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Introduction. The aim of researches was a rationale of possibility of the use
of different methods of thermal processing in technology of the pickled ready-to-
cook foods from wild game meat and determination of its optimal regimes.

Materials and methods. Technology of thermal processing of the pickled
ready-to cook product, meat of wild boar, marinades, barbecue is investigated
after use of the different methods of thermal processing. For determination of
content of iron the sulfosalicylic method of determination of oxide of iron is used,
and for determination of the content of zinc is used inverse voltamperometric
method. The method of determination of infra-red spectrums with the help of
device of "Infrapid" is used.

Results. The food value of meat of wild animals was estimated by
physical and chemical indexes. It is set that on physical and chemical
indexes meat of wild animals doesn't yields to meat of agricultural
animals — pork and beef, but prevail in content of albumen on 2,9-6,8%.

It's proven on that amino acid composition of meat of wild wild boar
does not yield to pork, and by such amino acids, as a valine, isoleucine,
leucine, threonine and tryptophane considerably prevails it. Also it
prevails pork by the total amount of irreplaceable and replaceable amino
acids on 2,45 and 0,81 g/100 g of protein accordingly, and its
albuminous quality index is higher on 0,35 g/100 g.

The comparative estimation of influence of different methods of
thermal treatment on the output of barbecue educed advantages of the
use of steam convector and microwave owen compared with traditional
frying and steaming. Decline of losses of content of moisture in the
finished product on 23% after processing in steam convector serves as
reason of increase of output of barbecue.

Preparations of foods in steam convector were carried out due to the
convection of hot air which was created by heating of electric tubular
heaters or gas. Permanent circulation of hot air provided the even baking
of foods in stoves and speed of their preparation. In steam convector
sprayer system of moistening is set, that is why humidity of air was in a
working chamber was regulated.

Conclusions. The recomended technological mode for preparing of
barbecue in steam converter is: t=220-260 °C, ¢=15% for 9 minutes.
Mineral composition of meat of wild boar surpass meat of pork by
maintenance of some micro- and macronutrients. High maintenance of
iron — 1500 mcg/100 g in meat of wild boar — is able to satisfy the 20%
of daytime ration of man.
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Introduction

Thermal processing is a basic reception in the technological process of production of
meat products. Mostly it is used on the finishing stage of cooking and is used with the aim of
leading the product to the culinary ready condition, and also elimination of potentially toxic
microorganisms (due to D.I.Lobanov) [1].

There are many receptions of thermal processing in technology, but in basis there are
two methods — moist and dry heating . Therefore roasting and boiling are considered as the
basic methods of thermal processing, and other methods are the variety of basic ones. In
technology of dietary products most application was found by the moist heating. Boiling of
foods is possible in great number of liquids, in a few amount of liquid or in its' own juice and
on a steam [2]. In some cases foods are processed at a mionectic temperature (on water bath),
at excessive pressure (in autoclaves) and at mionectic pressure (in vacuum pans). Large
interest, from the point of view of the use for preparation of dictary foods presents heating in
the field microwave radiation because the foods which are coocked by this method, by the
organoleptic properties approach to ones that were treated in water environment
(A.F Maliutyn; H.N.Lovacheva, A.L.Mglinets) [3].

With the aim of intensification of process of thermal processing of foods by a steam can
be applied such varieties of this heating : treatment the overheated steam, at excessive
pressure, with a force convection [1].

Due to researches the advantages of heating of the overheated steam were educed as
compared to traditional methods. M. A. Husman marks that duration of thermal processing of
ready-to-cook foods in vehicles with the overheated steam are reduced, as compared to
heating in SHK-2A, ona 20% and output of the prepared product increases no less than 10%
with high organoleptic properties. Data which were got by Beloborodov V. and Khudov V.
testify to reduction of process of heating of different products by the overheated steam (at
pressure 2,06%105 Pascal) on 50-210% comparing to boiling in water [2].

Acceleration of process of processing of foods by using steam it is possible to attain by
heating at exessive pressure. During the increase of temperature on the surface of samples
(in comparing to heating at ordinary terms) there is a greater gradient of temperature between
layers, that creates more intensive heat-and-mass transfer into a product and stipulates
reduction of process of treatment of products. Heating at excessive pressure is widely used
in a thermal equipment that is produced abroad by different firms [4].

Realization of principle of a force convection of coolant-moderator also can assist
intensification of heating of foods by moist saturated steam (at atmospheric pressure) [5].

However an unambigiuous idea on this issue wasn't set. Researchers contradictory
determine the degree of influence of speed of steam on the coefficient of heat emission and
its' increase in comparing to the coefficient of heat emission, expected by Nusselt for a clean
immobile steam [6].

Thus, at using of steam as a working environment in thermal vehicles it is necessary to
aspire to achieve the maximal moving away of air from the swept capacity that will assist
for the best heat exchange between a coolant-moderator and processed product. Heating with
a force circulation of steam is used in steam converters that are produced in the USA and
Germany [5].

