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Abstract. The scientific article presents experimental data on the
modification of the generally accepted traditional preliminary heat treatment
technology of freshwater fish raw materials. The technology is applicable in
the production of canned fish. To achieve this aim the innovative method —
dehydration with hydrochloric acid — was developed. The object of research —
silver carp is the most important object of aquaculture and industrial fish
farming in Ukraine and many other countries. Technological and rheological
features of silver carp muscle tissue require decrease the moisture content.
Heat treatment is traditionally used for it. Required effed is achieved by
denaturing proteins at a temperature rise of 95 © C. Heat treatment is energy
intensive and therefore ineffective in terms of cost. Modification of
preliminary treatment of fish industry raw materials is a promising direction
in the production of canned fish. It is necessary to develop and introduce a
new innovative energy-saving method of processing semi-finished products at
fish processing enterprises. The article presents data on the effect of
hydrochloric acid solution on the properties of silver carp muscle tissue.
Regulation of moisture binding capacity is possible by shifting the pH to the
isoelectric point of muscle proteins. At the same time, the moisture binding
capacity is reduced. The influence of the most important parameters of
technological process was investigated. These parameters influence the active
acidity of the muscle tissue and, therefore, the moisture binding capacity.
There were established the following technological parameters: mass fraction
of hydrochloric acid — 0.1%, processing temperature 20-25°C, hydromodule
(raw material to solution ratio) — 1:10, processing time — 30 minutes. The
implementation of the developed innovative method of pretreatment makes it
possible to bring the pH of muscle tissue closer to the isoelectric point of the
proteins. This, in turn, ensures the minimum values of the moisture binding
capacity. Based on the obtained data, a technological process of preliminary
processing of fish raw materials in the production of canned fish has been
developed. The use of this method allows us completely eliminate energy-
intensive thermal operation from the technological cycle and significantly
increase economic efficiency.
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and seafood due to the versatility and high

Introduction. Formulation of the problem

Fish is one of the most important sources of human
protein nutrition, constitutes the most important part in

profitability of finished products, long shelf life, as
well as the improving the taste of raw materials [4].
Despite the successive heat treatment during
sterilization, semi-finished products for canned food

aquaculture and mariculture and can be considered as a
promising source of proteins and other nutrients. Fish
and seafood make up to 20% of all animal protein
consumed in food. The main dietary value of fish is
easily digestible protein. The protein content in the
muscle tissue of fish varies from 10 to 25% [1, 2]. Fish
food is digested and absorbed much easier in the human
body than animal meat, which is due to the peculiarities
of the structure of fish tissues. In the muscles of fish, the
connective protein of the stroma — collagen, is 6 times
less than in land animals [3].

The production of sterilized canned food is one
of the main areas of food use of fish raw materials
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(main raw materials, fillings and side dishes) are also
subjected to preliminary heat treatment. At present, in
the market of canned fish a significant part belongs to
the products where the semi-finished product
undergoes preliminary heat treatment (PHT). This
method of preparation of the semi-finished product
allows to improve the quality of raw materials and its
nutritional value in the manufacture of canned food
even from low-value fish species.

The main task that must be solved during the
preliminary technological treatment is the removal of
excess moisture from the raw material [5]. Since the
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methods of decreasing the moisture-binding capacity,
generally accepted in the food and, in particular, in the
canning industry, are highly energy-consuming, the
search for new methods for solving this problem is
highly relevant [6, 7].

Analysis of recent research and publications

The main types of preliminary heat treatment
include blanching, drying, smoking, frying, for which
in the industry they use a variety of heat carriers
(steam, water, air, IR - energy) [8]. The tasks pursued
during the PHT is to increase the nutritional value of
the product; remove air and other gaseous substances
from muscle tissue; inactivate enzymes; reduce the
moisture content or increase the weight of the semi-
finished product (when using dried raw materials);
remove volatile sulfur-containing compounds (to avoid
the formation of sulfide compounds on the metal of
container); give the product specific taste; reduce the
initial microbial contamination of the semi-finished
product.

Particularly important is the PHT stage in the
production of canned food from new types of fish,
since it allows you to significantly adjust the natural
properties of raw materials. For example, removing
excess moisture from fish prevents its increased
separation during sterilization, which, in turn, avoids
such defects in canned food as increased sediment in
oil or changes in the standard concentration of filling,
as well as the normalized ratio of components. At the
same time, excessive dehydration of a semi-finished
product can lead to a canned product with a dry and
fibrous structure.

