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IIpeocmaeneno docaidsicenns onmumizauti npo-
uecy cmepunizauii M’ICHUX KOHCeP8i8 3 BUKOPUC-
mannam m’aca kypuam-opoiinepis, nepenenie ma
2i0poxonoiois y 3anexcnocmi 6i0 Qizuxo-ximinnux
ma opzanonrenmuunux noxasuuxie. Pozensnymo
ocobaueocmi 3acmocyeéanns m’aca nepenenié y
peuenmypax M’ACHUX KOHCEPBi8 3 M’ica nmuui i3
3acmocysannam 2iopoxonoioie. Ilposedeno nopis-
HAHHS 6NIUBY NPOUECY CMEPUNIZAUTL HA NOKAZHU-
Ku M’saca kypuam-opoinepie ma nepeneie

Kmouogi cnosa: m’sco nmuui, popmyna cme-
punizauii, 2i0poxoJoiou, m’saco nepenenie, m’saco
Kypuam-opoiinepie

[m, ]

IIpedcmasneno uccnedosanue onmumuzayuu
npouecca cmepunuUIAUUU MSCHLIX KOHCEPBO8 C
UCNOTB306AHUEM MACA UbINAAM-0POTIEPOB, Nepe-
neJsl06 U 2uOPOKONN0U008 6 3A6UCUMOCHIU OMm Pu3u-
KO-XUMUUECKUX U OP2AHOTICNMUHECKUX NOKA3A-
meaneii. Paccmompennt ocobennocmu npumenenus
Msca nepenenos 8 peuenmypax MACHbIX KOHCEPEOos
U3 MACA NMUUDL C NPUMEHEHUEM 2UOPOKOLTIOUC0E.
IIposedeno cpasnenue eauanus npovyecca cmepu-
JU3AUUU HA NOKA3AMeNU MACA UbInAsm-opoiine-
P08 u nepenenog

Knrouegvie cnosa: msco nmuywt, popmyna cme-
puauzayuu, 2u0poKoaIoUdsvl, MICO Nepenesos,
MACO Ybnaam-6poiinepos

|l =,

1. Introduction

In modern conditions, the use of hydrocolloids in the
meat industry is one of the promising directions for increas-
ing the functional and technological properties of meat and
meat products, including poultry meat of an extended shelf
life. In accordance with the minimum specifications of the
quality of products of animal origin, canned poultry meat
must comply with a number of specific requirements regard-
ing functional, technological, physicochemical and organo-
leptic properties. In addition to achieving high organoleptic
and physicochemical parameters of canned poultry meat, it
remains important to ensure the complete sterility of this
type of canned food, which determines the microbiological
safety in consumption.

The search for optimal sterilization modes and the selec-
tion of canned meat recipes are achieved by using new types
of raw materials and nutritional supplements and working
out sterilization formula for new types of canned meat.

The mode of sterilizing canned poultry meat should both
ensure the microbiological safety of the product and main-
tain the highest possible organoleptic parameters. From this
point of view, it is particularly relevant to work out a formula
for sterilizing new types of canned food with poultry meat.

As raw material in canned meat recipes, poultry meat is
used without removing bones, except tubular of some types
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of poultry. The use of too mild sterilization regimes for
poultry-based species does not tenderize the bones, which
can pose a danger to the consumer in the presence of sharp
edges in them when breaking poultry meat into pieces.
During the sterilizing process at more time-consuming and
higher sterilization temperatures, besides the high energy
consumption of the process, the organoleptic characteris-
tics of the canned foods deteriorate. The meat loses color,
its structure becomes too loose, and the proportion of jelly
increases, which is not desirable.

The use of hydrocolloids is promising in order to improve
the consistency of the product and increase the jelly preser-
vative capacity in canned meat. The use of hydrocolloids
improves the organoleptic characteristics and density of the
product in the container and reduces the diffusion of nutri-
ents that can pass from the meat raw material to the jelly.

