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Abstract. The aim of the study was to improve the technology for the production of dietary patés by applying Sous
vide technology, which will preserve the maximum amount of nutrients, improve the organoleptic properties of
the product, increase its safety and shelf life. The paper investigated the possibility of using Sous vide technology
for the preliminary thermal processing of the prescription components of liver paté and the use of ricotta cheese
and cashew nuts as enriching additives. Replacing 15.0% of chicken liver in the liver paté with a similar amount
of ricotta cheese and using Sous vide technology for preliminary heat treatment contributed to the formation of
a slightly sweet taste, more delicate texture and lighter colour of the finished product; reducing the fat content
of the finished product by 15% and increasing the ash content (by 6.3%). The practical feasibility of applying the
Sous vide technology and using ricotta cheese in the amount of 10.0% and cashew nuts in the amount of 2.5% in
the production of dietary liver paté was established. The use of gentle heat treatment modes and control of the
heating rate preserve the nutritional value of the product and its digestibility,reduce moisture loss and improve the
organoleptic characteristics of the finished product. The elimination of added frying oil in the recipe of the finished
product made it possible to reduce the proportion of fat by 15% and to classify the resulting paté as a dietary
product. A recipe for a liver paté of increased biological value for dietary use had been developed. All this allowed
to create original natural products of high quality and with high consumer properties. Practical recommendations
on the production technology of patés of increased biological value based on chicken liver are given
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Introduction

The production of functional foods is an urgent task
for the modern food industry. The growing interest of
consumers in maintaining and improving their health
through the use of healthy foods has led to the devel-
opment of many new functional foods. Most of them
are dairy products, plant-based products, specific fats,
and combined meat, vegetable and offal products. Meat
and by-products can be modified by adding ingredients

Suggested Citation:

that are beneficial to health while eliminating or re-
ducing components that are considered harmful. The
use of these ingredients in meat products provides an
opportunity to improve the nutritional and health ben-
efits of their products. Some success has been achieved
by being able to balance the composition of ingredi-
ents, which enhances the absorption of nutrients. In
the production of meat products, innovative thermal
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processing methods are hardly ever used to preserve
the biologically active substances of raw materials,
eliminate the effects of added fat and ensure the func-
tional properties of the resulting products.

Ukrainian food industry was going through an in-
tensive stage of development, introducing innovative
technologies and modern equipment. According to
A. Antoniv et al. (2023), the goal of improving existing
processing methods was to ensure the rational use of
food resources and reduce raw material losses at all
stages of the technological cycle. As noted by E. Choi &
W.S. Shin (2020), the use of traditional technologies and
equipment for heat treating of raw materials led not
only to a loss of weight, aroma and taste of the product,
but also to the loss of biologically active components
(vitamins, minerals).

Scientists T. Semko et al. (2024) noted that the use
of Sous vide technology was of interest. Liver paté was
a popular product in the culinary and meat processing
industry, characterised by its delicate texture, high nu-
tritional value and rich flavour. Chicken liver was a val-
uable by-product that contained a large amount of pro-
tein (approximately 18-20 g per 100 g of product), fat
(4-6 g per 100 g of product, including healthy unsatu-
rated fatty acids), carbohydrates (up to 1-2 g), minerals
(Fe, Zn, Cu, Se) and vitamins (A, B, D), and was used to
make this dish. In addition to its high nutritional value,
the liver is easily absorbed by the body and was also
the best source of iron and folic acid, which were nec-
essary for pregnant women, children and people with
iron deficiency anaemia. There were also some con-
traindications, namely high cholesterol, liver or kidney
disease, or individual intolerance.

