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Abstract

This article summarizes the basic techniques, changes in quality indicators of meat, fish and vegetable
foods concerning the food safety, and the science of "Sous-vide" cooking. The material is a critical
analysis of the pros and cons of using the ,sous-vide” method. This review aimed to summarize
the possibilities and to address some of the major problems that may arise from the use of the method.
The review mentions the individual steps and technological solutions for low-temperature processing.
The material can be used as a guide by food specialists, catering workers, and households.
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Introduction

Modern cooking, both in specialized restaurants and
home cooking, has undergone significant changes
around the world. Today, more than ever, we can see
industrial equipment in restaurants and households as
an innovative and modern sign-on technology. Many
cultures and ethnic groups around the world prepare
their traditional dishes at low temperatures (Roca and
Bruges 2005), mainly used to create richer aromatic
characteristics of the dishes. The various nations
prepare roast meats wrapped in leaves, put in clay pots,
ovens, holes in the ground filled with ashes and
embers (Anders et al. 2015).

A technique “Sous-vide” has been used for hundreds
of year. Today, it is a modern method of cooking in a
vacuum with relatively low-temperature processing for
a long time (Creed 1998; Baldwin 2012; Roldan et al.
2015). After production, the packed food is cooled in
cold baths and stored.

Used as a culinary technique, sous-vide has been
widely used in European restaurants over the last
decade (Myhrvold et al. 2011a,b). Today, a large
number of famous culinary experts apply the method
in some of the most famous restaurants around the
world.

The sous-vide method is different from traditional
culinary treatment. Here, the food is packaged in
polyethylene packaging and vacuumed and then
subjected to low-temperature heating usually at low
temperatures 55-60 °C, for an extended time -72 h
(Bryony and Yang 2012), then rapid (shock) cooling
was applied to enhance the shelf life of the product.
Most often, the technique is applied in large culinary
industries, centralized culinary production and, to a
lesser extent, in themed ,,A la carte® restaurants.

In addition to the technological effects associated with
the quality of culinary products, the method is also
economically feasible. The use of online management,
artificial intelligence via smart devices allows for the
establishment of a coordinated process control system.
Increasingly, some of the operations, such as
controlling culinary processing parameters (time,
temperature), can be controlled remotely.

The determination of the basic parameters of cooking -
time and temperature depend on the composition of the
raw materials and the desired quality indicators of the
finished products. Using the method, the raw materials
are heated in a water bath and do not come into contact
with the heat carrier. The temperature of the fluid
(water) in the water bath is a few degrees higher than

the desired temperature in the center of the product
(Baldwin 2008). This, in turn, can cause superficial
coagulation and digestion of the product.

In culinary practice, the method ,,sous-vide” is applied
according to two basic models: in the first case, the
products are raw and subjected to evacuation and
heating, in the latter case, the products are pre-
blanched or partially prepared (frying, blanching,
stewing). In both methods, the composition and the
desired degree of culinary preparedness of the product
should be considered. When using the method of
producing mixed-composition meals (more than two
products), the processing time and the processing
temperature required to produce simultaneous culinary
preparation should be refined.

According to other researchers (Vaudagna et al. 2002;
Wang et al. 2004; Baldwin 2012), the method ,,sous-
vide”  the products are heated slowly and evenly.
When placed in a vacuum environment, they retain
their aromatic composition and the substances that
determine their oxidative stability.

According to others (Church and Parsons 2000;
Schaftheitle 1992), the use of the method ,,sous-vide”
provides higher quality meat products such as
juiciness, fragility, taste and more.

Today, more than ever, the method is well accepted by
specialists, as it creates conditions for better control of
culinary processing - time, temperature and
maintaining a consistent quality of culinary products.
Vacuum cooking reduces the risk of contaminants
from entering the environment.

Finding appropriate treatment regimes through “sous-
vide” is of great interest to researchers, as many dishes
are prepared by applying several different heat
treatments.

In another respect, the lower loss of meat juices during
heat treatment can be taken into account by applying
the method “sous-vide” The higher juiciness and
tenderness of meat dishes can be taken into account
(Church and Parsons 2000; Jouki and Khazaei 2011).
According to other authors (Hansen et al. 1995;
Hansen and Knosel 1996; Schellekens 1996;
Vaudagna et al. 2002; Bryony and Yang 2012), the
precision culinary processing applied by the method
“sous-vide” provides longer storage and preservation
of the quality of meat culinary products.

