2. EAATTWON TOU apXIKOU MIKPORIOKOU POoPTioU TwV 1XBunpwv Kal TwV TTPOIOVTWY TOUG

3. TeveTIKA €MIAOYN VIO MEIWON TWV EVOOYEVWYV TTAPAYOVTWY UTTORAOMIONS TNG PpPETKADAC

EmiBpdduvon Twy BIOXNHUIKWY Kal HIKPOBIOAOYIKWY HNXAVICHWY TTOU KIVNTOTTOIOUVTAI

ME TNV aAiguon Kal EuBUvovTal yia T oTadIoK UTTORAOMICH TOU TTPOIOVTOG.

= EZTIA ey B30 Bl
S = Slarry (3] Fish




ANTIKEIMENO TQY EPI'QY

AVTIKEIMEVO TOU TTPOTEIVOUEVOU £PYOU Eival N AVATITUEN Kal EQAPPOY VEWV, BEATIWUEVWY TTAPENBACEWY OTO
OTAdIO TNG AAIEUONC KAl ETTECEPYATIAC IXOUNPWY, PME ATTWTEPO OTOXO TN BEATIWON TNG TTOIOGTNTAC TOU TEAIKOU
TTPOIOVTOC KaI TNV ETTEKTAON TNG OIATNPENCINOTATAG TOU.

Emipépoug aTdxol Tou £pyou gival:

1. N avamTtuén Kal eQappoyr EVOANAKTIKWY TTPWTOKOAAWY KATA TNV aAicuon Kal n JEAETN TNG ETTIOPAOCTC
TOUG OTNV TTOIOTNTA KAl TN dIATNPNOINOTNTA TWV IXOUWYV, Kal

2. n MEAETN Kal epapuoyr evog oTadiou eguyiavong Tou vEPOU TTOU XPNOIMOTIOIEITAI YIA TO TTAUCIUO TWV
IXBUWV yIa TN BEATIWON TNG TTOIGTNTAC KaI TNV ETTEKTAON TNS dIATNPENCINOTNTAC TOUG

3. n MEAETN TNG eTmidpacng OAWV Twv TTAPATTAVW TTOPENPRACEWY OTOUC BIOXNMIKOUG UNXOVIOUOUG TTOU
KaBopidouv TNV TToIOTNTA TOU PPECKOU TTPOIOVTOC META TNV aAicuon

4. o TIPOCOIOPIONOC TNG YEVETIKAC PACNG TNG GPECKOTNTAG Kal TNG AAANAETTIOPAOCNAC TNG ME TIG YEBODdOUC

eCalicuonc.
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KAINOTOMIA TOY EPIOY KAI 2YNAEZH ME TO MNEPIEXOMENO THZ
[MPOZKAHZHZ

Epapuoopévn xprion tng yvwong JE oKOTTO TNV avATITUCn Kal BEATIWON EVAOANOKTIKWY XEIPIOUWY Kal
TTPWTOKOAAWYV KaTd TNV aAicuon Twv IXBUWV yia TNV TTapaywyn TTEOIOVIWY PE BEATIWUEVN TTOIOTNTA KAl
dlatnpnoiuétnTa (ME1).

Alotroinon véag Kal u@IOTAPEVNG yvWwong atd Toug TOWEIC TNG TeXVOAoyiag Kal eTTeCepyaaiog
TPOYIMWY YIA TN METATPOTTN TNG 10€a¢ o€ TTpoidvTa udaTtokaAAiEpyelag (ME2).

Mo TTPWTN POPA ETTIXEIPEITAI MIA CUVOUQOTIKI TTPOCEyyIon TTou AdpBavel uttown 1000 TEXVOAOYIKEC
AUoe€Ic 600 Kal Ta aToIXEia TNG BloAoyiag Twv Yapiwy TTOU €X0UV YVWOTH KAl GNUAVTIKA €TTidpacn oTn
TToI0TNTAa TOU Ppéokou TTpoidvTog (ME3 kal ME4).

Ol oTOXO0I KOl TO ATTOTEAEOUATA TOU £PYOU ava@EPOVTal OE BILOIPES KAIVOTOPES NEBOOOUC TTapaYWYAS
Kal TTEPIOPICOUV TNV ETTITITWOTN OTO TTEPIBAAAOV (ETTEKTAOT dIATNPENOCINOTATAC = EAATTWOTN ATTWAEIWV).

Ta atroteAéoPATA TOU €PYOU UTTOKEIVTAI 0€ KATAAANAN dnuooidtnta (MES).
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KAINOTOMIA TOY EPIOY KAI 2YNAEZH ME TO MNEPIEXOMENO THZ

MPOZKAHZHZ
Ztado 1. AAisuon kat Sakivnon Ztadio 2. Atadoyn Ko Ztado 3. Metadopa-
TPOG TN povada enefepyaociog enefepyaoia-Zuokevaoia Awakivnon-Atavikn 61a0eon

&I~

ﬁ} Avtikatdotoon cuppatikou Emudavelakn e€uylavon pe xpron AvTiKaTdoToon cuppatikol
> TIAYOU HE LYPO TtAyo (XxaunAn T) Amlwv SltoAUpata ofewv (xaunAo pH, =3 ndyou pe uypd mayo (xapnAn T)
: avtipkpoPlakn 6paon) ’
‘Hrua o€ivion tou pelypatog
O TIAYoU-vePOU (xapunAd pH, = MAUGLUO OAOKANPWY,
avtidtkpoBLakn 6paon) QTEVTEPWHEVWV Kal GLAETOTIOLNUEVWV
(Ouwv
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ANAMENOMENA AMNMOTEAEZMATA — AMOIBAIA O®EAH

H epappoyn Twv VEWV Kal BEATIOTOTTOINUEVWY NEBODWYV Ba ETTITPEWEI:

* BeAtiwon Tn¢ TOIOTNTAC TWV TTPOIOVTWYV IXBunpwy =2 TTAPAYwWYH TTPOIOVIWY AVWTEPNS
TTOIOTNTAC YE BEATIOTOTTOINMEVA PUOIKOXNMIKA KOl OpYaAVOANTITIKA XOPOKTNPIOTIKA

« EmékTaon NG dIapKelag {wnNg Twv TTPOIOVTWY =2 €AATTWON ATTWAEIWV KAl OUVOAIKOU
KOOTOUG TTAPAYWYNG

*  KaTtdAAnAo¢ TTeIpAPaTIKOG OXEDIQONOC WOTE Ol aMNIEUOEIC/ dEIlyuaTOANWIEC va KAAUTTTOUV
OANEC TIC XPOVIKEG TIEPIODOUC (ETTOXIKOTNTA) -2  €EKTINNON TNG E€Tmidpaong Twv
TTEPIBAAANOVTIKWV CUVONKWY 0TNV apxIKA TTo10TATA KAl TN d1aTNPENCINOTATA

* AvAtTuén MaBnNUATIKWV POVTEAWY TTPOPRAEWNC TNG TTOIOTIKAG UTTORABUIONS TWV IXBUwV
KAl TWV TTPOIOVTWY TOUG KATA TN ouvTripnon = Paoikd epyalcia yia 1o oxediaoud Kail
BeATIOTOTTOINON TWV CUVONKWY OAIEUONC KAl JETATTOINONC TOUG

<<= <EIA S
NG E.M. ANEIAZ KAl OANAZZAS - DJUII/ E\g _FIJS_}‘/




N o o e e e

»”
4
\\

~ ’

~~---------------------—”

EAAHNIK@MOKPATIA @ g E z nA

Ymoupyeio AypoTikiig Avantuéng  E.T. AAIEIAZ KAl OAAAZIAS = 2014—2020

Kat Tpo@ipwv 2014 - 2020
avantu§n - epyacia - alAnAeyyon

Evpwrmraikn ‘Evwon
Evpwrtaiko Tapeio
OAaNacocac kal AANlsiac




MEG@OAOAOI'A YAOINOIHZHZ TOY EPIQY

ME1: Avartrtuén kon epapuoyrn eVaAAAKTIKWY NEBGOWY YUENS Twy 1XBUWYV Katd TNV aAicuon

@a digpeuvnBei N e@appoyry EVOANAKTIKAG MEBOOOU Wueng yia tn BavAartwon Kal TV ammobrnkeuon Twv
Waplwv (atrd TNV aAieuon wg TN CUCKEUACIa KAl OTN CUVEXEIA WG TNV KatavaAwon).

Yypog trayog (slurry ice) 2> peiypa vepoU-TTAyou TTOU ETTITPETTEI TN
Bepuokpaacia va diatnpeital o€ Beppokpacieg xaunAdTepeg Twv 0°C.

A1Qaoikd oUOoTNUO: OTTOTEAEITAI ATTO MIKPA OQAIPIKA KOMMATIO
TTayou (dlapétpou 0.1-1 mm) Ta otroia TrepIBaAAovTal atrd BaAacoIvo
vePO o€ Bepuokpaacieg < 0°C.

=Nl 28min. to reach 0°C
LAl 17min. to reach 0°C

M__

Fish temperature (°C)

YHrrYY

Slurry lc

-5 20 40 60 80 100 120
Storage time (min.)
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ME©OAOAQI'IA YAQOIMNOIHZHZ TOY EPIQY

E@appoyEg uypou TTayou

5
@)@
Dehydrationg 12 AT 3T 3
5 1SS
— ® e )@ |
_F 122 e| mp [~
Ll Generator adado)
* Supplying slurry ice Caught fishes are Cold storage Dehydrated ice
Seawater during sailing dipped in slurry ice after landing for shipment
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MEG®OAOAOTIA YAOINOIHZHZ TOY EPIOY

2 XNUOTIKA ATTEIKOVION TTapaywyns uypou TTayou

water vapour condenser
centrifugal compressor (direct condensation)
water inlet free water surface
ice shurry outiet water / ice slurry
stirrer evaporator / storage
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MEG@OAOAOI'A YAOINOIHZHZ TOY EPIQY

Eykardotaon e€otrAiopou Trapaywyng uypou trayou otnv eraipia Philosofish (Adpupuva)
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ME®OAOAOTI'IA YAOINOIHZHZ TOY EPIQY

[MAgoveKTApATA UYPOU TTAYOU

Melwon tng Beppokpaoiog V' Avvototnta pUBULONG TIAYOU £WwC
TaxVtepo¢ pubBUOC peTadopAC TNG OepupoTNTOC Kal 60% kot tnv aAatotnta o€ 2-3%
HeTaL Tou pEoou Puenc kot Lybuog

Mo wkavomolntikni enadn e To Mpoiov ]

Melwpévn amoBoAn vypaciag amod tnv emidavela
TOU OALEUMATOC
EAQTTWON TNG MNXAVLKAC KATamovnong tTwv v wv

Méyiotn dtatripnon Twv LyBuwv
MNAnpng kaAvyPn ocwpato¢ YPoplov
= amnoduyn apeonc emadpnc pe O,,
eniPpaduvon ofeidbwong Autapwv

ANERN
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TexvoAloyia gutrodiwy (hurdle technology) yia Tnv €MEKTACN TOU XPOVOU (WS TWV TROQPIUWY

* p Kk

Evpwmtaikn ‘Evwon
Evpwrtaiko Tapeio
OAaNacocac kal AANlsiac

Temperature Water activity

{\@
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Yroupyeio AypoTikiAg Avamtuéng  E.M. AAIEIAT KAI OAAATTAT
Kat Tpo@ipwv 2014 - 2020
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pH Preservative

Aquaculture and Fisheries 5 (2020) 65-71

Contents lists available at ScienceDirect

Aquaculture and Fisheries

journal homepage: http://www.keaipublishing.com/en/journals/
aquaculture-and-fisheries

Review article
Hurdle technology for fish preservation

Theofania Tsironi™", Dimitra Houhoula”, Petros Taoukis®

* Agricultural University of Athens, Department of Food Science and Human Nutrition, Laboratory of Food Process Engineering, Greece
® Department of Food Science and Technology, Faculty of Food Sciences, University of West Attica, Athens, Greece
©National Technical University of Athens, School of Chemical Engineering, Laboratory of Food Chemistry and Technology, Greece
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MEG®OAOAOTIA YAOINOIHZHZ TOY EPIOY

ME2: AvamTuén kai epapuoyr vEwv NEBOdwY yia TNV eEuyiavan Tou vepou yia XPrnan Kard tnv

EMeECEPYATia TWV 1XOUWV

‘EktrAuon kai g§uyiavon - H €kmTAuon kai n €Cuyiavaorn atroteAoUV €va atrd Ta OnUAvTIKOTEPA OTAdIO

oTN YPOAUMA TTApAYWYNS TWV TPOYidwy. ETnpeddel onuavTtika TNV ac@AA&la Kal TTo10TATA TOU TEAIKOU
TTPOIOVTOG.