Sous vide technology can be used to make dish-
es from any product type. As noted by D. Kathuria et
al. (2022), any raw meat will benefit from this culinary
treatment, while vegetables also retained their bright
fresh colour and delicate, elastic texture. The stand-
ard process for cooking meat products using Sous
vide technology was to immerse and hold raw, chilled,
vacuum-packed raw meat in water heated to 55-70°C
for several hours. According to A. Antoniv (2024), add-
ing marinade to meat in vacuum bags allowed to get
a product that was balanced in all its organoleptic
properties. The marinade penetrated deep into the fi-
bres of the meat under vacuum during cooking, which
enhanced the flavour. This also created the conditions
for better absorption of flavours and ingredients from
the marinade by the product, resulting in an intense
and uniform taste. At the same time, all useful microe-
lements were retained in the product to the maximum
extent possible, as during traditional cooking (boiling,
stewing, frying), many nutrients are destroyed by high
temperatures, oxygen or dissolve in water.

Another important advantage of Sous vide tech-
nology was a 15-35% reduction in weight loss of the
finished product, as this processing method ensured

Commodity Bulletin, 2025, Vol. 18, No. 1

even heat distribution over the entire mass of the prod-
uct, cell membranes were preserved, and, according to
S. Zavadlav et al. (2020), the juice was retained inside
the product. In the process of cooking meat raw mate-
rials, volatile flavour compounds were retained in their
own juice and minimal nutrient loss was ensured.

Among the disadvantages of this processing meth-
od was the possible increase in bacterial contamina-
tion, if the cooking temperature and time are not care-
fully observed, or if the required storage temperature
was not ensured after cooking. H. Onyeaka et al. (2022b)
recommend that, when using Sous vide technology, it
was necessary to combine the technological process
of product production with additional technological
processes to ensure maximum product safety and the
destruction of microorganisms in the process of food
preparation. The authors argued that the use of Sous
vide technology improved both the quality and nutri-
tional value of the product and the shelf life of food
products. Researchers H. Onyeaka et al. (2022a) indicat-
ed the superiority of products in terms of flavour pro-
file compared to products prepared in the traditional
way, as the use of Sous vide technology involves the
presence of airtight packaging that retained volatile ar-
omatic compounds. Z. Cui et al. (2021) cited the follow-
ing advantages of using Sous vide technology in food
preparation: precise temperature control and a signifi-
cant improvement in quality characteristics such as col-
our, taste and nutritional value of the finished product.

Given the relevance and benefits of Sous vide tech-
nology in food production, this study aimed to integrate
vacuum cooking into liver paté preparation.

Materials and Methods

The object of study in this article was the effect of two
heat treatment methods on chicken liver and, in gener-
al, on the process of making chicken liver paté. The fol-
lowing ingredients were used to prepare chicken liver
paté based on a traditional recipe: chicken liver, onions,
carrots, sunflower oil, butter, and salt. In addition to
studying the effect of heat treatment, the chicken liver
paté was based on ricotta cheese, which is used as an
additional ingredient to improve the texture and taste
of the paté, and cashew nuts were added to increase
the nutritional value.

The model compositions (MC) contained an almost
identical ratio of recipe components (differing only in
the presence of olive oil used for frying the ingredients)
(Table 1): chicken liver,onion, carrot, ricotta cheese, but-
ter, garlic, cashew nuts, olive oil, ground nutmeg, salt,
ground black pepper. All ingredients were purchased
at a local supermarket (Lutsk, Ukraine). The prepara-
tion of chicken liver patés began with the weighing
and preparation of the recipe components. The Lliv-
er was cleaned of bile ducts, veins, and, if necessary,
films. Some cooking techniques included soaking the
liver in milk or water with salt to eliminate possible



bitterness. This was not necessary for chicken liver,
as it was tender, unlike beef or pork liver. It was cut
the peeled chicken liver into 2-3 cm pieces, rinsed it
under cold water and dried with a paper towel. It was
peeled the onions and garlic, rinsed under cold water,
cut the onions into strips and the garlic into slices.
Also, it was peeled the carrots, rinsed them under cold
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running water and grated some of them on a coarse
grater for frying, and cut the rest into small pieces for
Sous vide. The butter was left at room temperature to
soften. The ricotta cheese was drained of excess mois-
ture, cashew nuts were fried in a dry frying pan and
chopped with a knife. Once prepared, the recipe ingre-
dients can be used directly in the cooking process.

