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Abstract. Fish products play an essential role in ensuring food security as one of the most important components
of human nutrition. Irreplaceability and special value of fish is determined by its well-balanced chemical composition.
First of all, it is a source of complete protein. Currently, aquaculture is one of the fastest growing areas of bioresources
development. Carp is the main object of pond fish farming in the Kaliningrad region. Processing carp with good rheo-
logical properties will have a great practical importance in the production of minced fish and its further use in semi-
finished products and culinary products. One of the promising areas for the growth of processing technologies is man-
ufacturing products ready for consumption, that is why the development of technology for semi-finished fish products
from carp is very promising. Fish wastes processing has also been widely developed and used in the production of var-
ious food products. There are presented the results of determining the shelf life of semi-finished fish products (sausag-
es) with and without fat substitute based on the sanitary-microbiological and organoleptic studies using the developed
method and a 5-point scale. It has been proposed to replace pork fat by the fat substitute, according to the recipe de-
veloped by the authors. The obtained fat substitute based on sodium alginate does not melt during heat treatment and
does not create an unpleasant aftertaste. At the same time, its cost is much lower than that of pork. The effect of fat
substitute on organoleptic, physico-chemical (MRC) and structural-mechanical parameters (YPV) is shown. The pro-
ject design documents (TC, TI) have been developed.
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AHHOTanMsl. SIBIASCH OAHMM U3 BaXKHEUIINX KOMIIOHEHTOB IMTAHUS YeNOBEKa, ppi0a UTPaeT BaXKHYIO POk B o0Oec-
MICYCHUH MPOJOBOJIBCTBEHHON Oe3omacHocTH. HezameHMMOCTh n 0cobasi eHHOCTh PhIOBI 00yCIOBIEHA €€ XOPOIIo
cOalaHCHPOBaHHBIM XHMMHUYECKUM cocTaBoM. IIpekie Bcero, oHa — MCTOYHHK ITOJHOLGHHOTO Oenka. B macrosmiee
BpeMsI aKBaKyJIbTypa — 3TO OJHO M3 CaMbIX OBICTPO Pa3BUBAIOIIMXCS HAIMPABICHUH O0cBOeHUs! 6uopecypcoB. OCHOB-
HBIM 00BEKTOM HPYyI0BOro puiboBoxacTBa At KanunuHrpaackoi obmactu seisercs kapi. [lepepaboTka kapma ¢ xXo-
POIINMH PEOJIOTUYECKUMH CBOWCTBAMHU OYAET MMETh OOJIBIIOE MPAKTHYECKOe 3HAYEHHE B IIPOM3BOJACTBE PHIOHOTO
(hapmma 1 JagpHEHIIEM ero MCHOIb30BaHUY IIPH NIPOU3BOJICTBE NOIY(haOpHKaTOB U KYINHAPHBIX n3fennii. OxHuM u3
MEPCIEKTUBHBIX HAMPABJICHUH Pa3BUTUSI TEXHOJOTUH MepepabOTKH sBIAETCS pa3paboTKa MPOIYKIHMH, MAKCUMAIbHO
TOTOBOH K NOTPEOIICHUIO, TOITOMY pa3paboTKa TEXHOJIOTUH PHIOHBIX MOTy()aOpHKaTOB U3 Kaplia SBISETCS IepCIeK-
TUBHOU. Taroke MUPOKOE Pa3BUTHE MOJyIHIa IepepabdoTKa OTXOJOB C IETBI0 UCIIONB30BAHMS UX IIPH MIPOU3BOJICTBE
Pa3NMYHBIX IPOAYKTOB NMUTaHUsA. IIpencTaBiIeHbl pe3ynbTaThl ONPENeICHUS CPOKOB TOIHOCTH PHIOHBIX MOTyhadpuka-
TOB (KOMOAcoOK) C WCHOJIB30BAaHMEM HMMHUTAIMOHHOTO INNHMKA M 0e3 HEero Ha OCHOBaHUM CaHHTAPHO-MHKPO-
OHMOJIOTUYECKNX, OPTaHOIENTHYECKUX UCCIIE0BAHMH 110 pa3paboTaHHOH MeToauKe U 5-0ammpHoli mkaie. [Ipemmoxe-
Ha 3aMEHa CBHHOTO LINHMKAa HA UMHUTAIMOHHBIA MO pa3pabOTaHHOM aBTOpaMH peuentype. MIMUTAIIMOHHBIA MUK Ha
OCHOBE aJbI'MHATA HATPHS HE OIUIABILSIETCS NPH TePMOOOPaOOTKE M HEe CO3MacT HENPHATHOE IOCIEBKYCHE, IIPH 3TOM
€ro ce0ecTOMMOCTb 3HAYHUTEIFHO HIDKE CBHHOTO. [Toka3aHO BIMSIHUE MIMUTAIIMOHHOTO IIMHUKA HA OPTaHOJIETITHIECKHE,
¢dusuko-xumuueckre (BYC, conepkanue Biarn) U CTpyKTypHO-mexanudeckue nokaszatenaun (ITHC) peiGHBIX moiy-
(habpukaros (konbdacok). PazpaboTtan npoekt TexHndeckoit nokymenramuu (TY, TU).
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Introduction

