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Abstract. This article presents the results of the development of fish-growing creeps, which included formulation optimiza-
tion, organoleptic assessment, and comprehensive quality assessment. In the production of fish-growing creeps, the follow-
ing ingredients were used: minced carp, chickpea flour, pumpkin puree, carrot puree, tomato paste, flaxseed, sesame seed,
soy fiber. A technology for the production of fish-growing creeps has been developed. The thermal baking mode has been
worked out. The nutritional value was assessed in accordance with modern research methods. A five-point scale with opti-
mal descriptors was developed to conduct an organoleptic assessment of fish-growing creeps. Based on the nutritional val-
ue, the percentage of satisfaction of the physiological needs of people with high cognitive load and low physical activity
was calculated when using fish-growing creeps in nutrition. Optimal in terms of adequate nutritional composition and or-
ganoleptic characteristics, the formulation of fish-growing creeps satisfies the physiological needs of people with high cog-
nitive loads and low physical activity in terms of protein content of 23.24%, dietary fiber — 30.27%, fat — 7.66%, carbohy-
drates — 8.56%. Consumption of 100 g of fish-growing crisps per day, prepared according to a recipe including minced
carp, chickpea flour, pumpkin puree, carrot puree, tomato paste, flaxseed, sesame seeds, soy fiber, can meet the body's
needs for vitamin B; — 14.4%, vitamin B, — 18.1%, vitamin Bs — 19.4%, potassium — 19.2%, phosphorus — 47.3%, magne-
sium — 25.4%, calcium — 16.7%, selenium — 28.5%, zinc — 18.2%, iron — 24.7%, which suggests the functional properties
of the developed fish-growing product.
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AnHoTanus. [Ipencrapiens! pe3yabTaThl pa3pabOTKU PHIOOPACTUTENBHBIX KPUIICOB, BKIIFOUYAIOIINE ONTUMH3ALINIO PEeLie-
TYp, OPTaHOJIENTUYECKYIO OLIEHKY U KOMILUIEKCHYIO OLIEHKY KadecTBa. IIpu momydeHun prIo0pacTUTENbHBIX KPUTICOB HC-
TMOJTb30BANIMCH (apIll TOJICTOIOOMKA, HyTOBasi MyKa, THIKBEHHOE IIOPE, MOPKOBHOE IOPE, TOMATHas 11acTa, JIbHIHOE CeMs,
KyH)XyTHOE CeMs, coeBas KieTdarka. Pa3paborana TEXHOJIOTHS MPOU3BOICTBA PHIOOPACTUTENBHBIX KpUcoB. OtpaboTan
TEIUIOBOH pexuM 3arekanus. [IpoBesieHa OIeHKa MHUIIEBON [EHHOCTH B COOTBETCTBHU C COBPEMEHHBIMH METONAMH HC-
crenoBanus. [t poBeeHns OpraHoOJIENTHIECKON OIIEHKU PHI00PACTUTENBHBIX KPHUIICOB ObLIa pa3paboTaHa ISTHOAIIIb-
Hasl IIIKaJla ¢ ONTHMAIBHBIMH JIecKpHUIITopamMu. Ha ocHOBe NMUIIEBOH IIEHHOCTH pacCYMUTHIBAJICS MPOIEHT YOBICTBOPEHUS
(3nonornyecKoi MoTPeOHOCTH JIFOJEH ¢ BBICOKOH KOTHHTHBHOM HArpy3KoH M HHU3KOH (DM3MUECKOH aKTHBHOCTBIO HPH
HCIIOJIL30BAaHNY B IIUTAaHUN PHIOOPACTUTENBHBIX KPUIICOB. ONTUMANIBHAS ¢ TOUKH 3PSHHS aJJeKBATHOTO HyTPHEHTHOTO CO-
CTaBa M OPraHOJIENTHIECKUX XapaKTEePHUCTHK PELeNTypa PIOOPACTHTENIBHBIX KPHIICOB YIOBJIETBOPSIET (DH3UOJIOTHIECKUM
TOTPEeOHOCTAM JIFOEH C BBICOKMMH KOTHHUTHBHBIMH Harpy3kaMH U HU3KON (DPU3HYECKOI aKTUBHOCTEHIO IO COJEPIKAHUIO
B npoxykre Oenka Ha 23,24 %, muiueBbx BosokoH — 30,27 %, xupoB — 7,66 %, yrneBogoB — 8,56 %. YnorpebieHue
B cyTku 100 T ppIOOpacTUTENBbHBIX KPUIICOB, IPUTOTOBICHHBIX TI0 PELENType, BKIIOYAIoel Gapil ToICToNo0uKa, HyTo-
BYIO MYKY, TBIKBEHHOE ITIOPE, MOPKOBHOE MIOPE, TOMATHYIO MACTy, JbHAHOE CeMsl, KYH)XKyTHOE CeMs, COEBYIO KJIETUATKY,
MO3BOJISIOT YIOBIETBOPUTH MOTPEOHOCTH OpraHu3Ma B Butamuue By Ha 14,4 %, Buramune B, Ha 18,1 %, Butamu-
He Bs Ha 19,4 %, 8 xamuu Ha 19,2 %, pocdope Ha 47,3 %, maruuu Ha 25,4 %, xansuuu Ha 16,7 %, cenene Ha 28,5 %,
uHke Ha 18,2 %, sxenese Ha 24,7 %, 4To JaeT BO3MOXKHOCTb TOBOPUTH O (DYHKLIMOHAJBHBIX CBOMCTBAX pazpaboTaH-
HOT'O PbIOOPACTUTENBHOTO MPOAYKTA.
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Introduction

