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sula 100°C Allir gerlar drepast, en gré lifa af
80°C
GerilsneyBing  73°C Sumir gerlar (syklar) drepast
60°C
Gerlum fjdlgar haegt
40°C
Gerlum fjdlgar ort
20°C
Hitastig i keeli  5°C Gerlum fidlgar hagt
1-4°C 0°C
Flestir gerlar haotta ad fidlga sér
-10°C
Hitastig [ frystikistum -18°C
o Orverur lagstar i dvala
Hitastig i frysti lum -24°C en geta ordid virkar & ny
il e e eftir pidingu matvala

-30°C _
oS

Hlutfallsleg virkni

Af hverju frysting?

Naum ad laekka vatnsvirkni i 78% med godri
frystingu (a,, = 0,78)

St6dvum pannig orveruvoxt og haegjum a 66rum
skemmdarferlum
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Vatnsvirkni (a_)
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Hzeg- eda hradfrysting ?

» Haegfrysting er i kyrru loft < 1 mm/klst

e Hradfrysting:
» Frystihradi > 10 mm/klst

» Innan vid 2 kist ad frysta voru gegnum
fasaskipti O til -5°C

Hrabfrysting: Pad md ekki taka
lengri tima en 2 kist a0 lekka
hitann ar 0°C [ -5°C
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Skilgreining & hradfrystingu.
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( Before thawing After thawing \
et - -
(10 months)
-40C
Hradfrysting /
Quick [reezing

(Frozen at -80°C)
-20C

> [Frozen Storage
(10 months)

-40C

Slow [reezing /

(Frozen at -20°C)

Haegfrysting \
- 20°C

e O
Hraafrysting/ Netural ells \ Haegfrysting \___—

s
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After slow freezing

)

REF: Rumape, O. et al., 2021

After fast freezing
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Varmaflutningur i frystingu og
bidingu

* Varmaburdur, convection, h-gildi [W/(m?K)]
mismunandi eftir frystiadferd eda frystitaeki

» Getur munad x10 & blastursfrysti
(h=50) og plotufrysti (h=500)

* Varmaleidni, conduction, k-gildi [W/mK]
mismunandi eftir hraefni.

» Feitur fiskur (lax raud lina) leidir varma
haegar en magur fiskur (porskur bla
lina)

» bidingarferlid tekur lengri tima en
frysting vegna pess ad pegar ysta lagid
bidnad pa haegir a varmaflutningi
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e Praun fitu er vandamal i frostgeymslu a feitum
fiski en afmyndun préteina i mogrum fisk

. . e pekkjum alpjédlegar reglur um -18°C sem haesta
H|tast|g -18°C eaa -25°C ? hitastig i geymslu og dreifingu frosinna matveela.

e -18°C er einnig algengt hitastig i heimilisfrystum
TMA-O
Trmathyisminsouds e Ppeer reglur eru um smasolu og dreifingu og er of

hatt hitastig fyrir idnadinn, sérstaklega pegar
fituinnihald er hatt.

e Uppsjavarionadur buinn ad stilla siginn a@ ad vera
undir -25°C i frystikedjunni

e Laxaidnadurinn parf ad vera a svipudum stad, ad
passa lagt hitastig og lagmarka hitasveiflur i
frostgeymsl|u!

betta er m.a. pad sem gerist i frystigeymslunni. ) )
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Ah rif hitasveifla i frostgeyms|u Med hitasveiflum er st6dug hreyfing & vatni

milli fasa

e Hrim i poka og frostpurrkur a raekju
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Proun i frystitaekni med:
e Prysting:
» Haprystingur
Normal Structural » Breytilegur prystingur (Pressure shift)
» lIsochoric freezing

Nature cell freezing ; damage

Segulsvid

e Bylgjur:
> Orbylgjur
> Utvarpsbylgjur
» Hljodbylgjum

High pressure Less structural .
Assisted freezing damage > Rafsegu I byng ur
O.fl.
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REF: YANG, K. et al., 2021
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 Hefdbundin piding er i lofti, vokva eda
snertipiding.

Umbhverfishiti 18-20°C

* Refreshed (eda 1xFrozen)

Pidingu Ioki3 > Yfirleitt fiskur sem er frystur a sjo fyrir
daudastirdnun, haegt ad na mikilli
gaeedavoru ef gett er ad hraefni,
frystingu og pidingarferli.

/ > barf ad passa ad bida med slikar vorur
/ Blokkin tekin tr geymslu gegnum daudastirdnunarferli i

og sett & bora til pldnunar
S : frostgeymslu, annars skreppa paer

- Geymsla - hitastig -23°C = S saman i b|'6|n gu.

AN Frystingu lokid og
blokkin sett { geymslu

Pl&tufrystir - hitastig -40°C
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Proun i pidingarteekni med:

Conventional thawing

e Vakium - lofttaeemi

e Pprystingur - Pressure assisted thawning

e Rafskaut
e Bylgjur:
Frozen Phase Thawed > f)rbyl gjur

change ; .
» Utvarpsbylgjur

Ultrasound-assisted thawing » HIjédbylgjum
» Rafsegulbylgjur

Ofl
Dual-frequency
Mono- frequency .
Frozen Phase Thawed diasoni sequential

ultrasound
change

12

REF: YANG, K. et al., 2021. WANG, Y., 2020



Piding - Hljodbylgjur

biding i vokva

2 - ., ) piding i lofti
| med hljédbylgjum
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Bylgjur hafa ahrif baedi a pidingarhrada og gaeda afurda

piding i vokva
med hljodbylgjum
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Kblémg i |0ftlj
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REF: Effect of low frequency ultrasound thawing method on the quality characteristics
of Peru squid (Dosidicus gigas)




Isochoric frysting og piding
undir prystingi

FRESH SPINACH FROZEN ISOCHORICSYSTEM COMMERCIALLY FROZEN
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Gadamatspeettir:
Skynmatspeettir, ferskleiki
Aferd
Litur
Vatnsheldni, vokvatap/drip
Oxun fitu (feitur fiskur)

TVB-N, afmyndun préteina (magur fiskur)

Protein nidurbrot, gelmyndun
o.fl.
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Avinningur betri frysti- og
bidingartaekni

Quality Impact

Sensory quality changes
> physicochemical changes
microstructural structure
Water holding capacity
pH value

> Protein oxidation
Lipid oxidation

Improvement methods

29 ‘
> new freezing technology
high-pressure assisted freezing

electromagnetic wave-assisted freezing
ultrasonic-assisted freezing
< » anti-freeze agent additive
(antifreeze protein)
> active packaging technology,
(CIN/starch/PVA film)

Freezing conditions

> freezing temperature
(eg.-20. -40. -80°C)

> freezing methods
(air freezing ; blast freezing)

> freezing rate

(fast freezing ; slow freezing)

Avinningur fyrir sjavarfang:
e Aukin afkost — hradari frysting og piding

* Mogulega orkusparnadur og/eda laegri
rekstrarkostnadur

* Aukid geymslupol i frostgeymslu - sveigjanleiki
e Aukin gedi — ferskleika peettir
* Vardveisla neeringarefna med minna drippi

e Minni matarséun
» Betri nyting (minna vokvatap)
» Betri sudunyting
» Aukid geymslupol
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