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Abstract. The article presents the results of a research of the modes of heat treatment of molded pollock products imi-
tating pasta ones. Molded products imitating pasta ones made from pollock in the shape of noodles 2-4 mm thick, with
a ribbon width of 3-6 mm, and a length of at least 15 cm, have been considered as the object of the research. To de-
termine the organoleptic parameters, a descriptive method, a method using point scales, and a method based on the use
of profilograms have been used. The results of experiments to determine the optimal modes of heat treatment are pre-
sented. The molded samples have been brought to culinary readiness by three types of heat treatment: cooking in boil-
ing water, deep-frying with a frying fat temperature of 140-170 °C, and hot steam treatment with a temperature of
96-98 °C. At the end of the heat treatment, the samples were predried with hot air at a temperature of 60-70 °C; the
temperature range was selected taking into account the maximum drying speed, provided that the deformation of the
products was minimal. When using hot steam treatment, the test samples were also predried with hot air at a tempera-
ture of 40 °C. As a result of the research conducted, the methods of processing by boiling in water and deep-frying
were found to be unsatisfactory. The results obtained indicate that it is advisable to use steam heat treatment of mold-
ed pollock products imitating pasta ones. The best organoleptic characteristics were obtained with the following
treatment modes: steam treatment in 3 stages: 1) preliminary predrying with hot air at 40 °C for 10 minutes, 2) hot
steam treatment at 96-98 °C for 10 minutes, 3) predrying with hot air at 60-70 °C for 15 minutes.
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AnHoTanus. [IpuBoIsSTCS pe3yNbTaThl NCCISIOBAHUS PEKUMOB TEPMHIECKOI 00pabOoTKM (hOPMOBAHHBIX M3/CIUH U3
MUHTas, IMUTHPYIOINX MakapoHHEIE. B kauecTBe 00bekTa MCCIIEMOBAaHMS pacCMATPUBAIN ()OPMOBAHHBIE H3/ENUS,
MMUTHUPYIOIUE MAKaPOHHBIC, U3 MUHTAs B BUJIE JIAIIIY TOJIIUHON 2—4 MM, C INMPUHOM JIeHT 3—6 MM, AJIMHON HE Me-
Hee 15 cM. [l onpeneneHust OpraHoJIENTUYECKUX MTOKa3aTenell IPUMEHSIIN ONUCATEIbHBI METO/, METOJ C UCIIOJIb-
30BaHHEM OaJIbHBIX LKA U METOJI, OCHOBAHHBIA Ha MpUMeHeHHH npoduiaorpamm. IlpuBeneHs! pe3yabTaThl 3KCIHe-
PUMEHTOB I10 OINPEIETICHUIO ONTUMAJIBHBIX PEKUMOB TepMuueckoir o6pabotku. ChopMoBaHHBIE 00pa3Ibl JOBOIMIN
JI0 KyJIMHAPHOI TOTOBHOCTH TPeMsI BUIAMU TEPMHUYECKOH 00pabOTKHU: BapKoi B KHIIsilIei Boze, oGxapkoi Bo ¢pu-
TIOpe ¢ Temmeparypoil dhputiopHoro xupa 140-170 °C, 06paboTKOi ropsiauM mapoM temmeparypoit 96-98 °C. Ilo
OKOHYaHHUH TepMHUYEeCKOl 00paboTKN 00pa3Ilb IOICYIIMBAIN TOPSINM BO3LyXoM Temieparypoit 60—70 °C, nnana3on
TEeMIepaTyp BBIOpaH C y4eTOM MAaKCHMAJIbHOW CKOPOCTH IOJCYIIMBAHUS HPH YCIOBHH MUHHMAIbHOW AehopMariy
n3genuit. Ilpy ucrmonbp3oBaHny 0OpabOTKU TOPSIYMM IAapoM HCCIEAyeMble 00pasIbl TaKXKe MpPeIBapUTENILHO TOJICY-
LIMBAJIM TOPSYUM BO3AyXoM Temneparypoii 40 °C. B pe3ynbrare npoBeeHHBIX UCCIEIOBAHUN NPH3HAHBI HEYIOBIIE-
TBOPHTEIIbHBIMHU CIIOCOOBI 00pabOTKH BapKo# B BoJie M 00kapKoi Bo (putiope. [TonyueHHbIe pe3yabTaThl yKa3bIBaOT
Ha TO, YTO LIEJIECOOOPA3HO UCIIONB30BAHUE TEPMHUUYECKOH 00pabOTKU (OPMOBAHHBIX WM3IECIUNA U3 MHUHTas, UMUTHPY-
IOIUX MakKapoHHbIE, MapoM. Hammydrine opranonenTudeckue Mokas3aTeay IMOMydeHbl MPU CIEAYIOUIEM PexUMe 00-
paboTku: 06paboTKa mapoMm B 3 sTama: 1) mpeaBapUTENbHOE MOACYIIMBAHUE TOPSINM BO3yXoM TemiepaTypoit 40 °C
B Teuenue 10 muH; 2) 06paboTka ropsuum mapom temnepatypoit 96-98 °C B teuenue 10 mun; 3) noacymmuBaHue To-
psiuuM Bo3gyxoM Temneparypoit 60-70 °C B Teuenue 15 muH.