2. Literature review and problem statement

The problem of improving the quality and safety of
canned meat is an urgent task for the industry.

According to research results of the residual microflora
in poultry meat products, it has been found that some mi-
croorganisms, such as Salmonella bacteria, do not require
high-temperature treatment. The pasteurization regime




with a gradual increase in temperature with a total duration
of at least 80 minutes at a temperature of 70 to 85 °C [1] is ef-
fective. Other species and strains of microorganisms that are
present in meat products require more rigid heat treatment
modes [2] because they have high resistance to inactivation,
including the action of antibiotics [3]. For example, some
types of staphylococci, dysentery agents, and pseudomonads
maintain their ability to replicate and function normally at
freezing temperatures. This requires careful microbiological
control not only of ready-made poultry meat products but
also of raw materials for producing the latter [4].

A large number of researchers, under a comparative anal-
ysis of various methods of disinfection of poultry meat, have
come to the conclusion that autoclaving is one of the most
appropriate methods of treatment [5].

The problem of preventing anthroposonotic diseases, such
as Newcastle disease, avian influenza and seeding of raw
materials by bacteria of the clostridium genus, is also highly
important. Studies have determined that for the effective
inactivation of pathogens of these diseases, the minimum re-
quired duration of treatment is 60 minutes at 110 °C [6].

The positive effect of using hydrocolloids in the technol-
ogy of poultry meat products has been proved by a number
of studies [7, 8]. Thus, scientists have shown a positive influ-
ence on the color, texture, and volume of sausage products
from poultry meat if the recipes of the products contain
or meat is injected with brine comprising a 1-3 % share of
hydrocolloids as to the mass of the raw materials [7, 8]. A
number of studies have examined the use of alginates based
on poultry meat, which, on average, can increase the yield of
canned foods by 5-8 % due to the replacement of 5-10 % of
the meat raw material with the alginate-base gel [9, 10]. The
peculiarity of using alginates is the stability of the gels in
the presence of calcium (and the possibility of using calcium
alginate itself), while carrageenans are sensitive to the pres-
ence of calcium ions in the product medium [10].

A positive result was obtained while researching the ef-
fect of heat treatment on the combination of various types of
gums and carrageenans. The gels on their basis in the process
of treatment exhibit physical and chemical properties close
to the values of the corresponding properties in poultry meat
and are stable in the presence of food phosphates and plant
proteins [11, 12]. These data produce the conclusion that it is
advisable to combine several types of hydrocolloids to create
a functional composition that will be optimal when used in
canned poultry meat.

It is also worth noting the functional and technological
properties of hydrocolloids. Despite the fact that polysaccha-
rides, of which hydrocolloids are formed, are ballast substanc-
es, they are positively influenced by intestinal peristalsis in
the process of digestion and assimilation by the human body
[13]. They also lower the level of cholesterol in the blood and
contribute to the formation of some fatty acids under the ac-
tion of enzymes in the gastrointestinal tract [12, 14, 15].

3. The aim and objectives of the study

The aim of the research is to develop new formulations
of canned poultry meat foods using hydrocolloids and to
establish optimal modes of sterilization of preserved foods
based on the recipes developed to ensure that the preserved
products meet the safety and quality requirements for this
type of food.

To achieve this goal, it is necessary to solve the following
tasks:

— to determine the effect on organoleptic, functional and
technological and physicochemical parameters of canned
quail meat with the use of hydrocolloids in the composition
of the canning brine compared with the characteristics of
canned meat from broiler chickens;

—to determine the rational sterilization formula for
canned quail meat, which will provide industrial sterility
and high organoleptic characteristics of the canned product;

— to study the rheological, functional and technological
characteristics of the gel (jelly) formed in canned poultry
meat under different conditions of sterilization on the physi-
cochemical parameters.