It is known that than the lower temperature of thermal processing of meat products is,
the greater outcome and the top quality of the product will be (A.A.Sokolov). That's why
heating is recommended to conduct in the way, that a temperature across the entire thickness
of product was near to minimally necessary (80°C). Observance of this condition during the
thermal processing of the meat products can be attained by the use of heating of steam-air
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mixture, the temperature of that lies in limits from 80 to 95°C. Experience of application of
this method of heating in food industry for heat treatment of sausages testifies about its'
efficiency [7].

As a number of authors (A.A. Sokolov; V.V. Karpov and other) reports, the row of
advantages has boiling of foods by steam-air mixture as compared to other methods of
heating (cooking in water, on a steam). The reduction of losses of mass, power charges,
improvement of quality of sausage are onc oj the methods [8].

Thus, the analysis of data of literature allows to make conclusion, that the use of heat
treatment by steam-air mixture, by a steam at excessive pressure and with a force convection
is perspective direction of improvement of technology of production of dietary ready-to-cook
foods [3].

To most perspective types of universal thermal equipment belongs steam converter. The
wide model row of steam converters is now presented from different producers that have
different functional possibilities and price. They are divided by such rules : by the source of
heating on electric and gas; by the method of creation and serve of steam on injector and
boiler ones; on the method of management with an electromechanics and electronic
management. Among the basic foreign producers are next firms: Rational SCC (Germany),
Unox (Italy) and Abat PKA 10-1/1-P (Russia). Information about influence of the modes of
thermal processing in steam converter on quality of the prepared meat products in particular
small-sized and chopped ready-to-cook products are not enough. Zakharov A.A. notes the
use of such devices on the catering enterprises, as intensity of heat-exchange processes rises,
and also the losses of mass of meat foods (in 1,5 times) are redused in comparing to the
traditional methods of thermal processing [4].

Nowadays there is a necessity for more detailed research of influence of thermal
processing in steam-converter on quality of culinary products. Data which are got as a result
of experiments will allow scientifically to ground the choice of the modes of thermal
treatment of culinary products with the use of steam-converters [3].

Materials and methods

By material for research the meat of boar was selected; marinades; ready-to-cook foods after the
different methods of thermal processing, In process the chemical and physical and chemical methods
of researches were used. For determination of content of iron the sulfosalicylic method of determination
of oxide of iron of Fe-Os isused . Preparations of tests to the analysis were conducted by the method
of dry mineralization. Two parallel tests are thus used and one control test is also used. A method is
based on complete decomposition of organic substances by combustion of test of raw material in
electric oven at controlled temperature [5].

Preparation of the sample to mineralization. Porcelain crucibles were washed, heated
for hour at a temperature 80-90 °C in 1M solution of aquafortis, washed by the distilled
water. Before the use porcelain crucibless burn out in a muffle stove [6].

From the prepared test took batch of 1-3 g ,and carried in porcelain crucible. Added 1-
2 o of 0,5M solution of hydroxide of natrium and 1-2 cm® of 0,5M solution of nitrite of
natrium. Thus a standard sample must not be moistened by solution. The crucible was
covered by a lid and abandoned on 10-15 min at a room temperature, carried on a sand-bath
that is located on electric oven and dried out carefully. Then crucibless were covered by a
lid, carried in a muffle stove and maintained during one hour at a temperature 500 °C. The
crucibles were cooled then. Mineralization is considered as completed, when an ash became
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white or tinged color, without charry parts. At presence of charry parts treatment of ash
solution by nitric acid solutiob of was repeated [5].

Preparation of the sample for determination. The content of crucible was placed in a
volumetric flask of 100ml, with adding 5-10ml of a 25% solution of sulfosalicylic acid. In a
retort added to the 25% solution of ammonia to appearance of weak smell. On the measure
of neutralization of solution the pink-violet colouring passed to yellow. Surplus of ammonia
does not influence on determination.

Led to solution in a retort the distilled water to the mark.

Construction of gauge chart. In volumetric flasks of 100 ml took away: 0,2; 0,5; 1,0;
1,5;2,0; 2,5; 3,0; 4,0; 5,0 mg of the iron solution which was got earlier and took to the mark
with distilled water.

Definition (photocolorimetric definition). The painted solution was poured in a cuvette
and placed it in a right light stream. In the left cuvette of the same size was poured a "zero"
solution that was prepared as follows.

In a volumetric flask of 250 ml capacity brought in 25 ml of a 25% solution of
sulfosalicylic acid, conducted with the distilled water to 100ml and by drops added 25%
solution of NH OH of the same concentration. Led the solution with distilled water to the
mark and used for zeroizing of galvanometer.

Photocolorimetry was conducted with a blue colour filter.

Determinations of content of zinc were conducted using an inverse voltamperometric
method with the use of analyzers of ABA- 1, ABA-2.

