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Upphitun

Adur en pu ferd & naestu gleeru,

e Skrifadu nidur 3-5 stikkord sem utskyra hvers vegna rétt
medhdndlun og vinnsla medafla/hents fisks er
naudsynleg

e Skrifadu 1-2 setningar um veentingar pinar til pessa
hluta
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Innihald hluta

* |Inngangur

* Brottkast fisks - eiginleikar og stodugleiki
* Veiditaekni og medhondlun um bord

e Nystarleg vinnsluhugtok

* BARF vinnslutzekni

* Pokkun og dreifing 8 BARF
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Inngangur

“Nuverandi eining gefur yfirlit yfir medhéndlunaradferdir, adferdir og
teekni til ad vidhalda eda baeta gaedi, stodugleika, 6ryggi og neeringargildi
nuverandi fisks/meitafla i dag. Pannig er haegt ad flytja lifmassann yfir i
verOmeetar naeringarrikar MARPET BARF vérur”

T.d.,,
- Adferdir vid vardveislu um bord & BARF hraefni (hentan fisk/medafla)
- Adferdir fyrir BARF vinnslu og dreifingu
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pattur 1 - Brottkast — eiginleikar og
stoougleiki

- Neeringarsamsetning og snefilefni

- Fiskskemmdir: Sjalfsmelting-, 6rveru- og
efnabreytingar
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Nzeringarsamsetning og snefilefni

Nalaeg samsetning fisks

Vatn
Protin
Lipidar
Steinefni
Kolvetni

Vitamin B12

70-84 %
15-24 %
0.1-22 %
1-2 %
0.1-1 %

- lodine
Seleniu

m

Iron

Calclum
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Skemmd fisks byggist @ premur ferlum: (1)
ensimbundinni sjalfsmeltingu, (2) 6rveruvexti og
umbrotum og (3) oxunarvidbrogdum.

Types of Fish
Spoilage

Causes

Changes

Biological

* Enzymatic

Glycolytic enzymes

Autolytic enzymes

Cathepsins

Chymotrypsin, trypsin, carboxy-peptidases
Calpain

Collagenases

Trimethylamine Oxide (TMAO) demethylase

Lactic acid production, flavour changes in fish flesh (nucleotide degradation),
belly-bursting, colour change (black discoloration, yellowing of fish flesh,
brown discoloration)

= Microbial

Specific Spoilage Organisms (SS0) (Pseudomonas, Shewanella, Photobacterium,
Acinetobacter, Aeromonas, Moraxella, H,S producing bacteria)
Pathogenic bacteria:

- Indigenous bacteria (Clostridium, Vibrio sp., etc.)
- Non-indigenous bacteria (Salmonella sp., Escherichia coli, Shigella)

Loss of juiciness, firm texture, discolouration, and formation of ammonia-like
off-flavours due to TMA production

Chemical

Oxidative rancidity

Rancid flavour and odour, texture changes

Non- enzymatic oxidation

Discolouration

Speranza, B., Racioppo, A., Bevilacqua, A., Buzzo, V., Marigliano, P., Mocerino, E., Scognamiglio, R., Corbo, M. R., Scognamiglio, G., &
Sinigaglia, M. (2021). Innovative Preservation Methods Improving the Quality and Safety of Fish Products: Beneficial Effects and

Limits. Foods, 10(11). https://doi.org/10.3390/foods10112854
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Daemigert umbrotsefni bakteria sem veldur
skemmdum a fiski

w.. Ammonia, acetic, butyric
LUEEIGIIEN o0 g propionic acid

spoilers Trimethyl amine, hydrogen sulfide,
volatile sulfur compound(CHaSH),
\ Hypoxanthine

Trimethyl amine,
hypoxanthine

R P. phosphoreum

Ketones, aldehydes, esters, sulfides

Trimethyl amine,
hydrogen sulfide Pseudomonas spp.