4. Materials and methods of researching canned meat

In the course of the research, wings of broiler chickens
of the trademark Nasha Ryaba (Ukraine) and quail meat of
industrial cultivation were used as the main raw materials.
The meat was used in the form of whole carcasses without
cutting into parts. This raw material was used without sepa-
rating (meat from the bones) and was put directly into glass
cans with a capacity of 500 ml at the stage of preparing the
canned meat recipe.

The raw materials and additives used were the kitchen
rock salt of grade 1 of grinding No. 1, produced by the State
Enterprise Artemsil (Ukraine), raw chopped carrot Caro-
tele, and the bay leaf. In addition, the composition of the fill-
ing brine consisted of mixtures of the food compositions of
the trade mark Nasha, according to TU U 15.8-02070938-
037-2003, produced by the PE Nasha in Zhovkva, Lviv
Oblast (Ukraine), namely, Nasha CMs No. 393 and No. 269.
According to the specifications, the compositional food mix-
tures include vegetable proteins, k-carrageenan, guar and
xanthan gums, food phosphates, and sodium ascorbinate.

More detailed methods used for the study of canned meat
are given in [16].

5. The influence of the mixture contents and
variations of the sterilization regime on the parameters of
the canned poultry meat

The physicochemical characteristics of the first variant
of sterilization are shown in Table 1.

Table 1

Physicochemical parameters for the first variant of
sterilization (recommended regimes according to
TU U 15.1-02070938-054:2005 for broiler chicken meat)

Recipe variants of
Properties experimental samples of canned food
Reference Sample 1 Sample 2
Salt content
in the jelly, % 1.69 149 1.4
Salt content
in the meat, % 1.33 1.42 1.35
WBP of
the meat, % 92.46 69.28 76.15
Plasticity, cm?/g 4.428 4.702 6.256




The evaluation of the organoleptic parameters of the
canned product sterilized by variant 1 has revealed high
organoleptic parameters in the reference sample. The meat
in the reference was well separated from the jelly; its consis-
tency was quite soft and juicy, whereas the meat and the jelly
had pleasant taste and color. The jelly in the reference had
a high density. Sample 1 of the canned meat had somewhat
worse properties than the reference. The jelly in sample 1
was less dense, and the meat had a denser consistency. The
taste and smell of the product were less distinct than in
the reference. The organoleptic characteristics of sample 2
(canned quail meat) were considerably inferior to the ref-
erence. The meat was insufficiently tenderized, and it was
dense with the inclusion of untenderized small bones, which
could pose a danger to the consumer.

According to the microbiological parameters, all the
samples conformed to the standards for industrial sterility,
which are given in Table 2.

Table 2
Parameters of industrial sterility of the canned meat

Spore-forming Not Not detected
microorganisms of (for all the | GOST 30425-97
: allowed
the Bacillus group samples)
Mesi?lpa}ggftggsttéldla Not more Not detected
Cl. botulinum, than 1 cl. (iz;lalietsl;e GOST 3042597
Cl. Perfringens, in 1 g P

The difference between the physicochemical parameters
of the canned product was not significant except for the val-
ue of the water-binding power (WBP).

From the data of Table 2, it can be concluded that the used
variant 1 of the sterilization formula (20-90-20/115°C) is
sufficient to ensure the commercial sterility of cans with a
capacity of 500 ml. However, this sterilization regime is not
suitable for the production of canned food using quail meat.
The samples did not achieve a sufficient effect in terms of ten-
derizing the meat and small bones present in it.

Sterilization in variants 2, 3 and 4 [16] was carried out
only for canned quail meat according to recipe 2 [16].

During sterilization at 120 °C for 90 minutes (variant 2),
a significant improvement in the organoleptic and physico-
chemical properties was noted, but there was an insufficient
level of tenderizing small bones of the quail meat.

