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Abstract.The article is devoted to the actual problem of creating of new types of smoked fish products. The
article discusses the modern technologies of production of smoked fish products, shows that the development of
smoked sausages from ocean fish is a promising trend in the fishing industry. The analysis of sausage casings
used for sausage production is carried out. Polyamide shells have been shown to have several advantages over
both natural (from intestinal raw materials of slaughtered animals) and artificial (from collagen skins of
slaughtered animals or cellulose). These advantages are high barrier, elasticity, mechanical strength, biological
inertia, gas- and moisture-proof, heat resistance. As a result, the shelf life of the finished product is significantly
extended (for some products more than 60 days). Skimmed fillet of Atlantic mackerel Scomber scombrus was
selected as the main raw material for the production of sausages. The choice of this type of fish based on good
organoleptic properties, high biological value, large industrial reserves, relatively low price and a long
tradition of using in smoked products. Information on the chemical composition and basic properties of a wide
range of smoke preparations available on the market has been collected. It is shown that, notwithstanding the
availability of a wide range of preparations on the market, which are manufactured in different countries of the
world, none of them has the properties inherent to the traditional smoke. Smoke EZ PN 9, manufactured by Red
Arrow, USA, is very close to them. For this reason, it was used in our work. The dose of the preparation was 2 g
per 1 kg of minced fish.

The technology of production of smoked sausages was developed, which includes the following operations:
obtaining of frozen blocks of skimmed mackerel fillet, inspection of blocks, defrosting of blocks, grinding of fillet,
salting the minced fish, aging in salting, stirring with smoking preparation, forming of sausages, thermal
processing of sausages in water, cooling of sausages in water, subsequent cooling with air, storage of sausages.

The obtained products are characterized by high organoleptic characteristics, microbiological indicators
are within the normal limits for 14 days of storage, which allows us to recommend the developed technology.

Anomauin. Cmamms npucesiueHa akmyaibHitl npooiemi CmeopeHHs HO8UX 8uoie konuenoi pubonpodykyii. B
mamepianax cmammi po32isiHymi CY4acHi mexHon02ii eupoOHuYmea npoodyKyii 3 KonueHoi pubu, NOKA3aHo, Wo
PO3DOOKA KONUeHUx Kosdac 3 OKeaHiuHoi pubu € nepcnekmueHuM HAnpAMKoM y pubriil npomuciosocmi. Buko-
HAHO aaHaniz KoBOACHUX 0OONOHOK, SIKI HA CbO2OOHAUMNHUL OeHb BUKOPUCTNOBYIOMbC NPU 8UPOOHUYMEE KosDaC.
Ilokaszano, wo noniamioni 000JOHKU MaOmMb psaod nepesaz AK nepeo HAMYypanbHUMU (3 KUWKOBOI CUPOBUHU 3d-
OIUHUX meapun), MaxK i wWmyuHumu (3 Koiaeeny wxyp 3a0itunux meapun abo yenonosu). Lumu nepesacamu €
8UCOKA Oap'epHicmb, e1acmuyHicms, Mexaniuna MiyHicmos, OI0N02IYHA THEPMHICIb, 2430+, 80JI020HENPOHUKHE-
HiCMb, MepMOCMIlKICmb. BHacniook yboeo mepminu 30epicanms 2omogoi npodykyii 3Hauno noooeceni ( 0as
deskux 6udie npodykyii 6inbut, Hise 60 0i6). ITidibpano ocHoBHYCUPOBUHY Ol BUPOOHUYMEA KOBDAC - 3HEUIK)-
pene hine ckymopii amnanmuunoi Scomber scombrus. Bubip yboeo 6udy pubu odymosnenuii 0oopumu opeamo-
JeNMUYHUMU BIACMUBOCMAMU, BUCOKOIO OIONI0CIYHOI YIHHICIMIO, 8EIUKUMU NPOMUCTIOBUMU 3ANACAMU, 8IOHOCHO
HeBUCOKOIO YIHOIO I MPUBAIoi mpaouyielo exicueants 6 idcy 6 KonueHomy euenaodi. 3iopano ingopmayio uooo
XIMIYHO20 CKIAOY ma OCHOGHUX GIACMUBOCMEL WUPOKO20 CHEKMPY KONMULbHUX NPenapamis, HAsiGHUX HA PUH-
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ky. Toxasano, wo, He38adxicalOuy HA HASGHICMb HA PUHKY UWUPOKO2O ACOPMUMEHMY KONMUIbHUX NPenapamis,
SKI BUPOOTSIIOMbCSL Y PISHUX KPAIHAX CEIMY, JHCOOEH 3 HUX He MAE 6ACUBOCE, NPUMAMAHHUX OUMY Mpaouyiti-
HO020 KonuenHsl. Makcumanvho Habaudxcacmocs 0o Hux npenapam «Smoke EZ PN 9» eupobnuymea xopnopayii
Red Arrow, CLLA. 3 oensdy na ye, came 11020 6y10 uKOpUCmMano 6 Hauiii pobomi. [{osza npenapama cmanoguid
2 e na 1 ke pubnoeo gaputy.