PHT is associated with the removal of a significant
amount of moisture, which is necessary, in addition to
the above purposes, also to ensure high quality of
canned fish in fillings. For example, in the case of
canned fish in oil reduces the amount of sludge, and
canned in tomato sauce will not dilute the tomato
sauce.

However, despite all the positive features of PHT,
it has a significant disadvantage — a fairly large
expenditure of energy and time. So, much attention is
paid to the development of methods and modes of
preliminary heat treatment of various fish species
[9-11]. Therefore, an urgent problem for fish canning
production in Ukraine is the development of new
methods of pre-dehydration in order to replace
traditional energy-intensive methods of preliminary
heat treatment.

This necessitates the development of alternative
PHT methods that can replace existing ones. For this, it
is important to reduce the moisture-binding capacity of
proteins, reduce the moisture content in the fish
muscles, soften bone tissue, and suppress the growth of
pathogenic and putrefactive microflora. In this case,
the chemicals used must be safe for human health. The
use of food acids in combination with heat is very
promising for this [12,13].

XapuoBa Hayka i Texrosorist / Food science and technology

104

The use of food acids to regulate the moisture-
binding capacity is based on the acid-base properties of
proteins. Among food acids, hydrochloric acid seems
to us the most promising. It is this acid that is present
in human gastric juice, therefore its wuse in
concentrations close to the concentration in gastric
juice will not lead to the formation of any potentially
hazardous reaction products. This acid is cheap, readily
available and approved for use in the food
industry [14].

Regulation of water-holding capacity (WHC) for
technological purposes. Various methods are used to
reduce the WHC index of muscle tissue, in particular,
the effect on it of sodium chloride, sucrose, enzyme
preparations, and polyphosphates [15-21].

The expansion of the raw material base and the
improvement of the hydrobionts processing technology
requires the development of technological methods that
allow not only to stabilize, but also to correct the
WHC.

Studies [22-25] of the technological features of
deep-sea fish with a high WHC have shown the need to
include in the technological scheme the operation of
partial dehydration of their meat. For this, minced meat
or fish pieces was dehydrated by draining, pressing or
centrifugation. In this case, it is necessary to remove
35-40% of tissue juice. To bind the remaining
moisture of minced meat or fish pieces, it is
recommended to add a mixture consisting of the
enzyme amilorizin (0.1% by weight of meat) and salt
(1.5% by weight of meat). This method of fish
processing with watered muscle tissue avoids high
protein losses during processing and a decrease in the
nutritional value of the product.

Calcium chloride has also been used to regulate
the WHC of proteins in salted semi-finished products
[15-18]. The author claims the effect of divalent metal
salts on the degree of protein hydration. In addition, it
proves its effectiveness in reducing the water-slurry
ratio and accelerating the moisture release during
drying. In a number of such studies, solutions of
glucose, salts, ethanol, and anhydrous lactose were
used.

Changes in the WHC of the muscle tissue of the
lemonema range from 65.5% to 61.0%. The percentage
depends on the concentration of the fixing solution and
the processing time. The amount of squeezed liquid
decreased most sharply when the lemonema was
treated for 5 minutes in a 0.5% solution of calcium
chloride. This indicates a significant increase in the
WHC of the tissue. An increase in the treatment time
of the samples to 10 min did not have a noticeable
effect on the amount of squeezed liquid [22].

Another way to thicken meat and influence the
WHC is to shift the pH of the meat to a region close to
isoelectric. In IEP, muscle tissue has maximum density
and minimum hydration. To reduce the pH of the
lemonema meat, it was proposed to treat it with a 0.2%
citric acid solution. As a result of such treatment, the
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WHC of the muscle tissue of lemonema increases, but
to a lesser extent than when it is treated with a solution
of calcium chloride [24].

To increase the WHC of the muscle tissue of fish
with an increased moisture content, it was also
proposed to process it in a cold state with a 1% mixture
of salt and sugar [26].

