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Abstract. This study proves the advantages of combining duck meat
of regional origin with other proteinic raw materials in meat-containing
semi-smoked sausages. The model for the formulation and the technology of
combining duck meat of regional origin with other types of raw materials
was a recipe for semi-smoked sausage containing duck meat, semi-fat pork,
mid-back pork fat, and spices. The formulations developed contained meat
of Peking duck, pork hearts (instead of semi-fat pork), soybean isolate,
demineralised whey powder, chicken skin, and soluble dietary fibre. In the
model samples of smoked sausage, the parameters studied were the
qualitative characteristics, indicators of microbiological safety, nutritional
and biological value. The analysis of the results of the sensory evaluation
has confirmed that combining Peking duck meat with protein preparations
of different origins improves the appearance of the products, their taste and
smell, texture and colour. Studying the microbiological parameters of the
sausages developed has indicated that the number of mesophilic aerobic and
facultative anaerobic microorganisms (MAFAM) in all the samples tested
was within the normal limits. The study of the number of bacteria of E. coli
group has not detected these microorganisms in any of the samples. The
analysis of the nutritional value of the products has allowed proving that the
meat-containing semi-smoked sausages developed are high in protein, have
low fat concentrations, and are low-calorie food. Combinations of protein
ingredients of different origins can increase the protein content in the
products developed by 29.98-31.69%, and reduce the mass fraction of fat by
31.18-35.64%. The product’s high biological value by the content of
essential amino acids has been confirmed, as well as the biological
effectiveness by the content of fatty acids of the ®-6 and ®-3 families. It has
been determined that when Peking duck meat in meat-containing semi-
smoked sausage is combined with non-meat types of protein-containing raw
materials (pork hearts, soybean isolate, demineralised whey powder), it
allows producing nutritious products with high quality characteristics.

Keywords: Peking duck, meat-containing semi-smoked sausage,
nutritional value, biological value.

Introduction. Formulation of the problem

The growing deficiency of high-value protein in
the human diet poses the problem of finding its
additional sources of both animal and vegetable origin.
That is why it is so important to use secondary protein
raw materials rationally and as fully as possible.
Effective implementation of the biological and
technological functionality of unconventional protein
resources is possible through the development and
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introduction of private technologies for combined meat
and vegetable products [1]. One of the challenges for
the modern meat industry is reducing the production
cost while achieving a high biological and nutritional
value of the manufactured products. Another challenge
is improving and stabilising a product’s quality despite
the unstable composition and properties of the raw
materials processed. Thus, modern manufacturers face
the need to refine the traditional approaches to
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production in order to achieve the high quality,
nutritional and biological value of meat products.

Analysis of recent research and publications

Nowadays, very popular is manufacturing
various combined meat and meat-containing products
that are enriched with protein and other ingredients
and are affordable and available for a lot of
consumers.

Combined meat products are meat or meat and
vegetable produce in which traditional meat
processing products can be used together with by-
products of meat processing and with vegetable
foods. When making combined products, the task is
to create a quality protein-balanced product with good
organoleptic properties and to equalise the varying
quality of raw meat and other components of the
product’s recipe.

One of the raw materials that can be used in the
preparation of meat-containing systems for combined
products is waterfowl meat. The situation in the
poultry market is advantageous as compared with that
for other types of meat. In this segment, the results of
the year 2015 show an increase in the production
volume by 1.6 times, up to 1,143.7 thousand tons
compared to 708.4 thousand tons in 1990. In
particular, production in agricultural enterprises
increased by 2.7 times: from 356.8 thousand tons in
1990 to 967.7 thousand tons in 2015. In households,
though, production decreased by almost 50%: from
351 thousand tons to 176 thousand tons,
respectively [2,3].

Duck meat ranks second in the world’s poultry
consumption [4,5]. It is also popular in Ukraine.
Value-added combined emulsion-type products can
be made from duck meat to increase their
digestibility. An even more important purpose of
duck meat processing is providing consumers with a
variety of duck meat products, so as to increase the
demand and marketability. Using duck meat in
emulsions allows including by-products in the
formulations (such as skin, stomach, and heart),
which is enough to reduce the cost of a product and
improve its vyield and quality. The consumer
properties of this meat type are as good as those of
beef and pork [6,7].