Pospobreno mexnonoeito eupobnuymea Konuenux Kogoac, sAKka 6KIO4AE Maxi onepayii: nputiManHs 3amo-
Ppodicenux OI0KI6 3HEUWKYPEeHO20 (hie CKYyMOPIL, iHcneKkyis OJIOKI8, pO3MOPOIICY8anHs OJOKI8, noOpibHeHHs (ine
Ha 808YKY, NOCONL (haputy, GUMPUMKA 6 NOCOJIL, NEPEMIULYBAHHSL 3 KONMUILHOIO PIOUHON0, WNPUYIOBAHHSL hapury
8 000JIOHKY, KIINCY8AHHA OAMOHIB, 0CAONCY8aHHA paputy, menioéa 0bpodka O6amoHie y 600i, 0X0A00XHCEHHS
bamonig y 8001, nodanvuie 0X0100H4CeHHs OAMOHI8 NOGIMpPAM, 30epieants 6AMOHIs.

Ompumana npooyKyis XapaKmepusyemvbcs GUCOKUMU OP2AHOIENMUYHUMU NOKAZHUKAMU, MIKPOOION02IuHI
NOKA3HUKU 3HAXOO0AMbCA ) MeXCax Hopmu Ha npomAasi 14 0i6 30epicatHs, uwo 00360.15€ peKoMeHOY8amu po3poo-
JIeHY MexHOJI02i10 00 8NPOBAONCEHHS Y BUPOOHUYMBO.

KawuoBi caoBa: puba, kogbacu, KonuewHs, KONMUIbHI npenapamu, KO8OACHI 0OOJOHKU, MeXHOLO-
215, MeXHON02IUHA cXxema

Key words: fish, sausages, smoked products, smoke preparations, sausage casings, technology,
technological scheme

The modern range of smoked fish production in Ukraine is quite wide and includes cold smoked fish (pro-
cessing temperature not higher than 40 ° C), hot smoked (temperature above 80 ° C) and semi-hot smoked fish
(in the range 40...80 ° C). In some countries, for example, in Japan, Germany and some others, fish sausages are
made, with smoked sausages being the most in demand [1, 9]. At the Ukrainian market, these products are cur-
rently not presented. At the same time, the production of smoked fish sausages will allow to expand the range of
products and increase the consumption of fish by the population, which is a source of animal protein, essential
polyunsaturated fatty acids, minerals. This causes the urgency of the development of smoked fish sausages tech-
nology [7].

To solve this problem, it is necessary to develop a recipe for sausages, make a choice of the shell, select
modes of heat treatment of products, evaluate the possibility of storage of the obtained products. The main raw
material used was the skinless fillet of atlantic mackerel Scomber Scombrus. The choice of this type of fish is
due to good organoleptic properties, high biological value, large industrial stocks, relatively low price and a long
tradition of eating in smoked form.

The shelf life of the sausage depends largely on the choice of shell. Currently, natural intestinal casings
which are produced from the intestinal raw materials of slaughtered animals are widely used and artificial cas-
ings based on protein (collagen of slaughtered animals skins) or cellulose, as well as synthetic casings based on
polymers, in particular polyamide [8].

The choice of the polyamide shell is due to its high barrier properties, which do not allow microflora to pen-
etrate into the sausage loaf after heat treatment and in the process of storage and transportation of finished prod-
ucts. In this regard, we used a barrier polyamide shell "Pentaflex Universal" caliber 40 mm made by "Pento
Pak", Ukraine.

This shell is a five-layer and is intended for packing of all kinds of sausages, ham, pates, as well as for pack-
ing of butter, processed cheeses and other similar products.