Fillet salting in a warm saline solution at ambient
temperature reduced the moisture yield of saberfish
and macrourus specimens by 5.4 and 3.6%,
respectively. The moisture yield of muscle tissue
decreased more significantly when fish was salted at a
temperature of 8°C and an acetic-salt solution — by
11% — for saberfish and by 10.9% — for macrourus.

However, when processing fish with high
humidity, it is not always advisable to increase the
WHC of its muscle tissue.

For example, in experiments on the preparation of
canned food from macrourus it was found that the
greatest preservation of the integrity of the structure of
muscle tissue after its blanching with steam was
achieved with the maximum vyield of moisture (28—
30%). At the same time, the WHC of muscle tissue
decreased when it was treated in a 1% citric acid
solution [24].

There are a significant number of compounds that
cause a change in the conformation of proteins.
However, the choice of chemical modifiers for use in
the manufacture of products with controlled moisture
content is very limited. This is explained by the fact
that the main characteristic of these compounds should
be absolute harmlessness to the human body [27].

The use of chemical methods for removing
moisture from raw materials excludes processing in
devices that consume a significant amount of
electricity. But at the same time, there are difficulties
associated with the specificity of operations. This
involves the installation of non-standard equipment;
the need to remove a dehydrating equipment from the
system, which can have an undesirable effect on the
taste of the finished product.

The ratio of hydrophilic and hydrophobic radicals
on the surface of a protein molecule can be varied by
influencing its molecular environment. Structural
changes in protein molecules also can be achieved
using various chemical compounds.

When developing a technology for the production
of canned fish according TINRO studies, citric acid
and calcium chloride were used. The test samples had a
high moisture content (over 83%) and a weakened
muscle tissue structure. This makes it difficult to use
them for the preparation of canned food by traditional
technology [24,28].

The conformational changes of proteins under the
influence of CaCl2 when obtaining fish products with
controlled moisture content were studied [158]. It was
found that low concentrations contribute to a slight
increase in the WHC of proteins. With an increase in
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concentration in muscle tissue up to 0.5%, a decrease
in the WHC of proteins by 8-12% occurs.

The decrease in the WHC of muscle proteins can
be caused by two reasons. The first reason is the
competition between the introduced ions and the
protein for water molecules. The second reason is the
screening of fixed charges and polar groups of
macromolecules as a result of the appearance of salt-
like bonds between the hydrophilic groups of the
protein and inorganic ions. The authors made the
following conclusion: a significant decrease in the
solubility of proteins in the muscle tissue of fish is
facilitated by their interaction with table salt, which
occurs during the preparation of a salted semi-finished
product.

The effect of alkaline and acid treatment on the
functional properties and color of the meat of Monterei
sardines (Sardinops sagax caerulea) has been studied
[29]. A change in pH during washing of chopped
sardine meat strongly affects the composition, color,
and the ability to gel. The best results in terms of
gelling ability were obtained at pH 6.7.

A similar method of pretreating mackerel before
smoking was developed in Japan [30]. In the process of
exposure to salt, mass fraction of 10%, and acetic acid,
mass fraction of 4.2%, no proteolytic breakdown of
muscle proteins was observed.

Research results have shown that structural
changes in mackerel muscle tissue, caused by the
deposition of a significant amount of sarcoplasmic
proteins, lead to an increase in the shelf life of fish. In
this case, the mackerel was treated with salt and
vinegar.

A new method of hot smoked fish cooking in
production conditions was developed and tested
[20,21]. Based on the proposed data, it was established
that acetic acid has a positive effect on the rheological
properties of herring muscular tissue.

Thus, for different types of fish, it is necessary to
apply different methods of pretreatment, reducing or
increasing the WHC. This is due to the specificity of
the biochemical properties of muscle tissue proteins.

Thus, the problem of dehydration of fish raw
materials without high-temperature processing has not
yet been resolved. The method of chemical treatment
with the use of hydrochloric acid seems to be
promising for pre-dehydration of fish semi-finished
products in canned fish production.

The purpose of the research is to develop a
method of pre-dehydration of fish raw materials by
investigating the effect of acid treatment on the
properties of fish muscle tissue for canned fish
production.

In accordance with the goal, it is necessary to
solve the following objectives:

- to investigate the influence of technological
parameters on the active acidity (pH) of fish muscle
tissue;
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- to investigate the technological parameters that
affect the water holding capacity (WHC) of muscle
tissue of fish;

- to develop technological methods for removing
moisture.