KnroueBble c10Ba: MuHTa, GOpMOBaHHEIE PHIOHBIE H3JETHS, AECKPUITOPHO-TIPOQHIEHBIA METOI, OpraHoJIeNTHYe-
CKHE [TOKa3aTel, PeXUMbI TEPMUUYECKOH 00pabOTKH
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CKoit 00pabOTKM (hOPMOBAHHBIX M3AEIMH M3 MMHTAs, UMMTUPYIOLIMX MakapoHHble / BecTHuk ActpaxaHckoro rocynap-
CTBEHHOTrO TexHu4eckoro ynusepcutera. Cepust: PribHoe xo3siictBo. 2025. Ne 3. C. 69-78. https://doi.org/10.24143/2073-

5529-2025-3-69-78. EDN KSYSSM.

Introduction

Fishing is the key industry in the Russian Far East.
The Far Eastern Federal District makes an overwhelming
contribution to the yield of aquatic biological resources
(73% of the total yield in the Russian Federation). Rus-
sian fishermen have been setting the highest records for
pollock fishing for several years now, e.g. in 2024, pol-
lock catch increased by 2% compared to the previous
year and amounted to a record 1.99 million tons, reach-
ing almost 41% of the All-Russian catch, identifying
pollock as the main commercial resource [1-3]. In 2023,
only 32% of pollack catches were used for the produc-
tion of deep-processed products — fillets, minced meat,
surimi, having decreased by 13% compared to the pre-
vious year. In 2024, the situation improved: the produc-
tion of pollock fillets increased 2.6 times over the year,
exceeding 46 thousand tons; supplies of pollock surimi
increased 1.9 times, to 21 thousand tons; for minced
meat, the growth compared to 2023 was 73%, up to
8 thousand tons [4-8].

It is known that seafood consumption in the Rus-
sian Federation lags significantly behind developed
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industrial countries. The existing shortage of full-value
protein in the diet of the population increases the de-
mand for animal products, especially for fish [9, 10].
The demand of modern consumers is for fully ready-
for-use products, the preparation of which does not
take any time.

In connection with the above, an important task is to
expand the range of fish products, in particular, of pol-
lock, to create new products that are in popular demand
due to the simplicity of preparation, attractive organo-
leptic characteristics, high biological value and an ade-
quate price. To solve this problem, the development
of an economically valid method for the production
of molded fish products from minced pollock, imitating
the outward appearance of pasta. Such a product will
have a familiar appearance; meanwhile fully ready-for-
use products are expected to be developed. In connec-
tion with the above, the development of the technolo-
gy for molded products made from minced pollock,
imitating pasta, is considered to be an urgent area of
research.
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Rational technological modes of heat treatment of
molded pollock products imitating pasta ones, are sub-
stantiated.