The main objective of aquaculture development is,
first of all, sustainable and regular providing the popula-
tion with fish products that are accessible to people with
different income levels, as well as meeting the needs for
high quality products. There is a tendency to replace
consumption of seafood with aquaculture products.
Carp fish provide the largest share of freshwater aqua-
culture production in the Russian Federation. However,
due to the peculiarities of the anatomical structure and
a large number of bones, carp is sold mainly in uncut
form. Therefore, in order to maximize the use of carp
meat, it is proposed to produce minced semi-finished
products from it. This will open up new opportunities in
the field of rational use of fish raw materials. Carp meat
can be separated from the bones using a neopress, which
will separate the fish meat from its unclaimed parts. As
a result of the neopress, the minced meat is homogene-
ous, without scales and bones.

One of the promising areas of the fish processing
industry is producing semi-finished fish products. Now-
adays, the assortment of semi-finished products is
constantly changing and growing. The pace of life
of a modern person increases the demand for products
that require a minimum time spending. Preparation
of semi-finished products allows improving the taste
of the product and increasing the range of fish products.
Semi-finished products prepared for frying are popular
with the population since they are most convenient for
both picnics and everyday use due to their ease of prep-
aration and relatively low price.

Fat is one of the most popular types of raw materials
used in the production of meat products. Fat creates
a unique pattern on the cut. The use of fat substitute,
which includes a multifunctional mixture of MEATPRO
M 750 based on sodium alginate and vegetable oil, will
allow to obtain a product of high and stable quality at
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the output, since it is resistant to heat, which is im-
portant when developing products for grilling [1].

The purpose of the present work is to substantia-
tion of the use of fat substitute in the production
of semi- finished fish products.

In conformity with the purpose set, the following
research tasks have been assigned:

— development of a score scale for quality assessment;

— study of the effect of fat substitute on organoleptic,
physico-chemical and structural-mechanical parameters;

— substantiation of the shelf life of semi-finished
fish products with fat substitute.

Object and methods of research

The objects of the research were samples of semi-
finished fish products with fat substitute and those
without fat substitute (control) for grilling. During the
experiment, a batch of semi-finished products (grilled
fish sausages) has been produced, where the main raw
material has been common carp (Cyprinus carpio)
according to GOST 814-2019 [2] and auxiliary com-
ponents, such as dietary fiber (Kametsel FS 180) ob-
tained by import, approved for use by the Office
of Rospotrebnadzor and flavoring mixture RUTAFISH
mixture 6, made according to TR 10.84.12-004-
56746846-14. Vegetable (sunflower) oil according to
GOST 1129-2013 [3] has been used as a fat-containing
component in manufacturing of fat substitute. The fat
structure is provided by the addition of MEATPRO
M 750 with sodium alginate. To determine the shelf
life, samples of semi-finished fish products have been
prepared, which, after molding and sedimentation,
have been boiled to a temperature of 71 = 1°C in the
center of the product and packed under vacuum.