Compared to viscose-reinforced, natural and collagen casings, Pentaflex Universal has several advantages:

1) high barrier (provides long shelf life);

2) elasticity (high stuffing capacity);

3) mechanical strength;

4) biological inertness (does not affect the taste and smell of packaged products);

5) gas- and moisture-tightness (ensuring stable outputs of finished products, absence of losses during heat
treatment);

6) heat resistance (wide temperature range (- 18 ° C to + 121 ° C), which allows to process sausages at high
temperatures, as well as to apply freezing);

7) extended shelf life of finished products: for some types of products more than 60 days (at a temperature
of +2°C..+4°C).

Sausages in the casing of Pentaflex Universal look like straight straight loaves with a smooth stretched sur-
face. The shell is very convenient for transportation and does not change its properties during storage.

Despite the obvious advantages of using this shell, it has significant features that necessitate a thorough re-
vision of a number of traditional technological processes. In particular, the high barrier properties do not allow
smoke components to penetrate the product through the shell. Traditional smoking can not be used in the case of
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shells of this type, although the components of smoke not only affect the organoleptic properties of products, but
also inhibit the development of microflora [2, 16], including pathogenic [11, 15], as well as increase the produc-
tion shelf life due to the presence of antioxidant properties [10], especially in combination with subsequent cool-
ing [17]. An alternative to traditional smoking is the use of smoking preparations [4, 6, 12]. Their advantages
include a much lower content of substances harmful to the humans, first of all - polycyclic hydrocarbons having
carcinogenic properties [13].

The following smoking preparations are promising for use:

- smoke preparation "VNIRO" TU 15-0872-92;

- smoke preparation "Liquid smoke" TU 9299-001-11824738-94;

- smoke preparation "Scansmoke PB 1145" manufactured by P. Broste A/ S, Denmark;

- smoke preparation “Scansmoke PB 2110” manufactured by P.Broste A / S, Denmark;

- smoke preparation Smoke EZ SupremePoly C manufactured by Red Arrow, USA;

- smoke preparation Smoke EZ PN 9 manufactured by Red Arrow, USA.

All abovementioned smoke preparations from Red Arrow and P.Broste A / S are certified in Ukraine and
meet the requirements of Ukrainian law. Their chemical composition and properties have been well stud-
ied [5, 14].

The analysis of the physical and chemical properties of smoke preparations was carried out according to the
following nomenclature of indicators [3, 5]: appearance, smell, density, dry residue, total acid content (in terms
of acetic acid), phenol content (in terms of guaiacol), the total content of carbonyl compounds (in terms of furfu-
ral). The results of the studies are presented in table 1.

Table 1 - Physico-chemical composition of smoke preparations

Ne Indicator The characteristic of the indicator
«Smoke EZ PN 9»
1 Appearance Transparent dark brown liquid
2 Smell Specific smell of hard wood smoke
3 Density, g/ cm 10...12/14
4 Dry residue, % 42,2...42,48 1 42,34
5 Phenol content, % 5,46...6,46 /5,96
6 Content of acid compounds, % 5,70...7,42 1 6,56
7 Content of carbonyl compounds, % 6,37...11,19/8,78
«Smoke EZ SupremePoly C»
1 Appearance Dark brown viscous liquid
2 Smell Specific smell of hard wood smoke
3 Density, g/ cm 1,12...1,14/1,13
4 Dry residue, % 49,54...50,18/49,86
5 Phenol content, % 12,8...13,7/13,25
6 Content of acid compounds, % 15,68...19,22/17,45
7 Content of carbonyl compounds, % 21,22...28,4/24,81
«Scansmoke PB2110»
1 Appearance Transparent dark brown liquid
2 Smell A distinct smell of smoke
3 Density, g/ cm 1,03...1,04/1,02
4 Dry residue, % 6,02...6,16/6,09
5 Phenol content, % 1,6...1,9/1,75
6 Content of acid compounds, % 6,6...8,4/7,5
7 Content of carbonyl compounds, % 9,47...15,23/12,35
«ScansmokePB 1145»
1 Appearance Light brown viscous liquid
2 Smell Specific with smoke scent
3 Density, g/ cm 1,015...1,025/1,02
4 Dry residue, % 6,52...7,32/6,92
5 Phenol content, % 2,1...2,3/2,2
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Table 1 - Physico-chemical composition of smoke preparations

Ne Indicator The characteristic of the indicator
6 Content of acid compounds, % 9,03...13,97/11,5
7 Content of carbonyl compounds, % 11,87...19,03/15,45