Along with raw meat, emulsified product
technologies allow using a variety of non-meat
ingredients that reduce the cost of the products
obtained without losing their nutritional and
biological value. Non-meat supplements used as fat
substitutes, fillers, binding agents include soybean
flour (in buffalo meat nuggets) [8], eggs and soybean
protein (in goat meat patties) [9], surimi proteins from
duck meat (in emulsified products such as
sausages) [10].

Studies on the development of meat-containing
emulsified products based on duck meat [11-13]
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evidence that in their functional, technological and
organoleptic characteristics, they are as good as
traditional products based on pork and beef.

Thus, development of new combined foods that
contain waterfowl meat is a topical task.

The purpose of the research is to prove the
advantages of combining Peking duck meat of
regional origin with other raw materials in meat-
containing semi-smoked sausages.

To achieve this purpose, the following tasks
were to be solved:

— to establish whether it is practical to use duck
meat in the formulation of meat-containing semi-
smoked sausages;

— to study the quality characteristics and
indicators of microbiological safety of the meat-
containing semi-smoked sausage developed;

— to analyse the nutritional and biological value
of the meat-containing semi-smoked sausage
developed.

Research materials and methods

To solve the above tasks, the formulation of the
semi-smoked sausage Utinaya was chosen to be used
for the sausage analogue [14].

The study used minced Peking duck meat,
obtained after deboning the meat and crushing in a
mincer with the diameter of the grid holes 2—-3 mm.

To increase the cost efficiency, semi-fat
desinewed pork was excluded from the recipe
because of the higher production cost of this raw
material and its decreasing offer on the market. For
the experiments, instead of semi-fat pork, pork hearts
were taken. The nutritional value and functional and
technological properties of this first category by-
product are equal to those of the main meat types.

Also, part of the pork was substituted for a
soybean isolate, which is a source of protein and
functionally is as good as pork, and for demineralised
whey powder.

To improve the functional and technological
properties of the products, chicken skin and a
preparation of soluble dietary fibre were introduced
into the recipe. The quantity of salt, sodium nitrite,
and spices were the same in the experimental and the
control samples.

The process chart of the semi-smoked sausage
technology is presented in Fig. 1. The recipe variants
are shown in Table 1.

In the samples of semi-smoked sausages, the sensory
parameters, nutritional and biological value were
determined by the standard methods. The sensory
evaluation of meat-containing semi-smoked sausage was
performed on a five-point scale. The following parameters
were evaluated: appearance, consistency, taste, juiciness,
smell, and colour. The nutritional value was determined
by the computational method [15].
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Acceptance and weighing of the raw materials

¥ 3 ¥ — 3 ¥ ¥
Dissection of the Cooling the Freezing the Mincing the pork {1y gration Preparation Preparation of
carcasses, fat meat to heartin a mincer | (1.4) of the of spices demineralised
deboning t=-(1-3)°C t=-(1-5)°C with the holes soybean whey powder
diameter isolate,
16-25 mm 15 min
v v
Cutting the fat Mincing the meat in a
into dice mincer with the holes
66 mm diameter 16-25 mm
v v v v

Providing sausage
casings

Preparation of
forcemeat, 6-10 min

!

Mincing the
chicken skinina
mincer with the
holes diameter 3—

5mm

_.|.

Stuffing the forcemeat into the casings

v

Providing twine

Moulding, twining the sausage links

v

Settling: t = 4-8°C; 1= 2-4 hours

v

Drying and roasting: t=(90+10) °C,
©=60-90 hours

v

Cooking: t=(80+5)°C, t= 40-80 min

v

Cooling: t <20°C, 1=2-3 hours

v

Smoking: t=(43+7)°C, 1=12-24 hours

v

Drying: t=10-12°C, ¢=(76.5+1.5) %, t=1-3 days

v

Quality control

v

Packing, labelling, transporting, storage at Wo=75-787, t < 12°C
(up to 10 days), t=7—(-9)°C (up to 3 months)

Fig. 1. Process chart of manufacturing semi-smoked sausage with duck meat

The number of mesophilic aerobic and facultative
anaerobic microorganisms (NMAFAM) was determined
by the method prescribed by SSTU 8446:2015.