AvTigikpoBlakoi  Trapdyovrteg >
OUCIEC Ol OTIOIEG XPNOINOTTOIOUVTAI
yia Tn d1aTAPNON TWV TPOYINWYV, N
OTToia  ETMITUYXAVETAlI  PE TNV
kaBuoTépnon 1 Kal avaoToAn Tng
avdatTu¢nGg TWV  HIKPOOPYQVIOUWYV
Kal TNG aAAoiwoNnNg TToU ETTIPEPOUV
(FDA)

EI\/\HNIK@MOKPATIA @ y EznA

Ymoupyeio AypoTikiig Avantuéng  E.T. AAIEIAZ KAl OAAAZIAS :E- 2014_2020
Kat Tpo@ipwv 2014 - 2020 e

/ Kivntagra 8dvapn
— TEWTOVIWY

// H* Q

Awxppon

AVTTHQOTTA-

opaTLXOD Kvrragémhaopa

TEQIEYOUEVOD

i Kvrixgomhaopm
ALK pepfodin

Kutrapixd toiywpun

IMewreiveg pepfoims

Toipwvn (2010): Tporrorroinon amro Burt (2004)

Slurry (3] Fish



MEG@OAOAOI'A YAOINOIHZHZ TOY EPIQY

ME2: Avamtuén kai epapuoyn véwyv NEBGdwWY yia Tnv e€uyiavan Tou veEPOU yia XPAon Kata Tnv
eMECEPYATia TWV IXOUWYV

Ta opyavikd of€a Ta OTToIa XPNOIMOTTOINONKAV NTaV: _
o @) OHO
«  KiTpikd ocu )‘\I/U\
HO OH
OH
o Emi@aveiakn gcuyiavon -
«  TaAGKTIKG OEU | = EAATTWON QapXIKOU MIKPpOoRIakoU
OH (popTiou
OH
Y €IK6 oEu (PAA, P ti id) )(J)\
*  YTepoCIKS ogu , Peracetic aci
_OH
H,C™ O

)

AAAAAAA & = EXMA
Sove CAvamtoenc £ ANEIAT K = g 2014-2020
avantu§n - epyacia - aAAnAeyyin

io
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MEG@OAOAOI'A YAOINOIHZHZ TOY EPIQY

ME2: Avamtuén kai epapuoyn véwyv NEBGdwWY yia Tnv e€uyiavan Tou veEPOU yia XPAon Kata Tnv
eMECEPYATia TWV IXOUWYV

Ta opyavikd of€a Ta OTToIa XPNOIMOTTOINONKAV NTaV:

KANONIZMOI
o O OHO
o KITpIK() Oﬁl'J KANONIZMOZ (EE) aptd. 1129/2011 THE EIMTPOITHE
¢ 11n¢ Nogufpiov 2011
HO OH OH yia v Ttpomonoinen tou mapaptipatos Il tou kavoviopov (EK) apid. 1333/2008 tov Evpondikov
. Kotvofouliov kat tou Zupfouliov pe Ty KatdpTion evooiakol kataldyou yia Ta mpoodeta TPOPIpOV
quan tum Sat’ S (Keipevo mov napovoraler evdiagipov yia tov EOX)
*  TaAOKTIKO OEU |
OH
OH quantum satis

0O Peracetic acid blends have been approved by the U.S.
. 2 . ; ; Food and Drug Administration (FDA) approved as sanitizer
Y'ITspOf,IKO O§U (PAA’ Peracstic aCId) )k _OH on food contact surfaces (21 CFR 178.1010) and for direct
H3C @) food contact with fruits, vegetables (21 CFR 173.315) and
meat, poultry and seafood (21 CFR 173.370).
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Mnxavioudc avriuikpoBIakAS 6pAaong NTTIWV OPYAVIKWY 0EEWV

ME©OAOAOQI'IA YAOINOIHZHZ TOY EPIOY

ME2: Avamrugn kai epapuoyr vEwy neBodwy yia Tnv g§uyiavan Tou vepou yia Xpron Kara tnv
gmegepyaaia Twy 1X0Uwv

0 0
+ H202 —— . 3 Hzo
)J\OH )J\O,OH
Acetic acid Peracetic acid

A Hydrogen Acetic
! Peroxide Acid

- ‘\
1w + . - F !
ARN HA S H' - A~ b e’ o
" 7 Cytoplasmic / >< \ o ‘
membrane ‘
Reduced  Osmotic Metabolic
PH,  effects  perturbation Peroxyacetic

(Hirshfield et al., 2003)

éEznA ~ < =
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NMAPAAEIIMATA XPHZHZ OPIANIKQN O=EQN INA THN ArNENEPIOMNoOIHZH
MIKPOOPTANIZMQN ZE TPO®IMA

)
0 OH O
Cell o 0
Destabili )J\ Ho o o \/U\
*Destabilize DNA
Enzymeﬁ f : OH (o) OH OH OH

the outer

MR % . Acetic acid (CoH,40,) Citric acid (CgHgO-) Lactic acid (C3HgO3)  Propionic acid (C3HgO,)
Structural MW =60.05 g/mol MW =192.13 g/mol MW = 90.08 g/mol MW = 74.08 g/mol
proteins N i
0 0 0 OH
HO OH 0
OH HO HO™ %
, O OH ) OH OH
Surroundings .

pH < pKa HA A H Malic acid (C4HgOs) Succinic acid (C4HgO,) Tartaric acid (C,4HgOg)

MW = 134.09 g/mol MW = 118.09 g/mol MW = 150.09 g/mol

MW = Molecular weight

Contents lists available at ScienceDirect

Food Research International

journal homepage: www.elsevier.com/locate/foodres

Organic acids as antimicrobials to control Salmonella in meat and poultry products
E. Mani-Lépez ?, H.S. Garcia?, A. Lépez-Malo °*
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MEG@OAOAOI'A YAOINOIHZHZ TOY EPIQY

ME3: MeAETn TNS TTOIOTNTAC KAl TNS IATNPNOINOTATAS TWV IXOUWY Kal TWV TTROIOVTWY TOUS

MeAéTn diatnpnoipdTnTag- MadnUATIKh TTPOTUTTOTTOINON TNG UTTORABUIONG TG TroidTNTAG KAl TOU Xpovou {wNAg
OUVAPTHOEI TOU XPOVOU Kal TG BEpHOKpaTiag ouvTAPnong

0 1ooc 0

i? 15°C ‘f:

Ma TIC HEAETWHEVES TTAPEUPACEIC OTNV TTAPAYWYIKN dIadIKagia Kal TNV ATTOTINNCN TNG TTOIOTNTAG TWV TEAIKWYV TTPOIOVTWVY
- uglotauevn EAANVIKA kal EupwTraikny vopoBeaia, Codex Alimentarius (Code of practice for fish and fishery products),
odnyo¢ FDA (Fish and Fishery Products Hazards and Controls Guidance).
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MEG@OAOAOI'A YAOINOIHZHZ TOY EPIQY

ME3: MeAéTn TNC TTOIGTNTAC KAl TNES d1IATNPNCINOTATAS TWV IXBUWV KAl TWV TTROIOVTWY TOUS

1 MikpoRioAoyikn avaAuon 0 Ogeidwon AimrGv (TBARS)
= Total viable count s
= Pseudomonas spp.
= Brochothrix thermosphacta
= Enterobacteriaceae spp.
= H,S-producing bacteria
= Yeasts and moulds

0 Xpwpa

CR-Minolta Chromameter®
(Minolta Co., Chuo-Ku, Osaka, Japan)

Q PH (pH-meter 338 (AMEL Isntruments, Milan, Italy)

U OpyavoAntrTikn agioAdéynon
= Opada 8 dokipaoTtwy (ISO 17025)

. , Texture analyzer

»  BaSpohoynon oe khipaka 1-9 (MODEL TA-XT2i, Stable Micro
Systems, Godalming, Surrey, U.K.)
Epgavion — oouni — @peokoTnNTA —

uQn - YeUON - OUVOAIKN EVTUTTIWOTN
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MEG®OAOAOTIA YAOINOIHZHZ TOY EPIOY

ME3: MeAETn TNG TTOIOTNTAS KaI TNG dIATNENCIYOTATAS TWY IXBUWY Kal TWV TTROIOVTWY TOUG

. WHOLE GENOME SEQUENCING

o
g
2
E
== @
EY
25 @
o
s
"

Reference Genome Individual Genome
’ e o PPy P2 P

nt 51740 Count: 1426286 Min: 2 ¢
Mean: 37.864 : Mean: 57.065 Max 238
StdDev: 29.340 Mode: 6 (113167) StdDev: 25.073  Mode: 40 (40883 @ﬁ%@%%@@

| | mo% 1O Mg
EEEENNNETT 0 S

eeeee 5 0 Blue 255 b iy e R e Align sequence reads.
——r— ) 2

Count: 1426286 Min: 3 Count 1426286 Min: 0 TS qu— ! p— T a reference genom
Mean: 39.958 Max: 246 Mean: 11.790 x24 [ readsforeachcione | | L L
StdDev: 22.960 Mode: 22 (47500) StdDev: 15.298 Mode: 6 (98917) T T

MopIaKEG TEXVIKEG VIO TV UIKPOPBIOAOYIKN
agloAoynon (microbiome)
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MEIPAMATIKOZ ZXEAIAZMOX

AVATITUEN KaI EQapUOYH EVOANAKTIKWY MEBGdWY YUENC TwV IXOUWV KATA TNV aAicuon

Mpayuaromroin@nkav cuvoAikd 10 aAievoeic AapakioU Kal TOITTOUPOC

» Toimoupa:

v

v
v
v
v

» NaBpdki:
11/12/2019 v' 17/10/2019
14/09/2020 v' 18/12/2019
28/01/2021 — 5 aMhigvoelg v' 14/09/2020
06/04/2021 v’ 28/01/2021
01/06/2021- v' 06/04/2021_

— 5 aAlguoEic

o O1 aNieUoEIC TTPAYUATOTTOINBNKAV O€ TPEIC OIAPOPETIKEC BEPUOKPATIAKES TTEPIOOOUG.