Vibrionaceae

Source: Rathod, N. B., Nirmal, N. P., Pagarkar, A., Ozogul, F., & Rocha, J. M. (2022). Antimicrobial Impacts of Microbial Metabolites on the
Preservation of Fish and Fishery Products: A Review with Current Knowledge. Microorganisms, 10(4), 773.
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Spurningar fyrir patt 1:
Hvers vegna er litid a fisk og sjavarfang sem “naeringarrikt”

Raeddu stuttlega mismunandi adferdir sem draga ur geedum og oryggi MARIPET BARF
hraefnisins

UMRADUVERKEFNI
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pattur 2 - Veiditaekni og medhondlun um
boro

- Veiditeekni

- Keeligeymslur i skipum

- Frystiskip (og forvinnslu piding)

- Magngeymsla og pokkunaradferdir
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Veiditaekni

Geeti taeknibylting bundid enda a hina
umdeildu framkvaeemd sem brottkast er?

- Beett netah6nnun
- Notkun myndavéla og skynjara

- Londunarskylda 6had staerd fisks og tegundar

Hins vegar er mikilveegt ad 6rva upptoku nyrrar
taekni fyrir smabata med nidurgreidslu
kostnadar i formi ivilnana
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Keelitaekni — litil (<12 m) og medalstor skip (12-24 m)

r 3
2 32 3% 3
EnE e e e *
| 22 327 %

' '
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T 30 30 3 rge
St e
R RIL 2
* Supplying slurry ice Caught fishes are Cold storage Dehydrated ice
Seawater during sailing dipped in slurry ice after landing for shipment

Notkun 3 fljétandi is er besti kosturinn til ad kesela fisk
um bord i litlum og medalstorum fiskiskipum

- Styttri kaelitimi midad vid ad mylja blautan is og
hafis

- Fljotandi is synir laegri sjalfsmeltingu og baett
ferskleikastig

Fish temperature (°C)

K-Value (%

25

20

15

10

\

\

\ st L) 120min. to reach 0°C
\/ ya SN 28min. to reach 0°C
Silgae-l 17min. to reach 0°C

e

1 L L 1 L
20 40 60 80 100 120
Storage time (min.)

B Sea ice
m Slurry ice

Day 1 Day 2

https://saramac.co.jp/technology/slurry-ice/



Erasmus+

MariPet

TURKIYE ULUSAL AJANSI

TURKISH NATIONAL AGENCY

% %

Keelitaekni — steerri fiskveidiskip (>24 m)

https://www.teknotherm.no/fisheries/fisheries-
systems/rsw-systems/attachment/rsw-system2/

Kaeldur sjor — RSW

Hafa getu til ad keela fiskinn nidur i um pad bil -0,5
°C an pess ad yfirkeyra RSW pjoppuna

Haegt er ad geyma undirkaeldan fisk i marga daga
ef sett er upp vatnshreinsikerfi

Hins vegar er kaeligetan takmorkud vid afkastagetu
bjoppunnar og fiskmagnid

Flokka parf fiskinn vid I6ndun

Third stage, Super Chilling -8°C
Second stage, cooling -4°C One turn in the Rotex
) equals 300 kg into tub
Pl Patented air/liquid
b circulation system
Each chamber in the Rotex
system has a heat exchanger

First stage, bleeding +2°C

300 kg in each section
of the Rotex

Fully automatic process, all

Size/species grading
individuals get the same

PATENTED TECHNOLOGY treatment

https://www.skaginn3x.com/sub-chilling-onboard

Djupkaeling

Sameinar blaedingu vid lagt hitastig med 6dru og pridja kaeliprepi
(7% saltvatn), laekkad hitastigid nidur i ofurkeeldar adsteedur
(fiskhiti -2 °C)

Minnkar sjalfsmeltingu og baetir 6rverustdédugleika

Adskildar fiskgeymslur gera flokkun eda vinnslu a fiski um bord
mogulega

Baett sjalfbaerni vegna minni porf fyrir is eda RSW vatn til ad
vidhalda lagu hitastigi (20% minni flutningspyngd)
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https://global-
uploads.webflow.com/60acbhce8fe71ea
77c3a86a2a/60acbce8fe71leaalc8a86fe
c_Automatic-Brine-Freezer-p-800.png

Agangsfrystir Pakilfrystir
- Agangsfrystiteekni eykur yfirbordshitaflutning - Sjalfvirki saltvatnsfrystirinn er tilvalin frystilausn
med loftkeelingu fyrir sjavarafurdir sem pola mikla seltu.

Frystirinn notar sterka saltvatnslausn sem er
kaeld nidur i -17 °C med varmaskipti.