The aim of the work at this stage is to substantiate
the modes of heat treatment of molded pollock prod-
ucts imitating pasta ones.

To achieve this aim, the task has been to determine
the optimal conditions for heat treatment of molded
pollock products imitating pasta ones.

Materials and methods

Molded products imitating pasta ones made from
pollock noodles 2-4 mm thick, with a ribbon width of
3-6 mm, and a length of at least 15 cm have been con-
sidered as the object of the research. Experimental
studies have been conducted in the laboratories of the
Kamchatka State Technical University.

To determine the organoleptic parameters, a de-
scriptive method, a method using point scales, and
a method based on the use of profilograms, have been
used. When selecting samples to determine organolep-
tic parameters and the quality of finished products, the
instructions of Federal standard 31339-2006 “Fish,
non-fish objects and products from them. Acceptance
rules and sampling methods” [11], Federal standard
7631-2008 “Fish, non-fish objects and products from
them. Methods of determining organoleptic and physi-
cal parameters”, have been followed [12].

Statistical processing of the obtained experimental
data has been carried out by calculating the averages
of the values and the standard average error, as well as
graphoanalytically. The data have been systematized
and summarized using the Astra Linux operating sys-

tem program. The numerical values given are an
arithmetic mean with a confidence interval of +10%
and a confidence probability of P = 0.95, to ensure the
reliability of the results.

Results and discussion

When conducting research to substantiate the
modes of heat treatment of molded products, an im-
portant quality criterion was the organoleptic assess-
ment. Organoleptic tests are of the greatest importance
in developing new types of food products. The quanti-
tative descriptor-profile method proposed by the com-
pany Tragon (USA) in the 70s of the twentieth century
allows for a comprehensive comparative assessment
of quality in the process of developing new types
of products by quantifying the most significant or-
ganoleptic properties of food products and by using
a set of scales [13, 14].

At the previous stage of research, a recipe of molded
products made from minced pollock, imitating pasta
ones, was developed. Milk whey was used primarily as
a corrector of the organoleptic parameters of the product,
as well as a source of biologically valuable nutrients.

One of the main operations of producing molded
pollock products imitating pasta ones is heat treatment,
the purpose of which is to bring the products to culi-
nary readiness. Experiments have been conducted to
determine the optimal modes of heat treatment of
molded pollock products imitating pasta ones.

To conduct the research, samples of products pre-
pared according to the recipe shown in Table 1 have
been formed.

Table 1

Recipe of molded products from minced walleye pollock, imitating pasta ones, with the addition of milk whey

Consumption of raw material per 100 g of finished minced mixture, g

Minced pollock* Drinking | Potato | Tapioca | Hen’s | Whitesalt, | Sodium | Citric acid, Powdered
P water starch starch egg alimentary | alginate | alimentary milk whey
51.5 6.0 15.0 5.0 15.4 0.5 0.5 0.1 6.0

* Minced walleye pollack was pre-aged in milk whey in a 1 : 1 ratio of whey : ground walleye pollock, followed by pressing to a minced

meat moisture content of 51% (+5).

The molded samples were brought to culinary read-
iness by three types of heat treatment: cooking in boil-
ing water, deep-frying with a frying fat temperature
of 140-170 °C, and hot steam treatment with a temper-
ature of 96-98 °C. At the end of the heat treatment, the
samples were dried with hot air at a temperature of
60-70 °C; the temperature range was selected taking
into account the maximum drying speed, provided that
the deformation of the products was minimal. When
using hot steam treatment, the test samples were also
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pre-dried with hot air at a temperature of 40 °C in or-
der to stabilize the shape — preliminary experiments
showed that in the absence of pre-drying with this type
of heat treatment, the molded products stick together.
It is also considered inexpedient to use hotter air for
pre-drying, which leads to the deformation of raw
products’ shape, while reducing the air temperature
during pre-drying below 40 °C did not allow to stabi-
lize the shape of the products. The plan of the experi-
ment is presented in Table 2.
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Table 2
Values of variable factors, their intervals and limits of variation