> OkTwRplog, AekéuBplog- Evoiapeon Beppokpaciaki mepiodog (19-22°C)

>
>

EAAHNIKH AHMOKPATIA

ZerTENPPIOG- Oeppun TTEPiodOG (27°C)

lavoudpiog, AtrpiAiog- Wuxpn trepiodog (13,4-13,9°C)

>4 = ELNA

YTioupyeio AYPOTIKIC AVATITUENG  E.M. AAIEIAZ KAl OANAZTAT 1= gy 2014-2020

Kat TPo@ipwy 2014 - 2020
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NMEIPAMATIKOZ ZXEAIAZMOZ

o OASKANpo wapl
NaBpdadki (Dicentrarchus labrax)
- Tormroupa (Sparus aurata)

Step 1. Harvesting and Step 2. Sorting and Step 3. Transportation-
transportation to processing plant processing-Packaging Distribution-Display

— 4 =

ﬁ Replacement of flake ice ﬁ Replacement of flake ice
T with slurry ice (low T) TS with slurry ice (low T)

Mild acidification of ice-
water solution (low pH,

antimicrobials)

o AAieuon oTic eykaractacelc NG etaipeiag Philosofish A.E. (Adpupva, ®Oiwmida, EAANGda) o€
dlapopeTIkEG ouykevTpwoelc (0, 50 i 100%) uypou TTayou (TTapackeudoTnke ammd BaAacoivd vepd)/
OUMBaTIKOU TTAyou, Kal EVTOC 24 wpwv PETAPOPA oTo gpyacThplo Xnueiag Kal TexvoAoyiag Tpo@iuwv
Tou EMT. H avaAoyia radyou (uypou f) cuuBartikou):1xBuoc (w/w) Atav 1:1.

o Téoogpa ueiyuara uypou Kai auuBaTtikou ayou UEAETABNKaV:

NAaBpdaki

C: aAieuon kal petagopd oe 100% oupParikd
TTayo-Control,

SC: aAieuon o€ 100% uypd TTAYO KAl JETAPOPA O€
100% ouppartikd tTayo,

$50: aAicuon kal petagopd oe 50% uypd TTAYO-
50% oupupaTikéd TTAYO,

$100: aAicuon kai petagopd oe 100% uypod trayo.

@  =ZELNA

EAAHNIKH AHMOKPATIA =g 2014_2020
E.M. AAIEIAZ KAl OAAAZIAS E‘é""’""g_"g TEC““;‘;" Ynoupyeio Aypotikic Avantuéne =
2014 - 2020 @él{gggaéKKal AF?‘:IE(O< Kat Tpo®itwv

Toimmoupa

T: aAicuon kair petagopd oe 100% oupparikd
Tayo-Control,

TC: alicuon og 100% uypd TTAYO Kal JETAPOPA O€
100% oupparTikd TTayo,

T50: aAlicuon kal petagpopd o€ 50% uypd Trayo-
50% oupupaTtikd TTAYO,

T100: aAicuon kai petagopd o€ 100% uypod TTAYO.

SlurryEy Fish



AMNOTEAEZMATA

o 2& OANd TO TrEIPAuUOTO  TTOU  TTPAyPATOTTOINONKAV  TTPOCIoPIOTNKAV Ol  KUPIOTEPOI
MIKPOOPYQAVICHOI TTOU avaTrTuooovTal o€ Ixounpdad

o [lpayuatotroi®nkav €1riong QUOIKOXNMIKEC AVAAUCEIC yIa VA TTPOCOIOPICTOUV Ol OEIKTEC
TToIOTNTAC TWV IXBunpwv Kal

o OpyavoAnTrTIKr avaAuon

]

2 UVOAIKG he BAon Ta aTTOTEAECPATA TTOU KATaypdgnkav atrd OAa Ta TTEIpAUATA, N
TTOIOTNTA KAl SIATNENOCINOTNTA TWV IXOunpwyv TTPOCdIOPIoTNKE PE BAoN

v' TOUG MIKPOOPYQVIGPOUG TTou gival utreUBuvol yia TNV aAAoiwaon,
v TIC TTAPAUETPOUS TOU XPWHOATOG, TNV GKANPATNTA KAl
v' Ta OPYAVOANTITIKA XOPAKTNPIOTIKA.

@ =EINA . ST
EAAHNIKH AHMOKPATIA ;- 2014-2020 _\)J !__]_r_r/ D\g _F | SJ" /

E.M. AAIEIAZ KAl OAAAZIAS Etépw":':fkg 'TEGV*:(gn Yroupyeio Aypotiki¢ Avamtuéng
vpwirTtaik ’
2014 - 2020 eoxgooac Ka A‘ine(a< Kat Tpo®itwv




AMNOTEAEZMATA TOY EPIOY- EMIAPAZH YTPQY MNMAIQy TO APXIKO ®@OPTIO

Toimroupa oASkAnpn: MeAérn tng emidpaonc NS ocuvripnongs o€ uypo mayo- EmiAoyn ouvOnkwv
- OAIKN pikpoBiakn xAwpida

9 -
8 - é é @
. o
@ 0] .
2 5
o @
oo
o 4 A g g
g 8
2 -
1 -4
0 OT ATC OT50 71100
0 5 10 15 20 25 30
Storage time (days)
20
18
16
14
1
%]
g 10
-g mDayO0
c 8
T mDay 10
6
4
2
0
Control SC S50 S100

Sample

2 .. <=3 ZEINA
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v - pyaoia - alkeyyin .
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AMNOTEAEZMATA TOY EPIOY- EMIAPAZH YTPQY MNMAIQy TO APXIKO ®@OPTIO

AaBpdki oAdkAnpo: MeAéTn Tn¢ emidpaong TN ouvripnong o€ uypo mdayo- EmiAoyn ouvlnkwv
- OAIKN pikpoBiakn xAwpida

log CFU/g
O B, N W A OO N ® ©
> X
o0
@ <
O @
oL

>O K

OC ASC OS50 [S100

0 5 10 15 20 25 30 35
Storage time (days)

20
18

16
14

Control SC

[
o N

mDayO0

Hardness (N)

mDay 10

o N B O

D, <gmy ZEXINA >
‘moupyeio A
Kat Ty

@ larry 3

YPOTIKIC AVATTTUENG  E.T. ANEIAZ KAl OAMAITAS 1= gy 20]4-2020
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AMNOTEAEZMATA TQY EPI'OY- EMNIAPAZH YITPQOY MNAIQyY TO APXIKO ®@OPTIO

o ATIO TIC TEOOEPIC PETAXEIPIOEIC TTOU XPNOIMOTTOINBNKAV OTA TTAQICIO TWV TTAPATIAVW TTEIPAPATWY, Ol
dUOo atroppiPinkav atrd 1o TTAAvVo UAoTToIiNONG 0€ PEYAAN KAipaka. O1 HETAXEIPICEIC QUTEC ATAV Ol
S100 kar T100, d6nAadn aAicuon oe 100% uypd Trayo kai peta@opd o€ 100% uypod TTAYO O1 OTTOIEC
aTTOPPIPONKAV YyIa Toug £€AC AOYOUC:

i. Mapopola emidpaon PE TV AVTIOTOIXN TWV AAAWV HETAXEIPICEWYV, OEV KATAYPAPNKE KATTOIO
BeATiwon oUTE w¢ TTPOC TOV XPOVOo dIATAPNONG TwV BEIYUATWY OUTE WG TTPOC TA OPYAVOANTITIKA KAl
QPUOIKOXNMIKA XaPAKTNPIOTIKA TOUG,

li. Badpog KIBwTiou KATA T YETAPOPA TWV OEIYHATWYV: ID1IAITEPA UYNAO O€ OXEON ME TIC UTTOAOITTEG
METAXEIPIOEIC = UWNAG KOOTOC KATA TN METAPOPA KAl

iii. OQgpuokpacia IXOunpwv XaunAdTEPN KATA TN METAPOPA TOUC:

e MEIWON TNG BEPUOKPATIAC TOU CWHATOS TWV WAPIWV O€ IDIITEPWS XauNAOTEPA ETTITTEdQ ATTO TOUG
0°C (< -3°C)

* OnuIoupyia KPUOTAAAWY OTA TTPWTA OTAdIA TNG KATAWUENS TWV IXBUWV.
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NMEIPAMATIKOZ ZXEAIAZMOZ

Step 2. Sorting and
processing-Packaging

> 'Hmma opyavika oéa 2y

) KITpIKé Oéo Surface disinfection with mild

- [aAakTIKO 0gU O

- YTIEPOZIKO 08U rr -t

» Xprion vyia Tnv €guyiavon Tou vepou KATA TNV
amevrépwon 1N @IAsTotroinon Aafpakiou 1
TOITTOUPAG O€  OJIAPOPEC CUYKEVTPWOEIG  Kal
d1dpkela eCuyiavong.

(0-10.000 ppm kair 0-10 min, av@Aoya ue 10 0éU 1TOU
xpnoiuorroinénke  kKar  T0  OTAdI0O  KATA TV
gmeéepyaaoia Twv 1x6unpwv)

> MeAETn TNG €TTidpaonG TwV OLEWV OTO APYXIKO
MIKPOBIOKO opTio Twv 1XBUwV

-
J .
(@} = ~ _| ?A o
EAAHNIKH AHMOKPATIA N L.I _r \ . J\" J
= -
E.MN. AAIEIAZ KAl OAAATIAY E‘é""’"“"f_"?_’f"“’("ﬂ Ynoupyeio Aypotikiig Avamtugng - 201 200 = .r .r _).r
2014 - 2020 SEYPwWaiKS Tapsio KL TOOWILGV




AMNOTEAEZMATA TOY EPIOY- EMNIAPAZH OPTANIKQN O=EQN ZTO APXIKO ®@OPTIO

Toimroupa oASkAnpn- MeAérn tng emidpaons tnS xpnong evaAAakrikwy oéwv yia tnv g§uyiavon Tou vepoU KArd tnv
AMTEVTEPWOT) OTO APXIKO UIKPOBIAKO QOpPTio TwV IXOUWV

APXIKO  LIKPOBIaKO @opTio  O€
ATTEVIEPWNEVH  TOITTOUPA  LIETA
arré  géuyiavon TOU VEPOU LE
VOAQKTIKO 06U OE OUYKEVTPWOEIC

o 250 e 0, 50, m 100 and A 200 ppm
(@) (b) for 0-10 min, (a) OAikn

e 0 100 200 300 400 S00 600 e 0 100 200 300 400 S00 600 l‘”KpOBIaKrl’ XAwpI’6a (OMX)7 (b)
Time 6) Time 6) Pseudomonas spp., (c)

e s Enterobacteriaceae spp. kai (d)

Bakripia mou mmapayouv H,S. Oi

VOQUUES Eival Ol TTPOOAPUOYEC
arro 1o Weibull povréAo.