«VNIRO»
1 Appearance Dark colored liquid with burgundy
2 Smell Specific with smoke scent
3 Density, g/ cm 1,015...1,02/1,02
4 Dry residue, % 19...21/2,0
5 Phenol content, % 0.78...1,48/0,8
6 Content of acid compounds, % 2,0...2,5/2,3
7 Content of carbonyl compounds, % 0,53...1,01/10
«Liquid smoke»

1 Appearance Transparent light brown liquid
2 Smell Specific with smoke scent
3 Density, g/ cm 1,002...1,003/1,001
4 Dry residue, % 0,2...0,22/0,2
5 Phenol content, % 0,6...0,9/0,78
6 Content of acid compounds, % 2,8...3,1/2,92
7 Content of carbonyl compounds, % 5,86...7,9/7,5

The ratio of the main smoking components in the studied smoking preparations can be represented in the

following form:
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1 - the content of phenols, %; 2 - the content of acid compounds, %;
3 - the content of carbonyl compounds, %

Fig. 1 - The ratio of the main groups of organic compounds of smoking preparations

Data on the ratio of the main chemical components (phenols, acids and carbonyl compounds) in smoking
preparations (Fig. 1) shows their heterogeneity, which complicates the prediction of the quality of

finished products.

To clarify the role of smoking components in the formation of specific properties of smoked products, by
the method of gas-liquid chromatography, the individual substances of the ether-soluble fractions of the studied
smoking preparations were identified. The identification results are presented in table 2.

Table 2 - Identification of the phenolic fraction of smoking preparations

. «SmokeZ  |«Scansmoke|«Scansmoke «Liquid
Phenolic component «Smoke ZP N9» SupremePoly C»| PB 2110» | PB 1145» «VNIRO» smélke»
1. Phenol 70061 2,5638 11788 0,3807 18707 | 36418
2. Cyclothymes 6,9036 2,3874 - - 0,818 | 06182
3. O-cresol 200523 11,6208 13,2855 14,969 199%64 | 16305
4. P-cresol 0,2062 0,653 18911 - 4,6528 -
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Table 2 - Identification of the phenolic fraction of smoking preparations

. «Smoke Z  |«Scansmoke | «Scansmoke «Liquid
Phenolic component «Smoke ZP N9» SupremePoly C»| PB2110» | PB 1145» «VNIRO» smoqke»
5. M-cresol 30613 11312 2,1559 10227 2,776 | 29606
6. Guaiacol 6,4836 2,1384 2,6369 1,3201 82146 | 48343
7. 2,6-dimethyl phenol 0,7414 0,9206 2,779 12564 | 09635
8. O-Ethylphenol 0314 0,4686 - - - -
9. Verotrol 01231 14585 2,4254 3,2498 27913 | 01711
10. 2,5-xylene 0,3807 0,1956 - - 08565 | 0,1157
11. 2,6-xylene 06271 1,0949 2,511 0,2064 12915 | 0,6089
12.Dimethyl ether-hydroquinone 1,096 0,3268 05772 07895 | 02171
13.2,4-dimethylphenol 0,1136 04568 | 0,3082
14. 2,4-xylene 01154 04149 - - 08457 | 04015
15. 3,5-xylene 30167 111 0,8104 05143 42568 | 52206
16. Furan 48285 20,82 9,4208 189477 6,7116 | 70771
17. 3,4-xylene 0,1426 0,0959 0,1468 - 0,7790 | 0,1336
18. 3-ethyl 5-methylphenol 2 3 4 5 6 7
19. 3-Methylpiro-catechin 01862 0,289%4 0,5058 09871 | 08838
20. Hydroguinone 11038 0,5052 09158 3,8956 52132 | 22014
21. 2,3,5-Tirmen-tilphenol 0,789 0,84 18222 - - -
22. 3-methoxy 2-methylphenol 0,3957 09971 1,2382 2,8752 20801 | 04995
23. Timol 0,6922 0,4049 18839 | 0,957
24. 2,3,4-trimethylphenol 0,262 0,96 - - 05499 | 06585
25.4-methylpyracate-quin 02152 04829 05942 | 0,384
26. Siringon 00851 0,1404 0,3896 0,14
27. Cis-, trans-isoengol 28,839 3,6837 8,5944 5,0264 2,1839 | 25,0097
28. Eugenol 0,2966 05787 08849 | 05912
29. Vanillin 01319 0,1644 0,6345 0,3546 03312 | 0,552
30.3-isopyrocatechin 10621 41213 17371 1,7831 48015 | 24331
31. Isoethylovengol 10215 0,2699 0,7279 0,7658 | 0,1503
32.4-Ethylresortin 0,1602 0,2648 14662 0,5694 03998 | 03773
33. Acetovanilon 90783 0,7489 - - 23794 | 197251
34. 2,4-Butylphenol 0,2196 18992 1,667 2,0365 08231 | 02839
35. Lilac aldehyde 23177 05295 1,3882 58954 23794 | 50428
36. Benzaldehyde 02162 0,272 - - 18778 -
37. P-naphthol 08653 0,9616 1,0406 0,7899 2,1357 -
38. Acetosiringone 24103 50325 5,7306 35485 16927 | 10738
39. Pyrogallol 03104 5,1425 6,9861 54887 74807 | 06794
40. 2-acetylfuran 0,7558 - 11788 05132 0,7584 | 05432
Total,%: 87,100 78,1315 76,1554 76,7728 81,0459 | 90,6919

