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Faktory ovlivnujici vyzivovou hodnotu

* Geneticke

* Prostredi

* Potrava

e Stari

 Rocni obdobi
e Skladovani

e Zpusob Upravy

* Prirodni toxiny
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Zakladni slozeni
e \oda 50-85 %

e Bilkoviny 16-22 %
e Snadna stravitelnost
e Vysoké AK skore

e Tuk 1-30 %
* Omega 3 — MK, DHA, EPA

e Vitaminy A a D, skupina B
e Selen, fosfor, zinek, vapnik
e Karotenoidy - astaxanthin
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Tuk

Snizeni teploty — zvySeni PUFA a LC-PUFA

Porovnavaji se fyzikalni vlastnosti vicenenasycenych a
nasycenych mastnych kyselin ve vztahu k bodim tani a
tekutosti.

Obsah PUFA ovliviiuje fluiditu membran a aktivitu enzymu
vazanych na membrany.

Vliv prostredi, zejména teploty, na poikilotermni zivoCichy je
posuzovan ve vztahu ke slozeni a metabolismu membranovych
mastnych kyselin.
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Omega 3 a omega 6 MK
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Doporucené denni pfijmy EPA a DHA (mg/den)

SACN/COT, UK 2004 450
National Heart Foundation (Australia), 2008 500

American Dietetic Association and Dieticians of

Canada, 2007 500
FAO/WHO Expert Consultation, 2008 250-2000 *
American Heart Association, 2002:
Coronary heart disease sufferers 1000
Those seeking to reduce triacylglycerols 2000-4000
(blood fats)
National Health and Medical Research Council
(Australia):
Male adults 610
Female adults 430
European Food Safety Authority, 2010 250
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Chovany vs. Divoky losos

Table 2. Proximate water, protein and lipid composition (g/100 g of muscle) of wild (n = 23),
farmed (n = 20), and escaped (1 = 17) Atlantic salmon.

Parameter Wild Salmon Farmed Salmon Escaped Salmon
Water 69.6 +2.44 614+1.6°¢ 66.5+1.7P
Ash 12+0.1°2 1.1+01° 1.2+0.03p
Fat 60+15¢ 179 £2.82 120+24°
Protein 162+ 1.4° 154 +1.0b 15.8 = 0.6 2P

Values with different superscript letters in a row are significantly different (p < 0.05).

Jensen IJ, Eilertsen KE, Otnaes CHA, Maehre HK, Elvevoll EO. An Update on the Content of Fatty Acids, Dioxins, PCBs and Heavy
Metals in Farmed, Escaped and Wild Atlantic Salmon (Salmo salar L.) in Norway. Foods. 2020 Dec 19;9(12):1901. doi:
10.3390/fo0ds9121901. PMID: 33352671; PMCID: PMC7766777.
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Species Total fat EPA DHA EPA + DHA:=
g/100g

Salmon, Atlantic, farmed 12.4 0.690 1.457 2.147

Anchovy, European, canned in oil® 9.7 0.763 1.292 2.055

Herring, Atlantic, cooked 11.6 0.909 1.105 2.014

Salmon, Atlantic, wild, cooked 8.1 0.411 1.429 1.840

Salmon, Chinook, cooked 13.4 1.010 0.727 1.737

Tuna, Bluefin, fresh, cooked 6.3 0.363 1.141 1.504

Sardine, Pacific, canned in tomb,¢ 10.5 0.532 0.865 1.397

Salmon, Sockeye, cooked 11.0 0.530 0.700 1.230

Mackerel, Atlantic, cooked 17.8 0.504 0.699 1.203

Halibut, Greenland, cooked 17.7 0.674 0.504 1.178

Trout, Rainbow, farmed, cooked 7.2 0.334 0.820 1.154

Trout, Rainbow, wild, cooked 5.8 0.468 0.520 0.988

Swordfish, cooked 5.1 0.138 0.681 0.819

Halibut, Atlantic and Pacific, cooked 29 0.091 0.374 0.465

Shrimp, mixed species, cooked 1.1 0.171 0.144 0.315

Tuna, light, canned in water 0.8 0.047 0.223 0.270

Grouper, mixed species, cooked 1.3 0.035 .

Na porci - losos

Haddock, cooked 0.9 0.076 o, o ,

Catfish, Channel, wild, cooked 2.9 0.100 Ste]ne mnOZStV1 EPA a DHA

Catfish, Channel, farmed, cooked 8.0 0.049 ChOvan}’f

Cod, Atlantic, cooked 0.9 0.004 ° Vyéél’ Obsah tuku
*  Ranked from highest to lowest EPA + DHA value ° Vyééi Obsah Omega 6 — MK
a Drained solids vV .
b Tomato sauce ® VYSSI Obsah energle

Source: Lee et al., 2008; USDA, 2007
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Prehled moznosti

18:3 n-3
a-linoleic acid
l A6 desaturase

18:4 n-3
Stearodonic acid
l A6 elongase

.- Ovlivneni
Eicosatetraenoic acid Obsahu PUF A

l A6 desaturase

20:5n-3
Eicosapentaenoic acid
l A6 elongase

22:5n-3
Docosatetraenoic acid
1 A6 desaturase

22:6 n-3
Docosahexaenoic acid
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Genetika Vyziva zvirat Szt zdroje PUFA
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Marine microorganisms are the
primary origin of omega-3 LC-PUFA

Q “ Genes for synthesis
of omega-3 LC-PUFA

microalgae can be transferred
to plants

,N'm i
7 N &
Microalgae are

pasture food for
plants % /
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Fish consume marine
micro-organisms and
accumulate their
omega-3 LC-PUFA
in their fatty tissue