Table 3

Parameters of sample 2 under different
sterilization conditions

Parameter Stcrﬂization Stcri!ization Stcrilization
variant 2 variant 3 variant 4
Sterilization time, min 90 120 120
Salt content in the jelly, % 1.49 1.39 1.35
Salt content in the meat, % 1.31 1.33 1.22
WBP of the meat, % 63.5 64.3 55.65
Plasticity, cm?/g 6.418 6.616 7.031

The physicochemical parameters of the canned food have
decreased significantly, which was especially noticeable by

the example of the WBP value (63.5 % vs. 76.15 % for the
first variant of sterilization). From the obtained results, it
can be concluded that the regime of sterilization does not
meet the declared requirements.

The properties of the canned products by the third
variant of sterilization showed high organoleptic and phys-
icochemical characteristics of the canned quail meat. The
salt content was within the normal range and did not un-
dergo significant changes, the plasticity of the product had
increased, its consistency had become considerably more
delicate, and the small bones could be chewed. The WBP
value for the meat product was somewhat greater than the
value obtained in the previous series of the experiments. We
can conclude that this formula of sterilization ensures the
achievement of the declared properties.

According to the fourth variant of sterilization with the
maximum thermal exposure, canned meat with a low exces-
sive plasticity of meat and with low organoleptic characteris-
tics of meat and jelly was obtained. The jelly contained clots
that did not melt and formed a heterogeneous structure.

The taste of the sterilized meat was poorly expressed.
The physicochemical parameters of the canned product in
the fourth variant of sterilization were worse than of the
other variants of sterilization.

Fig. 1 shows the effect of the deformation rate on the
value of effective viscosity of the jelly with different kinds of
meat raw material.
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Fig. 1. Effective viscosity of the jelly samples according to
the first variant of sterilization

The rheological characteristics of the canned jelly during
sterilization under the first variant of sterilization (for
90 minutes at 115 °C) did not have significant differences for
viscous characteristics (Fig. 1).

A significant difference in the properties was observed
only between the jellies with the introduction of hydrocol-
loids and the jellies that included only the broth that was
released by the meat raw material in the process of steriliza-
tion and spices.

The sample of the jelly that was sterilized without
adding meat and vegetable raw materials had better rheo-



logical characteristics. The reference sample, which, on the
contrary, did not have hydrocolloids but contained only the
broth, showed the worst rheological characteristics among
all the samples. This allows us to conclude that the main
factor affecting viscosity characteristics of jellies is the pres-
ence of hydrocolloids in their composition as the main jelly
formation component of canned poultry meat.

Fig. 2 shows the change in the strain shift of the jellies
with different kinds of meat raw material depending on the
shear rate.
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Fig. 2. The tangential stress of the jelly samples sterilized
according to the first variant

The physical characteristics of the jellies underwent a
significant variation due to changes in the time and tem-
perature of sterilization. According to these characteristics,
the experimental samples could be clearly divided into two
groups: the first one with a shorter time of sterilization
(90 minutes) and the second one with a longer sterilization
time (120 minutes).

This makes it possible to conclude that the main factor
influencing the temperature and time of melting the canned
jellies with poultry meat is the time (duration) of sterilization.

The samples with longer time of sterilization (120 min-
utes) showed (Table 4) much higher melting points, had a
darker color, a thicker consistency, and a longer melting time
even at melting temperatures. Thus, the lowest melting point
was observed for the jelly obtained from sample 2 by the first
sterilization variant (sterilization for 90 minutes at 115 °C)
and amounted to 82 °C, which is significantly different from
that for the jelly that was produced by sterilizing at a tem-
perature of 120 °C for 120 minutes (91 °C).

The melting time of all the samples also changed in di-
rect proportion to the time of sterilization, and samples with
longer sterilization times were stable at the temperature of
85 °C, which exceeded the melting temperatures of the jelly
samples that were sterilized during a shorter time.

The maximum melting time at the melting point of 91 °C
was 720 s for the sample by the third variant of sterilization,
and the minimum was 600 s for the sample in the first vari-
ant of sterilization.