Table 1. Mass fraction of recipe components in model pdté compositions

. Mass fraction of formulation components in MC, wt. %
Formulation component

MC1 MC2
Chicken liver 62.0 64.5
Onion 6.0 6.4
Carrot 6.0 6.4
Butter 6.0 6.4
Ricotta cheese 12.0 12.8
Cashew nuts 2.0 2.5
Garlic 0.4 0.4
Ground nutmeg 0.1 0.1
Salt 0.4 0.4
Ground black pepper 0.1 0.1
Olive oil (for frying) 5.0 -

Note: MC1 - cooked by frying; MC2 - cooked using Sous vide technology

Source: developed by the authors

Two heat treatment methods were used for com-
parison: frying and Sous vide technology:

1. Using the frying method (MC1): first, fry the on-
ions and garlic until transparent in a preheated frying
pan (200°C) with olive oil, then add the prepared car-
rots and sauté until tender. The vegetables were placed
on a plate to cool. Next, the prepared chicken liver was
fried until cooked for 8-10 min. The frying was done us-
ing a ProfiCook PC-DKI 1067 (Germany) tabletop induc-
tion cooker. At the end, salt, ground nutmeg and ground
black pepper were added. The fried liver was covered
with a lid to prevent the surface from getting weathered
and allowed to cool. The cooled vegetables and chicken
liver, ricotta cheese, and softened butter were placed in
a bowl and ground using a Liberton LHB-0312 (China)

immersion blender until a uniform consistency was ob-
tained without lumps of individual recipe ingredients.
Cashew nuts were added to the paté and mixed with a
spoon. The finished paté was spread on a shallow din-
ner plate using a moulding ring.

2. Using Sous vide technology (MC2): the prepared
vegetables (onions, carrots, garlic) and chicken were
placed separately in special plastic bags and vacuumed
in a ProfiCook PC-VK 1134 (Germany) vacuum packer,
which extracted excess air and sealed the open edg-
es. For this method of heat treatment, a Sous vide Sir-
man Softcooker S GN1/1 (Italy) was used and two pro-
grammes were set up to cook vegetables and chicken
liver separately, as they had different temperature con-
ditions and cooking times, as shown in Table 2.

Table 2. Temperature conditions for different products

Product Temperature, °C Cooking time
Beef 54..56 1...2 hours
Chicken breast 60...65 1...2 hours
Chicken liver 65 45 min
Pork 58...70 1...4 hours
Fish (salmon, tuna) 50...52 30...60 min
Vegetables (carrots, potatoes) 85...90 1...2 hours

Source: based on D. Kathuria et al. (2022)

After cooking in the Sous vide apparatus, the bags
of vegetables and chicken liver were cooled to room
temperature. After cooling, the contents of the bags
were opened, placed in a bowl, and soft butter, ricotta

cheese, salt, ground nutmeg, and ground black pepper
were added. Then the ingredients were ground using
a Liberton LHB-0312 (China) immersion blender until
a uniform consistency was obtained without lumps of
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individual recipe ingredients. Cashew nuts were added to
the paté and mixed with a spoon. The finished paté was
spread on a shallow dinner plate using a moulding ring.

The finished chicken liver paté samples were ex-
amined for physicochemical parameters, in particu-
lar, the moisture content was determined according
to DSTU ISO 1442:2005 (2007), namely, the samples
were dried to a constant weight at a temperature of
103°C £ 2°C; the mass fraction of fat according to
DSTU ISO 1443:2005 (2007), according to the Sox-
hlet method, which used the extraction of fat from a
dried product sample with a solvent and then remov-
ing the solvent.