For verification of capacity of the measuring electrochemical system, readiness of
operator to realization of this methodology, and also for audit of quality of base-line solution,
cleanness of electrodes and cell a trial test was carried out .

Preparation of base-line solution. As base-line solution an acetate buffer is used,
pH=4,6 0,1M that is got, mixing up 102 ml of 0,2-molar acetic acid and 98 ml of 0,2-molar
solution of potassium acetate .

An acetic acid was cleared in bottletight desiccator, in the underbody of which was
poured the concentrated acetic acid ,which was subject of cleaning, and on porcelain insert
was put the quartz evaporated cup with the twice-distilled water by volume of 200ml. After
2-5 twenty-four hours a cup was reached, determined the closeness of the got solution of
acetic acid on an aecrometer. Distilled at that way acid was kept in a vessel from the
polyethylene of high-pressure and use for preparation of buffer solution.

Preparation of redistillate. The distilled water was additionally out-distanced with
alkaline solution of potassium manganate , periodically adding to the distillation retort of 2.3
ml of solution of otassium manganate to appearance of the pink colouring.

Preparation of potassium manganate . The solution of potassium manganate was prepared
by dissolution of 10 g solid salt in 100ml of solution of caustic soda with concentration of
1moles/1 (40g of caustic soda on 1 1 of water).

Preparation of salt of gallium is from nitric acid salt of gallium. In a volumetric flask

on 500ml brought in a batch of 1,999g of gallium nitrate, added 1,5 ml of HNO (2:3) and
after dissolution of salt the solution was conducted by redistillate to the mark. The solution
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had a concentration of ions of gallium on the level of 0,0 1moles/l. During the use of waterless
nitrate of gallium the batch folded 1,279g.

Carrying out a trial test. The operating volume of cell was 10-25 ml.

The operating volume was filled by 10-25ml of solution of acetated buffer (pH=4.,6)
and added 1-2 drops of solution 10 g/l of Hg and 0,2-1,0 ml of solution of Ga (III)
respectively. The cell was fixed in a holder, and made sure that auxiliary, basic and
comparison electrodes are submerged in the solution.

Before the measuring we checked up the absence of break in the chain of "basic
electrode-clectrode of comparison” (for example, through appearance of air bubble),
impermeability of insulating shell basic (indicatory electrode).

Control of impermeability was carry out in the next way: in prepared to work cell with
the base-line solution inundated in it measured stationary potential of basic electrode in
relation to the electrode of comparison. If impermeability of insulating shell is broken, then
potential of basic electrode takes on a negative value instead of values of order from 0,15 to
0,4. Three cycles were conducted by measuring on the solution of background. As was
mentioned higher, every cycle includes 4 stages: regeneration of electrode at potential 0.3-
0.5 during 30.60 s, accumulation at potential — 1,3-1,45 during 30-300 s, acceleration of
solution at the same potential — 1,3.-1,45 during 10-30 s [6].

Carrying out a basic test. After carrying out a trial test from cell was deleted solution
of background and by a pipette brought portion of analysing solution a capacity even to the
swept volume of cell and added solution to gallium (III) in an amount that provides 20-
multiple surplus of ions of Ga (III) in relation to the concentration of ions of zinc in cell and
1-2 drops of solution 10 g/l of Hg (II).

The cell was fastened and the cycles of measuring led to 4 on this solution at the same
electric modes and temporal intervals, similarly as for solution of background.

We entered addition of solution of comparison of zinc, the amount of that gets out so
that the concentration of it in initial solution increased in 2 times. A volume of additive must
not be large, not to do an error as a result of dilution of analysing solution.

The cycles of measuring conducted 3-4 times using the solution with additive.

Treatment with using the voltamperogram.

1. We identified the peak of measureable component (zinc), going out of the values of his
potential of dissolution (-0,95B). Also a peak height was measured, by measuring of
length of perpendicular from the top of peak on axis of potentials from a peak-point to
the base-line line. A contribution was conducted in millimetres. If the different scales
of registration of corn-floor are used, then the size of corn-floor is enumerated in
microammeters.

2. We calculated the mean arithmetic value of peak height, casting aside the first value
and, determining average from the next recreated heights of peak of corn-floor. An
operator fixes in a working magazine the value of analytical signal and value of sizes
which are necessary for a calculation.

h, — AV arithmetic values of height of peak of zinc in solution of background, mm or
MEKA;

h, — AV arithmetic values of height of peak of metal in solution of background, mm or
MKA;

h; - AV arithmetic values of height of peak of metal in analysingsolution with addition
of solution of comparison, mm or MKA;

V., —volume of analysing solution, ml; C; — concentration of solution of comparison,
mg/l; V; —volume of addition of solution ofcomparison, ml.