Combining different raw materials reduces heat
conduction and low heat treatment, and even for a long
time can cause some undesirable processes - gas
evolution or fermentation during storage.
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The aim of this study was to observe the specifications
of the development of the “sous-vide” method in
culinary production.

“Sous-vide” cooking of vegetables

The method of “Sous-vide is widely applicable in the
treatment of various types of vegetables.

In ordinary boiling in water, nutrient-rich fruits and
vegetables lose a great deal of them by passing into the
fluid (fluid) (Bernard et al. 2015). In other plant
species, the high temperature and rapid boiling of the
liquid caused the destruction of the cellular structure
and the oxidation of some biologically active
components.

Unlike the traditional methods of food preparation,
vegetables cooked through the method of “sous-vide”,
retain almost all their nutritive value. The application
of the method for culinary processing of vegetables
can retain much of the aromatic substances in the
system, thus improving the organoleptic evaluation.
According to Buckley (1987a; 987b), using the
broccoli brewing method at 5 days storage, 86% of
vitamin C is better preserved than in broccoli blanched
in water. This can be explained by the destruction of
the superficially located cell walls and the occurrence
of oxidative princesses inside the plant cell (Baldwin
2011)

The direct heating of vegetables in water causes
diffusion processes associated with significant nutrient
losses, discoloration and the biologically active
composition of the product.

Other studies (Baldwin 2011) proved that broccoli,
whole and sliced, boiled directly in water, may lose
(28%) and under pressure (62%) of their color, and at
5 day-storage lose 9.4% and 7.3% of their color.

The preparation of vegetables with a high starch
content can also be carried out at lower temperatures
(80°C) since carrot cooking can be used as it provides
a uniform dissolution of the pectin and a uniform
culinary readiness (Hong et al. 2015). Care should be
taken of the thickness of the carrot layer to be
processed, as well as the difference in it is optimal for
the starch gelling (Garcia-Segovia et al. 2007).
Keeping the temperature at 80-85 °C ensures a uniform
swelling of the starch grains and a uniform penetration
of the liquid through their pores. This produces
uniform gelatinization and desired culinary readiness.
Mixing of varietal and batch vegetables should be
taken into account when using low-temperature
cooking.

Patras et al. (2009) reported that using the method
“sous-vide” for cooking of carrots, the amount of
carotenoids during storage is more preserved than
samples boiled in water.

Werlein (1998) reported that while storing carrots
cooked by the “sous-vide” method, they have higher
levels of a and S carotene compared to samples treated
with water and stored under the same conditions. The
preservation of carotenoids may be due to the
preservation of the cell surface structure and the
inability of water to pass directly through the cell
walls. This, in turn, preserved the color and nutrients
in the product.

Other studies (Rawson et al. 2010) of spinach boiling
in vacuum packaging have found that polyacetylene
levels were lower than spinach boiled directly in water.
when boiling in water, the shelf life of spinach is
reported to be 5 days, while using the “sous-vide”
method of storage was 21 days.

The retention of larger quantities of water in the
product during ordinary cooking is a prerequisite for
shorter shelf life. The inability of water from the
environment to penetrate the intracellular structure of
vegetables by the “sous-vide” method allows for a
longer storage process.

No significant differences were reported for chicory
compared to boiling in water and boiling in vacuum
packaging (Renna et al. 2014).

Most sensory evaluations and comparisons of cooked
vegetables by the “sous-vide” method were rated
higher than cooked in water, steam, and pressure.

In vegetables rich in starch, such as beans, peas,
lentils, maize, potatoes, the application of the “sous-
vide” method leads to the formation of a uniform
culinary readiness when finely pasteurized starch in
their composition (Baldwin 2011).

Hong et al. (2015) reported that when boiling beans at
90°C, it absorbed the same amount of water as it did at
room temperature for 16 hours.

The quality of water used for cooking beans effected
on the degree of boiling. When using hard water (rich
in minerals), boiling is slowed down. The acidic
aqueous medium also slowed down the boiling as it
strengthens the pectin structure. When using soft water
with the addition of sodium chloride, magnesium was
displaced from the pectin structure and helped to
dissolve the fibers.

Numerous scientific evidence and practical advice
prove the rationality of the “sous-vide” method in the
heat treatment of several vegetables. The benefits in
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terms of color, aroma, texture, taste, and bioactive
potential of vegetables have been proven.