Research materials and methods

The object of the study was the bighead carp
(Hypophthalmichthys nobilis) with mass in the range
1,5-2,0 kg. The fish was in a chilled state with a
temperature of +2—+4°C, the period elapsed from the
moment of catch was 24-36 hours. For the experiment,
the fish was gutted, scales, head, tail, and fins were
removed. From fish carcasses, pieces weighing 80-90 g
were cut out for further research.

Hydrochloric acid of chemically pure grade
produced by Merck Life Science LLC was used as a
chemical acid.

The moisture content was determined by drying at
105°C to constant weight [31].

The pH was determined by a potentiometric
method using glass electrodes using standard method
(GOST 7636-85 Ryiba, morskie mlekopitayuschie,
morskie bespozvonochnyie i produktyi ih pererabotki.
Metodyi analiza).

For experimental studies, the samples were
prepared as follows. A chilled specimen of silver carp
was washed, cut, entrails and bone tissue were
removed, the prepared fillet was portioned into pieces
of sizes that corresponded to the geometric dimensions
of a can. Portioned fillet pieces were treated in a model
environment with acid solutions.

The water holding capacity (WHC) was
determined by the Grau-Hamm pressing method [32].

In this work, we used mathematical processing of
the experimental data obtained for each experimental
samples 3 replicates (n = 3), with a relative
experimental error (€ = 0.5%).

Results of the research and their discussion

During developing a method of pre-dehydration of
fish raw materials, the main attention was paid to the
possibility of changing the moisture loss of muscle
tissue at different pH values.

Numerous studies have shown that the maximum
moisture loss is observed at the pH of isoelectric point,
which for most fish proteins is in the range from 5.1 to
5.6 [14,20]. The point of minimum moisture retention
corresponds to the point of maximum moisture loss. It
is also located at the isoelectric point. It confirms that
pH value is the important factor that can contribute to
dehydration of fish muscle tissue.

Therefore, the first stage of research was to
determine the effect of pH on the change in the
moisture holding capacity of muscle tissue.

Due to the peculiarity of the muscle tissue of fish
to lower the pH when treated with acid solutions, it
was essential to determine the processing time, which
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will reduce the pH, and ideally — to reach its isoelectric
point.

During the experiment, 0,007 N hydrochloric acid
was used (the pH of the solution was 2,3), the
hydromodule was 1:10, the treatment time was 10, 20
and 30 minutes, temperature was 20°C. Such a
concentration of hydrochloric acid solution is close to
the average concentration of this acid in the human
stomach. This ensures the safety of the reaction
products. With a hydromodule of 1:10, complete
coverage of fish pieces with a solution is ensured and
at the same time rational use of the volume of
technological equipment is provided.

At these points, the pH value of the solution and
muscle tissue was recorded. The results of the
experiment are shown on the Fig. 1.

The data presented on the Fig. 1 shows that the
minimum and maximum pH of the active solution
was observed for 10 and 30 minutes, respectively,
and was equal to 3.0 and 3.6. At the same time, the
pH value of muscle tissue was maximum after 10
minutes of treatment (5.9) and minimum - after 30
minutes (5.5). The decrease in the pH of fish muscle
tissue occurs most dramatically at the beginning of
the process. Then the rate of decline slows down,
since the buffering properties of sarcoplasmic
proteins of fish muscle tissue begin to appear. As
hydrochloric acid is consumed to acidify the muscle
tissue of the fish, the pH of the solution increases.
The pH increased by 1.3 over the acid treatment
period of 30 minutes (Fig. 1).
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Treatment time, min
—— pH of muscle tissue — # — pH of active solution
Fig. 1. The effect of treatment time on pH of muscle
tissue and active solution

Temperature significantly affects the course of
chemical reactions. According to Van't Hoff's rule, rate
constant of homogeneous elementary reaction
increases two to four times when the temperature rises
for each 10 degrees.

In addition to the abovementioned, in the
production of various fish products it is necessary to
control the temperature of the processes, because the
raw material is perishable, and is subject to intense
exposure to various microorganisms, as well as due to
physicochemical characteristics of fish muscle tissue.
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The intensity of treatment of fish with acid solutions
should also depend on temperature.