- = EIMNA
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AMNOTEAEZMATA TOY EPIOY- EMNIAPAZH OPTANIKQN O=EQN ZTO APXIKO ®@OPTIO

Toimroupa oASkAnpn- MeAérn tng emidpaons tnS xpnong evaAAakrikwy oéwv yia tnv g§uyiavon Tou vepoU KArd tnv
AMTEVTEPWOT) OTO APXIKO UIKPOBIAKO QOpPTio TwV IXOUWV

APXIKO UIKPOBIAKO @opTio o€
ATTEVIEPWNEVH TOITTOUPA  UETA
arroé €éuyiavon TOU VEPOU UE
KITPDIKO 06U O€ OUYKEVTPWOEIC ®
0, 50, m 100 and A 200 ppm

- @ o ©® for 0-10 min, (a) OAkn
° 100 o 00 o 0 100 o 00 600 uikpofiakn xAwpida (OMX), (b)
Pseudomonas spp., (c)

Enterobacteriaceae spp. kai (d)
Bakripia mou mapdayouv H,S.
0] VOAUUES givai ol
mpooapuoyéc amro 1o Weibull
HovréAo.
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AMNOTEAEZMATA TOY EPIOY- EMNIAPAZH OPTANIKQN O=EQN ZTO APXIKO ®@OPTIO

Toimroupa oASkAnpn- MeAérn tng emidpaons tnS xpnong evaAAakrikwy oéwv yia tnv g§uyiavon Tou vepoU KArd tnv
AMTEVTEPWOT) OTO APXIKO UIKPOBIAKO QOpPTio TwV IXOUWV

6'”?3:8____ . — 5,50
- i R T T 8 . . . ApxIKO ,UIf(pO,BIGKé , cpopriq o€
Y aso Do e QIrEVTEPWEVN TOITTOUPA UETA aATTO
e T TeemeelL_ , . . .
AT . LN U A L, o gguyiavor) Tou vepouU LIE KITPIKG 0§U
5 W0 TS _g T . $350 ‘:-0;':- ...................... D G T R o€ ouyKkevrpwoeic o 0, o 10, ¢ 20,
T r—e— . A ST — N ¢ 50, o 150 and A 200 ppm for O-
so0 . &t A 2,50 'U‘---..§,.~” , . .
........................ . _ ~ =g 4 min, (a) OAKn  pikpoBiakr)
(a) (b) xAwpida (OMX), (b) Pseudomonas
, 1,50 .
e 50,00 00 1500 200 25000 0 % 100 150 200 20 spp., (c) Enterobacteriaceae spp.
Time (s) Time (s) P P
kai (d) PBakrhipia Tmou Tmapdyouv
450 P H,S. O vypauués c€ivar ol
T 2ee ;
—— D * z £ :
w } — i 8Q - _____ o - mpooapuoyéc amé 10 Weibull
3.50 ;8\'& _______ 5 3,50 I IR Jhbh et T LT PP 3 IJOVTSIAO'
L et P ..
e e . :n;: ____________________________________
%’so \3. _ %Lso Aa S e————— O, =3
2,00 ‘.ﬁ A
10 & - QZ"""\”".-.,_M_Q - 150
1,00 P— — --...._— ..... — m
L L@
) 0 S0 100 150 200 250 ) ] S0 100 150 200 250
Time (s) Time (s)
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AMNOTEAEZMATA TOY EPIOY- EMNIAPAZH OPTANIKQN O=EQN ZTO APXIKO ®@OPTIO

PiIAéTOo AaBpdki- MeAéTn TG emidpaong tng xpnons evaAAakrikwv oééwv yia tnv géuyiavon Tou vePoOU KArd tnv
AMTEVTEPWOT) OTO APXIKO UIKPOBIAKO QOpPTio TwV IXOUWV

LoyKEVTpOOoT) Apyxo goprio Luykévepoon Apyxo goprio
o&éog 0&éog
OMX Pseudomonas  Evzepofaxtijpia Boxrijpie mov OMX  Pseudomonas  Evrepofaxtiipie  Buxriipro mov
Spp. napdyovv HaS Spp. napéyowy H:S
Control 5,72 * 0,11 5,07 * 0,08 4,15 + 0,01 4,99 + 0,01 Control 5,23 + 0,01 4,96 + 0’03 4,14 + 0,16 4’39 + 0’04
R e Kurpwko o&0
0 5,65+0,07 492+0,01 3,84+ 0,07 495+0,17
2§§m 5784021 495+0,18 3,5340,15 4,880,15 Dppm A0 4BLOUl | 4000 4D4D
ppm ’ ’ ) ’ ’ ’ 9 9
- + + =
400 ppm 560£041 4884001 3,114 0,04 4,64+ 038 DU ’21 L 3’75 s it 1’27 Ll
800 ppm 5714004 4.96+0,09 3,05+0,01 455+0,01 W0ppm  334£038 480001 3962001 172003
s 6000 ppm 5114000 4884015 300+(11 405£0,02
T'ohoxtucd 00 T ’ :
000 ppm 471£0,12 465021 3424043 367009
200 ppm 5,61 +0,02 488+0,15 3,99+0,11 4,15+0,02
800 ppm 5,69+0,18 482+0,13 485+0,16 471+0,11
Kvrpwo/

H ocuykévipwon pe Tn HEyaAuTepn €TTidpacn oTo
apXIKO PopTio

200/ 200 ppm 574+£0,08  4,83+0,05 3,26+ 0,16 4,67+0,29 1

750/ 750 ppm 568004  4,68+0,06 3,36+ 0,36 4,73 0,06

YOLOKTIKO 05D

Atéppiyn === OpyavoAnTITIKA XOPAKTNPIOTIKA
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AMNOTEAEZMATA TOY EPIOY- EMNIAPAZH OPTANIKQN O=EQN ZTO APXIKO ®@OPTIO

MeAérn Tn¢ emidpaons tnS xprongs evaAAakrikwy oéwyv yia tnv §uyiavon Tou veEPOU KATA TNV ATTEVTEPWON OTO
ApPXIKO UIKPOBIAKO @opTio TwV IXOUWV

1-2 logcfu/g eAarTwon Tou apxikou uIKPOoBIakou ¢opTiou

l

2-5 NUEPES ETTEKTACT TOU XPOVvoU {wing
EmiAoyn ouvlnkwv

Kitpiké oéu, 200ppm yia 10min, yia amevrepwpéva ixunpa
Kitpik6 oéu, 7500ppm yia 10min, yia @iAéra ixy@unpwv

Ymepoiko, 200ppm yia 4min, TOOO yia amevrepwuéva ixbunpd ooo
Kal yia QIAETa

|
MNeipauara diarnpnoiuornrag MNEe3
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NMEIPAMATIKOZ ZXEAIAZMOZ

o OASKANpo wapl
NaBpdadki (Dicentrarchus labrax)
- Tormroupa (Sparus aurata)

Step 1. Harvesting and Step 2. Sorting and Step 3. Transportation-
transportation to processing plant processing-Packaging Distribution-Display

@ 1]
ﬁ Replacement of flake ice ﬁ Replacement of flake ice
T with slurry ice (low T) =

= with slurry ice (low T)
Mild acidification of ice-
water solution (low pH,

antimicrobials)

o AAieuon oTic eykaractacelc NG etaipeiag Philosofish A.E. (Adpupva, ®Oiwmida, EAANGda) o€
dlapopeTIkEG ouykevTpwoelc (0, 50 i 100%) uypou TTayou (TTapackeudoTnke ammd BaAacoivd vepd)/
OUMBaTIKOU TTAyou, Kal EVTOC 24 wpwv PETAPOPA oTo gpyacThplo Xnueiag Kal TexvoAoyiag Tpo@iuwv
Tou EMT. H avaAoyia radyou (uypou f) cuuBartikou):1xBuoc (w/w) Atav 1:1.

o Tpia peiyuara uypou Kai auuBartikou mayou UEAETHBNKav:

NAaBpdaki

C: aAieuon kal petagopd oe 100% oupParikd
TTayo-Control,

SC: aAieuon o€ 100% uypd TTAYO KAl JETAPOPA O€
100% ouppartikd 1Tayo,

$50: aAicuon kal petagopd oe 50% uypd TTAyO-
50% oupupaTikéd TTAYO,

@  =ZELNA

EAAHNIKH AHMOKPATIA =g 2014_2020
E.M. AAIEIAZ KAl OAAAZIAS E‘é""’""g_"g TEC““;‘;" Ynoupyeio Aypotikic Avantuéne =
2014 - 2020 @él{gggaéKKal AF?‘:IE(O< Kat Tpo®itwv

Toimmoupa

T: aAicuon kar petagopd oe 100% ouuBaTtikd
TTayo-Control,

TC: aAicuon og 100% uypd TTAYO Kal JETAPOPA O€
100% ouppartikd 1Tayo,

T50: aAicuon kai petapopd oe 50% uypd Trayo-
50% oupupaTikéd TTAYO,

SlurryEy Fish



AlNOTEAEZMATA TQY EPIOY- BEATIQZH ME YI'PO MNAIro

Toimoupa-AaBpdki oAdkAnpa (aldisuon OkrwpBpiog- Askeupiog): MeAérn tng smidpaong tng ouvripnong o€ uypo
mayo- MeAérn tng diarnpnoiuornrag oroug 0 °C (Bspuokpacia udarog 22°C)

- OAIKN pikpoBiakn xAwpida - Pseudomonas spp. - Shewanella putrefaciens
Toiroupa
10 4 9 4 9 -
9 - 8 8 -
8 4 y 7 4
7 @ 6 - i 6
¥ 6 3 5+ 251
S 44 = 34 =3
38 2 = 2 -
2 - 1 4 18
3 1 0 ; ‘ ; : : ; ; 0+ ‘ ‘ ‘ ‘ ; ‘ \
2 : 0 5 10 15 20 25 30 35 0 S 10 15 20 25 30 35
0 5 10 15 20 25 30 : g ]
Storage time (days) Storage tima (days) Storage time (day
oT ATC OT50 07100 oT ATC OT50 OT100 oT AaTC OT50 0OT100

9 9 8
8 8 7
7 7 6
6
-’ = 25
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o5 e
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. ) B 2
2 6 1 8
1 g
1
0 0
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0 5 10 15 20 25 30 35 Storage time (days)
Storage time (days) Storage time (days)
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AlNOTEAEZMATA TQY EPIOY- BEATIQZH ME YI'PO MNAIro

Toimmoupa-AaBpdki oAdkAnpa: MeAérn tn¢ emidpaonc tnc ouvripnons o€ uypo mayo- MeAérn tng diarnpnoiudrnrag
orou¢ 0 °C (Bspuokpacia udarog 22°C)

OpvavoAnmrikn aéioAdynon

It AC msC A S50 #5100 AC msC A S50 #5100

* O1 BaBuoAoyieg yia Toug BEIKTEC
QPPEOCKOTNTAGC TWV  OEIYUATWV
(eMpavion, dpwua,  yeuon)
dlatnpenBnkav yia Trepitrou 4-7
nuépeg, o€ avtiBeon pe Ta SC
QeiypaTa yia Ta OTTOoia O UPNAEG

BabuoAoyieg diatnprBnkav yia
(o] S 10 15Time(d)20 25 30 35 o} S 10 15ﬁme(d)zo 25 30 35 évq 13 r]|J€pU’)V, O-Toug OOC.

Appearance of fresh fish (1-9)

- N w H w o0 ~ (-] o
Odour of fresh fish (1-9)

- ~N w H w (o)) ~N ] o

AC msC A S50 #5100 AC mSC A S50 #5100

« [la T Ociyyara TOU TWV
OTToiwV N Bavatwon £yive JE
uypd  TTAyo  Kataypdaenkav
MIKPOTEPOI pubBpoi
opyavoAnTITIKAG  uTTodBuIong
o¢ ouykpion e Ta Ogiypata
avagopdg (Control).

Taste of cooked fish (1-9)

b ~N w H w [} ~N (-] o
Overall acceptability (1-9)

- N w H w [} ~N o] o

15 20 25 30 35
Time (d) Time (d)
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AlNOTEAEZMATA TQY EPIOY- BEATIQZH ME YI'PO MNAIro

Tormroupa-AaBpaki oAdkAnpa: MesAérn tng smidpaons tnc ouvrnpnons o€ uypo mayo- MsAérn tng diarnpnoiuornrag
orouc¢ 0 °C (Bspuokpacia udarog 22°C)

duaoikoxnuikn avaiAuaon

NaBpdki

* pH deiypdtwyv: augnbnke katd tnv atrobrkeuon otoug 0°C, pe TIC TIHESC pH Twv SC delyudTwy 01 OTToIEC
ATAV XAMNAOTEPEC CUYKPITIKA PE TIC AVTIOTOIXEC TWV UTTOAOITTWV OEIYUATWY, VA TTAPAUEVOUV OTABEPEC Yia

didoTnua 15 nuepwyv (6.542-6.590).