)
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The size of concentration of ions of zinc in analysing solution (in mcg/1) was
determined with the use of formula:
_ C1 XV3X(h1—hy)
* Vex(hz—h1)+Vsx(hz—hy)

(D

Methodology of research of infra-red spectrums of meat consists in the following: the
samples of meat prepare preliminary,the pieces of meat are ground down with the help of
meat cutter machines whereupon yield to drying in a drying closet at the temperature of
1500C to permanent mass, they are dried out then. The got dry powder is sifted on
homogencous sieves [3].

The farther sifted samples of meat are placed in cuvettes and make more compact. The
process of determination of infra-red spectrums goes next with the help of "Infrapid”, that
gives an opportunity to conduct research in the interval of lengths of waves of 1330-2370
nanometers. On the finishing of determination of infra-red spectrums of meat the computer
processing of the obtained data is conducted and the chart of spectrums of reflection is built.

Results and discussion

The amino acid composition of meat of wild boar was investigated. In a table 1 amino
acid composition of meat of wild boar is given in comparing to pork.

By amino acid composition meat of wild boar does not yield to pork, and by such amino
acids, as a valine, isoleucine, leucine, threonine and tryptophane considerably prevails it.
Also it prevails pork by the total amount of irreplaceable and replaceable amino acids on 2,45
and 0,81 g/100 g of protein accordingly, and owns a higher albuminous quality index
(correlation is a tryptophane/hydroxy-proline) that prevails pork on 0,35 g/100 g of protein.

In our work the infra-red spectrums of reflection were investigational in a near area. As
objects the specially prepared samples of meat of venison, wild and domestic pork were used.

The feature of measuring of powdery samples was that all of them must have an
identical degree of grinding with the next sifting on one sieve. Samples must be kept at equal
terms. As an analyzer of infra-red spectrums the device of "Infrarapid", that gave an
opportunity to conduct research in the interval of lengths of waves — 1330-2370 nm, was
used.
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Table 1
Amino acid composition of meat of wild boar in comparing with pork,
g/100 of protein
Sample Wild boar meat | Lean meat Sgc/;;l(;:OFgAO(f) :)Xg;g’
Valine 4,81+0,23 4,744+0,25 5
Isoleucine 5,1+0,15 4,48+0,14 4
Leucinum 8,7+0,18 8,25+0,20 7
Lysin 7,82+0,32 8,07+0,34 5.5
Methionine 2,37+0,14 2,3440,13 3.5
Threonine 5,56+0,13 4,36+0,18 4
Tryptophane 1,37+0,05 1,10+0,04 1
Phenylalanine 3,52+0,13 3,46+0,10 6
Totally 39,25 36,8
Totally 46,29 45,48 -
Alanin 5,724+0,27 5,3440,26 -
Arginine 6,52+0,35 6,67+0,31 -
Aspartic 7,81+0,22 7,45+0,23 -
Histidinum 1,57+0,06 1,49+0,04 -
Glycine 7,38+0,21 7,214+0,20 -
Glutamic acid 16,54+0,35 16,52+0,31 -
Hydroxy-proline 0,75+0,05 0,74+0,04 -
Correlation
tryptophane/ 1,83 1,48 -
hydroxy-proline

On the presented chart the brought spectrums of reflection of three powdery samples of
meat of the above-mentioned animals. As we see from the Figure 1, all of them in a complete
measure repeat each other for most stripes of reflection. But it's important to notice that
reflective ability of samples is different. The spectrum of reflection of powder of meat of
wild boar has the greatest reflective ability in this spectral range, and spectrum of reflection
of powder from meat of venison — has the least reflective ability. The analysis of spectrums
shows that inspite of the fact that chemical composition of standards obviously differs one
from other, however in the spectrums of reflection in the investigated spectral region these
differences do not appear. It is explained by the fact that it is necessary to prepare standards
with the greater degree of growing shallow for the exposure of individual descriptions. In
addition, on forming of spectrums considerable influence finds out humidity of standards,
that constantly it follows to control in a process of measurement.
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Figure 1. Spectrums of reflection of meat of different types of animals

Mineral composition of meat of wild boar surpass the meat of pork on maintenance of
a row micro- and macronutrients. High maintenance of iron — 1500 mcg/100 g in meat of
wild boar — is able to satisfy the amount close to the 20% of daily ration. This content of iron
is also related to enhanceable maintenance in it to the myoglobin that is needed for more
rapid motion of oxidizing processes for actively movable animals. High maintenance of iron
influences on the color of meat of wild animals, giving to it more intensive crimson colouring
in comparing with meat of agricultural animals.