- Stodugir loftstrokar keelds lofts umlykur og

snoggkeelir fiskafurdina. islagid sem myndast i - [dyfsfrysting er mjog skilvirk par sem

kringum véruna er dkyrrara og hitaskiptin verda varmaflutningurinn er 100% an hitahindrana,
sem veldur mjog stuttum frystitima.

mjog ahrifarik
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Onnur faanleg frystitaekni

Hradfrystiskapar

Snerti- eda plotufrysting

Krydgenisk frysting

Straumur af koldu lofti er dreift & miklum hrada
yfir fiskinn, venjulega i litlu herbergi eda gongum

Bein snerting milli fisksins og kaelda yfirbordsins

Keeldum vokva er 1dad yfir yfirbord fisksins

TURKIYE ULUSAL AJANSI

TURKISH NATIONAL AGENCY

https://global-
uploads.webflow.com/60acbce8f
e71ea955ca86a28/60achce8fe71e
a052ba86ce9_IQF_Freezer_singlel
ane_1000.png

https://global-
uploads.webflow.com/60acbce8fe7
lea77c3a86a2a/60acbce8fe71eadsd
aba870f9_Automatic-Contact-
Freezer.png

https://www.messer-
us.com/hubfs/Messer%20US%
20Website_2019/Website%20P
age%20Images/Phase%202%20
Page%20Images/Product%20lm
ages/messer-wave-
impingement-freezer.jpg
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Magnpokkun og geymslulausnir

Pokkun og geymsluhugmyndir a hentum fiski verda ad taka
tillit til tilteekrar taekni um bord fyrir frummedhdndlun. Hins
vegar er naudsynlegt ad medhondla fiskinn eins og
adalafurdina til ad fordast ryrnun og gaedatap. Nokkrir
mikilvaegir peettir sem parf ad hafa i huga eru:

gim

B 1"...;

- Hid vannytta fiskmeti verdur ad keela rétt

- Annadhvort geymt i fljotandi is, a blautum is, RSW, eda lauspakkad i
lofttaemi eda sérstoku andrumslofti (og ad auki geymt ais eda i
kdldu herbergi))

- Frysting mun beeta sveigjanleika i tengslum vid frekari vinnslu
sem BARF
- Frosnar fiskblokkir parf ad geyma i frystihusi
- Blokkum af frystum fiski sem kastad var af stad geeti verid pakkad i
bylgjupappa
- [ samanburdi vié loftteemandi plast mun notkun pappa draga ur CO,
fotsporinu
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Spurningar ur peetti 2:
Hvers vegna er mikilvaegt ad kaela MARIPET BARF hraefnid eins hratt og moégulegt er?
Hvada kaelitaekni myndir pu velja um bord i litlum fiskibati og hvers vegna?

UMRADUVERKEFNI
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Vardveisla BARF hraefnis um bord (vefsl6d @ malsrannsdkn pdf skrana)

MALSRANNSOKNARVERKEFNI 1
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pattur 3 - Nystarlegar vinnsluadferdir

- Hurdle adferdin
- Mild vinnslutaekni
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Hurdle adferdin

Hurdle taekni sameinar vardveislutaekni, kallad hindranir (e. hurdles), til
ad nd hamarks drapi 4 6rverum og a sama tima halda skemmdum 3

naeringargaedi matveela/fédurs i lagmarki

Onboard hygiene  Chilling Biopreservation Natural extracts Packaging
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Mild vinnslutaekni

[ Mild Processing J

h . . . .
Ohmic heating { Physical ] [ Chemical ] t Biological } || Atmosphere

methods methods methods modification
X N X 2 B
M;\croyvave —[ High Riessie ] Ozone ] Bio preservation] — Cooling
eating processing L )

Organic acids, ( )
Sous vide —[ Curing J B ] /] Natural extracts] —‘ Packaging
) preservatives

~

Infrered heating

i =\
Ultraviolet and
pulsed light

Radio frequency;
heating

— Cold plasma

s il ol ple ol

e——
_‘ Pulsed electric
field

p—— Heimild: Abel, N., Rotabakk, B. T., & Lerfall, J. (2022). Mild processing of seafood—A
review. Compr Rev Food Sci Food Saf. 21, 340—-370. https://doi.org/10.1111/1541-

4337.12876

— Ultrasound

V————
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Spurningar ur paetti 4:
Raedid “Hurdle adferdina” stuttlega
Hvernig veeri haegt ad nyta “hurdle adferdina” vid framleidslu @ MARIPET BARF voru?

