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o form and maintain health in childhood, it is important to
regularly provide the body with proteins — natural substances
from which cells are built, essential, micro- and macronutrients
and, to the extent necessary, ballast and minor non-food biolo-
gically active components. When developing sausage recipes,
turkey meat was selected, which has a high biological value and
adding it to the diet will meet the human need for animal protein
no worse than when eating other types of meat. According to
the content of some minerals and vitamins, turkey meat satisfies
the needs of the body quite fully.

The article presents a study of the developed recipes for sau-
sages using turkey meat, defines the main functional and tech-
nological indicators of meat systems: moisture-binding capacity,
emulsion stability and moisture-retaining capacity of finished
meat products.

In order to improve the structure, increase the juiciness of
sausages and ensure balance in amino and fatty acid composi-
tion in the developed sausages there was used protein-fat emul-
sion (PFE) based on animal functional protein ScanPro T 95 and
chicken fat.

The use of functional proteins of animal origin is recom-
mended provided they are pre-hydrated or made as a protein-fat
emulsion. The results of studies of functional and technological
indicators presented in the article showed that PFE, made by
cold method, had greater stability and was able to better bind
moisture, in contrast to PFE, made by hot method.

The development of recipes for sausages using turkey meat
and protein-fat emulsion based on chicken fat has expanded the
range of meat products. According to the organoleptic evalua-
tion of the finished prototypes and the obtained functional and
technological indicators, it was found that for further studies, the
sample Ne 2 was selected as a basis with the replacement of raw
meat by 30% PFE based on ScanPro T 95 protein and chicken
fat.
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XAPYOBI TEXHOJIOTTI

YOOCKOHANEHHSA TEXHONOr KOBEACHUX BUPOEIB
3 BUKOPUCTAHHAM BUJIKOBO-XXUPOBOI EMYJbCII
HA OCHOBI KYPAYOr 0 XXUpPy

B. M. Haciunnii, O. L. amyk, O. €. Mockamok, A. . I'ypanesuy
Hayionanvnuti ynigepcumem xapuoeux mexnHonoziti

Jna popmyearns ma niompumanus 300p08 s 8 OUMUHCIG! BAHCIUBUM € Pe2YiAPHE
3abe3neyenHs Opeanizmy OLIKAMU — NPUPOOHUMU PEUOBUHAMMU, 3 AKUX OYOYIOMbCA Kili-
MUHU, eCeHYIANbHUMU, MIKPO- | MAKPOHYMPIEHMAMU i, @ He0bXiOHOMY 00CA3i, banacm-
HUMU M MIHOPHUMU HEXAPHOGUMI DION02IYHO-axmueHuMy Komnonenmamu. Llpu pos-
pobyi peyenmyp coCUCOK 0OPAHO M CO THOUKIG, IKe MAE GUCOKY DIONO2IUHY YIHHICD,
moMy 000a8aHHS Ti020 00 PAYioHY XAP4YEaHH OACHb 3MOZY 3010080bHUMIL NOMPeDy
JHOOUHU 8 MEAPUHHUX DIIKAX He 2ipuie, HIdC NPU HCUBAHHT THULUX 610i6 M acd. 3a
BMICHOM OeAKUX MIHEPANbHUX PEeHOSUH I GIMAMIHIE M ACO IHOUKIE 3010080bHAE
nompebu opeanizmy 00CmamHbo NOGHO.

Y emammi oocriooiceno po3podneni peyenmypu COCUCOK 3 BUKOPUCTIAHHIM M Sca
iHOUKI8, npueedeHi BUSHAYEHHS OCHOGHUX (DYHKUYIOHATIbHO-MEXHONO02IYHUX NOKASHUKIG
M ACHUX CUCMEM: 80102038 A3Y8ANIbHOT 30AMHOCHI, CIITIKOCMI eMYIbCil ma 601020-
VIPUMYBATBHOT 30AMHOCHI 20MOBUX M SCHUX NPOOYKIMIE.

