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Objective. The aim of the present article is to define the complex of data characterizing the quality
of the developed dairy vegetable stuffing based on buttermilk concentrate.

Methods. Instrumental methods are used to determine the chemical composition.

Results. The qualitative indicators of dairy vegetable stuffing based on buttermilk concentrate
are studied. The nutritional value of products developed by quantitative and qualitative composition of
proteins, minerals and vitamins are determined. Amino acid spore of prototypes was calculated, rela-
tive degree of digestion and biological value of milkvegetable minced with buttermilk concentrate are
defined. First the set of data was received characterising the quality of the developed of dairy vegetable
stuffing based on buttermilk concentrate and proving their increased nutritional and biological value.
The results confirm the high quality dairy carrot stuffing, dairy pumpkin stuffing, dairy zucchini stuff-
ing in comparison with lowfat sour cheese stuffing. It was stablished that developed stuffing is a promis-
ing food raw materials for the production of culinary products that will expand the range of products
with high nutritional and biological value.

Key words: dairy vegetable stuffing, buttermilk concentrate, nutritional value, biological value,
quality indicators.

Statement of the problem. Providing the population with biologically valuable nutrition prod-
uct is the priority of social and economic development of Ukraine.

One of the promising areas of the solution of the problem is the creation of a complex nutri-
tion product composition by combining dairy and vegetable material, which provides the possibil-
ity of mutual enrichment of received products with essential ingredients and regulation of their
composition in accordance with the basic principles of sensible nutrition [1].

It is known that 60...65 % of the daily requirement of protein should be satisfied by products of
animal origin due to the fact that they contain more essential amino acids and easier to digest than pro-
teins of plants [2]. However, plant proteins are more common in nature and constitute 68,0...80,0 % of
the total consumption of all proteins, but most of them are limited by the content of lysine, isoleucine,
sulphur-containing amino acids. Substitution of materials of animal origin by vegetable origin reduces
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calorie value of food, enriches products with vitamins, most of which are powerful antioxidants, dietary
fiber, minerals, organic acids, which facilitates the absorption of calcium, phosphorus, iron and other
functional ingredients whose presence is necessary for normal functioning of the human body [3].
What is more, note very important physiological phenomenon: when combining heterogeneous origin
of protein in the food rations, their digestibility almost always improves [4].

Analysis of recent researches and publications. Theoretical and practical basics of nutrition
products with adjustable composition and properties contained in the works of local and foreign
scientists: O. O. Grinchenka, A. M. Dorohovych, P. A. Karpenko, M. B. Kolesnikov, V. N. Kor-
zun, G. M. Lysyuk, L. P. Babe, L. M. Mostovaya, N. Y. Orlova, M. I. Ordinary, P. P. Pivovarova,
N. V. Prytulska et al.

Analysis of international experience as well as trends in the domestic dairy industry proves
that it is appropriate to use dairy protein concentrates, including dairy protein concentrate (DPC)
with buttermilk for creation of a complex nutrition product composition.

DPC with buttermilk is a product with a homogeneous, soft, with suit texture and it has clean
taste and odor characteristic of dairy products, the color from white to white with cream shade.

DPC proteins with buttermilk contain in its composition (except of casein) whey proteins, whose
part is 26 % from weight of protein. Studies have shown [5] that level of all essential amino acids in
DPC proteins with buttermilk exceeds the standard of WHO/FAOQ indicating the high biological value
of the product. DPC with buttermilk is a good source of vital minerals and water-soluble vitamins [5].

Therefore, DPC with buttermilk is a promising material for the production of complex com-
position products, which was taken into account when conducting further research.

The scientific school of Professor G. V. Deynychenka in Ukraine developed several technol-
ogies of semi-finished products and nutrition products based on or using concentrate from but-
termilk during recent years [6; 7]. But today their range is not wide enough, and there is no tech-
nology of dairy and vegetable-based semi-finished products. Therefore, scientific reasoning and
development of competitive technologies technology of dairy and vegetable-based semi-finished
products is an urgent task, the solution of which will expand the range of products with improved
nutritional and biological value and to obtain products with desired functional properties.

Based on the data obtained during the experiments, taking into account the information con-
tained in the scientific and technical literature, we have developed technology to produce dairy
and vegetable-based semi-finished products. Developed technologies include the use of concen-
trate from buttermilk as a main component, and also the introduction of the semi-vegetable puree
of carrots, pumpkins and zucchini, egg, wheat flour, sugar.

Technology features, specificity of prescription components and perspectives of further use
of technologies developed by dairy and vegetable-based semi-finished products in food identified
the need to study their quality indexes.

