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QUALITY INDEX OF MILK-VEGETABLE MINCED WITH BUTTERMILK
CONCENTRATE

Merta. Bu3HaunTH KOMIUIEKC JaHUX, OI0 XapaKTEpU3yeE SKICTh PO3POOJICHHX
MOJIOYHO-POCIIMHHKX (DApIIIiB.

MeTtoau. [HcTpyMeHTanbHI METOH - JUTs1 BU3HAYEHHS XIMIYHOTO CKIIay.

PesysabTaTn. BuBueHO AKiCHI MOKa3HUKU MOJOYHO-POCIMHHMX (apiliB HAa OCHOBI
KOHLIEHTpaTy 31 CKOJOTHH. BH3HaueHO XapyoBy MLIHHICTH PO3POOJIEHUX MPOJYKTIB,
KUIBKICHUH Ta SKiCHMHM ckiaja OinKiB, MiHEpaJbHHUX PEYOBHH Ta BiTaMiHiB. Po3paxoBaHO
aAMIHOKHUCIIOTHUI CKOp JOCHIJHUX 3pa3KiB, BU3HAUEHO CTYIIHb MEPETPaBIEHHS 1 BITHOCHY
610JI0T1YHY IIHHICTh MOJIOYHO-POCIMHHUX (DapIlliB HA OCHOBI KOHLIEHTPATY 31 CKOJIOTHH.

HaykoBa HoBu3Ha. Briepiie oTpruMaHO KOMIUIEKC JaHUX, IO XapaKTEPHU3YIOTh SKIiCTh
PO3pO0IIEHUX MOJOYHO-POCIMHHUX (apiIiB Ha OCHOBI KOHILIEHTPATY 31 CKOJIOTHH 1 JOBOASTH
iX MABUILEHY Xap4yoBY Ta 010JIOT1YHY LIHHICTb.

IIpaktnuyna 3HauyymicTb. OTpuUMaHiI pe3ynbTaTH MHiATBEPIKYIOTh BHCOKY SIKICTh
MOJIOUHO-MOPKBSIHOTO, MOJIOYHO-TapOy30BOTO Ta MOJOYHO-KabaykoBoro ¢apmis y
NOPIBHSAHHI 3 (hapieM i3 HeXKUPHOTo KUCIOro cupy. BeraHoBieHo, 1o po3pobieni dapi €
NEPCIEKTUBHOIO CHPOBHHOIO JUIsI BUPOOHMLTBA KYJIIHAPHOI MPOAYKLII, IO JO3BOJUTH
PO3IIUPUTH ACOPTUMEHT MPOAYKTIB 3 IMiIBUIIIEHOIO XapuOBOIO Ta O10JOTIYHOIO HIHHICTIO.

KuwouoBi ciaoBa: wmonouno-pocaunni apwuii, xonyewmpam 3i CKOJIOMUH, XaApHO8a
YiHHiCMb, 0i0N102TUHA YIHHICY, AKICHI NOKA3HUKU

IMocTranoBka mpo6aemu. Providing the population with biologically valuable nutrition
product 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
nutrition product composition by combining dairy and vegetable material, which provides the
possibility of mutual enrichment of received products with essential ingredients and
regulation of their composition in accordance with the basic principles of sensible nutrition

[1].
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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 proteins 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 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].

AHaJji3 ocTaHHix gociimkens i myoJsikaniii. Theoretical and practical basics of nutrition
products with adjustable composition and properties contained in the works of local and
foreign scientists: O.0. Grinchenka, A.M. Dorohovych, P.A. Karpenko, M.B. Kolesnikov,
V.N. Korzun, 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/FAO 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
composition products, which was taken into account when conducting further research.

The scientific school of Professor G.V. Deynychenka in Ukraine developed several
technologies of semi-finished products and nutrition products based on or using concentrate
from buttermilk during recent years. [6, 7]. But today their range is not wide enough, and
there is no technology 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
contained 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
concentrate 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.

®opmyBanHs uijei crarri. 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.



Bukian ocHoBHOro marepiaiy mociimxenns. Nutrition products quality is a set of
properties that characterize 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.