3 Memoio noxpawjenHs CMpYKmypu, HiOSUeHHs COKOGUMOCHI md 3a0e3nedeHHs
30anaHCcO8AHOCHIT 3G AMIHO- | HCUPHOKUCTOMHUM CKIAOOM ) PO3POOICHUX COCUCKAX
byna suxopucmana binkoso-scupoed emyancii (bBIKE) na ocrosi meapunnozo Qyuryio-
Hanvrozo b6inka Cranllpo T 95 ma kypauoeo sxcupy.

Buropucmanns gpynxyionanvrix 6inkie mEapUHHO20 NOXOOHCEHHS PEKOMEHOVIOMb
30 yMoeu ix nonepeonvol ziopamayil abo eu2omoeieHHs biiKO8O-HCUPOBOT eMy b il
Pesynomamu 00cniosxnceHb QyHKYIOHANBHO-MEXHOIOSIHHUX NOKAZHUKIG, NPeOCHAGIeH]
y cmammi, ceiouamo npo me, wo bIKE, eueomosnena 3a mexnonro2iero xon00Ho2o
cnocoby, mae binvuly cmiiikicms i 30amHa Kpatye 36 I3ye8amu 60102y, HA 6IOMIHY 6i0
DLIKE, eueomoenenol 3a mexHonoei€ro eapaioeo cnocooy.

Po3podinenns peyenmyp cOCUCOK 3 BUKOPUCIAHHAM M '9Cd iHOUKIB | BiIKOBO-HCUPO-
801 eMYIbCIT HA OCHOGI KYPAUO2O HCUPY POSULUPIOE ACOPMUMEHI M ACHUX NPOOYKMIIG.
3a opeanonenmuuHO0 OYIHKOI 20MOBUX OOCTIOHUX 3PA3KI6 Ma OMPUMAHUX YHKYIO-
HATLHO-MEXHONOSTUHUX NOKABHUKIG 8CIMAHOBAEHO, U0 0151 NOOANbULUX OOCTIONCeHb
00pano 3a ocnogy 3pazox No 2 i3 saminoro m acroi cuposunu na 30% bIKE na ocrosgi
oinka Cranllpo T95 i kypauoeo scupy.

Knrouosi cnosa: koebacHi eupodu, cocucku, Kypauuti Hcup, Dilko8o-aHcuposa emy-
JIbCIsl, PYHKYIOHAIBHO-MEXHONO02IYUHI NOKAZHUKIL.

Formulation of the problem. The main factor that determines human health in
adulthood is nutrition during the first years of life. During this period, the body needs
the right amount of micronutrients for the full development and growth of the child:
formed and consolidated eating habits and preferences, further development of the
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musculoskeletal system, development and differentiation of the central nervous system.
Violation of the principles of nutrition at this age can lead to a predisposition to
cardiovascular and food-dependent diseases, which can significantly reduce the health
and quality of life of an adult. Good nutrition, along with other factors, ensures the
development of the child’s body, strengthens its immune status, supports adaptation
processes at the appropriate level (Smolyar, 2007; Mayurnykova, 2005).

Meeting the demand of the population in safe and biologically complete sausage
products is closely related to improving production technology and expanding the range
of meat products. In modern conditions, the consumer seeks to eat products with natural
ingredients, so sausage manufacturers need to diversify the range of sausages with the
addition of healthy ingredients. When developing recipes for innovative meat products,
scientists take into account the daily needs for essential nutrients and dietary charac-
teristics of people of different ages.

Analysis of recent research and publications. Research on the problem of improving
technology and developing food for children and other groups was contributed by
M. Gulich, A. Dorokhovych, M. Peresichny, V. Korzun, V. Pasichny, P. Karpenko,
L. Peshuk, Marteau, K. Zanini and others.

Primary processing of broiler chickens produces fat-containing by-products, mainly
fat from the abdominal cavity, which without proper processing can cause environ-
mental problems. The use of chicken fat as a protein-fat emulsion in the technology of
sausages is relevant. Development of the recipe for sausages for baby food using turkey
meat and protein-fat emulsion based on chicken fat and functional animal protein
ScanPro T 95 will allow the combination of meat resources of different origin to balance
the product’s chemical composition and achieve good functional and technological in-
dicators.