. . Levels Variation

Type of heat treatment Dimension 1T 0 |+ intervals
Cooking in boiling water 5110 | 15
Deep-frying min 1 3 5
Hot steam treatment 5 10 | 15
Hot air drying after heat treatment 5 110 | 15

To determine the organoleptic parameters of the fi-  loped; they are presented in Tables 3, 4.
nal product, organoleptic evaluation scales were deve-

Table 3
Scale of organoleptic evaluation of molded products imitating pasta ones
(types of heat treatment: cooking in boiling water, hot steam treatment)
Indicator es t?ltr)llanttion Characteristic ‘geclt%l;t
5 One-color, white/light yellow, corresponding to the raw materials used
4 One-color, slightly darker or lighter
Color 3 Significantly darker or lighter
2 Not one-color
! Girey 0.25
5 Pleasant, distinct, milky, characteristic of this product, without secondary odor
4 Milky, characteristic of this product, without secondary smell, but not distinct enough
Smell 3 Faintly distinct, characteristic of this product, without secondary odor
2 Indistinct, “empty”, light fishy smell fishy smell
1 Secondary, distinct fishy smell
5 Milky, quite distinct, characteristic of this product, without secondary after-taste
4 Milky, characteristic of this product, without secondary after-taste, not distinct enough
Taste 3 Milky, characteristic of this product, without secondary after-taste, faintly distinct 1.0
2 Non-distinct, secondary tastes are present
1 Secondary / fishy, raw, not typical for this product
5 Resilient
4 Softened
Consistence 3 Soft/dense 0.5
2 Soft, slightly spreading / rather rigid
1 Strongly spreading / rigid
5 Surface is smooth
4 Surface is smooth, some products have a rough surface
Surface )
condition 3 Surface is rough 0.25
2 Some of the products have cracks
1 A significant number of products have cracks
5 The shape is correct, corresponding to the type of the products (noodles)
4 The shape is correct, corresponding to the type of the products (noodles),
the edges are slightly distended
Shape 3 Most of the products have a correct shape corresponding to.the type of products 0.5
(noodles), a small part of them loses shape, the products stick slightly together
2 Products partially lose their shape and noticeably stick together

A significant number of products lose their shape and stick noticeably together
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Table 4

Scale of organoleptic evaluation of molded products imitating pasta ones (type of heat treatment — deep-frying)

Indicator es tfr(r)l;nttion Characteristic \z‘ecltg()l;t
5 One-color, golden, corresponding to the raw materials used
4 One-color, slightly darker or lighter

Color 3 Considerably darker or lighter
2 Not one-color
1 Grey, dark yellow, brown, dark-colored products 025
5 Pleasant, distinct, milky, characteristic of this product, with no secondary odor
4 Milky, characteristic of this product, with no secondary odor, but not distinct enough

Smell 3 Faintly distinct, characteristic of this product, with no secondary odor
2 Not distinct, “empty”, slight fishy smell, burnt
1 Secondary, distinct, fishy smell, burnt
5 Milky, quite distinct, characteristic of this product, with no secondary after-taste
4 Milky, characteristic of this product, with no secondary after-taste, insufficiently distinct

Taste 3 Milky, characteristic of this product, with no secondary after-taste, faintly distinct 1.0
2 Not distinct, secondary after-tastes are present
1 Secondary / fishy, raw, not characteristic of this product, bitter
5 Resilient
4 Softened