A comparative determination of losses during heat
treatment in samples of fried liver and liver cooked
using the Sous vide technology was performed as the
ratio of the mass of a piece of liver before and after
heat treatment, expressed as a percentage, as well as
the total losses of the finished paté in relation to the
mass of raw materials. For organoleptic evaluation,
a standard method was applied using the method of
quantitative descriptive analysis (QDA). The expert
evaluation of QDA was carried out using a point scale,
according to which the organoleptic characteristics of
the finished products were evaluated by the tasting
commission of the Department of Food Technology
and Chemistry of LNTU, which consisted of 10 people.
To ensure the objectivity and reliability of the results,
the experts, who tasted the product were informed
about the evaluation methodology in advance. The
evaluation was based on the following parameters:
appearance, colour, consistency, taste and smell. Each
indicator was evaluated on a scale to obtain general-
ised data on the quality of the samples.

Statistical processing of the experimental data and
the calculation part were performed using the built-in
functions of Microsoft Excel 365. The study was con-
ducted in accordance with the requirements of The
Declaration of Helsinki (2013).

Results and Discussion

During the study, a comprehensive analysis of paté
samples was carried out, evaluating their physico-
chemical parameters and organoleptic properties. The
methods used allowed to determine the impact of Sous
vide technology on the quality and nutritional value
of the product. The results obtained became the basis
for the development of optimal production modes that

ensure high nutritional value and safety of the finished
product. For all cooking methods, the same set of prod-
ucts and spices were used: chicken liver, onions, carrots,
butter, ricotta cheese, cashew nuts, garlic, ground nut-
meg, salt, ground black pepper and extra virgin olive oil
(only for the frying method) (Fig. 1).

Figure 1. Prepared ingredients for the preparation
of paté samples
Note: a - frying (MC1); b - cooking using Sous vide technology (MC2)
Source: developed by the authors

Table 3 contained a scoring system for assess-
ing the organoleptic characteristics of ready-made
chicken liver paté samples. It consisted of five main
columns: group descriptor (general evaluation cate-
gory), single descriptor (specific parameter), verbal de-
scription (qualitative characteristic of the attribute’s
intensity), and point scale (numerical rating system).
Several key evaluation categories were presented in
this table. The “Appearance” parameter included only
one descriptor - “Colour” - which was rated on a scale
from 1 (dark brown) to 5 (light cream). The “Smell”
parameter determined the degree of preservation of
the liver’s characteristic aroma, ranging from 1 (none)
to 5 (significantly pronounced). Similarly, the “Taste”
parameter was assessed based on the intensity of
the liver’s flavour retention, from 1 (none) to 5 (sig-
nificantly pronounced). The “Consistency” category
included two parameters: “Density” and “Tenderness”.
Density was rated from “very soft” (1 point) to “dense”
(5 points), while tenderness was assessed from “rigid”
(1 point) to “delicate” (5 points). Also, the Table 3 pro-
vided a standardised evaluation system that allowed
for an objective analysis of the organoleptic charac-
teristics of chicken liver paté. The use of numerical
scores alongside verbal descriptions helped to unify
the assessment process and ensured the comparabili-
ty of expert tasting results.

Table 3. Scoring scale for determining the organoleptic characteristics of samples of ready-made chicken liver pdté

Group descriptor Single descriptor Verbal description Points
Dark brown 1.0
Dark orange with a reddish tint 2.0
Appearance Colour Light brown with a reddish tint 3.0
Light brown 4.0
Light cream 5.0
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Table 3. Continued

Group descriptor Single descriptor Verbal description Points
None 1.0
The degree of preservation of Barely perceptible 20
Smell the smell inherent in the product Slightly pronounced 3.0
(liver) Moderately pronounced 4.0
Significantly pronounced 5.0
None 1.0
The degree of preservation of Barely perceptible 20
Taste the taste inherent in the product Slightly pronounced 3.0
(liver) Moderately pronounced 4.0
Significantly pronounced 5.0
Very soft 1.0
Soft 2.0
Density Mild 3.0
Sealed 4.0
Consistency Dense >0
Rigid 1.0
Slightly rigid 2.0
Tenderness Very delicate, close to smeary 3.0
Tenderness is not expressed intensely enough 4.0
Delicate 5.0