Therefore, the influence of temperature in
combination with other technological parameters was
studied. As a result, the hydromodule was taken into
account, which was 1:10, the pH of the acid was 2.3,
the acting time was 10, 20 and 30 minutes. At these
parameters, the pH value of the solution and of muscle
tissue was recorded. The results of the experiment are
shown on the Fig. 2 and Fig. 3.

pH of muscle tissue

10 20 30
Treatment time, min

——15°C =m= 20°C
Fig. 2. The effect of treatment time on pH of muscle tissue
at different temperatures
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Fig. 3. The effect of treatment time on pH of active
solution at different temperatures

The data presented on the Fig. 2 and Fig. 3 shows
that the minimum pH value of muscle tissue was
reached at 25°C for 30 minutes and was 4.43, the
maximum at 10°C for 10 minutes; at the same time, the
smallest (3.24) and largest (5.2) pH values of the active
solution were reached at 15°C for 30 minutes and at
25°C for 30 minutes, respectively.

Hydromodule - the mass ratio of solid and liquid
fraction is important in the processing of food in
different solutions. This is due to physico-chemical and
economic aspects. Therefore, the effect of the hydraulic
module in combination with other technological
parameters on the change in pH was studied.
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The experiment used hydrochloric acid, the pH of
the solution of which was 2.3, the processing
temperature was fixed at 25°C, the treatment was carried
out for 30 minutes. The research results are shown in
Table 1.

Table 1 — Changes in the pH of bighead carp muscle
depending on the hydromodule (n=3, p<0.05)

H . o H of muscle
Hydromodulej ofpaci q | & min t, °C p tissue
1:8 2.3 30 25 5.95+0.05
1:9 2.3 30 25 5.7+0.05
1:10 2.3 30 25 5.1+0.05

The acid added to the pieces of fish is used to
dissolve bone minerals and to neutralize alkaline
radicals of protein polypeptide chains. After that, the
protons of the acid cause a decrease in pH. Table 1
shows that the pH of muscle tissue has the highest value
of 5.95, at the hydromodule 1: 8, which is far from the
isoelectric point of most fish proteins, and the lowest,
which is as close as possible to the isoelectric point, and
equal to 5.1 — with a hydromodule1:10. As you can see,
the pH of the fish muscle tissue decreases with the
growth of the hydromodule. Nevertheless, we made a
decision not to increase the hydromodule above 1:10,
since this will require an increase in the volume of
reaction tanks and an increase in the need for the
working area of the enterprise. All this would inevitably
lead to a decrease in the economic efficiency of the
projected enterprise.

It is well known that with increasing of acid
concentration, the pH of the solution decreases, so,
studying the effect of pH on the water holding capacity,
it was necessary to monitor how the acid concentration
affects the pH change.

Hydrochloric acid with a mass fraction of 0.03, 0.07
and 0.1% was used in the studies, the processing time
was 30 minutes, the processing temperature was 25°C,
the hydromodule was 1:10. The results of the
experiment are shown on Fig.4. Such a range of acid
concentrations is selected based on the concentration of
hydrochloric acid in the human stomach under various
physiological ~conditions. The maximum value
corresponds to the concentration of acid on an empty
stomach, the minimum value - after eating. We decided
not to exceed the concentration above the physiological
value in order to guarantee the safety of the reaction
products.

As can be seen from Fig. 4, the pH of muscle
tissue after acid treatment corresponds to the literature
data of the electrical point of most fish proteins at a
mass fraction of hydrochloric acid in the range from
0.07 to 0.1%.

Thus, as it can be seen from the above data, the pH
of bighead carp muscle tissue corresponds to the
isoelectric point of fish proteins in the temperature range
of 20-25°C, at a hydromodule 1:10, time of treatment —
30 minutes, with a mass fraction of hydrochloric acid of
0.1%, and to a lesser extent 0.07%.
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Since the main purpose of this work is to develop
a method of pre-dehydration of fish raw materials and
optimize the process, after the stage of preliminary
research it was necessary to determine the influence of
various technological parameters affecting the WHC of
muscle tissue of fish during acid treatment. Thus, the
purpose of research at this stage was to study the
influence of technological parameters of acid
treatment, at which the WHC will have a minimum
value. At acid dehydration of fish semi-finished
product it was necessary to regulate the following
parameters: temperature of acid solution, duration of
processing and hydromodule. Three series of
experiments were performed, each of which used
hydrochloric acid of different concentrations - 0.03%,
0.1% and 1%. The hydromodule in all experiments was
1:10, because the results of previous studies showed
that these values are optimal for achieving muscle
tissue isoelectric point, and, consequently, maximum
moisture losses. The semi-finished product was treated
in an acid solution at a temperature of 15, 20 and 25°C.
The treatment time was 10, 20 and 30 minutes. The
WHC of fresh fish was previously measured, which
was 78.0%. In the first series of experiments,
hydrochloric acid with a mass fraction of 0.03% was
used. The research results are shown in Fig. 5.