The comparative estimation of influence of different methods of thermal treatment on
the outcome of barbecue educed advantages of the use of steam converter and microwave
radiation before traditional frying and processing on a steam. Decline of losses of content of
moisture in the prepared product after processing in steam converter serves as reason of
increase of outcome of barbecue. Also there is reduction of losses of mass of ready-to-cook
foods at microwave radiation heating in comparison with frying,

The increase of outcome of finished products at thermal processing in steam converter
is explained, by more moderate temperature conditions of heating of samples, than in a
traditional method. It causes less deep physical and chemical changes at albuminous system
of products, that results in reduction of losses of mass. By a significant index that
characterizes the change of mass of meat products during thermal treatment, their succulence
and consistency we mean is water-binding capacity. Property of meat products to hold
moisture during heating depends on content in them the adsorption-bound water, so as a loss
of moisture during thermal treatment is related mainly to the selection of weakly bound water,
as the adsorption is more firmly contained by the polar groups of proteins of meat. But during
the heating of foods part of the adsorption-bound moisture diminishes however, as a result
there is side-shifting of equilibrium to increasing of content ofweakly bound moisture that
results in the change of water-binding capacity.
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Table 2
Loss of mass and water-binding capacity of finished product after thermal treatment in
different ways

Thermal Outcome
treatment o > | Losses, % | WBCa, % | WBCn, % pH
method ?
Frying 50,012 50.0 55318 | 23,4409 5.7£0.09
PLEHEE! 54.240.9 458 66,817 | 26,3412 | 5,55+0,04
radiation heating
Progessing it | - oy 517 ¢ 48.8 587415 | 253+07 | 5.75+0.07
the help of steam
PROGEASIng 10 | g oy ik 32,0 750412 | 497414 | 5.65+0.03
steam converter

The data that are given in the table 2 specify on the differences of WBC of the prepared
product treated by the investigated methods. The best indexes are marked at microwave
radiation heating and at processing in steam converter, other methods of thermal processing
do not result in the substantial increase of WBC.

The changes of mass at thermal treatment of meat products are related mainly with the
losses of moisture, water soluble organic and mineral substances and predefined by a high
temperature that causes denaturation of albuminous substances and substantial reduction to
water holding capacity.

Potentiometric determination of active acidity of the prepared samples did not educe
noticeable differences in the dynamics of this index depending on the applied method of
thermal treatment of product.

Reductions of losses of mass, increase of WBC result in the improvement of tenderness
and succulence of the finished product.

Preparation of foods in steam converter comes true due to the convection of hot air
which was formed due to heating of electric tubular heaters or gas. Permanent circulation of
hot air provides the equable baking of foods in stoves and speed of their preparation. In steam
converter sprayers system of moistening is set, that is why humidity of air in a working
chamber is able to be managed.

In a table 3 these researches over of barbecue are given which was prepared by thermal
processing in steam converter at the different modes.

Table 3
Comparative description of functionally-technological properties of barbecue from game meat
during processing at the different modes

Temperatlllre Cuthme, Losses, % | WBCa, % | WBCun, % pH

of processing %
220°C 67.1=1.1 32,9 67.9+1.1 55.0£1.1 5.6+0.08
240°C 69,0+0.5 31,0 68,9+0.4 541204 | 5.65+0,05
260°C 61,512 38,5 59.7+0.9 35,812 5.7+0.09
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Analysing these dates of tables 3, the method of thermal processing of barbecue was
recommended in steam converter for the temperatures of 240°C, both functionally-
technological indexes and organoleptical estimation of the investigated foods were taken into
account.

Conclusions

1. The infra-red spectrums of reflection of meat of wild boar, pork and venison showed in a
near area, that the spectrum of reflection of powder of meat of wild boar had the greatest
reflective ability, and spectrum of reflection of venison — the least, in spite of the fact that
chemical composition of standards differs one from other.

2. The technological mode is recommended for processing of barbecue in steam converter
by t=220-260C, =15 during 9 minutes

3. Mineral composition of meat of wild boar excels meat of pork on maintenance a row
micro- and macronutrients. High maintenance of iron — 1500 mcg/100 g in meat of wild
boar — is able to satisfy to the 20% of daily ration.

References

1. Duckenhuskes Herbert S. (2000), Enzime in der Fleishverarbeitung, Fleischwirtschafi.
80(3), pp. 29-33.

2. Keim G., Sokolov A. (2008), Technology meat product, Germany practik.

3. Alison]J M., Emeir M-M., Geraldine J.C., Bruce W.M., Julie M.W., Maxine P.B. Anna M.F.
(2010), Red meat consumption: An overview of the risks and benefits, Meat Science, 84(1),
pp. 1-13.

4. Huang S.C., Tsai Y.F., Chen C.M. (2011), Effects of wheat fiber, oat fiber on sensory and
physico-chemical properties of Chinese-style sausages, Asian—Australian Journal of Animal
Science, 24(6), pp. 875-880

5. BouR., Codony R., Tres A., Decker E., Guardiola F. (2009), Dietary strategies to improve
nutritional value, oxidative stability, and sensory properties of poultry products, Critical
Review on Food Science and Nutrition, 49(9), pp. 800-822

6. Peshuk L., Galenko O. (2011), Gerodietic meat products technology enriched with calcium
and phosphorus, Food and Environment Safety, X(4), pp. 18-23.