Analyzing the data in table 2, it should be noted that the phenolic fractions of smoking preparations are rep-
resented by a large number of individual substances.
Based on the study of the literature, data were collected on the sensory characteristics of the pure substances
of the components of the phenolic fraction. This allows us to determine the role of individual substances in the
formation of the aroma of smoking. The sensory characteristics of the identified individual substances are given
in table 3.

Table 3 - Sensory characteristics of the individual components of the ether-soluble fraction of smoking

preparations

Name of the substance

The recognition

Odor characteristic

threshold
1. Cyclothymes 0,05 Complex with a touch of smoked meat products, sweet,
caramelized.
2. O-cresol 0,014 Cresol with a slight tinge of spicy
3. M.-cresol 0,004 Cresol
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Table 3 - Sensory characteristics of the individual components of the ether-soluble fraction of smoking
preparations

Name of the substance The recognition Odor characteristic
threshold

4. P-cresol 0,001 Cresol with a spicy tinge

5. Guaiacol 0,03 Phenolic with a nice spicy tinge

6. 2,4-xylene 20,0 Chemical with a touch of fresh bread and beer wort

7. Pyrocatechin 28,0 Mixed, spicy, cloves with weak carbol-cresol

8. 3-methylpyrocatechin 3,2 Complex, spicy-smoky, with a floral hue

9. 4-methylpyrocatechin 1,2 Complex, spicy-smoky, with a floral hue

10. C-methoxy-2-methylphenol 0,2 It is reminiscent of guaiacol with a smoky hue

11. Veratrol Flower-herbaceous

12. Dimethyl etherhydroguinone 0,14 Spicy with floral hue

13. O-Ethylphenol 0,06 Cresol

14. Hydroquinone Chemical with floral hue

15. 3-isopropyl-pyrocatechin 0,07 Complex spicy with floral hue

16. 2,3,4-trimethylphenol 8,0 Floral with a spicy chemical tinge

17. Vanillin 6,0 Specific vanilla

18. Acetosiringone Sweet, vanilla

19. Acetovanilone 1,0 Sweet, vanilla

20. Benzaldehyde - Almonds

21. Lilac aldehyde 2000 Sweet vanilla

22. Phenol 5,5 Specific cresol

23. 2,5-xylene 3,2 Chemical with a phenolic tint

24. 2,6-xylene 0,6 Mixed chemical, floral, musty

25. 3,4-xylene 0,6 Chemical, weak with a floral tinge

26. Furan 40 The smell of petroleum ether

27. 3-ethyl 5-methylphenol 40 Phenolic, spicy medium efficiency

28. 2,3,5-trimethylphenol 1,0 Mixed, floral, chemical, weak

29. Pyrogallol 18,0 Weak chemical

30. 2-acetylfuran 14,0 Reminds of furfural with shades of benzene and furan

31. Evengol 2,4 Complex spicy, cloves, floral

32. 2,6-dimethylphenol - not identified

33. 2,4-dimethylphenol - not identified

34. Timol - not identified

35. Siringon 2,0 Sophisticated, spicy, reminiscent of allylsiringon, with
a floral tinge

36. Cis-, trans-isoengol - not identified

37. Isoethylovengol not identified

38. 4-Ethylresortin - Spicy, floral, not pronounced.

39. 2,4-Butylphenol 1,2 not identified

40. 3-Naphthol - not identified

Summarizing all of the above, it should be noted that the components of the ether-soluble part of the smok-
ing preparations, as can be seen from table. 3, have quite a variety of shades characteristic for smoked meat or
fish products.