It is seen that with increasing temperature of the
active solution and the duration of incubation, the
value of the WHC decreases and reaches its minimum
value (61%) after 30 minutes at 25 °C.

In the second series of experiments, the mass
fraction of hydrochloric acid was equal to 0.1%. The
research results are shown in Fig. 6.

From Fig. 6 it is seen that value of the WHC
decreases with increasing of the temperature of the
active solution and the duration of treatment time and
reaches its minimum value (59.8%) in 30 minutes at
25°C.

A further increase in the time of treatment of
muscle tissue is not reasonable, since the experimental
value of WHC correlates with the values of a semi-
finished product obtained when using traditional
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preliminary heat treatment. It allows to obtain finished
products - canned fish with quality indicators in
complying to standard requirements. In addition, an
increase in time will lead to a decrease in the economic
efficiency of the process.
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In the third stage of the experiment the
concentration of hydrochloric acid was 1%. The results
are shown at Fig. 7.
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Fig. 7. Changes in water holding capacity as function of
treatment time (Cpc = 1%)
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The value of the WHC is increasing wit increase
of treatment time and temperature and reaches its
maximum (90.3%) in 30 minutes at 25°C.

The use of the 1% solution of hydrochloric acid is
not rational, as it significantly increases the WHC of
muscle tissue, because muscle tissue swells and retains
a significant amount of water. An increase in the
concentration of hydrochloric acid in the active
solution leads to a shift in the pH of the fish muscle
tissue far from the isoelectric point, while the protein
molecules are flooded and the moisture-binding
capacity of the muscle tissue increases. This makes it
much more difficult to dehydrate fish pieces, so this
acid concentration is not in line with our goals.

2. Technological parameters that affect the WHC
of the muscle tissue of bighead carp are identified

3. The ability of hydrochloric acid to induce changes
in proteins has been confirmed. The acid causes changes
in the structure of fish proteins, which lead to a change in
moisture binding capacity and loss of moisture.

4. The mechanism of the influence of acid on the
water content can be used to control this indicator in
the process of technological processing.

5.1t has been shown that the needed value of
WHC of bighead carp muscle tissue is achieved with a
mass fraction of hydrochloric acid of 0.1%, the
processing temperature 20-25°C, the hydromodule
1:10, the duration of the treatment — 30 minutes.

Conclusions

1. The influence of technological parameters on the

active acidity of the bighead carp muscle tissue is studied;
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Kadenpa texnosorii M’sica, puOH 1 MOPEIIPOAYKTIB

OpecpKa HalllOHaJIbHA aKaaeMis XapuoBHX TeXHONOTiH, Bya. Kanatna, 112, Oneca, Ykpaina 65039