7. Richardson D.P. (2002), Functional Food and Health Claims, The world of Functional
ingredients, 9, pp. 12-20.

8. Peshuk L., Galenko O. (2014), Use of collagenase in technology gerodietetic products,
Journal of food and packing science, technique and technologies, 11(3), pp. 8-11.

9. Peshuk L., Galenko O. (2014), Rational use of the collagen, Ukrainian Journal of Food
Science, 2(1), pp. 361-370.

10. Pefia F., Bonvillani A., Freire B., Judrez M., Perea J., Gomez G. (2009), Effects of genotype
and slaughter weight on the meat quality of Criollo Cordobes and Anglonubian kids produced
under extensive feeding conditions, Meat Science, 83(3), pp. 417-422.

11. Hutchison C.L., Mulley R.C., Wiklund E., Flesch J.S. (2012), Effect of concentrate feeding on
instrumental meat quality and sensory characteristics of fallow deer venison, Meat Science,
90(3), pp. 801-806.

12. Radzievska L., Melnyk O., Galenko O. (2018), Two-stage technology for palm oil fractionation
for production of cocoa butter substitutes Nauka innov., 14(1), pp.40-49.

—Ukrainian Journal of Food Science. 2018. Volume 6. Issue2— 207



—— Abstracts

Ouinka AKOCTI TA AHTHORCHIAHTHOT AKTHBHOCTI BiTHOBJICHOTO IOPHOTO Y40 TA
romepiiinoro uaro (Camellia sinensis), nocrynnoro B banraagem

Tacnima Axmen, Hasmyn Capsap
HummazoHcbKuli yHigepcumem gemepuHapuux ma 30002i4Hux nayx, Yummaesoue,
Banenaoeut

Beryn. [IpoBeneHi AOCTIIKEHSH 3 METOI0 Y IOCKOHAICHHS TEXHOJIOTI A1 BHPOOHHIITBA
CYXOTO MOPIIKOBOTO YOPHOTO YAar0, 30aTaueHOT0 AHTHOKCHIAHTAMHU.

Marepiann Ta MeToaH. AHTHOKCHAAHTHUH PO3YMHHUM YOPHUH 4Yaii OyB OTpHMMaHHH
MCTOAOM PO3MHTIOBATILHOTO CYIIIHHA KOHIICHTPOBAHOI 3aBapKH O0OpPOOIIFOBAHOTO YAHHOTO
THCTA 3 BKIOUCHHIM BAP 3 (pyKTiB 1 0BOUiB. SIKICTH OTPHMAHOTO CYXOTO (BiIHOBJICHOTO)
4aro OyJI0 MOPIBHAHO 3 IHITMMH KOMEPLIHHAME CyXUMH BHAAMH Yak0 1 YaHHAMH I'PaHyJIaMH.

Pesynbratn i oOrosopennsi. PospoOmenmit Cyxwit dYopHWH 4waH MaB JoOpi
XAPAKTEPUCTHUKU B SI3KOCTI, peINTa MOKA3HHKIB OyIM TAKOX Yy NPUHHATHOMY Jialla3oHi.
BwuicT kodeiny OyB 3aramoM BHCOKHM Yy BCIX 3pa3kax 4aro i craHoBuB Bix 2,2% mo 3,1% .
Bwicr momidenomnis 3miHroBaBcs Bix 17,38% 10 22,67%, a po3podieHuHA CyXui YOpHIH Yak
MAa€ BHIIY KiTbKICTH MOMI()CHOIB Y MOPIBHAHHI 3 IHIIUMHE 3pa3kaMu. BMICT TaHIHIB ¥ BCIX
3pa3kax koimBascs BiA 7,42 mo 10,43%, Tomi sk po3poOicHME CyxwH HOpHHI 4ail MaB
HAMEHIIMH BMICT MOKUBHIX PEUOBHH, HUXK 1HII 3pa3ku. Po3pobrneHuit po3unHHNH YOpHIH
yall MOKA3aB HAWOLIBIIY AKTHBHICTH 3a MCTOIOM paamkaapHOro oummeHHs DPPH (1,
1diphenyl-2-picryl hydrazyl) a moriM — KOMEpUiHHHH MHTTEBUH 3€ICHHH 4Yal 1 rpaHyIH
YOPHOTO Yaro0.

BucnoBkn. Po3poOnenmit cyxuil 4opHHH 4aif MaB OUIBII BHCOKY AHTHOKCHIAHTHY
3JATHICTD Ta KiNBbKICTh MOTi()eHOMIB, HIXK iHIM OAHTIAACIICHKI Hai, 1 MOYKE OYTH 3aMiHHHKOM
MPUPOJHUX AHTHOKCHIAHTIB 1 SIK TIEPCHCKTUBHHH arcHT /i1 CHPHTIMBOTO BIUIMBY HA
3/I0POB'SI JIFOTMHH.