Thus, it is obvious that the use of hydrocolloids in com-
bination with the meat broth in the process of sterilization
makes it possible to form heat-resistant jellies with high
rheological properties. In this case, the use of rigid steril-
ization regimes (variant 4) resulted in a deterioration of the
organolepticity of the finished canned meat.

Table 4

Thermophysical characteristics of the jellies depending on
the sterilization modes

Variants for canning sterilization
Parameters
Variant 1 | Variant 2 |Variant 3| Variant 4
Part of the separated
moisture (at T=20 °C), % 148 124 91 79
Melting point, °C 82 84 89 91
Melting time, s,
at the melting point, °C 600 270 680 720
Melting time, s, at 85 °C 240 430 - -
Starting and fmlsehlng 82-86 | 84-89 | 89-92 | 91-93
temperatures, °C

The difference between the initial and final melting
temperatures also varied according to the change in the heat
treatment modes. The intervals of this variation were not
significant, and the average difference between the start and
end temperatures was 2—7 °C. The fraction of the separated
moisture is an important characteristic that makes it possi-
ble to form an idea about the effect of heat treatment on the
ability of the substance to retain moisture. This is especially
important in canned food because it allows predicting the ef-
fect of long-term storage at ambient temperature (10—20 °C)
on the organoleptic characteristics of canned food. Typi-
cally, with the application of many types of hydrocolloids,
the ability to retain moisture by a jelly drops sharply as a
result of manifestation of the syneresis phenomenon in the
long-term storage. This leads to a deterioration of the organ-
oleptic characteristics of canned food and in some cases may
increase the activity of water Aw, thus reducing the microbi-
ological stability of canned food during storage.

The value of the fraction of separated moisture under
different sterilization regimes varied significantly and de-
pended on the time of the canned product sterilization.

The highest proportion of the selected moisture was
recorded in the sample after the first variant of sterilization
(with the least time and temperature of treatment) and was
14.8 %. Accordingly, the lowest moisture distribution during
cooling was observed in samples under the fourth variant of
sterilization and amounted to 7.9 %, which is almost twice
less than the corresponding value of the samples of the first
variant of sterilization.

6. Discussion of the results of the study of
the effects of sterilization on the characteristics of
jellies of canned poultry meat

Based on the research on the rheological and thermal
characteristics of samples of canned meat jelly of quail meat
and broiler chickens, we can draw conclusions about the



thermal stability of the jelly system of canned products with
the applied composite mixture of hydrocolloids and a posi-
tive impact of composite food mixtures on the organoleptic
properties of canned poultry meat.

The rational selection of time and temperature of steril-
izing canned meat with composite mixtures to improve jelly
properties helps achieve unification of the product quality
regardless of raw meat in the recipe for canning.

Jellies that are based on hydrocolloids that are combined
with poultry broth exhibit higher performance than jellies
that are based on broth only. However, it is necessary to take
into account the thermal stability of hydrocolloids in terms
of duration and time of sterilizing the canned product. They
are caused by the deterioration of the organoleptic charac-
teristics of the jelly (gel) due to the formation of clots and
excessive compression of meat in the canned product.

The presented results prove the difference in the effect of
the compositional mixtures of hydrocolloids on canned meat
with different types of poultry meat in the recipes, which is
characterized by changes in the rheological parameters of
jellies during sterilization as well as changes in their physical
and chemical parameters: temperature and melting time.

The obtained results allow predicting the change in the
qualitative and quantitative characteristics of canned quail
meat in varying the conditions of sterilization and the com-
position of the preserves recipes; the findings can contribute
to the expansion of the range of canned products on the basis
of poultry meat.

Further research entails determining the effect of steril-
ization conditions on the nutritional and biological values of
the developed canned food with quail meat.