In the modern world, where many professions are
associated with work with a high cognitive load with
low physical activity in offices, home remote work or
study, the organization of rational nutrition is becoming
particularly relevant. A sedentary lifestyle and inade-
quate nutrition cause fatigue, decreased concentration
and cognitive activity, which can lead to a deterioration
in the overall health of employees and students, as well
as a decrease in the effectiveness of work activities.

Eating habits with constant cognitive stress are of
great importance in maintaining mental activity, concen-
tration and memory. Unlike conventional nutrition,
which focuses on maintaining overall physical energy
and health, the diet for people facing high cognitive
loads requires the presence of certain nutrients necessary
for the brain to function in a high cognitive load mode.

The brain consumes a significant amount of energy,
especially when there is a high cognitive load. Carbo-
hydrates in this case are an easily accessible source of
energy for the body, ensuring a stable blood glucose

level. Complex carbohydrates such as whole grains,
vegetables, and fruits are preferable to simple sugars,
such as refined sugar, as they provide a longer release of
energy and stabilize blood sugar levels, which can affect
concentration and drowsiness.

Vitamins and minerals, including B vitamins and
magnesium, are essential for improving cognitive func-
tions such as memory and attention. B vitamins are im-
portant for the synthesis of neurotransmitters such as
serotonin or dopamine, and magnesium helps reduce
stress levels, which often accompany increased stress on
the brain.

Increased cognitive load increases the body's need
for antioxidants, as the active work of the brain is ac-
companied by the formation of free radicals. Antioxi-
dants such as vitamins C and E, as well as polyphe-
nols, help protect the brain from damage and keep it
functioning.

Data on physiological needs for people with a sed-
entary lifestyle and high cognitive loads (FAC — 1.4)
per day [1] are shown in Table 1.