O
o

uC ®SC =S50 QOS100

(<=
o

« EmmAéov, omdé TN  pETPNON TOU  XPWHATOC w11l 3 r
TTapaTNEAONKE 0TI 0 CUVOUAOHUOG TOU UYPOU TTAYOU-WG ” 1+ l I i -
MEBODOC aAicuong- Kal Tou ouppaTtikoU TTAyou-wg Yo 4
MEBODOC PETAPOPAGC- €iXE WG ATTOTEAECHA TN dIATHPNON "5 i
TNG QWTEIVOTNTAG TOU OEPUATOC TWV WAPIWV. "

20

10

o L Jim Al NEm AN
0 4 'ﬁmles(d) 18 31 33

Tuuéc L* deryudtav hafpoxiod katd v emobrkevon otovg 0°C (MC, MSC, 7S50, [JS100).
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AlNOTEAEZMATA TQY EPIOY- BEATIQZH ME YI'PO MNAIro

Toimoupa-AaBpdki oAdkAnpa: MeAétn tng emidpaong 1nS ouvrnpnong og uypo mdyo- MeAérn 1ng
Siarnpnoiudrnrag oroug 0 °C (Bspuokpacia udarog 22°C)

» Brochothrix thermosphacta, Cupwv/ pukATwy (<2.0 log CFU/g) ka1 Enterobacteriaceae spp. (<1.0 log CFU/g) =
dlaTnPNROnKav KATw aTTd TO AVTIOTOIXO OpPIo avixveuong yia 1o didoTnua Twv 33 nuepWwyY yia 1o AaBpdkl Kal 29
NUEPWYV QVTIOTOIXA YIA TNV TOITTOUPA.

= O yxpoévog (wncg Twv delyudTwy avagopdc yia 1o AaBpdki (C) Bpédnke icog pe 19 nuépeg, evw yia Ta deiyuaTa
S50/S100 kai SC qtav iocog pe 21 and 25 nuépeg.

= Ooov agopd TNV TOITTOUPA, 0 XPOVOS (WNGS Twv delyuaTwy avagopdcs (T) Bpédnke icog ue 14 nuUEPES, Evw Yia TA
ociypara TC/T50 kai T100 ATav icog pe 19 and 13 nuépeg, avrtioToixa.

AVTIKOTAOTOON TOU CUMBATIKOU
TTAYOU JE UYypPO6 TTAyo

Aquaculture and Fisheries xxx (xxxx) xxx

Contents lists available at ScienceDirect
1 . .
. . , Aquaculture and Fisheries
EMIMAKUVON XpoOvou (JwWAG Twv PR
6£|V|Jq’va Kqu 2-6 days KaTa’ Tnv ELSEVIER journal homepage: www.keaipublishing.com/en/journals/aquaculture-and-fisheries
atrofnKeuon TWV SsiypdTwyv

AaBpakioU 1) ToIroupag otoug 0°C.
Slurry ice as an alternative cooling medium for fish harvesting and

transportation: Study of the effect on seabass flesh quality and shelf life

Athina Ntzimani ', Rafael Angelakopoulos *, Ioanna Semenoglou ', Efimia Dermesonlouoglou ',
&

/ @@ — Ezn A Theofania Tsironi **, Katerina Moutou *, Petros Taoukis *
EAAHNIKH AHMOKPATIA d
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Evpwmtaikn ‘Evwon

AlNOTEAEZMATA TQY EPIOY- BEATIQZH ME YI'PO MNAIro

Toimoupa-AaBpdki oAdkAnpa, ZenmréuBpioc 2020: MeAéTn TG emidpaonc tnc ouvripnong og uypo mayo- MeAérn tng

oiarnpnoiuornrag oroug 0°C- Ospun Ospuokpaciakn mepiodoc (Bspuokpacia udarog 27°C)

- OAIKN pikpoBiakn xAwpida
Taimoupa

- Pseudomonas spp.

- Shewanella putrefaciens

10 4 10 4 10 ~
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AlNOTEAEZMATA TQY EPIOY- BEATIQZH ME YI'PO MNAIro

Emidpaon emoxikéTnTag

=  MeAeTABNKE €TTioNg n €mmidpacn TNG €MOXIKOTNTAC OTNV TTOIOTNTA TwV OUO €10WV (OAOKANPO AaBpdkl Kal
TOITTOUPAQ).
OMX (Toi1troupa)

. ()

-
(=]

. (@)

-
o

log CFU/g
O = N W s UV O N v
log CFU/g
o - ~N w o w o ~ o -]

oT ATC oT1s50

0 5 10 15 2 2 30 35 0 5 10 15 20 25 30 35
Storage time (days)

Storage time (days)

ZemrtréuBprog 2020 lavoudpiog 2021

log CFU/g

oT ATC o750

° ;) ; 1-0 1'5 ZVO 2-5 30 SS
Storage time (days)
ATtrpilhiog 2021
D, <= <EINA —
o e EAAHNIKH AHMOKPATIA . f"" |
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ANMOTEAEZMATA TQY EPIMoyY- BEATIQZH ME YIT'PO TMAIo
Emidpaon £MoxXIKOTNTAS

=  MeAeTABNKE €TTionNg n €mmidpacn TNG €MOXIKOTATAC OTNV TTOIOTNTA TwV OUO €10WV (OAOKANPO AaBpdkl Kai
TOITTOUPAQ).

Pseudomonas spp. (Toimroupa)
10 -

=
o

=

o

log CFU/g

O = N W e YN O
log CFU/g

O = N W A U N O WO

Loy
log CFU/g

O B N WA O N 0 WO
oGt

OT ATC 0T50 oT ATC OT50 OT ATC OT50
T |

T T T T T 1 T T T T T T T T T T
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Storage time (days) Storage time (days) Storage time (days)

2emtéuBpng 2020 lavoudpiog 2021 Atrpihiog 2021

= @optia OMX, Pseudomonas spp., kal Baktnpiwv 1Tou mapdyouv H,S augnbnkav cuvaptrioel Tou XpOvou atmoBrikeuong
TWV OelyNdTwy oToug 0°C, evw

» Ta EvrepoBaktipia apxika diatnpnénkav katw amd 1o 6plo avixveuong (<1.0 log cfu/ g), eviy oto TEAOG TOU XPOVOU
atmmoBnikeuong £éptacav Ta 3.25 log cfu/g, uttodnAwvovTtag KaAn uyieivh) Tou BaAdoaoiou TTepIBAAAOVTOC Kal TNG aAieuong.

= H epapuoyy 100% uypou TTdyou eTTEQPEPE PEIWON TOU PUBUOU AVATITUENG TWV TTAPATTAVW PAKTNPIWY, ETTOUEVWG N
XPAon Tou uypou TTayou odAynoe o€ KAAUTEPO EAEYXO TNG AVATITUENG.
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AlNOTEAEZMATA TQY EPIOY- BEATIQZH ME YI'PO MNAIro

Emidpaon emroxikéTnTag

> YynAotepeg © udatog (September) cixav w¢ aTTOTEAEOUO  MIKPOTEPOUC PUBUOUC avAaTTUénG TWV
MIKpoopyaviouwyv Tou peAeTABNkav (OMX, Pseudomonas spp., H,S-producing bacteria), pye amotéAecua
MEYOAUTEPOUG XPOVOUC (WNAG O OXEON ME TOUG AVTIOTOIXOUG KATA TNV OAiEucn O€ TTIOo WUXPESG TTEPIODdOUC
(KaAUTEPN TTPOCAPUOYH TWV HIKPOOPYAVICHWY O XaUNAEC BEpUOKPATieC dIaTAPNONG).

> H pikpoxAwpida TnG €m@AVEING TWV OMEUNEVWY KATA TIGC OepudTeEPEC TTEPIGOOUG IXBUNPWY UTTOKEITAI O€
MEYOAUTEPO BEPUIKO OOK KATA TN dlaTAPNCN OTOV TTAYO (UYNASTEPOI PUBUOI AVATITUENG , XEIMEPIVES TTEPIODOUCG).

> O¢puokpacia UdATOC dIAPOPPUIVEI TO €IDOC Kal TOV APIBUO TWV HIKPOOPYAVIOHWY, ETTOMEVWS KAl TOV XPOVO
CWAG TwV IXBunpwv.

Journal of
: : 7
Marine Science ml\l.)\l’y
F

and Engineering

Article
Seasonal Pattern of the Effect of Slurry Ice during Catching and
Transportation on Quality and Shelf Life of Gilthead Sea Bream

Athina Ntzimani !, Rafael Angelakopoulos 2, Natalia Stavropoulou !, Ioanna Semenoglou 7,
Efimia Dermesonlouoglou !, Theofania Tsironi '3*(", Katerina Moutou ' and Petros Taoukis !

© < EXNA

EAAHNIKH AHMOKPATIA

* ) h ) - . Y -~ |
Yroveveio Aveotiic avamuine £ MELZ Ky oavezaz - =mm 2014-2020 _\)J urr /w risp




AMNOTEAEZMATA TQY EPIOY- BEATIQZH ME OPIANIKA O=EA

Toimoupa amevrepwuévn- MeAérn tng emidpaong tng xprnong Kitpikou oééo¢ (200ppm yia 10 min) yia tnv e§uyiavon Tou vepou
KArd TNV amevrépwan orn d1arnpnoiuoTnTa twv ix0uwv

-
o

10
() (o)
1 1 Avarrrugn (a) Tng OAIKNAG pikpoBiokAg xAwpidag (OMX), (b) Twv
* Pseudomonas spp., (C) Twv Baktnpiwv Ta otroia TTapdyouv H,S kai
" (d) Twv EvrepoBakrnpiwv
- w 0O
g 25
g Z' N Pseudomonas Apxiko Puluog Xpovog
, . spp. @opTio avaTTuéng dwng
, : (logcfu/ g) (d) (d)
14 14
0 Mamelhdnshuome el | (Y IE— T WY T C 2.32£0.02  0.435£0.081 11
0 2 4 6 8 10 2 14 16 18 0 2 4 6 8 10 12 14 16 18
Storage Time (days) Storage Time (days)
w 2.65%0.05 0.391%0.109 12
10 (©) 10 (d)
9 9 4
s s Citric acid 1.84+ 0.02 0.360+0.028 16
7 7
N 6 » 6
o) 2
s 8 s
¥, ¥, MikpdTePOI pUBUOI AVATITUENGS TWV HIKPOOPYAVIHWY
3 ) e€eITiag TNG ETTIOPACNG TOU KITPIKOU OEEOG
2 2
: Contrdl O C 200ppm/10mi l Contrd 10m; C 200ppm/10mi ‘
¢ Contr: O Water 10min & Citric acd 10min ¢ Contr O Water ) AR aod pm/10min
’ 0 2 4 6 8 10 12 14 16 18 ’ 0 2 4 6 8 10 12 14 16 18 ET”IJr]KUVO-r] TOU XpOVOU er]g va sﬂsgspvacpsvwv
Swerage Tine (doys) Sturage Tine (doys) | IxBunpwyv o€ Bepuokpaaiec 0-10 °C.
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AMNOTEAEZMATA TQY EPIOY- BEATIQZH ME OPIANIKA O=EA

