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Production of fish

World fish production (million tonnes) and exploitation in 1986-2018

1986 -

1995

1996 -

2005

2006 -

2015

2016 2017 2018

Production

Freshwater capture 6.4 8.3 10.6 11.4 11.9 12.0

Marine capture 80.5 83 79.3 78.3 81.2 84.4

Capture total 86.9 91.4 89.8 89.6 93.1 96.4

Freshwater aquaculture 8.6 19.8 36.8 48 49.6 51.3

Marine aquaculture 6.3 14.4 22.8 28.5 30 30.8

Aquaculture total 14.9 34.2 59.7 76.5 79.5 82.1

Total production capture and aquaculture 101.8 125.6 149.5 166.1 172.7 178.5

Utilization

Human consumption 71.8 98.5 129.2 148.2 152.9 156.4

Human population (billions) 5.4 6.2 7 7.5 7.5 7.6

Fish consumption (kg/person/year) 13.4 15.9 18.4 19.9 20.3 20.5

Non food use 29.9 27.1 20.3 17.9 19.7 22.2

Source: FAO (2020)



Production of fish in Slovakia



Production of fish in Slovakia

There are registered in Slovakia (Multiannual National Strategic Plan 

for the Development of Aquaculture in the Slovak Republic 

for the years 2014 - 2020):

• 499 ponds with an area of 2 219.1 ha. 

• 282 cages with a volume of 5 944 m3 for rainbow trout production. 

• 494 fences with a total area of 29.6 ha.

• 299 water tanks, weirs and silos with a total volume of 25 098 m3.

• 204 other water reservoirs which are used for fish farming purposes with a 
total volume of 15 966 m3.



Production of fish in Slovakia

In 2021, 210 fish farming facilities are registered in Slovakia (ŠVPS SR): 

• 81 carp farms. 

• 78 salmonid farms. 

• 45 carp and salmonid farms.

• 6 farms of other fish species. 

Annual production of about 2000 tonnes of fish.

Share of GDP 0.002 %. 

Employment of approx. 400 employees in aquaculture and 600 employees in 
the processing sector.



Processing of fish in Slovakia

In 2021, 36 establishments for processing of fish and fishery products 
are approved in Slovakia (ŠVPS SR):

• 9 establishments for the processing of fresh fishery products. 

• 27 storage establishments. Processing and repackaging of fishery 
products. 

Annual production of approximately 320 tonnes of freshwater fish.

Annual production of approximately 5 200 tonnes of marine fish.

Annual import of approx. 15 000 tonnes of fish and fish products.



Consumption of fish in Slovakia

Development of meat consumption in kg per capita in the Slovak Republic 

in 2015 - 2019

Meat 2015 2016 2017 2018 2019

Beef and veal 4.3 4.8 5.2 5.2 5.2

Pork 30.9 35.4 35.9 35.4 35.7

Poultry 14.1 16.9 20.2 22.2 26.9

Other types of meat 1.3 1.3 1.5 1.5 1.5

Meat total 50.6 58.4 62.8 64.3 69.3

Fish 5.1 5.1 5.5 5.5 5.6

Source: Sitárová. Statistical Office of the Slovak Republic (2020)



Quality of fish

Quality is the sum of the specified characteristics and features of 

a product which give it the ability to satisfy the specific needs 

of the consumer. 

REGULATION (EC) No 853/2004 laying down specific hygiene rules for 
food of animal origin

LAW No. 152/1995 Coll. on foodstuffs, as amended

DECREE No 425/2012 of the Slovak Ministry of Agriculture and Rural 
Development on fishery products and products thereof



Safety of fish

Foods will be considered unsafe if they are: 

• harmful to health. 

• unfit for human consumption.

REGULATION (EC) No 178/2002 laying down the general principles and 
requirements of food law and laying down procedures in matters of food 
safety



Safety of fish

COMMISSION REGULATION (EC) No 2073/2005 on microbiological
criteria for foodstuffs

COMMISSION IMPLEMENTING REGULATION (EU) 2019/627 laying down
uniform practical arrangements for the performance of official controls
on products of animal origin intended for human consumption (TVB-N)

COMMISSION REGULATION (EU) No 835/2011 amending Regulation (EC) 
No 1881/2006 as regards maximum levels for polycyclic aromatic
hydrocarbons in foodstuffs



Labelling
of fishery and aquaculture products

REGULATION (EU) No 1169/2011 on the provision of food information to

consumers

REGULATION (EU) No 1379/2013 on the common organisation of the

markets in fishery and aquaculture products



Labelling 
of fishery and aquaculture products

REGULATION (EC) No 1924/2006 on nutrition and health claims made on foods

COMMISSION REGULATION (EU) No 116/2010 amending Regulation (EC) No 
1924/2006 of the European Parliament and of the Council as regards the list of 
nutrition claims

"SOURCE OF OMEGA-3 FATTY ACIDS" a claim that a food is a source of omega-3 fatty
acids and any claim which may have the same meaning for the consumer. may only be
made if the product contains at least 40 mg of the sum of eicosapentaenoic acid and
docosahexaenoic acid per 100 g and per 100 kcal.