Table 1
Standards of energy and nutritional requirements
. Men, age Women, age
Indicator 18-29 30-44 45-64 18-29 30-44 45-64
Energy, kcal 2 400 2 300 2150 1900 1 800 1 700
Protein, g 84 81 75 67 63 60
Fats, g 80 77 72 63 60 57
Carbohydrates, g 336 322 301 266 252 238
Dietary fiber, g 20-25
Thiamine (B,), mg 1.5
Riboflavin (B,), mg 1.8
Choline (B,), mg 400
Pantothenic acid (Bs), mg 5
Pyridoxine (Bs), mg 2
Potassium (K), mg 3500
Phosphorus (P), mg 700
Magnesium (Mg), mg 420
Calcium (Ca), mg 1 000
Selenium (Se), mcg 70 | 55
Zinc (Zn), mg 12
Iron (Fe), mg 10 | 18

Satisfaction of the body's nutritional needs for this
group of people (with low physical activity and high
cognitive loads) can be achieved through the develop-
ment of innovative products that simultaneously pro-
vide optimal levels of nutrients and are easily absorbed
by the body without affecting weight [2]. When devel-
oping such products with specified properties, it is
necessary to adhere to certain methodological ap-
proaches described in the sources [3, 4].

One of the promising solutions in this area is the de-
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velopment of snack products aimed at improving cogni-
tive functions and maintaining a balanced diet with
a low level of physical activity. Fish-growing creeps
containing proteins, healthy fatty acids, vitamins and
trace elements can become an innovative product capa-
ble of meeting these needs. The study of the nutritional
value of such crisps, their effect on cognitive functions
and metabolism, as well as the technological aspects of
their production is an important task aimed at creating
a healthy alternative to traditional snacks [5, 6].

Kynanoe 1eorsAyd mof pue peol 2An1uS0o y3iy ypim ojdoad Furpasy 105 sdoo1o Surmoid-ysiy Jo Juowdo[dAd(q "V g BAOYIUIRYO0g 'V 'V BABUUS[BAON “T 'V AONIAO[Y A 'S BAOdOY0JO[0Z



¥ ¢ BBICOKOM KOTHUTHBHOM Harpy3Kou U HAU3KOU

3onorokonosa C. B., Kienukos A. 1., Heanennas A. A., bouapaukoBa E. A. PazpaboTka peiOOpacTUTEIBHBIX KPUIICOB IJIS IIMTAHUS JIOJIE

(i)PBPI'-IeCI(Oﬁ AKTUBHOCTBIO

Becmuuk Acmpaxanckozo zocyoapcmeennozo mexnuueckozo ynugepcumema. Cepusa: Peionoe xozaiicmeo. 2025. Ne 3

ISSN 2073-5529 (Print), ISSN 2309-978X (Online)

Texnonoeuueckue npoyeccol, MAuWUHbl U aAnNapamvl 015 nepepadbomKu B0OHbIX OUOPecypcos

Scientists at Astrakhan State Technical University
are conducting research on the combination of fish and
vegetable raw materials. A feature of fish raw materials
is its high biological value due to the optimal balance of
essential nutrients, and a feature of plant raw materials is
its complex and diverse chemical composition, including
a wide range of biologically active substances necessary
to maintain homeostasis and ensure the physiological
functions of the body. A variety of fish-growing ingredi-
ents are used to create balanced and attractive food prod-
ucts [7, 8]. Aquaculture facilities such as silver carp [9]
and tilapia [6, 7] are used as fish raw materials.

Creeps are a food product that is an alternative to
traditional chips and has a fundamentally different pro-
duction technology. Unlike chips, which are made pri-
marily from thinly sliced raw materials (for example,
potatoes or carrots), chips are made on the basis of mul-
ticomponent mixtures, including modified forms of raw
materials such as mashed potatoes, starch-containing
ingredients, as well as additional components (emulsifi-
ers, stabilizers, flavors, etc.), providing specified textur-
al and organoleptic properties. This technology allows
for a higher degree of control over the structure and
composition of the final product.

Creeps are made by pressing or extrusion, which
gives them a more uniform structure and allows you to
set any shape of cutting. Creeps contain less fat due to
a fundamentally different heat treatment technology,
since creeps are baked, unlike chips that are fried in

oil. Creeps can be developed by combining different
food ingredients and thermal modes, creating them
from a variety of raw materials.

The main goal of the experiment was to develop
a technology for preparing fish-growing creeps based
on an optimal combination of minced carp, chickpea
flour, pumpkin puree, carrot puree, tomato paste, flax-
seed, sesame seeds and soy fiber.