Source: developed by the authors

In Figure 2 samples of chicken liver were shown
after the application of two heat treatment methods.
Sample in Figure 2, a was liver pan-fried, which provid-
ed intense thermal action and the formation of a crust.
Sample in Figure 2, b was liver cooked using the Sous
vide technique, which helped preserve a more deli-
cate structure and the natural colour of the product.
The analysis of visual characteristics allowed for the
evaluation of changes in colour, structure, and the de-
gree of thermal processing, which affected the further
organoleptic properties of the finished paté. Figure 3
displayed finished paté samples made from previous-
ly heat-treated chicken liver using the two methods.
Sample Figure 3, a was paté made from pan-fried liver
(method MC1), which had a darker shade and a denser
texture. Sample Figure 3, b was paté made from liver
cooked using the Sous vide technique (method MC2),
which had a lighter colour and a more delicate con-
sistency. Special attention was given to the consisten-
cy uniformity during the analysis, as it was an important
indicator of quality and consumer properties of the paté.

Figure 2. The appearance of the prepared chicken liver
samples after heat treatment

Note: a - frying; b - cooking by Sous vide technology
Source: developed by the authors

a b

Figure 3. The appearance of the finished samples of
chicken liver pdtés
Note: a - frying (MC1); b - cooking using Sous vide technology
MC2)
Source: developed by the authors

The results of the organoleptic study of chicken liv-
er patés made by frying and using Sous vide technology
were presented in the form of organoleptic profiles in
Figure 4.The analysis of the profiles allowed to visualise
differences in the perception of key quality indicators
such as texture, aroma, taste, and appearance. The paté
prepared using Sous vide technology, presented in Fig-
ure 4,b demonstrated a more uniform texture, enhanced
flavour retention, and a more delicate aroma, which was
often preferred in dietary products. On the other hand,
the paté made by frying, presented in Figure 4, a tended
to have a more pronounced and slightly more intense
flavour due to the Maillard reaction, but the texture was
less consistent, and there was a noticeable difference
in moistness. The data obtained allowed to determine
the advantages of each cooking method, with Sous vide
technology providing a more controlled and gentle
cooking environment that enhanced the preservation of
the nutritional and sensory qualities of the paté. This
justified the feasibility of using Sous vide technology
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to improve the production of dietary patés, offering a
healthier and more refined product for consumers.

As can be seen from Figure 4, during the tasting,
the highest number of points was given to the sample
of chicken liver paté made using the Sous vide tech-
nology, which was assessed by experts as the sample
with the most acceptable organoleptic characteristics,

Frying
Colour
5

y Degree of

preservation
of the smell
inherent in
the product

Tenderness

Degree of
preservation
of the taste

Density inherent in
a the product

which was consistent by J. Ruiz-Carrascal et al. (2019).
The main changes occur with the organoleptic indica-
tor “Consistency”, which is consistent with the results
of physicochemical studies. The individual descriptors
“Density” and “Tenderness”, which are part of the group
descriptor “Consistency”, directly depend on the water
content of the product samples after heat treatment.

Sous vide technology
Colour
5
Degree of
preservation
of the smell
inherent in
the product

Tenderness

Degree of
preservation
of the taste
inherent in
b the product

Density

Figure 4. Organoleptic profiles of finished samples of chicken liver patés using different heat treatment methods

Note: a - frying (MC1); b - cooking using Sous vide technology (MC2)

Source: developed by the authors

The colour of the finished product is shaped by the
presence of natural pigments in the liver muscle tis-
sue, which include carotenoids, melanin’s, haemoglo-
bin and some other chemical compounds. Scientists
I. Djekic et al. (2021) noted in their works that prod-
ucts cooked at 60°C have the most pronounced red-
dening, and an increase in temperature and cooking
time leads to yellowing of the product. During tradi-
tional heat treatment, a significant portion of the pig-
ments sensitive to light, heat and oxygen is destroyed,
and a small portion of them is converted to oil during
frying, which is why experts described the colour of
such liver as dark.