Formation purposes of article. The aim of this work is to study the quality indexes of dairy and
vegetable-based semi-finished products on basis of protein concentrate from buttermilk.

The main material of the study. Nutrition products quality is a set of properties that character-
ize the nutritional and biological value, functionality and technology, health and safety indexes of
the product as well as degree of their intensity [8].

Characteristics semi-finished minced sour crude are chosen for control in establishing of
quality indexes of the developed semi-finished products. The content of the nutrients in dairy and
vegetable-based semi-finished products and the reference sample are shown in Table 1.

Analysis of the data Table 1 indicates that the developed products exceed the reference sam-
ple according to the contents of most nutrients. Thus, according to the content of solids milky and
carrot semi-finished product exceeds the control by 5,27 %, semi-finished milk pumpkin — by
6,32 %, semi-finished milk zucchini — by 2,05 %.

It is found (Table 1), that the defined semi-finished products exceed control in fat by
0,80...0,82 %. This is due to the use of DPC with buttermilk formula, the content of fat in which
is 1,34 %, against 0,60 % in fatless sour crude.

Due to the replacement of part of materials of animal origin to vegetable one and added
sugar, developed semi-finished products (milky and carrot, milky and pumpkin) exceed control at
the content of mono-and disaccharides by 4,28 %, and 3,94 % respectively.
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Table 1 — The chemical composition of dairy and vegetable-based semi-finished products,

% (X tm, m)
Semi-finished products
Index Control milky and | milky and | zucchini and
carrot pumpkin milky

solids 30,5 35,77+1,1 | 36,82+1,1 31,55+1,1
white 17,2 14,0610,5 | 13,99+0,5 15,79£0,6
fat 1,00 1,82+0,07 | 1,81%0,08 1,80£0,07
Carbohydrates, including

mono- and disaccharides 10,0 14,2840,5 | 13,94%0,6 3,99+0,12
starch 1,10 2,41+£0,10 | 2,75%0,10 5,421+0,14
cellulose - 0,17£0,01 | 0,1740,01 0,05%0,01
pectin - 0,37+0,01 | 1,63%0,05 0,58+0,03
ash 1,10 1,62+0,07 | 1,5240,06 1,65+0,06
Caloric, kkal/100h 109,0 129149 13315,0 97,73£3,7

It is known [9] that soluble fibre, especially pectin, has a positive effect on digestion and cho-
lesterol metabolism in humans. It should be noted that the pectin content was 0,37 %, 1,63 % and
0,58 % respectively in developed semi-finished products (milky and carrot, milky and pumpkin,
zucchini and milky).

Data in the Table 1 show that the replacement materials, which contain protein to materials
for vegetable, puree resulted in a decrease of 8,20...18,66 % of proteins in developed products.
However, analysis of the quality of the proteins (Table 2) shows that there was identified and quan-
tified 18 amino acids including all essential in he developed semi-finished products.

Asitisseen form from the Table 2, proteins of dairy and vegetable-based semi-finished products
have particularly high content of leucine (8,48...8,54 % of the total amino acid and 22,39...22,67 %
of the essential amino acids), lysine (respectively 6,79...6,83 % and 17,84...18,03 %), valine (re-
spectively 6,55...6.58 % and 17,36...17,40 %).

As for nonessential amino-acids in dairy and vegetable-based semi-finished products, there is
a high maintenance aspartic (9,48...9,65 % of the total amino acids), glutamine (20,70...21,05 %)
acids and serine (10,86...10,91 %), which is typical for dairy products.

Table 2 — Amino acid composition of proteins in semi-finished dairy
and vegetable products, (X £m, m < 0,05)

. . Semi-finished products
Name amino acids Control
milky and carrot milky and pumpkin | zucchini and milky
Essential: 7,067 5,190 5,179 5,845
valine 1,021 0,901 0,900 1,017
isoleucine 0,838 0,663 0,662 0,751
leucine 1,555 1,162 1,163 1,325
lysine 1,208 0,930 0,934 1,043
methionine 0,472 0,337 0,337 0,374
threonine 0,789 0,598 0,598 0,671
tryptophan 0,258 0,153 0,153 0,171
phenylalanine 0,926 0,433 0,433 0,493
Nonessential: 9,988 8,505 8,491 9,679
alanine 0,618 0,388 0,384 0,433
arginine 0,728 0,444 0,446 0,498
aspartic acid 1,155 1,322 1,316 1,472
histidine 0,534 0,334 0,334 0,378
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Continuation of Table 2

. . Semi-finished products
Name amino acids Control
milky and carrot | milky and pumpkin | zucchini and milky
glycine 0,343 0,201 0,200 0,230
glutamic acid 2,978 2,841 2,830 3,269
proline 1,522 0,664 0,663 0,780
serine 0,984 1,489 1,491 1,686
tyrosine 1,018 0,583 0,588 0,660
cystine 0,108 0,240 0,239 0,273
Total 17,055 13,695 13,670 15,524

Calculation of essential amino acids in products and its comparison with the standard data
of the FAO/WHO showed that there is no proteins within limiting amino acids in dairy and veg-
etable-based semi-finished products, levels of all essential amino acids exceeds standard of FAO/
WHO, which indicates a high biological value of products.