The following tasks were solved in the framework
of the study:

— assessment of the characteristics of raw materi-
als: nutritional value and energy value of fish and veg-
etable raw materials;

— modeling and optimization of creeps formulations;

— assessment of the nutritional value of the developed
creeps.

Ground carp is a highly nutritious raw material con-
taining easily digestible proteins and fatty acids, which
makes it a promising component of functional products.

Chickpea flour is a rich source of vegetable protein
and fiber, which helps to improve the nutritional value of
products based on it. Due to its high emulsifying and
binding properties, chickpea flour stabilizes the texture
and improves the organoleptic characteristics of finished
products.

The chemical composition of the ingredients [10]
included in the formulation of fish-growing creeps is
shown in Table 2.

Table 2
Chemical composition of ingredients of fish-growing creeps
Content per 100 g of product
Indicators Minced | Chickpea | Pumpkin | Carrot | Tomato Sesame
Flaxseed Soy fiber
carp flour puree puree paste seed
Proteins , g 6.8 8.4 0.1 0.1 0.3 0.65 0.7 0.4
Fats, g 0.3 1.8 — — — 0.5 0.6 —
Carbohydrates, g 19.4 0.3 0.5 1.3 0.05 0.45
Dietary fiber, g - 4.2 01 0.2 0.1 0.95 0.2 1.3
Ash, g 0.7 1.5 ) 0.1 0.2 0.1 0.1
Water, g 24.5 5.9 6.4 6.2 4.9 0.25 0.3 0.1
Vitamins
Thiamine (B,), mg 0.049 0.034 0.004 0.004 0.011 0.0575 0.0445
Riboflavin (B,), mg 0.019 0.089 ) 0.005 0.012 0.0055 0.0125
Choline (B,), mg 22.75 39.98 0.57 0.62 2.7 2.755 0.895 -
Pantothenic acid (Bs), mg 0.07 0.667 0.028 0.018 0.06 0.0345 0.024
Pyridoxine (Bg), mg 0.06 0.225 0.009 0.009 0.044 0.0165 0.005
Macronutrients
Potassium (K), mg 92.75 406.56 14.28 14 61.25 28.455 17.395
Phosphorus (P), mg 73.5 186.5 1.8 3.9 4.8 22.45 25.2
Magnesium (Mg), mg 8.75 52.92 0.98 2.66 3.5 13.27 18.9 -
Calcium (Ca), mg 12.25 81.06 1.75 1.89 1.4 8.925 51.59
Trace elements

Selenium (Se), mcg 4.41 11.97 0.21 0.007 0.371 0.889 1.204
Zinc (Zn), mg 0.245 1.2 0.01 0.028 0.077 0.15 0.355 -
Iron (Fe), mg 0.28 1.092 0.028 0.049 0.161 0.2 0.56

According to the information presented in Table 2,
it can be concluded that the plant components (chick-
peas, flaxseed and sesame seeds) make it possible to
create nutritionally balanced fish-growing creeps.
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The introduction of chickpea flour, for example,
helps enrich the product with choline, potassium, iron
and selenium. The use of any herbal ingredients addi-
tionally increases the content of carbohydrates and
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dietary fiber, which is an important aspect for the diet
during long-term expeditions. In addition, herbal in-
gredients improve the textural properties of creeps,
giving them a more pronounced crispness.

Materials and methods of research

The main raw materials for the developed fish-
growing creeps were:

— minced carp meat, as a source of healthy animal
proteins and fats;

— chickpea flour, as a source of vegetable protein
and fiber, enriching the product with amino acids and
dietary fiber;

— pumpkin puree, a source of beta-carotene and po-
tassium, helps to improve the antioxidant properties of
the product;

— carrot puree, a rich source of vitamin A and die-
tary fiber, essential for vision and strengthens the di-
gestive system;

— tomato paste, a concentrated source of lycopene
and vitamin C, which have antioxidant effects;

— flaxseed, a source of Omega-3 fatty acids and lignans
that support the health of the cardiovascular system;

— sesame seed, the main source of calcium and vit-
amin E, helps strengthen bone tissue;

— soy fiber, a source of dietary fiber and isofla-
vones that support digestion and hormonal balance.