Table 1 — The chemical composition of dairy and vegetable-based semi-finished
products, % ( X +m)

Semi-finished products
Index Control | milky and carrot | milky and pumpkin| zucchini and milky

solids 30,5 35,77+1,1 36,82+1,1 31,55+1,1
white 17,2 14,06+0,5 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 14,28+0,5 13,94+0,6 3,99+0,12
starch 1,10 2,41+0,10 2,75+0,10 5,42+0,14
cellulose - 0,17+0,01 0,17+0,01 0,05+0,01
pectin - 0,37+0,01 1,63+0,05 0,58+0,03
ash 1,10 1,62+0,07 1,52+0,06 1,65+0,06
Caloric, kkal/100h 109,0 129+4,9 133+5,0 97,73+3,7

Analysis of the data Table 1 indicates that the developed products exceed the reference
sample 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.

It is known [9] that soluble fibre, especially pectin, has a positive effect on digestion and
cholesterol 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 quantified 18 amino acids including all essential in he developed semi-finished
products.

As it is seen 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 (respectively 6,55...6.58% and 17,36...17,40%).



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
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

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.

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
vegetable-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 degree 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)

Name of products _ The extent of d_|gest|b|I|ty, RBY
pepsin trypsin total
Kazein control 5,05+0,14 25,38+0,79 30,43+0,94 100
Semi-finished products
milky and carrot 6,00+0,19 23,2+0,63 29,20+0,85 14243,8
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 28,29+0,76 141434




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
nutritional 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 carrot product -1:1,52:0,33 dairy and pumpkin product - 1:1,53:0,31, dairy and zucchini
product - 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
developed semi-finished products significantly exceed the control level at the content of B
vitamins, B-carotene, vitamin E, C, E, A. For example, the content of vitamin B; in developed
semi-finished products compared with a control sample was increased by 9,8...11,2 times,
vitamin B, - by 7,58...8,54 times, and vitamin Bg - 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 B-carotene is 2,71, 9,63 and 0,13 mg/100g, vitamin C — 2,80, 3,27 and 3,51 mg /
100 g% respectively.

The main safety indicators of dairy and vegetable-based semi-finished products and
reasonable 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 determined developed semi-finished products do not exceed the maximum
allowable concentrations and meet regulatory documents according to the toxicological and
radiological indicators.

BucnoBku. 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
control 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
studied and reasonable parameters for storage are indicated.

Cnucok jgiteparypu / References

1. JlunatoB H. H. CoBokynmHOE KayecTBO TEXHOJOTHYECKUX MPOLECCOB MOJOYHOM
NPOMBIIIJICHHOCTH U KOJW4YecTBeHHble Kputepuu ero orenku / H. H. Jlumatos, C. IO.
Caxwunos, O. . bamkupos // Xpanenue u nepepadboTka cenbxo3ceipbsi. — 2001. — Ne 4. — C.
33-34.

Lipatov, N.N., Sazhinov, S.Yu. and Bashkirov, O.I. (2001), «Cumulative quality of
milk industry technological processes and quantitative criteria of its evaluation», Storage and
processing of agricultural raw materials, no. 4. — pp. 33-34.

2. I'opbaroBa K.K. buoxumus monoka n monounux npoaykrtos / K.K. T'opbarosa. —
M.: I'mopx, 2003.— 320 c.



Gorbatova, K.K.(2003), Biohimiia moloka i molochnykh produktov [Biochemistry of
milk and milk products], Giord, Moscow, Russia.

3. T'atbko H.H. BiusHue MOpPKOBHOrO MIOpE HA KayeCTBO >KUPOCOACPIKAIINX
npoayktoB / H.H. TI'atexo, A. Kugumanos, D. CynoraeB // W3Bectust By3oB. IlumeBas
texHojorus. - 2003. - C. 57-58.

Gatko, N.N., Kidimanov, A., Supotaev, E. (2003), Vliianie morkovnogo pure na
kachestvo zhyrosoderzhashchikh produktov [Effect of carrot puree on the quality of fat-
containing products], lzvestiia vuzov. Pishchevaia tekhnologiia, pp. 57-58.