"HIGH IN OMEGA-3 FATTY ACIDS" a claim that a food is high in omega-3 fatty acids.
and any claim which may have the same meaning for the consumer. may only be
made if the product contains at least 80 mg of the sum of eicosapentaenoic acid and
docosahexaenoic acid per 100 g and per 100 kcal.



Selected technological processes 
of fish processing

1. Freezing of fish

2. Glazing of fish

3. Use of antioxidants in fish glazing

4. Smoking of fish



Freezing of fish

Determination of the chemical composition of fresh and frozen
rainbow trout (Oncorhynchus mykkis) (basic chemical composition and
fatty acid profile)



Freezing of fish

Monitoring the effect of repeated freezing on muscle quality

of rainbow trout

• Determination of chemical (chemical composition. TVB-N), microbiological
(CPM, Enterobacteriaceae, psychrotrophic bacteria) and sensory
parameters.

• Determination of histological changes in rainbow trout muscle.



Freezing of fish

Longitudinal and transverse section through the 

dorsal through the muscle of fresh trout (400x)

Longitudinálny a priečny rez dorzálnou svalovinou

zmrazených pstruhov (400x)

Longitudinal and transverse sections through the 

dorsal muscle of twice-frozen trout (400x)



Glazing of fish

Effect of glazing and storage temperature on the quality of frozen Alaska pollock

(Theragra chalcogramma) fillets

Effect of glazing and storage temperature on the quality of frozen mackerel (Scomber

scombrus) fillets

• Determination of the amount of glaze.

• Determination of chemical (chemical composition, TVB-N, TBARS) and

microbiological (CPM, Enterobacteriaceae, psychrotrophic bacteria) parameters.

• Sensory evaluation.



Glazing of fish

Glaze percentage (%) in mackerel fillets (mean±SD) Chemical composition of mackerel fillets (%) (mean±SD)

Sensory evaluation of mackerel fillets after 6 months of 

storage using a 5-point method (maximum 25 points) 

(mean± SD)

Oxidative changes (expressed as amount of MDA in mg.kg-1) in 

mackerel fillets (mean±SD)



Glazing of fish
Effect of antioxidants

Glazing of herring fillets (Clupea harengus) with the addition of plant extracts:

• Hawthorn (Crataegus oxyacantha) extract (0.3 %)

• Agrimony (Agrimonia eupatoria) extract (0.3 %)

• Determination of antioxidant activity and total phenolic content of hawthorn and

agrimony extracts

• Oxidative stability of lipids (TBARS) expressed as MDA (mg/kg)

• Determination of fatty acid profile

• Sensory evaluation



Glazing of fish
Effect of antioxidants

Antioxidant activity and total phenolic content of hawthorn 

and agrimony extracts (mean ±SD)

Chemical composition of herring fillets (mean ±SD)

Lipid oxidation (expressed as amount of MDA in mg.kg-1) in herring 

fillets (mean ± SD)

Sensory evaluation of frozen herring fillets (-18 °C) after 8 

months of storage (mean ± SD)



Smoking of fish

Effect of smoking and different packaging methods on the quality of smoked mackerel

(Scomber scombrus)

• Determination of chemical (chemical composition, TVB-N, TBARS) parameters.

• Determination of fatty acid profile.

• Determination of microbiological (CPM, Enterobacteriaceae, psychrotrophic bacteria)

parameters.

• Determination of histamine and PAHs.



Smoking of fish
Effect of smoking on the fatty acid profile (%) in raw and 

smoked mackerel (mean ± SD)

Effect of smoking on chemical composition. TBARS (expressed as 

MDA) and TVB-N in raw and smoked mackerel (mean ± SD)



Probiotics of fish nutrition

• Isolation and identification of LAB strains from the GIT of rainbow trout.
• In vitro and in vivo testing of the ability of LAB to colonize the GIT of rainbow trout and

Atlantic salmon.
• In vitro and in vivo antagonism testing against selected salmonid pathogens (Aeromonas

salmonicida and Yersinia ruckeri).
• Development of technological procedure and preparation of feed supplemented with

selected LAB strains.
• Deposit of 2 LAB strains for patent purposes in Czech microorganism collection, Faculty of

Science, Masaryk University in Brno
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