AHOTAanisi. Y CTaTTi HaBEICHO EKCIIEPUMEHTANBHI IaHi 010 MOXKIIMBOCTI MO (DiKaIlii 3aralbHOMPUAHSITOT TpaIHIiHHOT
TEXHOJIOTI] MorepeqHbO0i TerIoBoi 0OpOOKH MPiCHOBOAHOI PUOHOI CHPOBHHH IIPU BHPOOHUITBI PHOHNX KOHCEPBIB HUIIXOM
PO3pOOKH 1HHOBAIIHHOTO CIOCO0Y — 3HEBOJHEHHS XJIOPOBOJHEBOIO KHCIOTOK. TEXHOJOTIUHI Ta PEOJIOTiUHI 0COOIMBOCTI
M’s130BO1 TKAaHUHH 00’€KTY IOCITIHKEHHS — TOBCTOJOOMKA CTPOKATOTO, SIKUA € HAWMBaXIUBIIINM 00'€KTOM aKBaKyJIbTypH Ta
TOBapHOTO PHOHMITBA SIK B YKpaiHi, Tak i B 0aratboX IHIIMX KpaiHax, HOTPeOYIOTh 3aCTOCYBAHHS IOIEPEIHBOI TETIOBOL
00poOku. Takuii TEXHOJOTIYHUN MpUHOM MOTPiOeH 11 3a0e3NeucHHs] BUAAJICHHS BOJIOTH 3 M SI30BOI TKAHWHH 32 PaXyHOK
JIeHaTypalii CapKOIUIa3MaTHYHUX OUIKiB 32 YMOBH MiABHIIEHHS Temmeparypu Bume 95°C. BHacmimox BHCOKOI MHTOMOL
TEIUIOEMHOCTI M’130BOi TKAHUHH PUOH, TEIIOBa 0OPOOKa € EHEPTOEMHOIO Ta, SIK HACIIIOK, CKOHOMIYHO HE e(heKTHBHOK. Y
po6oTi HaBeJEHO JaHi I0J0 BIUIMBY XJIOPOBOAHEBOI KHUCIOTH Ha BIACTHBOCTI M'S30BOi TKaHWHHM TOBCTOJOOHKA CTPOKATOTO.
Take crnpsMoBaHE peryJrOBaHHS BOJOTOYTPUMYBAJbHOI 37aTHOCTI B Oik 11 3HIKEHHS MOXJIMBE Npu 3MmimenHi pH mo
130€JIeKTPUYHOI TOUKM OLIKIB M'I30BOI TKAaHWHH. BCTaHOBIEHO BIUIMB TaKMX TEXHOJIOTIYHHX MapaMeTpiB, sIK MacoBa 4acTKa
XJIOPOBOJTHEBOI KUCJIOTH Y PO3UHHI Ul 0OpOOKH, TiIpOMOIYINIB( PO3UMH : CHPOBHHA), TEMIIepaTypa Ta TPHBAIICTh NPOIECY Ha
3MiHY aKTUBHOI KHCIIOTHOCTI M’s130BOi TKAHHHU pUOHOI CHPOBHHH, T4, BIAIIOBIIHO BOJIOTO3BS3YBAJIBHY 3[aTHICTh. BuzHaueHo
HACTYIHI TEXHOJOTiYHI MapaMeTpH IMpOIecy: MacoBa JacTKa XJopoBoxHeBoi kucimotu — 0,1%, Temmeparypa o6pobku 20—
25°C, rigpomoaynb — 1:10, TpuBamicte 00poOku — 30 xBwiMH. BrpoBamkeHHS pO3poOIEHUX TEXHOJOTIUYHUX ITapaMeTpiB
IHHOBAIIfHOTO CIOCO0y TOMepenHbOi OOPOOKH CTBOPIOE YMOBH MpPH SIKMX aKTHBHA KHCJIOTHICTH M'SI30BOT TKaHMHHU
MaKCHUMaJIbHO HaOJIMKAEThCS JI0 3HAUCHHS 130€JIEKTPUYHOT TOYKM OLTBIIOCTI OiKiB pHOHOI CHPOBHMHH, L0 Y CBOIO Yepry,
3a0e3neyye MiHIMagbHI 3HAa4YeHHs BOJIOTO3B’sI3yBaNbHOI 31aTtHOCcTi. Ha mifcraBi OTpHMaHMX JaHUX —pPO3pOOIEHO
TEXHOJIOTTYHHMIT croci6 nonepeaHbol 00poOKM CHPOBHHM IPU BUPOOHMIITBI PUOHUX KOHCEPBIB, 3aCTOCYBAHHS SIKOTO JJO3BOJISIE
MOBHICTIO BHKJIIOYHTH 3 TEXHOJIOTIYHOTO IMKJIY EHEPrOBHTPATHY TEIUIOBY OIEpallifo, Ta BiIIOBIIHO 3HAYHO IiJBHILIHMTH
E€KOHOMIYHY €()eKTHBHICTb.

Kaiouogi ciioBa: piba, Booro3ps3yBaiibHa 34aTHICTh, KHCIOTHA 00pOOKa, KOHCEPBOBAHI Xap4oBi MPOAYKTH.
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