Using the Sous vide technology, it is possible to
avoid a significant change in the finished colour of the
product, thus creating a positive consumer assessment.
In addition,vacuum-packed products can be stored after
heat treatment until further processing, which helps to
preserve the properties of semi-finished products with
minimal microbiological contamination. S. Yikmis et
al. (2018) noted in their work that if the temperature is
maintained at 1-4°C after cooking, the product can be

stored for a long period of time, ensuring rapid cooling
after thermal processing. The authors H.CJ. Godfray et
al. (2018) and E. Pogorzelska-Nowicka et al. (2018) had
shown that processing and storage in vacuum packag-
ing with low oxygen permeability eliminates the influ-
ence of air on the product, which in turn provides much
better texture, colour, taste and microbiological stabil-
ity for a much longer time than a product that is not
packaged under vacuum.

Sous vide cooking ensures precise temperature
control, which guarantees even cooking of the raw
material. The semi-finished product is tender, juicy,
and has a homogeneous texture without overdried or
undercooked areas. Also, cooking at low temperatures
reduces the loss of important nutrients, vitamins and
trace elements in the finished product, which often oc-
curs during traditional heat treatment methods, such
as frying. The liver patés made using different types of
heat treatment were investigated for physicochemical
parameters: moisture, fat and ash content. The results
of physicochemical studies of model paté samples in a
comparative aspect were grouped in Table 4.

Table 4. Results of physicochemical tests of model pdté samples

. Research results
Indicator MCL ‘ MC2
Freshly prepared samples
Mass fraction of moisture, % 427+*0.6 46.8 0.5
Mass fraction of fat, % 32.7%£09 23703
Mass fraction of ash, % 145%0.1 1.63+0.2
Samples after 24 hours of storage
Mass fraction of moisture, % 41.7+0.7 440+0.7

Source: developed by the authors
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Tests of the analysed liver paté samples showed
that the mass fractions of ash were in the same quanti-
tative range, and the mass fractions of moisture in the
MK2 samples were 11.6% higher than in the MK1 sam-
ples. According to N.T. Elsharawy et al. (2018), liver patés
usually contained about 25% animal fats, which were
mainly saturated fatty acids. Consumption of animal fats
can be a risk factor for diabetes, obesity, cardiovascular
and other diseases, as well as provoke an increase in
cholesterol. The data on the fat content of the finished

Taraimovych & Sydoruk
77

product allowed to control the information on the shelf
life. Researchers Y. Zhu et al. (2022) emphasised that the
lower the fat content in the finished product, the slower
the oxidation processes and, consequently, the spoilage.
Also, one of the positive effects of the Sous vide tech-
nology was a higher moisture content in the finished
product and a reduction in tissue juice losses compared
to the product obtained by traditional heat treatment.
The results of studies of the amount of tissue juice
loss during heat treatment were presented in Table 5.

Table 5. Weight loss during different methods of liver heat treatment

Heat treatment method Weight of pieces before heat Weight of pieces after heat Losses during heat treatment, %
treatment, g treatment, g
Frying 34.55-52.27 24.31-41.15 29.6
Sous vide 40.56-55.20 35.07-51.37 13.5

Source: developed by the authors

Thus, the use of Sous vide allowed maintaining
such product quality indicators as juiciness, taste and
aroma, nutritional value at the highest possible lev-
el compared to traditional heat treatment; increasing
the bioavailability of various nutrients to the body; in-
creasing the shelf life of products by reducing the fat

content of the finished product; reducing weight loss
during the technological process; and reducing lipid
oxidation. Therefore, for the technological process of
production of liver paté with cashew nuts, a techno-
logical flow chart was developed, which was shown
in Figure 5.

| Carrot || Garlic |

1!
EREITE,

Rinse under
running cold
water

| Chicken liver |

Cleaning of bile
ducts, streaks and
film (if
necessary)

)
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1
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running cold
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Cutting

Vacuuming

Cooking with the

4 Sous Vide
appliance
Drying with a b
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liver paté using the
Sous Vide cooking
method

Figure 5. Technological scheme of cooking chicken liver paté using the Sous vide cooking method