Toimmoupa amevrepwuévn- MeAérn tng emidpaonc tnc xpnong umepodikou oééoc¢ (200ppm yia 4 min) yia tnv g§uyiavon Tou
VEPOU KATA TNV AITEVTEPWOTN OTN SIArnPNoIuoTNTA TWV IXOUWV

Avarrrugn (a) Tng OAIKNAG pikpoBiokAg xAwpidag (OMX), (b) Twv
Pseudomonas spp., (C) Twv Baktnpiwv Ta otroia TTapdyouv H,S kai
(d) Twv EvrepoBakrnpiwv

] o Contrd  OWater dmin & Peraceti 204 200ppm/4min ) ¢ Contrad O Water 4min Peracets 3d 200ppm/4mn AVGO-TGATIKr’] 6pdo-r] TOU U-ITngEIKOU ogéog
l 0 2 4 6 8 10 2 14 16 18 20 22 M ‘ 0 2 K 6 8 10 2 14 16 18 20 22 2 ‘

Storage Time (days) Storage Time (days)
gl 1 MikpdTepol puBuoi  avamTuéne  Twv

MIKPOOPYAVIUWY KAl  PEYAAUTEPOI  XPOVOI
TTpoocappoyns ota PAA deiyuata OuykpITIKA
pue Ta C/W

4

Emipnkuvaon Tou xpovou wng Twv
ETTECEPYATHEVWV IXOBUNPWYV O€ BEPUOKPATIES

¢ Contrad O Water 4min Peracetic 20d 200ppem/&min ¢ Contrd O Water dmin Peracetic 20d 200ppm/dmin
1 1 O 1 O ° C
0 2 4 6 8 10 1”2 14 16 18 20 2 24 0 2 E 6 8 10 12 14 16 18 20 2 24 "
Storage Time (days) Storage Time (days)
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AMNOTEAEZMATA TQY EPIOY- BEATIQZH ME OPIANIKA O=EA

Toimmoupa amsvrepwuévn- MeAétn tng emidpaonc tnc xpnons opyavikwv oééwv yia tnv géuyiavon Ttou vePoOU KArad tnv
amrevrépwon orn d1IarnpnoIuoTNTA TWYV IX0UWV

= O1 puBuoi opyavoAnmrTikAG uttoBdBuiong Twv CA deiyudTtwy, nTav onuavtikd pikpotepol (p <0.05) oe oxéon PeE TOug
avTioToixoug yia Ta C kar W deiyuaTa.

T /
> UVOAIKQ, 0 XPOVOS WS TWV ATTEVIEPWHEVWV 1XBUNPWYV Qr Sllsmln(lbl[lf} ﬁny
(xpévocg {wnc= xx nuépec+1 nuépa atmd Tnv aAicuon) ue
TN XPon Twv Opyavikwy o&éwv Kal atrobikeuon otoug O, ,
5 and 10°C. Article o . . .
Surface Decontamination and Shelf-Life Extension of Gilthead
Ocpokpoio | Control ~ Water Citricacid ~ Peracetic acid Sea Bream by Alternative Washing Treatments
amoBijkevong (200 ppm/10 min) (200 ppm/4 min)
0°C 1 1 16 13 Athina Ntzimani !, loanna Semenoglou '/, Efimia Dermesonlouoglou , Theofania Tsironi 2
B 5 7 T 9 and Petros Taoukis 1*
10°C 4 5 6 6

! Laboratory of Food Chemistry and Technology, School of Chemical Engineering, National Technical
University of Athens, 15780 Athens, Greece; ntzimani@chemeng.ntua.gr (AN.);
isemen@chemeng ntua.gr (LS.); efider@chemeng ntua.gr (E.D.); ftsironi@aua.gr (LT

2 Food Process Engineering Laboratory, Department of Food Science and Human Nutrition,
Agricultural University of Athens, 11855 Athens, Greece

* Correspondence: taoukis@chemeng.ntua.gr; Tel.: +30-21-0529-4703
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2YMIMNEPAZMATA

H avtikatdotaon Tou ouppartikou Tradyou pe uypd TTAyYo w¢ eVOAAQKTIKA MEBOOOC Wulng KaTtd TnVv
aAieuon Twv IxBunpwyv odriynoe o€ BeATIWUEVN TTOIOTATA, OO0V aPopPd TN HIKPORIOKr oTaBepdTNTA KAl
TOUG QUOIKOXNMIKOUG OEIKTEC, Kal au¢nuevn dIApKeIa (WS TWV WUYHEVWY OANIEUPATWY. TNV TTapouca
MEAETN, N XpPrion uypou TTdyou o€ ouvOUAOUO JE CUPBATIKO TTAYO KATA TNV aAicuon odrynoe o€ augnon
TNG OIdpKeInG (WAC 2-7 nuepwv oTou¢ 0°C pe Baon 1600 TNV AVATITUEN TwWV OAAOIoyOVWV
MIKPOOPYAVIONWY 000 Kal T OpYaAVOANTITIKA XOPOKTNPIOTIKA.

Ta atroteAéopata TG MEAETNG £0€IEav OTI N EQapPOoyn TNG £Euyiavong Tou vepou PE ATTIA opyavika ogEa
MTTOPEI va 0dnyrnoel o€ ONUAVTIKI QATTEVEPYOTTOINON TwVv aAAoloyévwy pikpoopyaviopwy (OMX,
Pseudomonas spp, BakTApIa TTou TTapayouv H,S) ota @IAETA Kal Ta aTTEVTEPWPEVA WApIA.

H xprion KITPIKOU Kal UTTEPOEIKOU 0ZE0C WS EVOAAQKTIKA PEOA €EUYiAvVONG TOU VEPOU OEV ETTNPEQCE TA
OPYAVOANTITIKA XOPOKTNPIOTIKA TWV OTTEVIEPWHEVWY WYPAPIWV, EVW TAuTOXpOova KABuoTéEPNoE TNV
TTOIOTIKI} UTTORABUION TwV Waplwv KATtd TV atmoBAKeuon o€ Yutn Kal odAynoe o€ ETTINAKUVON TOU
XPOVOU (WNG PIAETWYV KAl ATTEVTEPWHEVWY WAPIWV.

H ouoTtnuaTik agloAdynon TnG £TTidpaong TwV OuvONKWYV ETTECEPYATIAC OTNV TTOIOTNTA KAl T OIAPKEIQ
(WNG TWV YapIWV PTTOPEI va TTPOCQPEPEI TEXVOAOYIKEC AUCEIC yia Tn dlaxeEipion Twv AMEUPATWY Kal TN
BeATiwon TNG TTOIOTNTAC KaI TNG OIAPKEIAG (WG TOUG, KABWG Kal TN MUEIWON TwV ATTWAEIWV TPOPINWV
atrd TNV aAieuan PEXPI TO OTADIO TNG KATAVAAWONG.
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Nonthermal and minimal processing of fresh Mediterranean IFT19 o
marine cultured fish for quality improvement and shelf life extension

Theofania Tsironi, loanna Semenodou Athina Ntzimani, George Dimopoulos, Petros Taoukis

Ectodl of Chemical Eng T u
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Modeling the effect of surface washing treatment
on inactivation of spoilage bacteria and Qﬂ’ ICEF13
shelf life extension of fresh fish £ S

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

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

Introduction
The short shelf life and i of fish isa load was il for higher washing solution concentrations
and of are being New minimal and nonthermal and longer treatment. Higher reduction of the initial microbial load was observed
food processing methods are sought lvy the industry in the pursuit of pmducang after treatment with citric acid for TVC, F spp. and H:S-p g
better quality fish with d shelf life with of | and bal:tena and with lactic acid solution for Enterobacteriaceae spp.
sensory properties (Tsironi et al., 2014 and 2019; Tsironi and Taoukis, 2019). models were ped for the of spoilage bacteria as a
Several studies have been conducted recently on the efficacy of washing and function of i and the of acid in the washing
in i on food Limited water. The data were by (1)

work on the effect on fish has been publlahed and no industrial scaling-up has N
been reported (Thi et al., 2015). log(N—)=a'\/C—b'e""’ )

o

The objective of the study was to investigate and mathematically model the effect
of surface decontamination of fresh fish using alternative organic ackds on the
quality and shelf life during refrigerated storage.

Materials & Methods

Marine cultured gilthead seabream (Sparus aurata) were stored isothermally at
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) 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.

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 mlcmblo!ogical analysis (total viable count,
. lactic acid bacteria, H,S-producing
bacteria, etc), pH oolour texture measuremen( and sensory scoring. A sensory
score of 5 was taken as the average score for minimum acceptability.

Results

Initial surface decontamination (up to 2 logcfu/g for total viable count,
spp.. Ei spp. and H,S di g bacteria,

depenulng on species and processing conditions) by the adanon of organic acids

in the washing water was observed (Figures 1 a-c).

. @ .
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" . - .
It - ’ :
3 e A
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L . .
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i . i ’
¥ .}
00 pm fwiter) #30pgm @100 g - . 0 0 pom
. .
“heme (e " h “ime gminf " h
() Lactic acid
.. . ° % ® . Citric acid
b .
.
- .
B i :
3 "
] | 8
! =, ry "
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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) Pseudomonas spp. and (c)
Enterobacteriaceae, in whole gilthead seabream.

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

Microbial growth during storage of d (Control)
and treated 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 Pseudomonas spp. level of 107 cfu/g at all tested storage
temperatures (0-10°C). Based on the values at the end of the shelf life of me

studied indices and the of their rate
by the Arrhenius kinetics, simple for shelf life cal ion can be used
(Equalion 2).

1
()] @
where tg_is the shelf life (d) of gilthead seabream, logh, is the imit Pseudomonas
spp. load (7 log cfu/g), logNo is the initial Pseudomonas spp. load, k. is the rate
constant of Pseudomonas spp. growth at a reference temperature T, (4°C), E, is
the i energy of F spp. growth, R is the universal gas
constant.
Based on these calculations, the shelf life of gutted gilthead seabream for different
treatment conditions is presented in Table 1.

Table 1. Shelf life (days) of gutted for p
and storage conditions.
Processing / storage Control Citric acid Citric acid
conditions {100ppm/5 min) (200 ppm/10 min)
o°c 12 13 16
5°C 6 7 8
10°C 4 5 6

Conclusions

The results of the study that the of washing led to
improved quality stability during subsequent refrigerated storage and shelf life
extension. Initial surface decontamination up to 2.0 logcfu/g 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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Introduction

The short shelf life and penshablllly of ﬁsh products is a commercial drawback and
methods of are being i 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., 2014 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 fish has been published and no
industrial scaling-up has been reported (Thi et al., 2015).

The objective of the study was to investigate the effect of nonthermal, i.e. osmotic
dehydration (OD), pulsed electric fields (PEF) and minimal processing (i.e. surface
decontamination) on the quality and shelf life of farmed gilthead seabream and
European sea bass during refrigerated storage.

Materials & Methods
Gilthead seabream (Sparus aurata) and Ei sea bass (D) labrax)
fillets were treated using, OD (glycerol/NaCl soluuons) and PEF (250- 1000 pulses , 15
ps, 20 Hz, 1,7 kVicm- Elcrack-5kW, DIL, Q
pp to the i post-harvest fish pfooessmg methods The
incorporation of natural organic acids (0-200 ppm, 0-10 min-lactic acid or citric acid, 0-
150 ppm, 0-4 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 under controlled isothermal conditions (0-10°C). Quality
assessment was based on microbiological analysis (total viable count, Pseudomonas
spp., Enterobacteriacese spp.), pH, colour , texture measurement and sensory scoring.
A sensory scnre of 5 was Qaksn as the average score for mmlnum acceptability.

miniature deta—loggefs (cox TRACER ©, Belmont, NC).
Results

Effect of washing with organic acids on fish
Initial surface decontamination (up to 2 logcfu/g for total viable count, Pseudomonas
spp. and Enterobactenaceae spp.) by the addition of organic acids in the washing water

was (Figure 1). Mi ial load ion was i for higher
washing solution concentrations and longer treatment. Higher reduction of the
initial mi ial load was after with citric acid for TVC,

Pseudomonas spp. and H;S-producing bacteria and with lactic acid solution for
Enterobacteriaceae spp.