KumrouoBi ciioBa: vail, anmuoxcuoanm, xogein, nonigpenon, mauin, banenaoeut.

BB tepmitHOT 00p0O0KH MAPOKOHBEKTOMATOM HA MAPHHOBAHE M'SICO THKHX
TBAPUH

Jrogmuna [Memryx, Onexcarap [opbau, Oner [anenko, Hina byaaik
Hayionanenuii ynigepcumem xapuogux mexronoziii, Kuis, Yxpaina

Beryn, Metoro 10CHiMKCHD OyJI0 OOTPYHTYBAHHSA MOKTHBOCTI BHKOPHCTAHHA Pi3HHX
CHoco0IB TEPMIYHOTO OOPOOILIHHS B TEXHOJIOTII MApPHHOBAHMX HaMiB(pAOpHKATIB 3 M sca
JUKHUX TBAPHH Ta BU3HAYCHHS HOTO ONTHMAIBHHUX PSKHUMIB.

Marepiam Ta Meromi JIOCHDKYETBCA TCXHONOTIA  TCIDIOBOTO — OOPOOAHHS
MAapHHOBAHOTO HamiB(haOpHKATy, M SICO TUKOTO KaOaHA, MAPHWHAIH, IMANLTHK MiCIA PiI3HUX
CHoco0iB TEmIoBOro OOpoOmsaHHSA. JII BH3HAYCHHS BMICTY 3ali3a BHKOPHCTAHO
cyib(hocaminuIOBHI METON BU3HAUCHHS OKCHAY 3aJIi3a, a L1 BMICTY IIMHKY 1HBEPCIHHHIH
BOIBTAMIICPOMETPHUYHUIT MeTox. B podOTi TAKO)K BHKOPHCTAHMH METOH BH3HAYCHHS
1H()paYEePBOHUX CIIEKTPIB 3a JOMOMOTOr0 mpriafy «lappamim.

PesynbraTi i 00roBopensst. XapuoBy IIHHICT M 5ICa JUKHUX TBAPHH OLIHIIIM 32 (i3UKO-
XIMIYHHMH TIOKa3HHKAMH. BCTaHOBJIEHO, MmO 32 (Pi3MKO-XIMIUYHAMH IOKA3HHKAMH M’ SICO
JUKHUX TBAPHH HIYMM HE MOCTYIAETHCA M SICY ClIBCHKOTOCIIONAPCHKUX TBAPHH — CBHHUHI Ta
SUTOBHYMHI, 4 HABIAKHY IO BMICTY O1IIKy mepeBaxae Ha 2,9-6,8 %.
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JloBeaeHO, MO 3a aMiHOKHCIOTHHM CKJIAJOM M SICO IUKOTO Ka0aHa HE MOCTYMAETHCS
CBHHHHI, a4 32 TAKHUMH AMIHOKHCIOTAMH, SK BAJIH, i30JCHIMH, JICHOWH, TPCOHIH Ta
TpunTO(PAaH 3HAYHO TEpeBakae Horo. Takok BOHO TCPCBAKAE CBHHHHY 3a CYMAapHOIO
KiTBKICTIO HE3aMiHHUX Ta 3aMiHHHX aMiHOKHCTOT Ha 2,45 ta 0,81 1/100 1 6inka BiAmoOBiTHO,
1 BOJIOMI€ BHIMUM OiTKOBUM SKiCHHM MOKAa3HHKOM HA 0,35 1/100 r Oinka.

INopiBHATRHA OLIHKA BIUTHBY Pi3HHX METOAIB TCILIOBOI OOPOOKH HA BHXIJ MHANLTHKY
BHABHJIA TICPCBATH BHKOPHCTAHHA MApOKOHBCKTOMAry Ta HBY mepex  TpaaumidHUM
JKapiHHAM 1 00pOOKOF0 HA TApy. 3HIKCHHS BTPAT BMICTY BOJIOTH B TOTOBOMY MPOAYKTI HA
23% micasas OoOpOOAAHHSA B MAPOKOHBCKTOMATI CAVTYE NPHYHHOK 301NBIICHHSI BHXOXY
MIATIITAKY .

[TpuroryBaHHs TNPOAYKTIB B MAPOKOHBEKTOMATI 3JIHCHIOBAMM 3aBISKW KOHBEKIIIL
rapsHoro TOBITPS, YTBOPEHOTO 3a PaxXyHOK HarpisaHHi enekrpwunux TEHiB abo razy.
[MocrifiHa TUPKYILILIS rapsIoro MoBiTPs 3a0e3netyBaa piBHOMIPHE PO KAHHA IIPOIYKTIB
B TICYi | IIBHAKICTh IX NPHUTOTYBAHHA. Y TMAPOKOHBEKTOMATI BCTAHOBICHO (DOPCYHKOBA
CHCTEMA 3BOJIOKCHHA, TOMY BOJIOTICTh MOBITPS B poOOUiil KaMepi Oyia PeryIb0BaHOKO.