4. TloxpoBckuii A.A. TlpuHIMI COOCAXKIEHUS B3aUMOJOTOJNHSAIONIMX OEIKOB H
OenKoBBIN OOOraTuTenb, NmoilydaeMblii Ha ero ocHoBe / A.A. Ilokposckuii, I1.I1. JleBsuT //
Bompocs! nutanus. — 1970, — Ne5. — C. 3-12.

Pokrovskii, AA., Leviant, P.P. (1970). Printsip soosazhdeniia
vzaimodopolniaiushchikh belkov i belkovyi obogatitel poluchaemyi na ego osnove [The
principle of coprecipitation of complementary proteins and a protein concentrator obtained on
its basis] , Voprosy pitaniia,5, pp. 3-12.

5. FOnina T. 1. Po3pobka MOIOYHO-OITKOBOTO KOHILEHTPATY 31 CKOJIOTMH Ta HOro
BUKOPHCTAHHS B TEXHOJOTISX MPOAYKTIB XapuyBaHHS: THC. ... KaHA. TexH. Hayk: 05.18.16 /
KOnina Tersna [utiBua. — Xapkis, 2001. — 158 c.

Yudina, T. I. (2001). Rozrobka molochno-bilkovogo kontsentratu zi skolotyn ta yogo
vykorystannia v tekhnologiiakh produktiv Kharchuvannia, Abstract of Ph.D. dissertation,
Engineering, Kharkiv, Ukraine.

6.letinnuenko [.B. Hayunoe oGocHoBaHue M pa3pabOTKa TEXHOJOTHHA MPOIYKTOB
IOUTAHUS TOBBILIEHHON NHIIEBOW LEHHOCTHM HAa OCHOBE HEXUPHOIO MOJIOYHOT'O ChIPBS:
JIC...TOKT. TexH.. HayK: 05.18.16 / Jletinndenko ['puropuit BukropoBud. — XappkoB, 1997. —
327 c.

Dejnychenko, G.V. (1997). Nauchnoe obosnovanie i razrabotka tekhnologii
produktov pitaniia povyshennoj pishchevoj cennosti na osnove nezhirnogo molochnogo syria,
Abstract of Ph.D. dissertation, Engineering, Kharkiv, Ukraine.

7 Kpamapenko JI.II. TexHoimoris MOJOYHO-OUIKOBMX (hapiIiB 3 BUKOPUCTAHHSIM
HOMOBMICHOT BOJIOPOCTEBOI J00aBKHU: AWC. ... KaHA. TexH. Hayk: 05.18.16 / Kpamapenko
Jmutpo IlaBnosuu. — Xapkis, 2007. — 233 c.

Kramarenko, D.P. (2007). Tekhnologiia molochno-bilkovykh  farshiv z
vykorystanniam jodovmisnoi vodorostevoi dobavky, Abstract of Ph.D. dissertation,
Engineering, Kharkiv, Ukraine.

8.TononpHuk B.I'. KBanumerpus B pecropanHoM xo3siictBe [Tekcr] : MoHOrpadus /
B.I'. Tononpnuk, A.C. Patymsslii ; JloHenK. Hall. yH-T 3KOHOMHKHU U ToproBiuuM. M. Tyran-
bapanosckoro.: Jlonenk , 2008. — 243 c.

Topolnik, V.G. and Ratushnyi, A.S. (2008), Kvalimetriia v restorannom khoziaistve
[Qualimetry in catering industry], DonNUET, Donetsk, Ukraine.

9. Konmmmaxosa H. TlekTrH 1 ero IpuMEHEHHNE B a3 IMYHBIX MTUIIEBHIX MIPOU3BOJICTBAX
/ H. Konmakoga // ITumeBas npomsiiuieHHOCTb. — 2003. — Ne6. — C. 60-62.

Kolmakova, N. (2003). Pektin i ego primenennie v razlichnykh pishchevykh
proizvodstvakh «Pectin and its use in various food industries», Food industry, no. 6. — pp. 60-
62.