The aromatic index shows how many times the concentration of a substance exceeds its threshold concentra-
tion. If the aroma index is less than one, the aroma of the substance will not be perceived.

Aromaticity indices of individual substances were calculated for each smoking preparation (table 3). Sub-
stances whose aromaticity indices exceed the value of one, and therefore significantly affect the ability of the
investigated smoking preparation to give the processed product the flavor of smoking, are presented in table 4.

To determine the sensory characteristics of smokers, model mixtures of smoking preparations were created.
"Scansmoke PB 2110", "Smoke EZ SupremePoly C", "Smoke EZ PN 9" were used in a 1: 4 dilution based on
the concentration of phenols in the working environment, "Scansmoke PB 1145", "VNIRO", "Liquid smoke"
was evaluated without dilution. Impressions from the study of sensory characteristics of smoking preparations
are presented in Fig. 2.

Hayxogi npari, Tom 83, Burmyck 2 92 Scientific Works, Volume 83, Issue 2



Odecvka HAYIOHATLHA AKAOCMIsl XAPUOBUX MEXHONO02IU OdessaNational Academy of Food Technologies

Table 4 - Aromaticity indices of smoking components of smoking preparations

Name of the Aroma index —
substance «Smoke «Smoke EZ «Scansmoke «Scansmoke «VNIRO» «Liquid
EZ PN 9» | SupremePolyC» PB2110» PB 1145» smoke»
m-cresol 765,3 2828 1891,1 1069,2 4652,8 740,2
guaiacol 216,1 830,0 948 255,7 694 1614
p-cresol 206,2 653 583,9 89,5 273,6 1216
o-cresol 146,6 206,6 87,9 44,0 244.6 116,4
cyclotime 138,1 156,2 86,8 23,2 142,6 12,5
o-ethylphenol 104,6 71,3 17,3 13,9 19,9 124
vanillin 53,1 478 5,5 9,6 16,4 10,2
siringola 14,4 18,3 4,6 2,9 4,4 4,8
3-methoxy 3,6 11,3 4,3 2,5 2,2 4,8
2-methylphenol
phenol 1,3 1,8 3,2 1.2 1,7 13
2,6-xylene 1,0 13 1,3 0,3 1,6 1.2
Total aroma index:| 15457 4832,6 3638,1 1512,2 6086,4 1545,7
Liquid smoke Smoke EZ PN 9

1 - smoked; 2 - charcoal; 3 - smoky; 4 - sharp; 5 - burned; 6 -
acidic; 7 - spicy; 8 - chemical shades of smell

Fig. 2 - Profiles of the standard of aroma of smoking (points)

The analysis of the data presented on the profiles indicates that the studied preparations are significantly dif-
ferent in the intensity of the smell and aromatic composition. Differences in sensory characteristics, chemical
composition, and physico-technological properties cause differences in the functional properties of preparations.

Despite the wide assortment of tested preparations, none of them has the properties of the standard of tradi-

tional smoking. The closest to them is the Smoke EZ PN 9. This preparation was used by us at a dose of 2 g per
1 kg of minced fish.
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Our technology of production of smoked sausage products includes the following operations:
receiving frozen blocks of mackerel fillet, inspection of blocks, defrosting the blocks at + 2° C...+4°C,

grinding the fillet on the meat grinder with a diameter of the holes 6..8 mm, minced meat salting, aging in the
process of salting at a temperature of + 2 ° C... + 4 ° C for 72 hours, mixing with Smoke EZ PN 9 smoking lig-
uid, vacuum filling of minced fish into the Pentaflex Universal shell, clipping of loaves, precipitation of minced
meat at + 8 ° C... + 12 ° C for 2...3 hours, heat treatment of loaves in water at + 90 ° C...+ 95 ° C until reaching
temperature in the center + 75° C...+ 77 ° C, cooling the loaves in water at +2° C... + 4 ° C until reaching
temperature in the center of the loaf + 12 ° C... + 14 ° C, then cooling the loaves with air at a temperature +
1°C... +4°Cuntil reaching temperature in the center + 4 ° C... + 6 ° C, storing the loafat +2°C... +4° C.

The obtained products are characterized by high organoleptic characteristics, microbiological indicators are

within the normal limits for 14 days of storage, which allows us to recommend the developed technology for
implementation into production.
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