7

/

cereals, pulses

aquaculture and oilseeds

oils

OB

<o nutritional
© 2 supplements

Brine shrimp, Early larvae of Early and late
copepods , rotifers crustacean and fish larvae mollusc

l

&/

dairy products

grain
products

0

Fish are currently
the main source of
omega-3 LC-PUFA

in our diet ‘
Early larval and Adult bivalve
juvenile crustacean mollusc
and fish

A wide range of new foods
can be developed to increase
the delivery of omega-3
LC-PUFA in the diet

Kitessa, S.M.; Abeywardena, M.; Wijesundera, C.; Nichols, P.D. DHA-Containing Oilseed: A Timely Solution
for the Sustainability Issues Surrounding Fish Oil Sources of the Health-Benefitting Long-Chain Omega-3 Oils.
Nutrients 2014, 6, 2035-2058. https://doi.org/10.3390/nu6052035
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RIZIKA NEVHODNE SKLADOVANYCH RYB

* 7 toxickych latek wvznikajicich pri skladovani jsou
nejvyznamnéjsi biogenni aminy, zejména histamin

* Pfi nevhodném skladovani dochazi k negativnim

zménam senzorickych vlastnosti — chuti, vané barvy i

textury
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RASFF VYSKYT HISTAMINU V RYBICH
VYROBCICH

e Histamin v mrazené tunakoveé pizze z ltalie —22. 8. 22

* Nekolik otrav histaminem z tunaka od stejného dodavatele -

25. 8. 22 Francie

 Histamin v tufidkovych konzervach —27.9. 22 — Spanélsko




vvsomisl(om )
CHEMICKO-TECHNOLOGICKAV PRAZE
Ustav konzervace potravin
JAK SKLADOVAT ZMRAZENE RYBY
* Pri mrazirenském skladovani (teplota -18°C a teploty nizsi)

nerostou mikroorganizmy ani neprobihaji enzymové reakce.

Dochazi pouze:

 k fyzikdlnim zméndm a chemické oxidaci, predevsim tuku. Tuky
vetsiny ryb obsahuji nenasycené mastné kyseliny s vyssSim poctem
dvojnych vazeb, které se snadno oxiduji. Pri nizkych teplotach
vznikaji pouze hydroperoxidy, které jsou senzoricky neutralni. Pri
tepelné Jdprave dochazi k jejich rozkladu a ke wvzniku

karbonylovych sloucenin, které senzorickou hodnotu snizuiji.
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Zmény béhem mrazirenského skladovani
Ztrata vody sublimaci (zména vzhledu)

Rekrystalizace ledu (tvorba vétsich ledovych
krystal(), ztraty po rozmrazeni

Oxidace lipidu

Degradace pigmentu

Insolubilizace a destabilizace bilkovin
Ztraty vitaminu

Zmenseni rozdilu mezi rychle a pomalu

Zzmrazenymi potravinami
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SMAZENI — nejoblibenéjsi tepelna uprava ryb

* Smazeni (frying) — teplonosné medium —
tuk,

T =150 - 180°C (neméla by se prekracovat)
* A. Na panvi (pan frying)

* Na tenké vrstvé tuku (opékani)

* Na mensim mnozstvi tuku (5-10%)

e B. Ve vétsim mnozstvi tuku (1:10)
(francouzsky zpusob), také fritovani (deep
fat frying)
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Vybér tuku vhodného pro smazeni
Tuky nevhodné

Tuky obsahujici vodu (margariny, maslo —
obsahuje bilkoviny, které se rozkladaji na
toxické a karcinogenni slouceniny a
cholesterol, ktery se oxiduje)

Tuky s vysokym obsahem polyenovych MK —
slunecnicovy olej

Tuky méné vhodné

Sadlo — vhodné slozeni MK, ale obsahuje
cholesterol
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Vybér tuku vhodného pro smazeni

Tuky vhodné

Pokrmoveé tuky
Fritovaci oleje

Rostlinné oleje — olivovy rafinovany,
repkovy

Tekuty emulgovany tuk
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Rizika z pritomnosti pfirodnich toxickych latek

* |chthyohematoxin - v krvi uhore. Otrava se projevuje
prujmem, nevolnosti, zvracenim, cyanézou, netecnosti,
nepravidelnym pulsem, slabosti, otupélosti a dychacimi
potizemi. MUze nastat i smrt. Toxin bilkovinné povahy se
rozklada jiz pri teploté 60 - 70°C. Konzumace masa uhore
tepelné zpracovaného neni zdravi nebezpecna.

e Tetrodotoxin (neurotoxin) — v rybach fugu (v rodech
Tetraodon a Fugu), které se konzumuiji jako lahtdka v
Japonsku. Vice nez 60 % otrav konci smrti
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Zaver

Ryby, zejména ryby morské, obsahuji vyznamna mnozstvi rady
hodnotnych Zivin — plnohodnotné bilkoviny, tuky s obsahem zdravi
prospésnych omega 3 mastnych kyselin, vitaminy , zejména vitamin A
a D a z mineralnich latek predevsim jod, a proto by se jejich spotreba
u naseho obyvatelstva méla vyrazné zvysit

Ryby mohou pri nespravné manipulaci predstavovat mikrobialni riziko
Riziko z obsahu prirodnich toxickych latek u nas prakticky nehrozi

Urcité riziko predstavuje i nespravna priprava rybich pokrm
(nespravné grilovani, smazeni na nevhodném tuku pri vysokych
teplotach a dlouhodobém pouzivani smazici lazné

Pri nespravném skladovani dochazi ke zménam tuku




VYSOKA SKOLA )
CHEMICKO-TECHNOLOGICKAV PRAZE
Ustav konzervace potravin

DEKUJI ZA POZORNOST