Pedepar
Heab. Onpenenuts KOMIUIEKC JaHHBIX, XapaKTEPU3YIOUTUI KaueCTBO pa3padOTaHHBIX
MOJIOYHO-PACTUTEIBHBIX (hapIiei.
Metoabl. UHCTpyMEHTaNbHBIE METOBI - ISl ONIPEACIICHUS] XUMUUECKOTO0 COCTaBA.



PesyabTarhl. V3ydeHbl KaueCTBEHHBIC MMOKA3aTEIM MOJIOYHO-PACTUTEIBHBIX (apiieii
Ha OCHOBC KOHICHTpaTa U3 IaXThI. OHpeIIeHeHBI InumeBasds LTEHHOCTb pa3pa60TaHHHx
IPOIYKTOB, KOJMYECTBCHHBIH W KA4eCTBEHHBIH COCTaB OCIIKOB, MHHEPAIbHBIX BEIIECTB H
BUTAaMHHOB. PaccuuTal aMHHOKHUCIIOTHBIN CKOP OIIBITHBIX 06pa3u0B, OIpCACICHbI CTCIICHb
NepeBapuBaHUs M OTHOCHUTEIbHAs OHMOJIOTHYECKAs [IEHHOCTh MOJIOYHO-PACTUTEIBHBIX
dapieit Ha OCHOBE KOHIIEHTPATa U3 MaXThI.

Hayuynasi HoBu3HA. BriepBbie MOJy4YeH KOMIUIEKC JaHHBIX, KOTOPBIH XapaKkTepH3yeT
Ka4eCcTBO pa3pabOTaHHBIX MOJOYHO-PACTUTEIbHBIX (apiicii Ha OCHOBE KOHIIEHTpaTa W3
HaxThl U JIOKa3bIBACT UX TMOBBIIICHHYIO MUIIEBYIO U OHOJIOTHYECKYIO IICHHOCTb.

IpakTuyeckasi 3HAYHMOCTB. [loyydeHHBIC PE3YJIbTAThI MOATBEPKIAIOT BBICOKOE
Ka4eCTBO MOJIOYHO-MOPKOBHOT'0, MOJIOYHO-THIKBEHHOT'O M MOJIOYHO-Ka0a4KoBOTO (hapiiei mo
CpaBHEHUIO C (hapuieM M3 HEXXHPHOTO KHCIOTO TBOPOTa. Y CTaHOBIICHO, YTO pa3pabOTaHHBIC
Gapiiu SBISIOTCS MEPCIEKTUBHBIM CHIPhEM ISl IPOM3BOACTBA KYJIMHAPHOW MPOAYKIMH, YTO
MO3BOJIUT PACLIIUPUTH ACCOPTUMEHT MPOJYKTOB C MOBBIIIEHHON MUILEBON U OMOJIOTMYECKOM
[ICHHOCTBIO.

KawueBble cioBa: monouno-pacmumenvhvie Gapuiu, KOHYEHmMpam u3 naxmol,
nuwiesasl YeHHocCnb, buonocuueckas UEeHHOCNlb, noKkazamenu Kaivecmea

Summary

Purpose. Define a set of data on the quality of the developed milk-vegetable minced
with buttermilk concentrate.

Methodology. Instrumental methods - to determine the chemical composition.

Findings. The qualitative indicators of milk-vegetable minced with buttermilk
concentrate. Determined the nutritional value of products developed by quantitative and
qualitative composition of proteins, minerals and vitamins. Calculated amino fast prototypes,
defined relative degree of digestion and biological value of milk-vegetable minced with
buttermilk concentrate.

Originality. Received first set of data on the quality of the developed of milk-
vegetable minced with buttermilk concentrate and bring their increased nutritional and
biological value.

Practical value. The results confirm the high quality milk-carrot minced, milk-
pumpkin minced, milk-zucchini minced in comparison with low-fat sour minced cheese.
Established minced developed a promising feedstock for the production of culinary products
that will expand the range of products with high nutritional and biological value.

Key words: milk-vegetable minced, concentrate from buttermilk, nutritional value,
biological value, quality indicators

PexomennoBano 1o myOmikanii ...