The expected shelf life is 10 days at 0-2°C.
The product has been controlled at the background
point, on the 6th, 10th and 13th days according to
MG 4.2.2046-06 [4]. The organoleptic characteristics
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of semi-finished fish products were evaluated through-
out the entire storage period, except for the stock point,
according to the developed point scale. The yield point
has been determined using a hand-held portable pene-
trometer according to GOST R 50814-95 [5]. The mois-
ture content and moisture retaining power (MRP) have
been established according to GOST 7636-85 [6]. Sani-
tary and microbiological studies have been carried out
using the following methods: the number of mesophilic
aerobic and facultative anaerobic microorganisms has
been determined according to GOST 10444.15-94 [7],
coliform bacteria — according to GOST 31747-2012 [§],
S. aureus — according to GOST 31746-2012 [9], sulfite-
reducing clostridia — according to GOST 29185-2014
[10], Proteus bacteria — according to GOST 28560-90
[11], molds and yeasts — according to GOST 10444.12-
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2013 [12], Salmonella bacteria — according to GOST
31659-2012 (ISO 6579: 2002) [13], Listeria monocyto-
genes — according to GOST 32031-2012 [14].

Results and discussion

Moisture retaining power is one of the most im-
portant indicators of semi-finished products, which are
further subjected to additional processing before use.
As a result of heat treatment, part of the moisture and
fat is separated, which can be expressed as weight loss
or purge. Such organoleptic indicators as juiciness,
tenderness and losses during heat treatment depend on
the MRP. The values of water-holding capacity
of samples of semi-finished fish products during stor-
age are shown in Fig. 1.

10th day
Shelf life

13th day

—oO— Sample with imitation fat

Fig. 1. Dynamic pattern of MRP: WHC — water holding capacity

It can be seen from Fig. 1 that the value of the
MRP decreases over time. Samples of semi-finished
fish products, which contain fat substitute, have higher
water-holding capacity than control ones. This is due
to the fact that fat substitute contains sodium alginate,
which binds water well, and an increase in the water-
holding capacity of the sample is probably associated
with this.

10 000.0

As an objective indicator of consistency, the yield
point value (YPV) is used, which has been calculated
according to GOST R 50814-95. This indicator can be
used to assess the quality of minced meat and finished
products. Measurements were taken on an optical pro-
jection scale in degrees of penetration, where the de-
gree of penetration is 0.1 mm. The results are present-
ed in Fig. 2.
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From the data presented in Fig. 2, it can be seen
that over time, the YPV decreases. This is due not only
to a decrease in MRP, but also to an increase in expo-
sure time. A sample with the addition of fat substitute
is less susceptible to the YPV changes compared to the
control one.

To assess the quality of samples of semi-finished
fish products, a technique [15] has been used and
a 5-point scale has been developed. The main principle
of quality assessment is to highlight the features that
characterize non-standard products. Deviations of se-

mi-finished fish products that may result from the ad-
dition of fat substitute have been identified.

Points have been set in the following order: 5 — full
compliance with the requirements; 4 — single minor
inconsistencies; 3 — numerous minor inconsistencies;
2 — significant inconsistencies; 1 — gross inconsisten-
cies; 0 — not subject to evaluation. Samples with
a score below 3 (inclusive) were not standard and
should not be implemented. For identified inconsisten-
cies, points have been reduced taking into account
severity of the defect, options for reducing the score
are given in Table 1.

Table 1
5-point scale of organoleptic quality assessment
Appearance a
5 — straight or slightly curved loaves, without damage to the shell, slips, spots, sagging minced fish
Presence of bacon or minced fish on the

Irregular shaped products 41312 - surface of the shell 4 3|2 -

A product with dirty surface — | 3 | 2| — | Slimming of the shell - - - 0
Shell breaks - 1312 - - _ = = _

Sectional view

b

with muscle tissue

5 — Minced fish is evenly mixed, without voids; in the presence of fat - it does not separate from the minced fish and is well connected

Minced fish is not well mixed 4 | 3| 2 | — | Fatinseparated from minced fish 4 |3 2 _
Presence of foreign matter 3 | 2 | — | Fatisunevenly distributed 4|3 _
Indistinct cut pattern 41312 - - N N - _
Presence of voids in minced fish 4 (3|2 |- - N _
Color c