The presence of E. coli group bacteria (coliform
bacteria) was checked according to SSTU 8446:2015.

The amino acid composition of the sausages was
determined by ion-exchange column chromatography
with the amino acid analyser BIOTRONIK (Germany).
The content of bound essential and nonessential amino
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acids was calculated in g per 100 g of the product
(SSTU ISO 13903:2009). To prepare the samples, the
weighed portion (0.1 g) is placed in a stoppered test-
tube, and covered with 10 cm?® of distilled water and 10
cm? of concentrated hydrochloric acid. The test-tube is
tightly sealed and placed in a dry-heat oven, with a
temperature of 130°C for 8 hours. The hydrolysate
obtained is filtered through a cotton filter and washed
with distilled water, its volume being 3 times as much.
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The resulting solution is transferred to a porcelain cup
and evaporated on an electric hot plate to the volume
0.5-1.0 cm®. The sample obtained is then diluted with
distilled water and filtered through a paper filter into a
50 cm? test tube. The filter is washed until the test tube
is filled to 35-40 cm?®. Quantitative determination of
amino acids is carried out by taking 1 ml and adding 1
cm?® of the buffer solution with pH=2.2. The sample is
passed through a membrane filter with the pore

diameter 0.45 pm. 50 pl of the purified sample is
selected and introduced into the chromatographic ion
exchange column of the analyser. The analysis is then
carried out automatically by the preset program for
115 minutes. After the completion of the analysis, the
resulting chromatogram is interpreted, and the peak
areas of each amino acid are calculated by the external
standard method.

Table 1 — Recipes of the semi-smoked sausage samples

Ingredients | Controlsample | Recipel | Recipe2 | Recipe3
Basic raw material, kg, per 100 kg of unsalted raw material
Peking duck meat 55 50 45 40
Semi-fat pork 32 — — —
Mid-back pork fat 13 15 15 15
Pork hearts - 20 20 20
Soybean isolate — 5 5 5
Demineralised whey powder — 5 5 5
Soluble fibre (Fibra 110) — 5 5 5
Chicken skin — — 5 10
Spices and auxiliary materials, g, per 100 kg of unsalted raw material

Salt 3000 2874 2586 2300

Sugar 100 100 100 100

Black pepper 100 100 100 100
Sodium nitrite 5 5 5 5
Ground nutmeg or coriander 50 50 50 50

Fresh garlic, peeled 200 200 200 200

The fatty acid (FA) content of the sausages was
determined by gas-liquid chromatography with an
automated gas chromatographer Kupol-55 (SSTU ISO
15885/IDF 184:2008). To determine the FA, a sample
was prepared by lipid extraction. A mixture of
chloroform-methanol (1:2) and water in the ratio 30:3 ml
was added to 6 g of the sample. The mixture was
homogenised for 2 min. at room temperature.

The homogenised sample was centrifuged. The
residue was re-extracted with 38 ml. mixtures of
chloroform:methanol:water (1:2:0.8) in the homogeniser
for 2 min. The extract was separated by centrifugation, the
combined supernatants were diluted in 20 ml of
chloroform and 20 ml water. The water-methanol and
chloroform phases were separated by centrifugation. The
lower layer of chloroform concentrated on a rotary
evaporator at a temperature of 30-35°C. The residue was
dissolved in 10 ml of chloroform.