Food modeling is the process of designing product as a holistic system, consisting
of elements that do not separately provide the specified properties. Only food combi-
natorics in food design can provide body with essential substances, which causes the
problem of expanding the range of functional meat products (Mayurnykova, 2005).

The purpose of scientific work was to improve the technology and development of
recipes for sausages from turkey meat using protein-fat emulsion based on low-
functional fats and the study of organoleptic and functional-technological indicators of
minced meat and finished products.

Materials and methods. Standard research methods were used to determine the
organoleptic and physicochemical parameters of model minced meat systems.

Protein-fat emulsion based on ScanPro T 95 protein and chicken fat was prepared
according to the recommendations by cold and hot methods.

Hot method: 25 parts of chicken fat, pre-crushed on a skewer with a hole diameter
of 2...3 mm, was loaded into a blender and grounded to a homogeneous mass. Then
one part of the protein ScanPro T 95 was loaded, the mass was mixed and 25 parts of
hot water were poured at a temperature of 75°C and treated to obtain a homogeneous
clastic emulsion.

Cold method: 8 parts of chicken fat, pre-crushed on a skewer with a hole diameter
of 2...3 mm, was loaded into a blender and grounded to a homogeneous mass. Then
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one part of the protein ScanPro T 95 was loaded, the mass was mixed and 8 parts of
warm water were poured at a temperature of 30°C and treated to obtain a homogeneous
clastic emulsion.

Quality control of the developed recipes was carried out according to the recipe of
Sausage “Baby meat™ according to TU U 15.1-30486765-002:2005 — Sausage pro-
ducts.

Presentation of the main results of the study. When developing the recipe for
sausages, turkey meat was chosen, which has a tender texture, juiciness, aroma and high
taste. Low fat content was one of the characteristic features that affected the con-
sistency, color, taste preferences and energy value of this meat in comparison with the
meat of broiler chickens (Table 1). Turkey meat is rich in minerals, including iron,

phosphorus and sodium (Table 2) (Stefanova, Kulishev & Shakhnazarova, 2013).

Table 1. Chemical composition of turkey meat and broiler chicken 100 g

Name Broiler chicken Turkey fillet Dark broiler Dark turkey
Contents: fillet chicken meat meat
Proteins, g 31 30 27 28
Fats, g 4 2 10 6
Energy value, kcal 165 147 205 173

Table 2. Mineral and vitamin composition of turkey and broiler meat

Content, mg/100 g of meat
Indicator Turkey meat Chicken meat —
broilers 1 cat.
Minerals:
Phosphorus 320 200
Calcium 24 12
Potassium 210 236
Sodium 90 70
Magnesium 19 19
Iron 32 1.5
Vitamins:
A (retinol) 0.18 0.12
B, (thiamine) 0.06 0.15
B, (riboflavin) 0.08 0.16
PP (nicotinic acid) 7.0 6.5

In the diet of preschool children there should be optimal ratio of calcium and mag-
nesium — 1:0.22. It is known that an excess of magnesium can lead to impaired ab-
sorption of calcium (Stefanova, Kulishev & Shakhnazarova, 2013).

Therefore, turkey meat has a high protein value, and the inclusion of this meat in the

diet will meet the human need for animal protein no worse than when eating other types
of meat. According to the content of some minerals and vitamins, turkey meat satisfies
the needs of the body quite fully (Cmomsip, 2013; Haschuk, Moskalyuk, Grishchenko &
Huraleych, 2020; Haschuk & Moskalyuk, 2020).
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Among the protein preparations used in sausage production to improve the fun-
ctional and technological properties of meat systems, as well as to increase the nutri-
tional and biological value of meat products are eggs or egg products, milk protein
preparations (milk powder, sodium caseinate, dairy whey), soy protein concentrates and
isolates and animal proteins. Functional animal proteins have a neutral smell or taste of
fried meat or pork skin, which distinguishes them from soy proteins. The use of animal
proteins significantly improves the sensory characteristics of the finished products and
consistency. They act as stabilizers, fat emulsifiers, jellies and gem formers, which sig-
nificantly improves the appearance of products. ScanPro T 95 protein has unique pro-
perties to bind water and fat. It also emulsifies vegetable oil in cold form. This protein
can reduce heat loss by up to 10%, thus making the finished products juicy and impro-
ving their texture.