UMRADUVERKEFNI
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battur 4 - BARF vinnslutaekni

- Piding

- Aukefni (6lifreen aukefni, lifraenar syrur, nattarulegir
Gtdreettir)

- Gerjun og lifefnaverndun

- burrkun og frostpurrkun
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Piding a frystum vannyttum fiski fyrir BARF framleidslu

piding er gagnsteett ferli vid frystingu.
Varmaflaedinu er snuid vid og beint inn i
bad i stad pess ad nd varma ur vorunni.
pidingu er erfidara ad framkvaema rétt en
frystingu vardandi fyrirsjaanleika og
stiéornunarhafni. Piding samanstendur af
tveimur afongum:

https://global-
uploads.webflow.com/60acbce8fe71ead5
5ca86a28/60bf9c98b666a56af2falald _Ro
teX_Dual_Huge_lmage-p-800.png

- Temprunar fasi

- Frostlosun :
Mikilveegt er ad minnka timann sem fer i = E o g
frostlosun vegna mikillar ensimvirkni. i

Ensim verda \%irk i vodvavatnsfasanum sem N ,/////////////////////////////////A one.

auka sjalfrof og hrérnun fiska.

|

|
-15° 4 I
|
|
|
|
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Aukaefni

Inorganic additives Natural extracts

¢ Natural or synthetic made e Can occur naturally (by-product e Derived from plant tissues like
minerals from fermentation (lactic acid)) roots, leaved, fruits in a two
e NaCl or added during food stage extraction process
* Nitrites processing
e Sulphates * Examples: e Antimicrobial effect
* Lactic acid e Example sources:
= Citric acid * Fruit peels
= Formic acid ' * Spices
= Propionic acid = Seaweed

= Sorbic acid
= Benzoic acid
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Gerjun og lifefnavardveisla

\ purification o additive " \ . _
‘ ' - - o O v R T Primary benefits
LAB semi-purification 2 Y . N » Pathogen inhibition
direct superficial A * Spoilage bacteria control

bacteriocins ~ spraying encapsulation
active packaging

Secondary benefits

* Sensory improvement

* Nutrional values

* Probiotic effect

* Longer shelf life of
products

* Prevents food waste

non-starter ingredient

starter in fermentation

\J

Heimild: Modified from Barcenillaet al (2022) Application of lactic acid bacteria for the biopreservation of meat products: A systematic review, Meat Science,
Volume 183 https://doi.org/10.1016/j.meatsci.2021.108661.
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borf a notkun stofna vid lifvardveislu matveela og

fédurafurda

Safety

Compatibility Stability
Lactic acid B

bacterial
culture

Antimicrobial

activity Effectivity

Mynd med orlitlum breytingum fra Ghanbari et al (2013) LWT 54(2) 315-324

https://doi.org/10.1016/j.lwt.2013.05.039.

Oryggi: GRAS-6rverur druggar fyrir
dyr og menn

Stodugleiki and samhaefni: LAB
verdur ad lifa af, vaxa og framleida
askileg umbrotsefni i hraefninu,
ferlinu og geymsluadstaeedum sem
notadar eru

Orverueydandi adferdir og virkni:
LAB verdur ad framleida aeskileg
orverueydandi umbrotsefni a
ahrifarikan hatt vid peer adstaedur
sem beitt er
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Gangabpurrkun

. o ) Breytur sem hafa ahrif a
| gangapurrkun er hraefnid sett i

_ burrkunarhrada:
annan enda lofthitadra ganga og . Hitastig
burrkad stift adur en pvi er safnad i - Rakastig
hinn enda ganganna. - Loftfledi
( B————  Advantages Disadvantages

Easy to control the drying  Time consuming => costly
parameters

Can dry large amounts of  Not suitable for
materials thermolabile products

Fan ————2_  Water removal
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Frostpurrkun