For fattening, 10 g of fat, 3.9 g of KOH, and
50 cm® of 96% ethyl alcohol were combined. For 2—
3hours, the mixture was heated with a reflux
condenser in an inert gas atmosphere, with the flask
occasionally shaken. After this, the mixture was
cooled, diluted with distilled water (1:1), neutralised
with 10% H,SO4 to pH=7, and acidified to pH=2. The
mixture was extracted in 200 ml divalent funnel by
sulphuric ether. The procedure was repeated three
times with the ratio 1:0.5. The combined ether extracts
were washed twice with distilled water, and then dried
with anhydrous sodium sulphate.
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The extract was concentrated on a rotary
evaporator at a temperature not higher than 40°C. After
being heated in a bain-marie for 50 min., the extract
was diluted with water in the ratio 1:1. Then hexane
extracts were obtained. The hexane was evaporated on
a rotary evaporator to give chromatographically pure
methyl alcohols of fatty acids that were dissolved in
hexane and chromatographed on the Kupol-55
chromatograph (Russia) on the 100 mm long column
SP 2560 (USA).

The amino acid score (%) was calculated
by (1) [15]:

AS = AAx/ AAs-100, 1)

where AS — amino acid score; AAx —amino acid in

the protein under study; 44s — the same amino acid in

standard protein or according to the FAO/WHO Amino

Acid Scale [16,17] used as a standard to calculate the
amino acid score.

The absolute measurement error was determined by
means of Student’s t-test, with the confidence interval
P=0.95, the number of repeat determinations 3-4, the
number of parallel tests of the samples 3.

Results of the research and their discussion
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The results of calculating the nutritional value of
meat-containing semi-smoked sausages are shown in
Table 2.
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Table 2 — Nutritional value of the samples under study

Parameters Control sample | Sample 1 | Sample 2 | Sample 3
Protein content, g/100 g 12.81 16.65 16.76 16.87
Fat content, g/100 g 48.21 33.18 32.06 31.03
Carbohydrates content, g/100 g - 4.27 4.27 4.27
Fibre, r/100 r — 5 5 5
Energy value, kcal 485.13 382.3 372.66 363.83

The results presented in Table 2 indicate that the
protein content of the control sample was 12.81 g/100 g,
which is by 29.98-31.69% lower than in the experimental
samples. The fat content decreased by 0.31-0.48%.
Unlike the control sample, the experimental ones
contained dietary fibre, which is explained by the use of
soybean isolate and the soluble dietary fibre Fibra 110.
The energy value of the tested samples varied depending
on the duck meat content and in total decreased by 21.19-
25.00%. The results of the sensory evaluation of the meat-
containing semi-smoked sausages are presented in Fig. 2.
The tasting panel noted the good appearance of the
products, the pleasant taste and smell, the juicy texture,
and the appropriate colour.

Physical appearance
5

Overall estimation

Juiciness

Taste Texture

—o— Control —0— Sample 1 —a— Sample 2 —— Sample3

Fig. 2. Sensory characteristics of the control and the
experimental samples

Combining animal and vegetable raw materials in
semi-smoked sausages can result in microbiological
damage. For this reason, the meat-containing semi-

smoked sausages have been studied for microbiological
safety. The results of the study are presented in Table 3.

The results demonstrate that in the samples with
Peking duck meat No. 2 and 3, the NMAFAM is higher
than in the control, but the value of these parameters is
within the norm (2.5x10%) [17,18]. The search for E. coli
group bacteria has not detected these microorganisms in
any of the samples.

According to the comprehensive assessment of the
samples of forcemeat and meat-containing semi-smoked
sausages, and by their functional and technology
parameters [19], the best combination of the selected raw
materials is Recipe 3. This sample has been selected for
further study of its biological value.

The results of studying the biological value by the
number of essential amino acids in meat-containing semi-
smoked sausage with Peking duck meat are presented in
Table 4. The study of meat-containing semi-smoked
sausage with Peking duck meat has allowed identifying
all essential amino acids. Analysis of the amino acid
compositions of the samples has shown that among the
essential AA, the highest content is that of valine
(6.11 ¢/100 g of protein) and isoleucine (4.68 g/100 g of
protein). Evaluation of the protein quality by the amino
acid score (AAS) has found no limiting amino acids. The
AAS of all essential amino acids was higher than 100%.
This parameter for other amino acids ranged from 100.77
for threonine to 122.20% for valine. The biological
effectiveness by the fatty acid content of meat-containing
semi-smoked sausage with Peking duck meat can be seen
from Table 5.