BucnHoBkn. PeKOMEHIOBAHO TEXHOJNOTIMHHH PEXHM U1 OOpPOOKM DIANIIMKY B
nmapokousekToMari t=220-260 °C, ¢=15% mporsrom 9 xprmmH. MiHepatbHUH CKIad M'sca
JUKOTO Ka0aHA TICPEBEPINYE M SCO CBHHHHH 332 BMICTOM PSIy MIKPO- i MAKPOCICMCHTIB.
Bucoxkuii BmicT 3amsza — 1500 mxr/100 T B M'saci qukoro xkadbaHa — 34aTHHH 33J0BOJBHHTH
20% 1000BOTO PALiOHy TFOIHHH.

Kino4ori ciioBa: nanigghabpuxam, uamtiux, OULUHA, NapoOKOHEEKMOMAN.

Busnadvennst 0io/10TiTHO-AKTHBHIX PEYOBHH Y KOHIIEHTPATAX (i/IKOBO-SITiAHIX

I'pex Onena, Onompiituyk Onena, [Tmrenrara Tersaa, Tuvayk Amma
Hayionanenuii ynigepcumem xapuogux mexronoziii, Kuis, Yxpaina

Beryn. AKTyansHEM € JOCTIIKCHHS TOMI()CHONBHHUX CIONYK Ta AMIiHOKHCIOTHOTO
CKIamy OINKiB, Y TOMY YHCT BMICTY BITBHHX 1 3B’A3aHHX aMIHOKHCJIOT, B KOHICHTPATAX
O1IKOBO-ATITHUX, OTPUMAHUX TCPMOKHUCIIOTHHM OCAKCHHSM.

Marepiaan i meromn. KoHIEHTpaTH O1NMKOBO-ATITHI OTPUMYBATH TEPMOKHCIOTHHM
OCA/DKCHHSIM OINKIB MOJIOKA 13 BHKOPHCTAHHSAM B SKOCTI KOATyJIIHTY — TACTH
YOPHOCMOPOAMHOBOI, IO € DKCPEIOM Oi0JIOTIYHO-aKTHBHHX PCYOBHH — BITAMIHIB,
MiHepamB, mnomieHomB Ta iH. AMIHOKHCIOTHHH CKIAaJ Ta MOMI()CHOIbHI CIOIYKH
BH3HAYAIH MCTOAOM BHCOKOC(CKTHBHOI piamHHOI XpomaTorpadii 3 HACTYIHOKO
17CHTH(DIKAIIEI0 OKPEMHUX CIOIYK B JOCHIIKYBAHMX EKCTPAKTAX KOHICHTPATIB OLIKOBO-
STIMHAX IUDIXOM TOPIBHAHHA Yacy YTPHUMYBAHHS 1 CHEKTPAaJbHUX XapPaKTCPUCTHK
JOCTIPKYBAHHX PEUOBHH 3 AHAJOTIYHUMHE XaPaKTEPUCTHKAMH CTAHIAPTIB.

PesynbTatn i o0roBopennsi. Pe3ynpraTu OTpHMAaHHX JOCHITKEHB TOMi()EHOIBHOTO
CKIamy OyJIH TMPOAHATI30BAHI MOPIBHAHO 3 KOHTPOJICM (TIACTOI YOPHOCMOPOAHHOBOKO) Ta
BH3HAYCHO CTYMiHb iX MEPEXOAy B KOHLEHTPATH OIKOBO-ATITHI, INO CKIAJA€ OJHM3BKO
55,31 % monieHONIPHIX CIIONYK, B TOMY YHCII AHTOILIAHIB.

Binku KOHICHTPATIB MArOTh MOBHOIIHHHA AMIHOKHCIOTHHH CKIAA 1 MICTATH BCi
HC3aMiHHI AMiHOKHCTIOTH, BMICT SKHX BiJ 3aTaJTbHOI CYMH CTAHOBHTH AJIs O1TKOBO-STITHIX
Ta MOJI0THO-01MKOBUX — 41,97 % Ta 43,96 % BiamoBinHo. B KOHIEHTpaTax iACHTH(IKOBAHO
18 BimpHUX Ta 16 3B’SM3aHAUX AMIHOKHCIIOT, i3 AKHX MCPCBAKAIOTH TIFOTAMIHOBA KHCIIOTA,
TICTHAMH, MCTIOHIH, JICHIIMH TA MPOJIIH.

Bu3HaveHO 3aMiHHI AMIHOKHCIIOTH, BMICT SIKHX BiJl CYMH 3araibHIX amiHOKHCIOT B KBS
ta KMB (xoHTpomb) craHoBHTH 58,03 % Tta 56,04 %. 36impmyerscs BMict HAK B
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