Consistence 3 Soft/dense 0.5
2 Soft, slightly spreading / rather rigid, crumbling
1 Strongly spreading / rigid, moist / dry
5 Surface is smooth
4 Surface is smooth, some products have a rough surface

f(l)l;(fiai:ieon 3 Surface is rough 0.25
2 Some of the products have cracks
1 A significant number of products have cracks
5 The shape is correct, corresponding to the type of the products (noodles)
4 The shape is correct, corresponding to the type of the products (noodles), the edges

are slightly distended

3 Most of the products have a correct shape conesponding to the type of produ§ts (noo-

Shape dles), a small part of them loses shape, the products stick slightly together, partially burnt 0.5
) Products partially lose their shape and noticeably stick together, a significant part is

burnt

1 A significant number of products lose their shape, get deformed, stick noticeably

together, are burnt

The modes of heat treatment of the samples under

Modes of heat treatment of the studied samples by cooking in boiling water,
followed by predrying with hot air at a temperature of 60-70 °C

study by cooking in boiling water are shown in Table 5.

Table 5

Types of heat treatment

Heat treatment modes of samples, min

1 [ 12 | 13 21 | 22 | 23 [ 31 | 32 | 33

Cooking in boiling water

5 10 15

Predrying with hot air

5 | 10 ] 15 5 | w0 | 15 5 | 10 |

15

The organoleptic evaluation of the samples was carried
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out using a profile method; the results are shown in Fig. 1.
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Surface condition Surface condition

Shape / Consistence Shape

Consistence

Taste Colour Taste Colour

Smell Smell

Surface condition

Shape Consistence
=== Predrying time 5 min
=== Predrying time 10 min
Predrying time 15 min
Taste Colour

Smell

c

Fig. 1. Profilograms of organoleptic parameters of molded products imitating pasta ones;
heat treatment — cooking in boiling water followed by predrying with hot air at a temperature of 60-70 °C:
a — cooking time of 5 min (samples 1.1, 1.2. 1.3); b — cooking time of 10 min (samples 2.1, 2.2. 2.3);
¢ — cooking time 15 min (samples 3.1, 3.2. 3.3)

Samples No. 1.1-1.3, 2.1-2.3, 3.1-3.3, after mold- minimal. As a result of the research conducted, the
ing, were subjected to cooking for 5, 10, and method of processing by cooking in water was found
15 minutes, respectively, followed by predrying. All  unsatisfactory.
products received a negative rating — the finished The modes of heat treatment of the samples under
product boiled soft and partially dissolved in water study by deep frying are shown in Table 6.
during cooking, and the yield of finished products was

Table 6

Modes of heat treatment of the studied samples by deep frying, the temperature of the frying fat is 140-170 °C,
followed by predrying with hot air at a temperature of 60-70 °C

Heat treatment modes of samples, min
41 | 42 | 43 | 51 [ 52 [ 53 | 61 | 62 | 63
Deep frying 1 3 5
Predrying with hot air 5 | 10 | 15 5 | w0 | 1s 5 | 10 | s

Types of heat treatment

The organoleptic evaluation of the samples shown in Fig. 2.
was carried out using a profile method; the results are
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Surface condition

Shape Consistence

Taste Colour

Surface condition

Consistence Shape

Colour Taste

Surface condition

Shape

Taste

Consistence

=== Predrying time 5 min
=== Predrying time 10 min
Predrying time 15 min

Colour

Fig. 2. Profilograms of organoleptic parameters of molded products imitating pasta ones;
heat treatment — deep frying followed by predrying with hot air at a temperature of 60-70 °C:
a —roasting time 1 min (samples 4.1, 4.2. 4.3); b — roasting time 3 min (samples 5.1, 5.2. 5.3);

¢ — roasting time is 5 min (samples 6.1, 6.2. 6.3)

Samples No. 4.1-4.3, 5.1-5.3, 6.1-6.3 after mold-
ing, they were deep-fried and then dried. Samples
No. 4.1-4.3, 6.1-6.3 — the result is unsatisfactory.
Samples No. 4.1-4.3 have a crude consistency; sam-
ples No. 6.1-6.3 have acquired a dark yellow unattrac-
tive color. Samples No. 5.1-5.3 received a positive
assessment in terms of shape, surface condition, smell,

and color. The resulting product is a noodle-shaped
product, golden yellow in color. At the same time, it
was found that the inside of the products was not
brought to culinary readiness, and the taste was raw.