Table 3 — Microbiological parameters of semi-smoked sausages

Samples of sausages
Parameters Control 1 > 3
NMAFAM, CFU/g, not more than 1.24x10° 1.89x10° 1.93x10° 1.96x10°
E. coli group bacteria in 0.001 g Not found Not found Not found Not found

Table 4 — Results of studying the biological value of proteins
of meat-containing semi-smoked sausage with Peking duck meat

Standard Concentration, Concentration, Amino acid
No. Type of amino acid (FAO/WHO), g/100 g/100 g of the 9/100 g of score. %
g of protein product protein '
Essential amino acids
1 Valine 5.0 1.03 6.11 122.20
2 Methionine 1.8 0.33 1.96 108.89
3 Isoleucine 4.0 0.79 4.68 117.07
4 Leucine 7.0 1.23 7.29 104.14
5 Phenylalanine+Tyrosine 6.0 1.09 6.46 107.67
6 Lysine 5.5 1.10 6.52 118.55
7 Threonine 4.0 0.68 4.03 100.77
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Table 5 — Results of studying the fatty acid
composition of meat-containing semi-smoked
sausage with Peking duck meat

Fatty acid type | Concentration, g/100 g of fat
Saturated fatty acids (SFA)

Myristic C14:0 1.35
Palmitic C16:0 25.36
Margaric C17:0 2.15
Stearic C18:0 14.61
Arachidic C20:0 0.87
Total SFA 44.34

Monounsaturated fatty acids (MUFA)

Palmitoleic C16:1 0.39
Oleic C18:1 trans 0.57
Oleic C18:1 cis 39.41
Total MUFA 40.37

Polyunsaturated fatty acids (PUFA)

Linoleic C18:2 trans 0.12
Linoleic C18:2 cis 14.40
A-linolenic C18:3 0.77

Total PUFA 15.29

The fatty acid composition of meat-containing
semi-smoked sausage was represented mainly by SFA:
palmitic (25.36%), stearic (14.61%), and myristic
(1.35%) acids, and by UFA: oleic (39.41%), linoleic
(14.40%), and a-linolenic (0.77%) acids.

The analysis of the fatty acid content of meat-
containing semi-smoked sausage with Peking duck
meat confirms that the concentration of the oleic acid
cis-isomer in this product is at the level of 39.41 g/100
g of fat. The total amount of PUFA was 15.29 ¢g/100 g
of fat, which included a high concentration of linoleic
acid cis- and trans-isomers (14.52 g/100 g of fat) that
belongs to the ®-6 family.

The nutritional value of modern meat products is
determined primarily by their protein content. On the
other hand, low-fat foods are becoming more and more
popular. The replacement of semi-fat pork with pork
hearts and protein-containing ingredients of vegetable
and animal origin has made it possible to increase the
protein content of semi-smoked sausages and to reduce
significantly the concentration of fat by 31.18-35.64%.
According to the high protein content, the products
developed can be used as part of a strategy to prevent
or treat obesity by reducing the body fat mass, with the
muscle mass retained [20,21].

Determination of microbiological parameters is an
integral part of a comprehensive assessment of food
quality and safety. To check whether semi-smoked
sausages with Peking duck meat and protein-containing
components conform to the standard, all the samples have
been tested for NMAFAM and E. coli group bacteria. The
sausages developed are unstable in terms of sanitary-
hygienic safety, but their microbiological parameters are
within the normal limits, which confirms the product’s
microbiological safety.

The amino acid composition of meat-containing
semi-smoked sausage with Peking duck meat
demonstrates that this product is a valuable source of
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all essential amino acids. The sausage contains a large
proportion of valine metabolised into the muscular
tissue, normalises the nervous system, protects the
myelin sheath of nerve cells, provides coordinates the
body, stimulates mental activity, takes part in the
synthesis of glycogen and pantothenic acid [22].