On the one side, the biological value of the product is defined by matched speedy settlement
of essential amino acids to standard of FAO/WHO, but on the other side, it is defined by the de-
gree of hydrolizability of proteins by enzymes digestive track.

Information about the extent of digestibility and relative biological value (RBV) of developed
semi-finished products is presented in Table 3.

Table 3 — The degree of digestion and relative biological value of dairy
and vegetable semi-finished products, (X £m, m)

Name of products . The extent of diges.tibility, g/eq% RBY
pepsin trypsin total
Kazein control 5,05%0,14 25,38+0,79 30,431+0,94 100
Semi-finished products
milky and carrot 6,00%0,19 23,240,63 29,20%0,85 142+3,8
milky and pumpkin 5,93%0,17 22,7+0,73 28,63%0,89 143+4,5
zucchini and milky 5,89+0,21 22,4%0,60 28,2910,76 141+£3 .4

According to the data in Table 3, proteins developed by dairy and vegetable semi-finished
products are characterized by a high degree of digestion and superior control (casein) in terms
RBV of 1,41...1,43.

Adding vegetable material to composition of semi-finished products helps to enrich products
with minerals.

The results of the research have showed that according to the contents of all ashy mineral
elements, developed semi-finished products exceed control. However, for assessing the nutrition-
al value the proportion of these elements is more important than the absolute content of these
elements in the developed products. According to the formula of a balanced diet from FAO /
WHO, the best ratio is Ca: P: Mg — 1:1,5:0,5. This ratio equals to semi-finished dairy and car-
rot product — 1:1,52:0,33 dairy and pumpkin product — 1:1,53:0,31, dairy and zucchini prod-
uct — 1:1,47:0,28. It does not exactly correspond to the formula of balanced diet, as the content
magnesium is a bit lowered. However, this level of magnesium content is typical for milk and dairy
products. For example, in the reference sample, this ratio is 1:1,64:0,21.

The results of study of vitamin content of the examined products have shown that the devel-
oped semi-finished products significantly exceed the control level at the content of B vitamins,
pB-carotene, vitamin E, C, E, A. For example, the content of vitamin B, in developed semi-fin-
ished products compared with a control sample was increased by 9,8...11,2 times, vitamin B, — by
7,58...8,54 times, and vitamin B, — by 26,8 to 24,2... again. In developed semi-finished products:
dairy and carrot, dairy and pumpkin, and dairy and zucchini the contents of 3-carotene is 2,71,
9,63 and 0,13 mg/100g, vitamin C — 2,80, 3,27 and 3,51 mg / 100 g% respectively.
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The main safety indicators of dairy and vegetable-based semi-finished products and reason-
able parameters for their storage have been defined. It was found that the optimal parameters for
storing semi-finished products under which all technological properties are kept high are when
the temperature is 0...2°C, relative humidity is 80...85 %, storage time — 10 days. It was deter-
mined developed semi-finished products do not exceed the maximum allowable concentrations
and meet regulatory documents according to the toxicological and radiological indicators.

Conclusions. The article examines quality index of milk and vegetable-based semi-finished
products on basis of protein concentrates from buttermilk. Nutrition and relative biological value,
basic safety indexes of developed semi-finished products is defined in the article.

The results of the search have showed that developed semi-finished products exceed the con-
trol as for the content of major dietary nutrients.

It was found that there is no limiting amino acids in content of proteins of semi-finished
products the level of all essential amino acids exceeds the standard of FAO/WHO.

The basic parameters of safety of dairy and vegetable-based semi-finished products are stud-
ied and reasonable parameters for storage are indicated.
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Mema. Buznauumu komniekc 0aHux, wio XapaKkmepusye AKicms po3pooaeHUxX MOAOYHO-POC-
AUHHUX papuiis.

Memoou. Incmpymenmanvri memoou — 045 8U3HAUEHHS XIMIYH020 CKAAOY.