Samples of fish-growing creeps were prepared un-
der the same conditions and thermal conditions. The
finished products were analyzed, nutritional values
were studied in terms of meeting the physiological
needs of people with high cognitive loads and low
physical activity according to the main indicators ac-
cording to MP 2.3.1.0253-21 “Norms of physiological
needs for energy and nutrients for various population
groups of the Russian Federation”. Based on organo-
leptic analysis and assessment of nutritional value, the
optimal formulation was selected.

The basic information about the conducted studies
is given in Table 3.

Table 3

Information about the conducted studies of raw materials and fish-growing creeps

Indicators The research method
Fat ISS 7636-85, ISS R 54607.5-2015
Protein ISS 54607.7-2016
Ash ISS R 54607.10-2017
Moisture ISS 7636-85
Mineral substances Atomic absorption
Vitamins ISS 32042-2012
Dietary fiber ISS 34844-2022

Sampling of minced fish was carried out according
to ISS 7636-85, finished products according to ISS
R 54607.1-2011. The study of organoleptic quality indi-
cators was carried out in accordance with ISS 7631-2008.

The organoleptic analysis of fish-growing creeps
was carried out on the basis of a previously developed
five-point scale. The characteristic value of each indi-
cator was described based on the preparation technol-
ogy and the ingredient composition of the product.
A five-point scale developed for the texture, color, aro-
ma, taste and appearance of fish-growing creeps allows
you to comprehensively evaluate the product and draw
conclusions on the refinement and further study of the

product.

The nutritional value of fish-growing creeps was
optimized by mathematical modeling using the sim-
plex method, which allows the selection of prescrip-
tion mixtures corresponding to the best indicators of
the generalized criterion.

The results of the study

Formulation development and modeling were car-
ried out taking into account the balance of the main
nutrients. The developed formulations of fish-growing
creeps are presented in Table 4.

Table 4
Recipes of fish-growing creeps
. Ingredient content, g per 100 g of product
Ingredients Sample 1 Sample 2 Sample 3 Sample 4

Minced carp 37.0 30.0 40.0 45.0
Chickpea flour 40.0 47.0 37.0 32.0
Pumpkin puree 6.0 8.0
Carrot puree 8.0 6.0
Tomato paste 4.0
Flaxseed 1.0
Sesame seed 2.0
Soy fiber 2.0

Total

100.0
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Ground carp is mixed with chickpea flour, pump-
kin puree, carrot puree, tomato paste, flaxseed, sesame
seeds, soy fiber and ground in a blender. The resulting
mass is spread on a silicone mat, covered with cling
film, rolled out to a dough thickness of 2 mm and the
film is removed. Then they are placed on a baking
sheet and baked in a steam convector for 30 minutes at
a temperature of 140 °C.

A special feature of the developed formulation is
that the finished product does not contain food salt,

added sugars and transisomeric fatty acids.

According to the average norms of physiological
needs for the body of people with high cognitive loads
and low physical activity (FAC-1.4) for the age range
of 18-29 years, a comparative analysis of ready-made
fish-growing creeps by nutritional value was carried
out, and the percentage of satisfaction of physiological
needs for basic nutrients, vitamins, macro- and micro-
elements was determined. The data is presented in
Tables 5, 6.