Lactic acid - Cric acid

. N Figure 1. Total viable count (logcfug)
. in whole gilthead seabream (Sparus

aurata) after surface washing vnm
L e 4 X lactic acid, citric acid or

Table 1. Shelf life (days) of gutted gilthead seabream for different processing and
storage conditions

Processing / storage Control Citric acid Citric acid
conditions (100ppm/5 min) (200 ppm/10 min)
o°C 12 13 16
5°C 6 7 8
10°C 4 5 6

Effect of OD treatment on fish
Osmotic dehydration caused substantial a, decrease with higher solution

concentrations showing the strongest effect. A, was initially 0.99 and reached final
values between 0.87, 0.83 and 0.82 after 240 min of osmotic treatment at 40, 50 and
60% glycerol, respectively. The effective diffusion coefficients of water (D..) and solids
(D.s) were calculated by applying Fick's law on the experimental data (Table 1).

Table 1. Effective diffusion coefficients of water (D,,) and solids (D,,) during osmotic
dehydation of sea bass fillets

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

40% glycerol 1,90 (£0,15) -109 1,82 (£0,12) 10%
50% glycerol 2,77 (£0,15) 10 2,50 (£0,21)-10%
60% glycerol 3,62 (£0,27) 107 412 (£ 0,55) 10*
PEFI50% glycerol 4,03 (£0,32) -10° 4,14 (£0,38) 10?

OD 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, respectively).

N . Figure 2. Microbial growth
3 rates in OD treated sea bass
- N fillets during isothermal storage
l . at 0-10°C.
_E o 1l ﬂ

[———————

Combined effect of OD and PEF an fish

PEF enhanced the mass transfer phenomena during osmotic treatment but did not
affect significantly the quality and shelf kfe of fish filets. PEF pretreatment further
increased D,, and D,, values up to 50% and 66% respectively (for 1500 pulses) and
the number of pulses correlated with the calculated D,, and D, values, following a
logistic mathematical model (Table 1).

Conclusions

The results of the study indi that the ion of and minimal
processing led to improved quality stability dunng subsequem refrigerated storage and
ngnrﬁcam shelf life extension, in terms of growth, and

acid.
T ‘
models were ped for the il ivation of i bacteria as
a function of treatment conditions and the concenttabon of acid in the washing
water. The experi data were by E ion (1):

Iog(N—)=a-w/LTb-e“'"

where N, and N are lhe initial and ﬁnal (after treatment) microbial load, C is %
(wiv) ing solutiol tis (min) and a, b, d are
constants. lel of sensory shelf life of gutted fish (score § by the sensory panel for
overall imp with a F spp. level of 107 cfu/g at all tested
storage tampmtum (0-10°C). The shelf life of gutted gilthead seabream for different
treatment conditions is presented in Table 1.
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of the fillets. Minimal processing of fish could open new distant
markets currently inaccessible to fresh fish products and allow the use of higher
temperatures (5°C) in the cold chain of seafood which would significantly reduce energy
and food waste. The application of surface sanitization by washing with organic acids
proved comparatively effective to the minimal and

studied.
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Introduction

growth during subsequent refrigerated storage of untreated

The short shelf life and psnshabilty of fish p is a

and of 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., 2015 and 2019;
Tsironi and Taoukis, 2019) Several studies have been conducted recently on
the efficacy of and in
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 surface decontamination of fresh fish using altemative organic acids
on the quality and shelf life during refrigerated storage.

Materials & Methods
Marine cultured gilthead seabream (Sparus aurats) were stored |solharmslly

(Control) and treated fish was modeled using the Baranyi Growth Model
(Figure 2). Limit of sensory shelf life of gutted fish (score 5 by the sensory
panel for overall impi 1) i with a F spp. level of 107
cfu/g 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 Arrhenius kinetics, simple equations for
shelf life calculation can be used (Equation 2).

logN, — logN,
tae = E. (1_ 1 (2]
ke exp [T (- 5
where fg is the shelf life (d) of gilthead sesbfsam. logN, is the limit
Pssudomonas spp. load (7 log cfulg), logN, is the initial Pseudomonas spp.
load, k, is the rate constant of Pseudomonas spp. growth at a reference
ire T (4°C), E, is the energy of F spp.

at 0°C for 6 days after harvesting. Fish was gutted and il in
water for 0-10 min. The incorporation of natural organic acids (lactic acid,
citric acid, peracetic 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 life.

Control (treated with water) and organic acid treated samples were
afterwards stored under iti (0-10°C) for shelf
life testing. Quality assessment was based on mlcmbnologlcal analysis (total
viable count, F Spp. b spp., lactic acid
bacteria, H,S-producing bacteria, alc) 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

Initial surface decontarmnanon (up to 2 logcfulg for total viable count,
Spp- and Ei spp.) by the addlllon of organic

wds in the water was (Figure 1). ial load

reduction was achieved for higher ing solution i and

longer treatment. Higher reduction of the initial microbial load was observed
after treatment with citric acid for TVC, Pseudomonas spp. and H,S-
producing bacteria and with lactic acid solution for Enterobacteriaceae spp.

Citric acd

Figure 1. Total viable count
(logcfug) in whole gilthead
seabream (Sparus aurata)

(
grthh (60-70 kJ/imol for the different (reatmanhs) R is the universal gas
constant.
Based on these calculations, the shelf life of gutted gilthead seabream for
nt it is in Table 2.

Total viable coune 5°C

Total visble coust 0°C

Towe 1 —
Total viable count 10°C
Figure 2. Total viable count
™ (logcfug) in whole gilthead
seabream (Sparus aurats)
after surface washing with
citric acid (200ppm for 10min)
or water (Control) during
isothermal storage at 5°C

Tome b1

Table 2. Shelf life (days) of gutted gilthead for dif
and storage conditions

Processing / storage Control Citric acid Citric acid
conditions. {100ppmV5 min) (200 ppm/10 min)
o°c 12 13 16
5°C 6 7 8
10°C 4 5 6
c lusi

. X after surface ing  with
.8 x X lactic acid, citic acid or
peracetic acid
' Tiose brin) ) ‘
Mathematical models were ped for the inactivation of bacteria
as a function of i and the of acid in the

washing water. The experimental data were adequately described by
Equation (1): N
Ia_q(—) =a-VC+b-e " (1)
No

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, d are
constants.

Lactic acid Citric acid Table 1. Constants of Eq.1
for the inactivation of

.015 3
s =00 20.022 Pseudomonas spp. as a
b 2574 2151 function of washing
d -0.137 -0.096 parameters
Acknowledgment

The results of the study indicated that the application of washing treatment led
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temperatures (e.g. 5°C) in the cold chain of seafood which would significantly
reduce energy and food waste.
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EXTENSION OF EUROPEAN SEA BASS BY SLURRY ICE COOLING DURING FISH

@ SEASONAL PATTERN OF FLESH QUALITY IMPROVEMENT AND SHELF LIFE aquaculture @
2 europe

HARVESTING AND TRANSPORTATION
- 4 = 210
_,J'__rr/Lx’ ;Jsb WMM',WMM:’.}MW'.TMMM“. 7 [ /
MUl Katerina?, Tasiikis Petros i

Mdmmnmmdm National Techrical dmmmmm
lhm—m"mw‘m—mmm m—-zu-;-' w‘ M:M'M—m&mm

Introduction | [Rosuns
Fish Is Hghly susceptble 1o spollagn. which can be caused by both isneic chemcal reackons | [ Protesse sctivity
J Growis The key 1o fan preservalion 1 the u-"wmalmul-v-l‘ The averall activity of the calpains and of the was sigr ly at the
lnnmv-m slightly above the freezing point and maintaining this temperature throughout e | jow waster temperature. No such di for e lysosomal and cathepsin
cald chain (Kaufieid et 3l 2010). The repiacament of ccrrvargional flske oo wih slirty e 35 3| L ackviies. However, umm“mm-ucmnnm—-
rotigarated stcrage M.. ilararces in of eazyre acthiton were reconied s eiher water
sholf-ife extermion, n termm of micrebisl growth, Mwwnmwwmau‘ ll—"odtlw-ln- Ision betasen calpsin and cdllagenase activites wat
(m.sunm 2021). | Mnm-—@u-‘m-nmmam-ugm(mmm
cathepsin 8 and L actvities acioss metheds o 3
Objective |
cbiective of the shudy was e evahaton of the efiect of | Astrong ind effect & is shown from PERMANOVA analysis. Dessite a high
{seasonaiity) and cookng medium of fish (SUTy ce) during harvesing and rarsporiation on flesh dispersion of valies. wmwm-—-mu(b‘wu
uality and kny par shelf ife of E: bass labrax). |

Materials & Methods
¥hole Ercbean sea bass (Dosmtravchus labras) was taken o the et capes fn it S
tarming

fom seawater), was transported 1o the labaratory in polystyrene baxes. Four difierent mixures o |

wury icn and corverional Sake icn were estad, coded as C: skaghlared and transporied in
100% faks ice. SC: slaughtered in 1009% sluy ke and tansporisd i 102% fake ice, S50.

50% shirry oo 50% fake ice, $100: slaughtered and tansparied in |

oo'!‘ o Tha o ot
100% sy ice. n--hmo-uuv,uu.mnn(-m)-n-umm e of e

W)W,MW, and senssey evalustion.

The a6 major proteases, ramely Calpsin, ase. Cathepsn B and L responsitée for
white muscle Gegradaion was measired. a piece of whits Tuscle was extracied from e filet at
siavughter (day 0) and on days 1, 2, 4, B and 15 post siaughter, Enzymas were exiracted and e
actvity was assayed. Acivly was axprested as fluorescence uniss (FU) change per minute per mg
seoten.

Rosults

« Microbial growth

At samling. the average waler lompeakin was 18.5°C and 27°C in Decamber 2019 and
Saptemiter 2020, respectivaly

T e

Figure 1. Growth of Psoudomonas spp. on whalo 36 bass sleughteved during (a) December and
) September

il )

] St

m%mmdwmmmmnnwmmm

The amblent effect ather on the on the
microtiel counts and shelf life of the fish precucs (Figeres 1.2). Pseudomenes 3pp. and H:S.
produzing becteris were the domirant spaliage micrecrgenisms in al samples tested. Popuatizns

of the rest of the bacteria lested, _-ndumhmdmmnmqhnmmnmsme |

pariod. Results of the microbiolegical analysis coincided rather well with e respectivn results of
the sensory evaluation of s ples. mhmu the physicochemical analysis shawed o effect of
the ambient water temperaiire on tha quality parametars meaturad. However, the Lse of skury ice
instead of the comventicnal Nske ice Jod 1o improved quality asd microbial stsbility during
refrigersted storage. a5 wel 25 10 8 2.6 day shelf4fe extension of whole sea bass stored 280 °C
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Figure 3. Enzymesc activly of enzymes in al sisugtéer a0d storage methods. Saperscrpts indcate
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and shell ray pro e
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EFFECT OF SLURRY ICE COOLING DURING

B l OZ HARVESTING AND TRANSPORTATION OF EUROPEAN
- . SEA BASS ON FLESH MICROBIAL QUALITY acuacyture (O
°PeD0
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Introduction
Post-harvest fish deterioration process is by physical damage, and (onnmmauon Therefore, the key to fish preservation is the immediate
chilling upen catch or harvest to a temperature slightly above the freezmg point and g this ghout the cold chain. Slurry ice is a biphasic system

P
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 daMe due to its spherical microscopic particles (Kauffeld etal, 2010).