The modes of heat treatment of the samples under
study by with hot steam are shown in Table 7.

Table 7

Modes of heat treatment of the studied samples with hot steam at a temperature of 96-98 °C,
with preliminary predrying with hot air at a temperature of 40 °C for 10 minutes
and subsequent predrying with hot air at a temperature of 60-70 °C

Types

Heat treatment modes of samples, min

of heat treatment

71 | 72 | 73 | 81 | 82 [ 83 [ 91| 92 | 93

Preliminary predrying with hot air, temperature

of air 40 °C 10

Treatment with hot steam, temperature 5 10 15

of steam 96-98 °C

Predrying with hot air, temperature

of air 60-70 °C 5 10 15 5 10 15 5 10 15
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The organoleptic evaluation of the samples was  shown in Fig. 3.
carried out using a profile method; the results are

Surface condition
Surface condition

5
Consistence Smell )
Consistence Shape
!
Shape Taste Colour Taste
Colour Smell
a b

Surface condition

Consistence Shape

=== Predrying time 5 min
=== Predrying time 10 min
Predrying time 15 min

Colour Taste

Smell

c

Fig. 3. Profilograms of organoleptic parameters of molded products imitating pasta ones;
heat treatment — with hot steam at a temperature of 96-98 °C, with preliminary predrying with hot air
at a temperature of 40 °C for 10 min and subsequent predrying with hot air at a temperature of 60-70 °C:
a — time of heat treatment 5 min (samples 7.1, 7.2. 7.3); b — the time of heat treatment is 10 min (samples 8.1, 8.2. 8.3);
¢ — the time of heat treatment is 15 min (samples 9.1, 9.2. 9.3)

Samples No. 7.1-7.3, 8.1-8.3, 9.1-9.3, after molding, yellow in color with a grayish tinge and an easily
were subjected to preliminary predrying for 10 mi- chewable consistency. The taste and aroma are charac-
nutes with hot air at a temperature of 40 °C to preserve  teristic of this product with a subtle milky aroma and
the shape, then treated with hot steam for 5, 10, 15 mi-  a pleasant milky aftertaste; the products do not stick
nutes, respectively, followed by predrying. The prod-  together after cooking; there is no deformation; the
ucts subjected to steam treatment for 5 minutes (sam-  shape of the noodles is preserved.
ples No. 7.1-7.3.) remained raw, and within 15 mi-
nutes (samples No. 9.1-9.3) lost their shape and boiled Conclusion
soft. The best result was obtained by steaming the The results obtained indicate that it is advisable to use
products for 10 minutes, followed by predrying for steam heat treatment of molded pollock products imitat-
15 minutes (sample No. 9.3). After heat treatment and  ing pasta ones. The best organoleptic parameters have
cooling, the finished product acquired a familiar shape  been obtained under the following treatment modes:
similar to traditional noodles. The study of the organo- — steam treatment in 3 stages: 1) preliminary pre-
leptic parameters of sample No. 9.3 showed that the  drying with hot air at 40 °C for 10 minutes; 2) hot
resulting product is a noodle-shaped product, light
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steam treatment at 96-98 °C for 10 minutes; 3) predry-
ing with hot air at 60-70 °C for 15 minutes.

The practical use of the results obtained lies in the
fact that the developed processing modes will allow
the production of a new type of pollock products —
molded products imitating pasta ones, which will facil-

itate the sale of pollock by fish processing enterprises
of the Russian Federation, and will also allow more
active introduction of pollock products into the diet of
the Russian population, which are currently not in high
demand. In further research, it is planned to rely on
well-founded heat treatment parameters.
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