"Sous-vide' cooking of fish and fish products

The consumption of fish and seafood on the human
menu is increasing. Increased intake of fishery
products was reported mainly in coastal areas where
fish play the role of traditional food. Fish preparation
in the restaurant is related to pretreatment (cleaning of
flakes, entrails, flying, cutting). For other seafood
delicacies, pretreatment is specific, related to the
anatomical features of the species.

The heat treatment regimes of fish and seafood differ
from those of other meats. They are mainly used in
sparing modes of culinary processing. In the ‘“sous-
vide” method, the most commonly used temperature is
46-49 °C. Fish flakes were converted into gelatin at
around 46-49 °C (Belitz et al. 2004).

The application of the “sous-vide” method to fish
processing preserves the fatty acid composition of the
product (Ghazala et al. 1996), more so than
traditionally cooked fish.

Testing of salmon fillet prepared under vacuum by the
“sous-vide” method showed microbiological stability
and high sensory evaluation at 6 months storage
(Gonzalez-Fandos et al. 2005; Diaz et al. 2009).
Picouet et al. (2011) demonstrated that using a
pressure of 310 MPa provided higher microbiological
stability and better sensory evaluation for 6-8 days
than using a pressure of 210 and 400 MPa.
Gonzalez-Fandos et al. (2005) concluded that
treatment at 90 °C in 33 minutes significantly
improved the microbiological stability and sensory
performance of trout (Oncorhynchus mykiss) fillet.

The application of culinary processing of fish and
seafood by the “sous-vide” method can improve the
expansion of the assortment in the restaurant menu. On
the other hand, the method allowed for higher
productivity by processing larger quantities of fishery
products. This may be a prerequisite for the
consumption of processed fresh fishery products
reaching the consumer in a short time. The method
allowed to maintain a constant quality of the end
products, which positively influenced the consumer
evaluation and stimulates the consumption of fishery
products prepared by the “sous-vide” method (Souza
2002).

According to another researcher (Garsia-Linares et al.
2004) trout fillet prepared by the “sous-vide” method
retained its acid composition for 20-45 days stored at

0-4 °C. Such studies (Diaz et al. 2009) proved the
preservation of -3 in salmon fillets during storage,
compared to fillet processed using traditional
techniques.

The sensory qualities of salmon fillet prepared by the
“sous-vide” method for 100 days of ice storage at 0 °C
were investigated. The positive effect of processing on
nutritional composition and sensory perception has
been demonstrated (Gittleson et al. 1992).

By applying the “sous-vide” method cooks can
effectively regulate and monitor the temperature of the
product. This makes it possible to achieve the desired
texture of fish and seafood, which is difficult to adjust
under traditional heating.

The high water content, the presence of enzyme
systems and the relatively close nutritional
composition of fish meat are a prerequisite for the
development of many psychrophilic and mesophilic
microorganisms. For this reason, the use of the “sous-
vide” method must be carried out with precision, the
fish raw materials to be kept fresh with good sanitary
and hygiene indicators (Picouet et al. 2011).

Some microbial stability tests need to be conducted to
specify specific processing parameters. The different
formulations of dishes incorporating fishery products
need to be individually examined in order to determine
storage standards for food safety.

“Sous-vide” cooking of chicken

Poultry is a vast category that encompasses leaner
birds (chickens and turkeys), fattier waterfowl (ducks
and geese), and smaller birds (quail, pheasants, squab,
and guineafowl).

Poultry meat has become increasingly widespread in
the human table. The peculiarities associated with its
extraction (microbial contamination) have a great
influence on the choice of processing parameters
“sous-vide” (Khan and Van Den Berg 2006).

In addition to microbial stability, poultry meat is less
volatile than oxidative processes (Nishimura et al.
2004). This necessitates the application of culinary
processing methods to preserve its quality for longer
shelf life.

The high water content and lower levels of collagen
proteins allow the application of the “sous-vide”
method for the thermal treatment of various anatomical
parts of birds.

Differences in the composition of the individual
anatomical parts (fats, proteins) influence the choice of
processing parameters. In turn, the amount of fat,
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affect the oxidative stability and sensory performance
of the chicken meat (Wang et al. 2004).