Frostpurrkun er purrkunarferli med
laghita lofti par sem vatnid er fjarlaegt i

formi iss. A pressure (mbar)
1013 p
Prju stig frostpurrkunar: eporation >
. / . i -« Condensati
1.  Frysting hraefnis Mg ™ wliqud
2. Adalpurrkun Liquid
3. Seinni purrkun < Freezing
Solid
Advantages Disadvantages 61 b Vabor
Prevents oxidation due to low Time consuming Sublimation > P
temperature tC:irl:ensatlon
Heat sensitive componentssuchas  Energy inefficient R ; A |
vitamins, antibiotics, microbial -40 0 100
culture can be preserved Temperature (°C)
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Spurningar ur patti 4:
- [ MARIPET BARF voru sem 4 ad dreifa sem ferskri — hvada vinnslutaekni myndir pu ihuga ad
beita til ad fa voru med naegilegt geymslupol, t.d. 3-4 vikur?
- Reeddu stuttlega kosti og askoranir sem tengjast
- i) frosinni MARIPET BARF voru
- ii) purrkadri MARIPET BARF voru

UMRADUVERKEFNI
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BARF vinnsla (vefsl6d a Malsrannsdkn pdf skra)

MALSRANNSOKNARVERKEFNI 2
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pattur 5 — Pokkun og dreifing BARF

- Notendaveenar pokkunar- og dreifingarlausnir
- Virkar pokkunarlausnir
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Notendavaenar pdkkunar- og dreifingarlausnir

Dreifing @ frystum BARF vorum eykur Haegt er ad na godri
sveigjanleika vorunnar og geymslupol pokkunarpéttni med pvi ad nota
- BARF verdur ad vera i hlutastaerd til ad fleiri en eitt umbudaefni, t.d.
uppfylla krofur notenda og draga Ur BARF - PP/EVOH/PP
tapi (abyrgd BARF) - PA/PE/EVOH/PE
- Velja verdur umbudaefni med - PE/EVOH/PE
framurskarandi hindrunareiginleika sem - PP/EVOH/PE

tengjast gas- og vatnsdreifingu og
béttingareiginleikum. Daemigerd efni eru:

- PdAlyamid (PA)

- Pdlyetylen (PE)

- Pdlyetylen tereftalat (PET)

- Etylen vinyl alkéhél (EVOH)

- Pélyvinylidenklérid (PVAC)

- Malmhudud efni (e.g., MET-PET)

(

PET/MET-PET/PE

PP
EVOH
PE

PET (outside)
Printable, trans, parent

MET-PET
Metalised high barrier layer

PE (inside)
High seal strength and integrity
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Virkar pokkunarlausnir
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Active Packaging

————————————————————————————————————————————— - An(imicrObiaI paCkaging Addition of Iabels' SaChetS
r ] (AMP) or pads in packaging
: v v v v v vy ¥
! Active scavenging Packaging material layer Active releasing | Bioactive
| systems systems | Direct Surface Surface Antimicrobial cdible Generators/ Scavengers
g addition of attachment coating of polymers coatings and emitters / absorbers
| Active agent layer <;.£ co | AMP of AMP AMP films
>
| CO, - 5 |
Antimicrobial .
| 0O, agent | y *
I T Antioxidant | {\Mm.; = . AM I Natural ” Modified ” Ethanol ” CO, 'I 0, || Moisture I
| - Ethylene | on surface on surface
| Eihylene i i 7 7 7 1
Dreservative .
Taint Preservatives . Solvent In the Multilayer Precursor Nano-
| | compounding melt films molecules composites
I I / carriers

https://www.sciencedirect.com/science/article/pii/S0956713517303006#figlv

Virkar umbudir geta lengt geymslupol og beett geedi voru med pvi ad hafa ahrif 4 ferli eins og oxun fisks, oliu og
fitu og orverufraedilegar skemmdir vegna bakteria, sveppa og gerla. Notud er taekni sem visvitandi losar eda
gleypir efnasambond Ur matveelum eda hofudrymi matveelaumbuida, sem lengir geymslupol voru med pvi ad
stodva nidurbrotshvorf fituoxunar, 6rveruvaxtar og rakataps og virkar pvi betur en hefdbundnar
matvaelaumbudir. Notkun virkra umbuda getur dregid Ur haettu & matarsykingum og beett geedi og oryggi

matvaela almennt.
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Spurningar ur peetti 5:
Raeddu stuttlega hugsanlegar umbudalausnir fyrir MARIPET BARF vérurnar
Hvernig geta virkar pokkunarlausnir baett sjalfbaerni umbudahugmyndarinnar?

UMRADUVERKEFNI
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