The most effective use of functional proteins of animal origin was achieved under
the condition of their preliminary hydration, preparation of protein-fat emulsion (PFE),
which led to improved structure, increased juiciness of meat products and balance in
amino and fatty acid composition (Kummensko, Kpsixosa, ouen & Tormuuii, 2014;
IMaciunuii & [NoaymOpuk, 2016; Pasichny, Marinin, Moroz & Geredchuk, 2015).

Emulsification or processing of emulsions is the basis of many technological pro-
cesses of food production. Emulsions include prodycts of natural origin (milk, dairy
products, minced meat). The efficiency of production and stability of emulsions depend
on the type of fat and emulsifier, the degree of dispersion of particles, temperature, pH
and other factors. Protein plays an important structural role in the process of obtaining
emulsions (Kyshenko, Kryzhova & Zhuk, 2017).

When adding fats directly into the minced emulsion, they cause the appearance in
the finished product of such defects of consistency as smearing, stickiness. Low-value
fats contain a large amount of saturated fatty acids, so at room temperature they are
quite solid, which complicates their emulsification. In order to neutralize these short-
comings and to increase the use of low-functional fats, it was advisable to pre-manu-
facture a protein-fat emulsion, followed by its introduction into the minced meat
systems. Emulsions were able to stabilize the fat in their composition and eliminate the
granular texture of fat in the finished product (Kotlyar, Topchiy, 2017).

To study the functional and technological parameters of PFE on the basis of the
protein ScanPro T 95 emulsion was prepared, according to the recommendations, by
cold and hot methods, according to recipes (Table 3).

Table 3. Formulation of protein-fat emulsion

The method of preparation of PFE
The name of the component Cold | Hot
The amount of ingredient, kg
Protein ScanPro T 95 1.0 4.0
Chicken fat 8.0 25.0
Water 8.0 25.0

After the experiment, the moisture-binding capacity of the emulsions and their
stability were determined. The data obtained are presented in table 4, they indicate
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that the BJE, made by the method of cold method, had greater stability and was able
to better bind moisture, in contrast to the PFE, made by hot method.

Table 4. Functional and technological indicators of PFE depending on a manufacturing
method

Indicator Cold way Hot way
Determination of moisture-binding 89.3+0.7 87.840.4
capacity (DMC), % to total moisture
Emulsion stability (ES), % 82.0 66.0

So, analyzing the obtained results, it was found that in the development of ex-
perimental recipes for sausages it was necessary to use PFE based on chicken fat, made
by the cold way.

Protein-fat emulsion can replace from 20 to 40% of raw meat. A series of expe-
riments were performed to determine the amount of replacement of turkey meat with
PFE in sausage recipes and to obtain optimal organoleptic and physicochemical para-
meters. A different amount of PFE was added to each sample: sample 1 — 35%, sample
2 — 30%, sample 3 — 25% of the mass of minced meat. The control of indicators was
carried out according to the recipe of Sausage “Baby meat”™ according to TU U 15.1-
30486765-002: 2005 — Sausage products.

The received recipes of model forcemeats with various content of PFE are presented
in table 5.