Some authors (Hong et al. 2015; Khan and Van Den
Berg 2006; Sampaio et al. 2012) have examined the
physical and sensory characteristics of chicken breast.
They proved that the meat cooked ‘“sous-vide” the
method better retained its moisture during storage
(4°C) for 14 days. This is confirmed by the reported
values of succulence recorded by the high moisture
levels of 60-70%.

A possible explanation for the lower moisture loss
during heat treatment may be related to the vacuum
packaging. Creating a mechanical barrier, the
packaging does not allow moisture to escape, despite
prolonged heating. On the other hand, the water
retention effect can be explained by the slow and
uniform heating, which allows gentle coagulation of
muscle proteins.

Wang et al. (2004), reports that using the “sous-vide”
chicken wings method extended their shelf life up to 7
weeks stored at 2°C this demonstrates relatively high
fat stability and preservation of sensory performance.
Church (1990) reported an assessment of consumer
quality and a comparison of different traditional meat
dishes, sausages prepared by the ,,sous-vide” method.
The analysis confirmed the high consumer rating
regarding the juiciness of the meat and the quality of
the dishes.

Smith and Fullum-Bouchard (1990) compared chicken
meat prepared with different sauces during storage at
days 1, 3 and 6 at 4 and -14°C. From the analysis, they
found no significant difference in the aroma, taste, and
texture of the chicken.

Others (Levy 1986; Manser 1988) analyze the
combination of chicken and duck meat with vegetables
cooked by the method. No negative sensory effects
from processing were reported.

Low sensory ratings have been reported in some fish
mousse and poulet chasseur but unfavorably on
vegetable dishes (Levy 1986).

The combination of several technological treatments in
the production of traditional dishes leads to a dish with
certain sensory characteristics. Under normal heating,
some of the volatile substances are separated from the
products. Others increased their concentration in the
volume of the dish. For this reason, some sensory
differences in individual dishes are also reported.

"Sous-vide' cooking of pork and beef

Red meat is used extensively on the menu of the
population from the Balkan countries and some
European countries. Traditional dishes prepared with
them are distinguished by specific methods of culinary
processing. The characteristics of pork, lamb, mutton,
kid, goat, wveal, beef, horses, big game are
distinguished by higher values of connective tissue
proteins. The chemical composition of these meats -
proteins — 20%; fat — 5%; water 75%, varies within a
narrow range, depending on age, sex, nutrition, breed,
breeding style, and others.

When heated in the presence of fluid (water, water
vapor, fat), the meat undergoes significant changes in
its composition. The processes related to the
denaturation of muscle proteins and changes in their
fibrillar structure shape the quality of finished meat
products.

During the heat treatment, the muscle fibers contract
and transverse. The sarcoplasmic proteins aggregate
and the connective tissue proteins dissolve in the form
of a liquid gel.

Aggregation of sarcoplasmic proteins and initial
dissolution of collagen proteins begin at 40 °C and
finishes at around 60 °C (Sun and Holley 2010; Berhe
et al. 2013), which largely determines the culinary
readiness of the meat. Significant changes in the
structure of muscle proteins are observed at
temperatures above 65 °C.

Culinary processing of meat in a water bath (,,sous-
vide”) promotes the gentle coagulation of proteins and
the prolonged dissolution of binding proteins. The
slow heating of the muscle cells conserves the water in
the sarcoplasm and lends the meat to culinary
products.

The relatively low heating (35-40°C) of the muscle
fibers slowed down their gross contraction (Baldwin
2012), and formed a delicate texture of the muscles,
with fluid (fat, water) in the form of protein sol in the
intracellular space.

According to Laakkonen et al. (1970), the water
retention capacity of meat during heat treatment is
determined by the rate of heating and temperature.
With slow heating for a long time, the protein hydrated
and increased its total surface area, with 80% of the
water retained falling into the myofibrils between thin
actin filaments and thick myosin fibers.

The longitudinal contraction of the muscle fibers in the
range of 45-55°C allowed the cell fluid to be retained,
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and at temperatures above 60-65°C, it is pushed out as
the fibers contract transversely.

Sarcoplasmic proteins are mainly composed of
enzymes and myoglobin. They exhibited significant
swelling at 40-50°C, in which they increase their
surface area and turned into a gel-like sponge. In this
structure, they retained a large amount of cellular juice
that is in a tightly bound state. This process occurred in
the initial stages of heating and significantly improved
the juiciness also determined the color of the meat
(Berhe et al. 2013).