Fatty acids of the products are represented mainly
by saturated acids: palmitic (25.36%), stearic (14.61%)
acids; and by unsaturated: oleinic (39.41%), linoleic
(14.40%), o-linolenic (0.77%). A relatively high PUFA
content is a risk that oxidative processes can take place
in the product during storage. To slow down the
oxidative damage of fats and prolong the shelf life,
prospective is the use of natural antioxidants, such as
rosemary extract, cranberry extract, and other
compositions [23,24].

It has been experimentally established that in
the lipids of meat-containing semi-smoked sausage
with Peking duck meat, the level of MUFA is
40.37%, PUFA — 15.29%, SFA — 44.34% of the total
amount of fatty acids. The fatty acid composition of
a food product is called balanced if it has the
following ratio of certain fatty acid types:
PUFA:PUFA:SFA — 1:6:3. According to
nutritionists, the recommended ratio of fatty acids of
the family w-6 (linoleic, a-linolenic, and arachidonic
acids) to those of the family -3 (o-linolenic,
eicosapentaenoic, and docosahexaenoic acids) in a
healthy diet should be 8:1, and in medical nutrition,
from 3:1 to 5:1 [25,26]. It has been experimentally
established that in the meat-containing semi-smoked
sausage developed, this ratio was 10:1, because the
recipe included duck meat that was high in PUFA.

Conclusions
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1. It has been determined that when Peking duck
meat is combined with non-meat protein-containing
ingredients (pork heart, demineralised whey powder,
soybean isolates, chicken skin) in meat-containing semi-
smoked sausage, we can obtain high quality and
nutritionally valuable products.

2. It has been proved that the developed variants of
meat-containing semi-smoked sausages are high-protein,
low-fat, and low-calorie foods according to the analysis of
their nutritional value. It has been confirmed that duck
meat can be combined with protein ingredients of
different origins to increase the protein content in the
developed products by 29.98-31.69% and to reduce the
mass fraction of fat by 31.18-35.64%.

3. The organoleptic evaluation has confirmed that
combining Peking duck meat with protein-containing raw
materials of different origins improves the appearance of
the products, their taste and smell, texture and colour. The
study of the microbiological parameters of the sausages
developed has indicated that the number of mesophilic
aerobic and facultative anaerobic microorganisms in all
the samples tested was within the normal limits. The

Volume 13 Issue 4/ 2019



TexHonozis i 6eanexka npodykmie xapyyeaHHsa / Technology and safety of food products

study of the number of E. coli group bacteria has not
detected these microorganisms in any of the samples.

4. The high biological value due to the essential
amino acid content and the biological efficiency due to
the content of fatty acids of the -6 and ®»-3 families have
been confirmed. It has been determined that when Peking

duck meat is combined with non-meat types of protein-
containing raw materials (pork hearts, soybean isolate,
demineralised whey powder) in meat-containing semi-
smoked sausage, it allows obtaining nutritious products of

high quality.
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TexHonozis i 6eanexka npodykmie xapyyeaHHsa / Technology and safety of food products