Table 5. Recipes of model stuffing of sausages with different content of PFE

Name of raw materials Raw material content, %
Control Sample 1 Sample 2 Sample 3
Beef trimmed 1 grade 20.0 — — —
Veal trimmed single grade 30.0 — — —
Pork trimmed semi-fat 42.0 — — —
Turkey meat — 57.0 62.0 67.0
Whole milk powder 5.0 5.0 5.0 5.0
Egg melange 3.0 3.0 3.00 3.0
PIE (1:8:8) — 35.0 30.0 25.0
Spices in g per 100 kg of unsalted raw materials:
Food salt 2200 2200 2200 2200
Black pepper — 100 100 100
Sodium nitrite, ml 120 — — —

The results of organoleptic evaluation of the developed model recipes of sausages
with different content of PFE are presented in the table 6.

Table 6. Organoleptic characteristics of model minced meat systems

Samples External Color Smell Consistence Taste | Averagerating
appearance
Control 4.3 4.7 5.0 3.0 4.0 4.2
Ne 1 4.0 3.0 5.0 4.3 5.0 4.26
Ne 2 4.5 3.0 5.0 4.7 5.0 4.44
Ne 3 4.0 3.0 5.0 4.0 4.5 4.1
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Sample Ne 1 was characterized by too springyand dense consistency. Moisture in
the form of infusion of broth under the shell was released in sample Ne 3, and the con-
sistency of the experimental sample was loose. Therefore, according to organoleptic
parameters, according to the score, the best sample was Ne 2 with the replacement of
30% of raw meat by PFE.

The main functional and technological indicators of model meat systems with the
use of PFE were determined: moisture-binding capacity, emulsion stability and
moisture-holding capacity of finished products (Table 7).

Table 7. Functional and technological indicators of model meat systems with different
content of PFE

Indicator Control Sample 1 Sample 2 Sample 3
Determination of 78.1+0.1 82.240.6 81.7+0.2 78.1+0.1
moisture-binding

capacity (DMC), % to
total moisture
CE. % 56.8405 75.4+0.1 75.5+0 4 56.8+0.3
Moisture holding 69.2540.03 76.24+0.2 75.4+0.3 66.3+0.1
capacity (MHC), %
The obtained experimental data show that the best indicators of emulsion stability,
moisture-binding and moisture-holding capacity were in the samples Ne 1 and Ne 2 and
were respectively: DMC — 82.2% and 81.7%, CE — 75.4% and 75.5%, moisture
holding capacity in accordance — 76.2% and 75.4%.
The results of studies of the chemical composition of the developed recipes for
sausages are shown in table 8.

Table 8. Chemical composition of the formulations of the developed sausages from PFE

Indicators
Sample Protein Moisture Fat Ash Energy value
content, % content, % content, % content, % (kcal/100g)
Control no less no more no more no more 259
than 10 than 75 than 30 than 1.2
Sample 1 12.5 68+0.3 1740.16 1.240.1 203.0
Sample 2 11.2 65.840.2 2140.2 1.180.15 233.8

Developed sausages were characterized by a high content of complete animal
protein and important for the body collagen, protein that participates in various body
functions: protective — ensuring the strength of tissues and protection against me-
chanical damage; support — fastening and forming the shape of organs and skeleton
as well as restorative (cell regeneration); which together with elastin fibers provides
clasticity of fabrics; inhibits the development of melanoma (tumor-like formations
of the skin); stimulates the formation of cell membranes.

Conclusion

1. By optimizing the choice of different types of raw materials and ratios of
ingredients, there were received model minced systems of protein-fat emulsion based
on chicken fat and animal protein ScanPro T 95, as well as model minced sausages

—— Scientific Works of NUFT 2021. Volume 27, Issue 2—— 127



XAPYOBI TEXHOJIOTTI

from turkey meat with different content of protein-fat emulsion, corresponding to
the best organoleptic, functional-technological indicators and content of essential
substances.

2. According to the results of organoleptic evaluation of finished prototypes and
obtained functional and technological indicators, it was established that for further
research to improve the technology and development of the recipe there was selected
sample Ne 2 as a basis with replacement of raw meat by 30% of protein-fat emulsion
based on ScanPro protein T 95, chicken fat.

3. According to organoleptic parameters and chemical composition, the deve-
loped sausages meet the requirements according to regulatory documents. The pro-
tein content was 12.5%, fat content — 17%.
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