Collagen proteins, located on the surface of muscle
fibers, started to degrade most intensely over 65 °C.
The destruction of the triple helix of collagen filaments
by heat treatment turned them into arbitrarily folded
collagen proteins that dissolve and turn into gelatin
(Roldan et al. 2013)

The change in elastin fibers structure is different from
that of collagen. Because they are less quantitative,
they are not critical to the degree of culinary readiness
of the meat. First of all, for the sake of the safety of
meat culinary products, the lowest temperature that
applied is 55°C which underlies the denaturation of
collagen proteins (Roldan et al. 2015).

Depending on the degree of culinary preparedness
desired, several cooks recommended that the beef,
pork, or lamb heating temperature be at least 58-63°C
for 10-48 hours (Garcia Segovia et al. 2007).
Mortensen et al. (2012) reported that at 56°C for 12
hours (“sous-vide” cooking), higher-valued veal (M.
semitendinosus) was cooked than at 58 °C and 60 °C
for 3, 6 and 9 hours.

While for lamb (M. longissimus thoracis et M.
lumborum), the best temperature and time interval was
indicated at 70 for 24 hours. The use of higher
temperatures for a shorter time and lower temperatures
for a longer time results in meat with a dry cut surface
and a fibrous structure (Roldan et al. 2013).

According to Garcia Segovia et al. (2007) application
of “sous-vide” cooking for 45 minutes at 80°C and 60
minutes at 70°C exhibits better textural characteristics
than meat prepared using traditional techniques.
Vaudagna et al. (2002) proved that applying “sous-
vide” the bovine semitendinosus method at
temperatures of 50-65°C for 6.5 hours did not
significantly change the texture from that prepared for
1.5 hours.

Probably the time and temperature for the preparation
of the meat by the ,,sous-vide” method depended on
the quantity and quality of the connective tissue

proteins included in the meat composition (Christensen
etal. 2013).

By applying the ,sous-vide” method with the
consideration that semitendinosus muscle from young
bovine for 2.5 hours at a temperature of 53°C produces
meat with the best textural and sensory characteristics
compared to cooking at higher temperatures (55, 58
and 63°C) for a longer time (Christensen et al. 2013).
Studies have also confirmed that the increasing
temperature and treatment time of the method could
cause a decrease in succulence (Mortensen et al.
2012).

Others (Roldan et al. 2013; Berhe et al. 2013; James et
al. 2012) have found that the loss of meat juices
depended more on the choice of high heating
temperature than on the holding time. They confirm
that high temperature for a short time could cause
more loss of lushness than a lower temperature in a
shorter time.

The microstructure of meat prepared by the ,,sous-
vide” method showed that at 70 °C muscle fibers had a
more compact structure than those at 60°C and 80°C
(Roldan et al. 2013).

There was a lower degree of muscle contraction in
beef in the ,sous-vide” method than traditional
cooking in water (James et al. 2012).

Other authors (Christensen et al. 2013) have
commented that at 53°C for 19.5 hours myosin and
collagen peaks decreased, defining this as improved
juiciness of meat from the bull (M. Semitendinosus)
analyzed by differential scanning calorimetric analysis.
The temperature and time used for the application of
the method in the culinary practice of meat processing
must be selected to ensure a high degree of collagen
protein dissolution and minimal contraction of
myofibrillar proteins (Roldan et al. 2015). On the other
hand, temperature and time must be refined to ensure
the microbial stability of the food.

Other researchers (Tomberg 2005) have discussed the
juiciness of meat as an effect of the action of its
enzymes when using lower cooking temperatures.
According to them, gel formation in the intracellular
spaces is a favorable effect, which determines the low
values of force required for cutting or the juiciness of
the meat after culinary processing.

The increased hardness of the meat after culinary
treatment is reported by applying heating temperatures
between 65-80°C, while at temperatures in the range of
50-60°C, this force is lower (Baldwin 2012).
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According to Werner (2016), the amount of thiamine
and riboflavin is maintained at the highest levels in
pork prepared by the ,,sous-vide” method. During a 21-
day storage process, 90% of the initial values after
culinary processing were preserved.

Additionally, no changes are observed during storage
to ensure a long shelf life of the vitamins. Besides, the
released juice should always be further processed, i.e.,
in the preparation of a sauce, as the juice contains the
"lost" water-soluble vitamins (Roldan et al. 2013).