Table 5
The content of vitamins and minerals in the samples of fish-growing creeps
The value of the indicator, per 100 g of product
S o U A S R S
Indicators =, s2% =, s2% =, s2% =, s2%
] S=2e3 g f23 g S g Ses
& sz = & s 2= & R & R
S-S S-S S-S S
Vitamins
rTnhg‘aIm“e (B, 021+£001 | 13.6 | 025+0.02 | 144 | 022+0.03 128 | 024+002 | 140
E:;’Oﬂavm (By), 0.14+0.02 8.2 0.15+0.01 | 863 | 0.13+0.01 7.7 0.12+0.03 | 6.92
Choline (B)), mg | 7027 +0.01 | 17.6 | 7207002 | 18.1 | 68.92+001 | 172 | 6446+001 | 16.1
Pantothenicacid | 91 03 | 181 | 0.97+001 194 | 0.83+0.02 166 | 0.71+0.01 142
(BS)’ ng
Macronutrients
f;gassmm (K), 634.69+0.02 | 182 | 672.14+0.01 | 192 | 601.16+0.02 | 172 | 534.30+£0.01 | 15.26
Eflg"sl’h"ms ®: | 318152001 | 455 | 331062003 | 473 | 307.1940.03 | 439 | 281.34+0.02 | 40.19
rl\s;g“esmm M2 | 101434003 | 242 | 106764002 | 254 | 96594001 | 220 | 87374001 | 208
Calcium (Ca), mg | 158.86+0.01 | 15.8 | 167.19+0.02 | 16.7 | 151.29+0.01 | 15.1 | 136.98+0.02 | 13.69
Trace elements
Isrfclzm“m (Se). 19.00£0.01 | 272 | 19.93+0.02 | 285 | 1831+001 | 262 | 1651+0.03 | 23.72
Zinc (Zn), Mg 206£0.03 | 172 | 2.17+0.01 182 1.96 £0.01 16.3 1.76 £0.02 | 14.66
Tron (Fe), mg 237+0.02 | 237 | 246+001 | 247 | 228+002 | 228 | 2.12+001 | 21.09
Table 6
Energy and nutritional value of fish-growing creeps samples
The value of the indicator, per 100 g of product
- | EZ ~ | EZ - |2 + |EZ
. ) - o0 » %) = o0 » Q = 20 »w Q = o0 »w
Indicators = °S3 = °S3 = ° S = ° S
£ Se3 g Ses g Rl g Ses
= s 2 = = s £ = = S 2 = = S £ =
2] e E 2 J E ©n o E 2] e E
e} S S5 S
Energy value, kcal 210.7 9.8 2223 10.3 200.3 9.3 179.5 8.4
Proteins, g 174+0.1 23.1 175+0.1 | 2324 174402 | 2311 | 168+0.1 | 22.29
Fats, g 5302 74 54+02 7.66 51+0.1 7.18 48+02 | 674
Carbohydrates, g 23.3+0.2 7.7 25.6£0.2 8.56 21.6+£0.1 7.02 17.1£0.3 5.72
Dietary fiber, g 75+0.1 282 75+0.1 30.27 65+0.1 2626 | 57+01 | 229
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Based on the data presented in Table 5, it can be
concluded that the content of vitamins, macro- and
microelements is higher in sample 2, compared with
other samples of fish-growing creeps formulations.
The second in terms of nutrient content is sample 1,
the third is sample 3 and the last is sample 4. The dif-
ference in nutrient content in sample 2 compared to
sample 1 is an average of 6.29%, the largest difference
is 19.04% in vitamin B, the smallest is 2.56% in vit-
amin By4. The high nutrient content in sample 2 com-
pared to other samples is due to the fact that this for-
mulation contains more chickpea flour, which is the
main source of vitamins, macro- and micronutrients.

The consumption of 100 g of fish-growing crisps
prepared according to sample 2 satisfies the body's
needs for vitamin B; — 14.4%, vitamin B, — 8.63%, vit-
amin B, — 18.1%, vitamin Bs — 19.4%, potassium —
19.2%, phosphorus — 47.3%, magnesium — 25.4%, cal-
cium — 16.7%, selenium — 28.5%, zinc — 18.2%, iron —
24.7%. The content of proteins, fats, carbohydrates, and
dietary fibers in the developed fish-growing complexes
and the percentage of satisfaction of the physiological
needs of people with high cognitive load and low physi-
cal activity in these nutrients are presented in Table 6.
The data presented in Table 6 show that the energy val-
ue of the samples varies from 179.5 to 222.3 kcal per
100 g of product, which is about 8.4-10.3% of the phys-
iological requirement. Sample 2 has the highest energy
value of 222.3 kcal, and sample 4 has the lowest energy
value of 179.5 kcal. All samples contain a significant
amount of protein, from 16.8 to 17.5 g, which is about