5 — uniformly colored muscle tissue from gray to light pink;

in the presence of fat — the color of the fat is white or with a pinky shade

Heterogeneous color 4| 3| 2 | — | Insufficiently expressed color 4 | 3| - _
Overly bright color 4 (3|2 |- - [ _
The color is not typical for this type

41321~ - - =] -
of product
Taste and smell d

5 — characteristic of this type of product, with the aroma of spices, without foreign taste and smell, the taste is moderately salty

Predominance of the taste of individual

Prevalence of the smell of:

components in minced fish 413 ]2~ | spices 413 - -
— other components
No strong smell of:
Taste of oxidized fat — | — | 2| 1 | —species 4 13| - -
— other components
F oreign flavor not characteristic 122 |1 | Acrid taste of smoke N )
of this product
The Faste of 1n§1v1dual components a3 | 2| 2 | putrid smell ] 0
in minced fish is not pronounced
Smell of mold or yeast - -1-10 - I R _
Consistency e
5 —dense
Too dense consistency 4 | 3| 2| - | Rubberlike 41312 -
Soft, mealy 4 13| 2| - | Crumbly 4|3 _
Spreadable 4 (32| - - — = = _

The overall score is calculated by the formula

at+b+c+d+e
———7;———.

Overall score =
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Fish semi-finished products tasting assessment

results are shown in the Fig. 3.
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Fig. 3. Organoleptic evaluation of samples of semi-finished fish products in storage:
a — background; b — 6" day; ¢ — 10" day; d —13™ day

As can be seen from Fig. 3, both samples have got
high marks. The presence of fat substitute did not
cause negative assessments among the tasters, on the
contrary, the sample with fat substitute turned out to be
juicier and attractive.

To determine the compliance of semi-finished fish
products with microbiological safety indicators, the regu-
latory parameters provided for by TR TI 021/2011 and
TR EAEU have been used [16, 17]. Microbiological
tests have been carried out during the entire period of
storage of samples, taking into account the reserve ratio.

During the entire period of storage, sanitary indica-
tive bacteria of the intestinal group (coliforms), oppor-
tunistic (Staphylococcus aureus, Proteus bacteria) and
pathogenic bacteria (Salmonella, Listeria monocyto-
genes bacteria) have not been detected in the control
sample and in the sample with fat substitute, which
confirms their sanitary security.

The dynamic pattern of QMAFAnM indicator in
the samples of semi-finished fish products during stor-
age is shown in Table 2.

Table 2

Change of QMAFANM indictor in samples of semi-finished fish products

Control day Regulatory value, CFU/g Control sample, CFU/g | Sample with fat substitute, KOE/r
Background Less than 10
6" day L 10° Less than 10
10" day Less than 10
13" day 3,5-10° 5,9 - 10°

During the entire storage period, both for the con-
trol sample and for the sample with fat substitute,
pathogenic microorganisms (Sal/monella, L. monocyto-
genes bacteria) have not been detected. Coliforms, S.

aureus, Proteus bacteria have not also been detected in
all samples of the product.

The results presented in Table 2 show that the pro-
totypes during storage have microbial contamination
lower than the standard value. After 10 days of stor-
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age, growth of microflora has been observed. The mi-
croflora of the samples is represented mainly by Bacil-
lus bacteria, which formed large membranous colonies
on fish-peptone agar.

No significant difference has been found in the mi-
crobial contamination of the control sample and the
sample with fat substitute, which shows the possibility
of its use. Based on the data obtained, the shelf life
of semi-finished fish products has been established,
which is 10 days at temperatures from 0 to 2°C.

Conclusions
1. Influence of the fat substitute on the indicators
of MRP and YPV has been studied. It has been shown

that addition of fat substitute increases MRP and re-
duces YPV, which indicates a juicier consistency and
fewer losses during heat treatment.

2. A 5-point scale for organoleptic quality assess-
ment has been developed. The study of changes in or-
ganoleptic indicators bears evidence of a good storage
capacity without signs of spoilage within the prescribed
period. Study of changes in organoleptic parameters
indicates the storage capacity of fish semi-finished
products without signs of spoilage at a stated time.

3. Shelf life of semi-finished fish products has been
established, which is 10 days at a temperature from
0 to 2°C.
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