Source: developed by the authors
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So, the technological process of preparing chicken
liver paté using the Sous vide method consisted of sev-
eral key stages. First, the ingredients were prepared:
the chicken liver was cleaned of bile ducts, veins, and
membranes, then cut into pieces, rinsed in cold wa-
ter, and dried. The vegetables were cleaned separate-
ly, washed, and chopped. Next, the prepared products
were vacuum sealed into bags: the liver separately, and
the vegetables separately. The vacuum-sealed ingredi-
ents were placed in the Sous vide machine, where they
undergo heat treatment at a temperature of 65°C for
1-1.5 hours. After cooking, the products were cooled.
At the stage of forming the paté, all components were
combined, and spices such as salt, black pepper, and
nutmeg were added. The mixture was blended into
a smooth, creamy consistency, after which chopped
roasted cashews were added. The resulting mass was
shaped into the desired structure and cooled.

A significant number of authors noted that one of
the most important qualities of the finished product,
when using the Sous vide technology was its appear-
ance, which, in turn, was a consumer preference. In
particular, the results of the assessment of the colour
characteristics of meat raw materials were noted in the
works of many scientists.A.Kicinska et al. (2019) focused
on the impact of Sous vide cooking on the colour reten-
tion of different types of meat, emphasising that the
controlled environment of this technology helped pre-
serve the natural colour of the meat. The author noted
that Sous vide cooking, when applied to poultry and red
meat, prevented the typical colour loss seen with tradi-
tional cooking methods. Similarly, K.Jeong et al. (2018)
investigated the effects of Sous vide technology on the
appearance of various meat products, particularly pork
and beef. They concluded that the low-temperature
cooking environment of Sous vide helped preserve the
myoglobin content in the meat, which was responsible
for its red colour. B. Uttaro et al. (2019) also conducted
research examining, how Sous vide technology affected
the colour and texture of different types of meat. The
author found that the improvement in colour quality
was related to the precise control of temperature and
cooking time,which prevented the formation of undesir-
able colour changes typically seen in overcooked prod-
ucts or heat-induced browning. Additionally, Y. Ding et
al. (2018) conducted research to determine the effect of
temperature and the duration of Sous vide processing
on the profile of volatile compounds in pork ham. Their
study showed that the colour of the meat depended not
only on the temperature and cooking time, but also on
the retention of specific volatile compounds that affect-
ed the aroma and overall sensory experience. The use
of equipment for the production of liver paté using the
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Sous vide technology does not require significant skills,
or constant monitoring, and was easy to operate and, as
noted by A. Gtuchowski et al. (2020), was a common way
of producing products in craft production.

So, these studies underlined the importance of
Sous vide technology in improving the visual and sen-
sory characteristics of meat products, with particular
emphasised on colour preservation, which directly in-
fluenced consumer preferences.

Conclusions

As a result of the conducted research, the advantag-
es of using Sous vide technology for the production
of liver paté with the addition of cashew nuts were
established, namely the improvement of organolep-
tic indicators, which was ensured by the maximum
disclosure of the true flavours of the product, pres-
ervation of its consistency, uniformity and nutrients.
And since the products were made without preserv-
atives, stabilisers, or thickeners, the result is dietary
nutrition by reducing the amount of salt and saturated
fats, reduced weight losses (increased yield) and in-
crease in the nutritional and biological value of dish-
es. Microbiological contamination was prevented, as
the manufacturing process ensured enhanced control
of production, losses and quality of the finished prod-
uct.Also, it was determined data about extended shelf
life of semi-finished products, as products made us-
ing Sous vide technology were protected by vacuum
packaging from external contaminants and pathogen-
ic microorganisms and can be stored for a long time
at a temperature of 0 to +3°C. In this study was noted
that reduced cooking time for semi-finished products,
which, in turn, led to increased efficiency and optimi-
sation of production in the conditions of a craft enter-
prise. Such an organisation of the technological pro-
cess allowed for a rational distribution of personnel
employment during the working day.