AHoTamnisi. Y poOOTi JOBEeIEHO JOMiIbHICTE KOMOIHYBaHHS M’5ICa KAYKH PEriOHAIBHOTO MOXOKCHHS 3 1HIIUMHU BUIAMH
OiJIOKBMICHOI CHpPOBHHHM B CKJIQJi M’ COMICTKOI HaIiBKOITY€HOI KOBOAacH. AHAJIIOrOM sl PO3POOKHM HOBOI pelenTypu Ta
TEXHOJIOri{ HamiBKOITIeHOi KoBOacu 3 KOMOIHYBaHHSM M’sica KauKH PETiOHATBHOTO MOXOPKEHHS 3 1HIIMMH BUAAMH CHPOBHHHI
Oyna penenTtypa HamiBKOIYEHOI KoBOacH i3 M’SCOM KayKH Ta HAIBXHPHOI CBHHHUHOIO, 0 CKJIAIY SIKOI TAKOX BXOJWB IIITHK
OoxoBwuii Ta crerwii. Po3pobieni penenTypu MicTiim M’sico Kauku [1ekiHCbKoi, 3aMiCTh CBUHUHH HaIliBKHPHOI CepIie CBUHSYE,
COEBHUIT 1301AT, CyXy JeMiHEpalli3oBaHy MOJIOYHY CHPOBATKY, IIKYPKY Kypsdy Ta IpenapaTr po3YMHHAX XapyOBHX BOJIOKOH. B
MOZENBHUX 3pa3Kax HaIliBKOMYEHOI KOBOACH BHWBYAIM SIKICHI XapaKTePHUCTUKH, ITOKAa3HHKH MiKpoOionoriyHoi Oe3mnekd,
XapuoBy Ta GionoriuHy miHHICT. AHaJli3 pe3ynbTaTiB OPraHOJENTHYHO! OILIHKM IOKa3aB, IO KOMOIHYBaHHS y pelenTtypax
M’sica [lexiHcpkoi Kauky Ta OUTKOBHX IIpenapaTiB pi3HOIO ITOXODKEHHS IOKpallye 30BHIIIHIA BHTIISAA BHPOOIB, CMak Ta
3amax, KOHCHUCTCHIII0 Ta Kodip. BHBYEHHS MiKpOOIONOTIYHHMX ITOKa3HHKIB PO3POOJIEHUX KOBOAC CBIAYUTH PO Te€, IO
KUTBKICTh ME30(UIbHUX aepoOHUX Ta (QaKylIbTaTHBHO-aHAEPOOHUX MIKPOOPTaHi3MiB B YCiX JOCHIDKYBaHHX 3pa3kax Oyna B
Mexax HOpMH. JlOCHiJDKEHHS KiJIbKOCTI OakTepiif IpymM KHIIKOBOI ITIWYKH HE BHSBHJIO BKa3aHMX MIKpOOpPTaHI3MIB B
JKOTHOMY i3 3paskiB. Ha mizmcraBi aHami3y XapyoBOi I[IHHOCTI HPOIYKTIB JIOBEIEHO, IO PO3POOIEH] BapiaHTH M’SICOMiCTKHX
HaITiBKOITYEHHX KOBOAC MalOTh BHCOKWI BMICT OiJIKY, HW3BKY KOHIIEHTPAMIIO XXHUPY i € HHU3bKOKAJIOPIHHUMH XapuOBUMH
Bupobamu. CrionydeHHs OUTKOBHX IHTPEIIEHTIB Pi3HOTO IOXOKEHHS JI03BOJISE IMiJIBUIIUTH BMICT OUTKY B PO3pOOJIEHHX
npoxnykrax Ha 29,98-31,69%, 3Hu3uTH MacoBy 4acTKy xupy Ha 31,18-35,64%. ITinTBeprkeHO BUCOKY 0i0IOTUHY IIHHICTB 32
BMICTOM He3aMiHHHMX aMiHOKHCIIOT i 0i10JI0TiyHy e(peKTHBHICTB 32 BMiCTOM XHPHHUX KHCIOT POAWHN ©-6 1 ®-3. Bru3HaveHo, oo
IIpy KOMOIHYBaHHI M'ica Ka4yKkW 3 He M SICHAMH BHJAaMH CHPOBMHH Ta OUIKOBUMHM IperapaTamMd, a caMe CepIisi CBUHSYOTO,
COEBOTO 130JIATY, CYXOi JIeMiHepasi30BaHOI MOJIOYHOI CHPOBATKU B CKJIAJl M'SICOMICTKOi HAIiBKOITYEHOI KOBOACH, MOXKIINBO
BHPOOJISITH TIOBHOLIIHHI 32 Xap9OBOO Ta 010JIOTIYHOIO HIHHICTIO TPOAYKTH 3 BUCOKHMH SKiCHUMH TIOKa3HUKaMH.

KutrouoBi ci10Ba: nekiHchka Kauka, M’sSICOMICTKa HalliBKOITIeHa KoBOaca, Xxap4oBa, 010JI0riYHa [IHHICTb.
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