22-23% of the daily value. This makes fish-growing
creeps a good source of protein, especially in a diet
where additional amounts of protein are required. The
fat content in the samples is at the level of 4.8-54 g,
which covers about 6.7-7.7% of the physiological norm.
Differences in the amount of fat between the samples
are minimal, which indicates a similar composition in
this indicator. The samples contain from 17.1 to 25.6 g
of carbohydrates, which is 5.7-8.6% of the norm. The
highest carbohydrate content is observed in sample 2,
and the lowest in sample 4. The fiber content in the
samples varies from 5.7 to 7.5 g, covering 22-30%
of the daily value. Sample 2 has the highest fiber con-
tent compared to the rest of the samples, this is due to
the higher content of chickpea flour, namely 47 g per
100 grams of product.

During the organoleptic analysis of the samples,
a sensory assessment was performed on a developed
five-point scale. The organoleptic assessment was car-
ried out on the basis of such parameters as visual char-
acteristics (appearance and color), textural properties
of fish-growing creeps, aromatic profile and taste qual-
ities. Each score within the assessed characteristics
corresponds to a verbal description, which is a concise
semantic formulation. A high score is awarded in strict
compliance with the technological standards of pro-
duction, while a low score indicates the presence of
deviations from the established technological parame-
ters of the samples. The developed five-point scale is
presented in Table 7.

Table 7
The point scale of the quality of combined fish-growing creeps
. Description of indicators, points
Indicators
5 4 3 2 1
Smooth shape, Smooth shape, Irregular shape, A shape with
Appearance smooth surface, Uneven shape
. uneven surface acceptable ragged edges
uniform structure
Smell Pleasant aroma Pleasant fishy An unbalanced Light aroma of Strong aroma of
aroma strong fish smell oxidized fish oil oxidized fish oil
Pleasant balanced Balanced with a Unbalanced, with .
Taste taste slight fishy taste a fishy taste Unpleasant taste Bittersweet
Texture Crunchy, easy to Crunchy Dense, not crisp Dense Crumbly
chew enough
Colour Bright orange Pale yellow Light brown Brown Dark brown

A diagram accumulating data on the organoleptic
assessment (tasting) of samples conducted by research-
ers as part of the development of fish-growing creeps is
shown in Fig. 1.

The conducted tasting assessment showed that all

samples have decent organoleptic characteristics. Sample
No. 2 has the highest organoleptic characteristics. The
main differences in taste and texture are caused by the
different ratio of chickpea flour and minced carp. The
data obtained show the promise of research in this area.
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Fig. 1. The result of organoleptic evaluation (tasting) of fish-growing creeps samples

The appearance of the finished fish-growing creeps

prepared according to Sample 2 is shown in Fig. 2.

Fig. 2. Ready-made fish-growing creeps

Thus, sample No. 2 demonstrated the best results in
both nutritional value and organoleptic properties, mak-
ing it the most promising formulation. Its superior vita-
min and mineral content, combined with excellent taste,
is attributed to its higher proportion of chickpea flour.

Conclusion

As a result of the research, the technology of fish-
growing creeps was developed, the thermal baking
regime was worked out, the nutritional value was as-
sessed, and an organoleptic assessment was carried

out. The developed fish-growing creeps satisfy the
physiological needs of people with high cognitive
loads and low physical activity in protein — 23%,
dietary fiber — 30%, vitamin B, — 14.4%, vitamin B, —
18.1%, vitamin Bs — 19.4%, potassium — 19.2%, phos-
phorus — 47.3%, magnesium — 25.4%, calcium —
16.7%, selenium — 28.5%, zinc — 18.2%, iron — 24.7%,
which allows us to talk about the functional properties
of the developed fish-growing product and recommend
the developed creeps for nutrition of this population
category.
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