Pezyavmamu. Busueno sxichi NOKa3HUKU MOAOHHO-POCAUHHUX PaPULié HA OCHOBI KOHUEHMPAamy
3i ckonomun. Buznaueno xapuosy yinnicms po3poonenux npodykmie, KinbKiCHUil ma SKicHUil ckaao
Oinkie, minepanbHUX pevosun i eimaminie. Pospaxosano aminokuciromuuil ckop 0ocaionux 3paskis,
BU3HAYEHO CMYNIHb NepempaesieHHs | 8I0HOCHY 0i0A102iuHY UIHHICIb MOAOYHO-POCAUHHUX (hapulie
Ha 0CHOBI KOHUeHmpamy 3i CKOAOMUH. Bnepuie ompumano Komnaekc 0aHux, o XapaKkmepusyoms
AKicmb po3pobaeHUX MOAOHHO-POCAUHHUX Papuiié Ha 0CHOBI KOHUeHMpPamy 3i CKOAOMUH [ 008003mb
ix nidsuuiery xapuogy ma bionoeiuny yinnicmos. Ompumani pezyrvmamu niomeepoliCcyroms UCOKY
AKicmMb MOAOYHO-MODPKBH020, MOAOYHO-2ap0y306020 Ma MOAOYHO-KAOAUK08020 (apulié NOPIGHS-
HO 3 hapuiem i3 HeICUpHO20 Kucaoeo cupy. Bcmanoeaeno, wjo po3pooaeni ghaputi € nepcnekmusHor
CUPOBUHOIO 051 BUPOOHULMEA KYAIHAPHOT NPOOYKYIT, W0 003604UMb POWUPUMU ACOPMUMEHM NPO-
dyKkmie 3 niosueHo Xap4o8oto ma 0ioa02i4Ho0 UIHHICMIO.

Karouoegi caosa: monouno-pocaunui gpapuii, Konuenmpam 3i CKOAOMUH, Xap408a YiHHicmb, 6io-
N02I4HA YIHHICMb, AKICHI NOKA3HUKU.

Ileaw. Onpedeaums Komnaexc OaHHbIX, XAPAKMEPUIYOUULL KA4ecmeo pa3padomanHbiX MOA0H-
HO-pacmumenbhbix apuiei.

Memoowt. HucmpymenmanvHole Memoodsl — 045 onpeodeseHus Xumu4ecko2o cocmaad.

Pesyavmamut. U3zyuenvr kauecmeeHHble noKazament MOAOHHO-PACMUMENbHbIX hapuleil Ha oc-
Hoge KoHuenmpama u3 naxmol. Onpedenenvl nuwesds YeHHOCMb pa3padomanHbix NpooyKmoes, Ko-
AUYECMBEHHDLI U KAYeCMBEHHbLI cOCMaes 0eaK06, MUHEPAAbHbIX seujecme u eumamunos. Paccuuman
AMUHOKUCAOMHDBILL CKOD ONbIMHBIX 00PA3U08, ONpedenetsl CmeneHb Nepesapuéanuss U OMHOCUMENbHA
Ouonoeuueckas UeHHOCMb MOAOYHO-PACMUMENbHbIX (apuiell Ha 0CHO8e KOHUEHmpama u3 naxmol.
Bnepebie noayuen komnaexc 0aHHbIX, KOMOPbLIL XapaKmepuzyem Ka4ecmeo pa3padomarHbix Moa04-
HO-DACMUMENbHbIX (papuieil Ha 0CHO8e KOHUEHMPAma U3 naxmol U 00KA3bleaem Ux NOGblUeHHYHO
nuwesyio u duosoeuueckyio yeHHocmo. Iloayuennvie pesysomanmosl NOOMEEPHCOArOM 6biCOKOE Kaye-
CMB0 MONOYHO-MOPKOBHO20, MOAOUHO-MbIKEEHHO20 U MOAOYHO-KAOAUK08020 (hapuieil O CPABHEHUH)
¢ (hapuiem u3 HeHCUPHO20 KUCA020 MEopoea. Yemarnoeneno, umo pazpabomartsie Gapui 164110mMcst
NnepcneKmueHsIM CblpbeM 051 NPOU3BO0CMBA KYAUHAPHOU NPOOYKUUU, Ym0 NO360AUM PACUUPUMb
accopmumerm npooyKmoe ¢ NOGbIULEHHOI NULEesol U OU0A02UHeCKOll UEHHOCMbIO.

Karueevie caosa: monouno-pacmumenvuvie papuiu, KOHUESHMPAm U3 naxmol, NUMEEAS YCH-
HOCMb, OU0M02UUeCK A UeHHOCb, NOKA3amenu Kayecmad.
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