. . : : . . . - s
Objectlve... . Evaluation of the effect of slurry ice use during harvesting and transportation of P sea bass (

labrax) on fish flesh and skin microbiome using conventional and novel “omics” analytical tools......
MAARY
& * Total Viable Counts Pseudomonas spp ¥ HsS.producing bacteria
— ¢
1 [ 5
e Slaughtered in slurry ice and transported in flake ice =
°Shughm-dmduwupaudilsﬁnyh e 5 2 & & > 3 x | 2 2 » 3 » »

0 T e
-Stored isothermally at 0 20.2 3 for 33 days — ¢ g "

v w TVC, Pseudomonas spp. and HaS-producing bacteria counts increased during

storage, whereas Brochothrix thermosphacta, yeasts/molds (<2.0 log CFU/g)
and Enxuabaaamma’g\mm{amed below the detection limit
during the 33-day storage period. 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 (Tsironi et al., 2019). Slurry ice
| culture-  delayed the growth of both Pseudomorias” 3pp. and H2S-producing

N

Amgbty and
sequence 168 (RNA sequences inte OTUS oTus based approach....... bacteria leading to better control of microbial growth as compared with
Exivact ONA conventional ice.
l Communty compoation: Which crganisms are present?
ﬁ ey e bdance r——

Microbial community
oo i d
e
-me ]
Retative sbusdance  OTU phylogeey
of OTUs s
communty

Relatos aurdinnce

4 days post-harvest

harvest day- transportation methods
slaughter methods e

[ \ / /
£ \; e / samples.

| 2o
* On harvest day, ds and inob were the domi genus in Cand S
MAAAAAAAAAN MAAAAAN

S R L] + Storage in slurry ice established Pm»doalmonmas as the dominant genus (6536), as opposed to
The two slaughter methods shared only “ 4 Psyfhlobaﬂrl@g%)lollowmg;t
170 of the soo different OTUs detected. 84 « YHeUEE O ltrry ice as an lmmvn Mnnng mtthod for farmed European sea bass
Four days post-harvested OTUs were resulted lnlugnrﬁamly diff hter and during storage.
reduced at 2g95. Different transportation * The with al slaughter in ice ﬂakes mdlmed that ice flake microbiome
methods led to a high microbial may reflect on the start microbiome of the fish and storage can dictate different trajectories in
differentiation with only 52 OTUs common microbiome composition.

between the three transportation methods
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Modelling the effect of altemative washing media on surface disinfection
of fish
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Food Improved by Research, Science, & Technology

INTRODUCTION

Several studes have been conducted recertly on the
Wicacy of washing and swlizng Irestments in
reducing microbisl populstions on pevishable food
sroducts. Limited work on the effect on §sh has been
publened and no induskial scalngup has been
mporked (Thi ot al,, 2015).

AIM

The objective of the study was to evaluate and

mathematically model the effect of surface

disinfoction of fresh fish, using Gfferent organic

acids s alternative washing media, on quality

stabliity In terms of microblal growth,
and

and on shelf life extension .

METHOD g
—

Whole marine culured  Eurcpean
DVcevtrarchus kabrx) was shudied.

Gapending on e tasted 25d) during guitng or letng for
et washing §mes (0-10 min) wies investigated
Micrabial enumeration before (control samples) and
afer  washing  included  several  spoliage
ms, such as tots viable count (TVC),

wakiton of pH, cobur and Watue measurement asd
sensory pammetars (1-0 scale ). A sansery score of 5was
faken 3% the aversge score for minimum accoplatilty.

Slurry 3] Fish

RESULTS

# Inival surface decontamination in the range of 1.0-2.0 logefuly
by the adaition of organic acids in e washing water, resulted
in 34 days shelf ife extension of fish stared at 0 C.

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

» Hghar mduction of the nital microbial load was cbserved
after treatment with citric acid for TVC, Pseudamanas spp.
end H,Sproducing bactenia, with lactic scd  for
Enterobecieriacess spp. and with PAA for Pseudomonas spo.
and Enterobacteriaceas, compared to other bacteria tested.

Memematical models were developed for the insctivation of spodege
bacteris as & function of resimant time and the concentration of acid
in the washing walec The expenmentad data was adequately
duscabed by Equaton (1)

logN = logN, —a - v - (C —b) ]

whem Noand N are the inoa’ and fina/ (sfter teatment) morobal bad. C
is washing solution concentrabion (ppm). 1 & treadment () and a, b are
constants.

Micecbial growh during subsequent religerated stomge of wnireated
(Conol) a7d trested fish was modeled using e Baramyi Growth Model
(Figwe 2, 3). Limit of sansory shell i of gutled fish (score 5 by e sensory
panei for ovorall impression) cancided wth a level of 107 cluig of
Psousomonas spp. for gutied samples and of TVC for filals, respacivaly,
stored a10° C (Tairans ot al, 2018)

Figue 2 Putonoras

i
L T4
:
:

Slurry Lﬂ Fish

CONCLUSIONS

The results of the study indicated that the application

of washing trestment with acids may result in
of spoilage

In gutted fish and fillets. Washing of fish using

organic acids can reduce Initial microbial load and

significantly extend the shelf life 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.
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® B | O E TREATMENT WITH ORGANIC ACIDS EXTENDS SHELF-LIFE OF @

GUTTED EUROPEAN SEA BASS (Dicentrarchus labrax) R~

Angelakopoulos Rafael’, Ntzimani Athina*, Semenoglou loanna®, Tsironi Theofania®-?, M Katerina®, Taoukis Petros*
* Laboratory of Food Chemistry and Technology, School of Chemical Engineering, National Technical University of Athens,
Athens, Greece (ntzimani@chemeng.ntua.gr)
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Introduction
Fresh fish can easily deteriorate after being captured due to the endogenous enzyme —

activity and rapid microbial growth naturally present 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).
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Conclusion
* Application of minimal processing of fish can extend
shelf life and penetrate new distant markets currently

Shurry (3] Fish

inaccessible to fresh fish products

G aig
Prearey 2060m)
= Calpain = Collagenase - "-u,;:;:

B - =
. . Cathepsin B
alle =¥ £ g LL I
= - = | — = e
. — — - -

g 4. Care, WU Adbr 5.7, Wi, 18 Mo Sctrskopi i o Scuncs, Sonnge ok, W US4 313
ML Ma i L A g Posaostiom o i /o S o Fouth 253 K . A 543,05 3
v

~7
EAAHNIKH AHMOKPATIA - 5 E z "A

‘Yroupyeio AypoTikiig Avantuéng  E.T. AAI;IAZ KAl OAAAZZAT E - 2014-2020

Kat TPOPIHLV 014 - 2020
avantu§n - epyacia - aAAnAeyyln

Evpwmraikn '‘Evwon
Evpwrnaiké Tapgio
©ahacoag kat AAiiag



Postharvest treatments of marine cultured fish for quality preservation

y y
Alayuon amoTeAeoHATWY s
Athina', glou loanna’, Kardamila Eleni”, Tsironl Theofania'2, Taoukis Petros'
2 e s e S e mally o Sl y 3 Fish
Atens, Athers, Greece ' = =

Introduction:

The short shef life and perishability of fish products is @ commercial drawback and methods of extension of the shelf 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 ife with retention of nutritional and sensory properties (Tsironi et al., 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
affect 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.

‘GM“E“MI"M(N’WMHW s sl Mll\‘b.
and plant and within 2¢h to the I;u-n::'\-lnqdlhml m“"" guited ond filted fish

Ntzimani A., Semenoglou I., Kardamila E., Dermesonlouoglou B — [ e

Four different mixtures of shury ice and comventional flake ice ware tested,
coded as C: sheghtered and transported in 100% flake ice, $C:

E., Tsironi T., Taoukis P. “Postharvest treatments of marine l’ iy e e e o

uassported in 50% slurty ice50% flske ice, 8100:

in 100% shurry ice. m:uuum(;l«nyunm)mm(-m)
C.

cultured fish for quality preservation and shelf life n.mm...mﬁ"::::“:f“"” _
extension”. EFFoST2021 International Conference. 1-4 [ S ]
November 2021, Lausanne, Switzerland (Poster it gt ing ST JNENS TR S0 WP BET ER RP =B SO

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

presentation). St o

i TVC, spp. and H:S. ing bactena counts increased
H during storage, whereas
(<2.0 log CFU/g) and Enterobacteriaceae (<1.0 log CFUM) remained

< - < below the detection limit owim the 33-day storage period. Initial counts
e of TVC, p. and H:S. bactaria were low and
B comparable with those raponod in the literature for fresh fish stored

Figure 1: Growth of (a) tosal viable i TRt 2

T Slurry Ice delayed growth of both Pseudomonas spp. HaS-
counts (TVC). (b) Pseudomonas = L o i -

3pp. and () HiS.peoducing bacteria producing bacterla lading to better control of microbial growth as
in whole sea bass during storage at compared with conventional ice.

0%C (O C, & SC, O §50, D $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 achieved at higher
solution and longer treatments.

Figure 2 Preudomonas spp. (log  Figum 3: TVCs (log cfwg) in fileted Higher reduction of the initial microbial load was observed after

chuig) in gutted ses bass sMer  %ea bass aflor surface washing with treatment with citric acid for TVC, Pseudomonas spp. and HzS-
surface washing with irio s cida add (7500ppm for 10mbs) producing bacteria as compared to the rest of the microorganiams
(200ppm for 10min or Water and  Water and Control during storage at tested.

Cantral during storage at 0'C oc

Thi, AN.T., Sampers, L, Haute, S., Nguyenc,
B.L, Hendricloc, M., Deviieghere, F. (2015). Int
J Food Microticlogy, 208, 93-101

0 Replacement of conventional flake ice with slurry ice resulted in improved quality and microbial
stability during refrigerated storage, resulting in 2-6 days shelf life extension of whole sea bass
stored at 0 "C, without affecting the sensory properties of the product, whereas,

0 initial surface decontamination up to 2.0 | by the addition of citric acid in the washing | [.Tsiconi T., Anjos L, Pinto P.LS., Dimopoulos
water, resulted in 2-4 days shelf life exten: and 'lohd samples at O'C G, Santos S., Santa C., Manadas B., Canario
systematic evaluation of the effoct of i and it A, Teoukis P., Power D. (2019). J Food Engi,

262, 83.91.
-Tskoni T.. Taoukis P. (2019). Referance
Module in Food Science. Elsevier, pp. 1-7.

qmammnbolmhmwmhmm -onlmlotmhhamlhamnm
uality and shelf life of fresh fish and reduce food losses during distribution and storage from
harve: up 1o the consumer level.
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http://slurryfish.chemeng.ntua.gr
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“Take home message”

One third of all food is thrown away - Let’s cut down on food waste!
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Mpoypaupa SlurryFish pe Tn ouyyxpnuatodotnon tTng
EANadag kat tng Eupwmaikng ‘Evwong

KQA. OMNz/MIS 5010939

‘MeAETn wat epapuoyri katvotTouwy UEBOdwY ora orddia TNG
alievonc kat tn¢ emeEepyaoiac yia tn PEATIWON TNC moI0TNTAC
Kat TnN¢ d1atnpenouoTNTac twyv yunpwv”’
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