The priority direction for further development of
technological processes in the production of paté prod-
ucts is the search for technologies for the production of
products of increased nutritional and biological value
using non-traditional additives, which will allow ex-
panding the overall range of functional food.
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AHoTauifa. MeToo JOCNiOXKeHHS OYyN0 YAOCKOHANEHHS TEXHOMOrii BUPOOHMUTBA AIETUYHMX MALITETIB LUASXOM
3acToCyBaHH$ TexHonorii Sous vide, WO f,03BONSE 36eperTv MakCMMasbHY KiNbKiCTb MOXWBHUX PEYOBMH, MOKPALLUTH
OpraHonenTUYHiI BNACTUBOCTI NPOAYKTY, NiABULLMTM MOro 6e3neyYHicTb Ta 36iNblnTU TepMiH 36epiraHHa. Y poboTi 6yno
[LOCNIIKEHO MOX/IMBICTb BUKOPUCTAHHSA TeXHONOriT Sous vide ans nonepenHboi TepMiYHOT 06pOOKM peLenTypHUX
KOMMOHEHTIB NeYiHKOBOr0 NALUTETY, a TAKOX 3aCTOCYBAHHS CMPY PiKOTa Ta KeLw'to sik 36aravyBanbHUX ,06aBOK. 3aMiHa
15,0 % Kypsyoi neviHkM B CKNaAi NALWTETY HAa Taky X KifbKiCTb CMpY PiKOTa Ta BUKOPUCTaHHS TexHonorii Sous vide
[NS nonepenHbOi TenaoBoi 06pobkM cnpusnm GOpMyBaHHIO OELL0 COMOAKYBATOro CMaky, Bifibll HidXKHOI TeKcTypu
Ta CBITNILWOro KoAbOpy roTOBOro NMPOAYKTY; 3HUXKEHHIO BMICTY XXMPY B rOTOBOMY MPOAYKTi Ha 15 % Ta nigBuLeHHo
30/1bHOCTI (Ha 6,3 %). BcTaHOBNEHO NpakTUYHY AOLINbHICTL 3aCTOCYBAHHSA TexHonorii Sous vide i BUKOPUCTaHHS
cupy pikota B KinbkocTi 10,0 % Ta ropixiB kew'to B KinbKoCTi 2,5 % y BUpOOHULTBI AIETUYHOrO NEYiHKOBOro NaluTeTy.
BukopucTaHHS WadHUX pexuMmiB TennoBoi 06pobKM Ta KOHTPO/b WBWMAKOCTI HarpiBaHHs LO3BONSATbL 36epirati
MOXMBHY LiHHICTb MPOAYKTY Ta MOr0 3aCBOKBAHICTb, 3MEHLUYBATU BTPATM BOJIOTM Ta NOKPALLYBaTX OPraHONENTUYHI
XapaKTepUCTUKM rOTOBOrO NPOAYKTY. BUKNOUEHHS A0AAHOT 0Nii ANS CMAXeHHS 3 peLenTypu L03BOINAO 3HU3UTU BMICT
Xupy Ha 15 % Ta knacudikyBaT OfepXKaHMI NALUTET SK AIETUYHMIA NpoayKT. Po3pobneHo peLenTypy neviHkoBoro
nawiTeTy nigBuLLEHOT BioNOriYHOI LIHHOCTI ANs AIETMYHOTO BUKOPUCTaHHS. Yce Le [,03BOAUA0 CTBOPUTU OpPUTiHANbHI
HaTypaNbHi NPOAYKTU BUCOKOT SIKOCTi Ta 3 BUCOKMMM CMOXMBYMMM BNACTUBOCTAMU. HagaHO NpakTUYHi pekoMeHaauii
LOL10 TEXHONOTii BUPOOHMLTBA NAWITETIB NiABULLEHOI 6iIONOrIYHOT LLIHHOCTI HAa OCHOBI KypsAY0i neviHku

KniouoBi cnoBa: nawteTHa NpoayKLif; Kypsya neviHka; TexHonoris Sous vide; sKicTb; AIETUYHUIA NPOAYKT
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