7. Conclusions

1. The study has revealed a significant difference of
the influence on functional and technological parameters
of canned quail meat produced by the use of mixtures of
hydrocolloids in comparison with canned meat on the basis
of broiler chickens, which is reflected in the change of the
WBP values, plasticity and residual salt content in the jelly.
Under changing conditions of sterilization, there happen
changes in the physical and chemical characteristics of
jellies, which correlate with the change in the organoleptic
characteristics of the canned food.

2. To ensure high quality of canned poultry meat and to
achieve industrial sterility, the sterilization regime for canned
meat from chicken broilers should be provided for 500-ml
containers with the sterilization time of no more than 90 min-
utes. For canned quail meat, the duration of the sterilization
process must be increased to 120 minutes at 115 °C.

3. The research has proved the efficiency of using hydro-
colloids in the technology of producing canned quail meat
and the influence of the sterilization modes on the change of
the physicochemical parameters of jellies in the composition
of the canned products.
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3anpononoearo mexnonoeii aodpecnoi docmaes-
KU enepeii 0aa inmencugixauii mennomaconepe-
HOCY npu nepepodui xap4uoeoi cuposunu. Y ocHosi
3anponoHoBanux zinome3s — X6UNbOBL MEXHOJIO-
2ii KomoOinoseanoi enexkmpomaznimnoi i iopayiiinoi
0ii. Obepynmosano mexanismu, edpexmu i mame-
Mamuuni modeni 6apodidpdysii i 0ii eibpauitinux
nonie. 3anpononoeano wUcia X6unbo6oi nodiono-
cmi, Ha 0CHO6I AKUX Y3azaivieni 6a3u excnepu-
MEHMATLHUX OAHUX NO EKCMPAZYBAHHIO | CYWIHHIO.
Hagedeno pesyavmamu onmumizauii Mikpoxeu-
606020 eKCmMpaxKmopa

Knmouosi caroea: xapuosi mexnoanoeii, adpecha
docmasxa enepeii, inmencupixauis maconepeno-
cy, excmpazye8anHs, CYuinns

=, 0

IIpeonoscenvt mexnonoeuu aopecnoii docmas-
Ku sHepeuu 0 UHMEHCUDPUKAUUU MeNnTIOMACCO-
nepenoca npu nepepaéomie nuweoz0 coipvs. B
0CHOBE NPEOJIONCEHHBIX 2UnOMe3 — 0JHOBbLE MeX-
HOJLO2UU KOMOUNUPOBAINH020 SNEKMPOMAZHUMIHO20
u eubpayuonnozo deticmeus. Q00cHosanvl mexa-
Husmbl, 3PPexmovr u mamemamuueckue mooe-
au oapoouppysuu u oOeiicmeus SuGPAUUOHHBIX
noaeil. Ilpeonoscenvt wucaa 601106020 nodoous,
Ha 0CHOBe KOmopbLx 0000wenbL 6a3vL IKCnepumen-
MATHBIX OAHHBIX N0 FIKCMPAZUPOBAHUIO U CYUIKE.
ITpusedenvt pesyrvmamvt onmuMusauuu MuKpo-
6071106020 dKCMpaKmopa

Knmoueevie caosa: nuwjesvle mexmonozuu,
aopecnas 0ocmaexka suepzuu, MUKPOBOJIHOBHLE
mexnono2uU unmencupuUKauus macconepenoca,
aKcmpazuposanue

1. Introduction

Providing mankind with energy resources is one of the
key problems of the present time. This is especially true of
food technologies, which are considered among the primary
elements of consuming energy resources in economically
developed countries [1, 2].
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In the food industry, significant energy losses are observed
when water is transferred to steam in drying processes. Heat
treatment often causes overheating and deterioration in the
quality of the product. When drying fruit and vegetable raw
materials, the effect of high temperatures destroys valuable
components such as vitamins, antioxidants, and aromatic sub-
stances. As a result, there happen tangible losses of a significant