Microbiological hazards in “Sous-vide” foods

In terms of food safety, foods prepared by the ,,sous-
vide” method have been often discussed. The food is
cooked under vacuum packed in polyethylene, which
slowed down the heat transfer. The main problems
were related to the attainable final temperature and to
ensuring the microbiological stability of culinary
products (Sheard and Rodger 1995; Armstrong and
Mcllveen 2000).

From a microbiological point of view, attention was
focused on microorganisms that can spore and develop
in an oxygen-free environment. These were the most
common representatives of Clostridium botulinum
(3.3°C and 45°C) in vacuum-packaged foods; Bacillus
cereus and Clostridium perfringens (4°C and 52.3°C),
(Snyder 2003).

Several researchers (Juneja 2006; Oh et al. 2006;
Renna et al. 2014) have shared the results on the
microbiological stability of foods prepared by the
“sous-vide” method and cook-chill method (Keller et
al. 2008).

Some vegetative forms of Salmonella spp., pathogenic
strains of Escherichia coli, Staphylococcus aureus,
Yersinia enterocolitica, Listeria spp., could be adapted
to the anaerobic environment. Others, such as Listeria
spp. Yersinia enterocolitica could develop at low
temperatures (-1.5°C). The preservatives are not
additionally used in culinary products. This further
increases the risk of developing unwanted
microorganisms during storage of the meals prepared
by the “sous-vide” method.

The lower cooking temperature destroyed only the
vegetative forms of microorganisms. The possibility of
sealing or destroying the packaging exists. Anaerobic
microorganisms such as Clostridium perfringens,
Clostridium botulinum, and Bacillus cereus, and
facultative anaerobes such as Listeria monocytogenes
(Renna et al. 2014), are highly likely to develop during
the storage.

The control over the application of the ,,sous-vide”
method must be followed very strictly. Rapid cooling
prevented the development of microorganisms during
storage. All procedures for performing technological
operations must be following the HACCP of the
production concerned (Al-Qadiri et al. 2008). The
question is whether any psychrotrophic pathogens
(Yersinia enterocolitica, Clostridium botulinum) can
survive despite rapid cooling.

One of the most dangerous foodborne bacteria is
Clostridium botulinum, which produces toxins up to
temperatures of 3.3°C. Although it dies at temperatures
of about 70°C foods need to be heated to 90°C for 10
minutes to eliminate its spores.

The use of a vacuum medium largely prevented
oxidation processes (Baldwin 2012).

Nyati (2000) examined the microbiological status of
some foods prepared by the ,,sous-vide” method and
found that after processing, no traces of Listeria
monocytogenes, Clostridium perfringens, Bacillus
cereus, Salmonella, and other Enterobacteriaceae
were detected.

Others (Gonzalez-Fandos et al. 2004) use the ,,sous-
vide” method to extend the shelf life (45 days at 2°C)
of rainbow trout, with no microbial cells from
Staphylococcus aureus, Bacillus cereus, Clostridium
perfringens, and Listeria monocytogenes, found after
treatment.

Similarly, (Shakila et al. 2009) demonstrated the
microbial stability of sous-vide fish cakes during (3°C)
chilled, against Clostridium botulinum, Clostridium
perfringens, and Bacillus spp.

Studies (Simpson et al. 1995; Brown 1990) of foods in
which a large number of components are involved
showed that some spore forms were present. This is
probably due to the poor thermal conductivity of the
individual foods in the system.

In recent years, some researchers (Juneja et al. 20006)
have investigated the development of Clostridium
perfringens in various culinary products prepared by
the ,sous-vide” method. They find that the
participation of 3% sodium chloride in the food
composition decreased the spore outgrowth. For
culinary products, this level of sodium chloride is too
high. For this reason, it cannot be used as a factor for
the preservation of culinary products. In some
traditional meat foods with a salty taste, it can be
applied.
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Other authors (Knochel et al. 1997; Aran 2001)
suggested the use of calcium lactate and sodium lactate
in various foods, thereby inhibiting Bacillus cereus.
For better security, before serving, foods prepared
must be reheated (Vijay et al. 1996).

Conclusion

The application of the ,sous-vide” method has
increased significantly over the last decade. The
biggest growth was seen in restaurants and catering
establishments. The use of the method has both
positive and negative sides. The preparation of a
variety of culinary products, which include different
products, created conditions for uneven and precise
temperature monitoring. The ,,sous-vide” method is
applicable in compliance with high hygiene and
technological standards for quality assurance and food
safety.
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