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O6rpynmosano ckaad cmabinizayiiinoi cucmemu 0131 MACAAHUX nACM
HA OCHOBI CYXUX KOHUECHMPAMIE MOJIOUHOZ20 MA CUPOBAMKOBUX OLIKIB, WO
cnpusmume 3menuennio dediyumy oinka y pauioni xapuy8anisa cyuactoi
JH00UHU Ma 00360auUMb 000aMK060 NideUWUMU 30ANANCOBAHICMY CKAAOY
Macasanoi nacmu.

I3 ypaxyeannam Qynxuionansno-mexnonoiMHux xapaxmepucmux,
YMOG 2eleymeopenns ma cunepzizmy 00 ckaady cmadinizauiiinoi cucmemu
86edeno nonicaxapuou — Kapazinan ma 2yaposy xamiov.

Hocnidsceno ounamixy epaodienmy epanuuinozo Hanpyicenns GiaKosux
ma 6inK060-noicaxapuoHux cucmem 01 MacasHux nacm. Bcmanoeneno,
W0 2eJ1i HA 0CHOBI CYX020 KOHUEHMPAmMY MOJI0UHO20 OLIKA € NAACMUYHU-
MU cucmemamu, Maromov 00CMAMHIO MIYHICMb MA MUKCOMPONHI 8]1ACMU-
eocmi. JIna 3HudCeHH KiNbKICH020 eMicmy cmadinizauiiinoi cucmemu y
BUPOOHUUMET MACAANOT nAcCMU 13 CMPYKMYPHUM KAPKACOM, NOOIOHUM 00
8epuK06020 macaa, 00 ckaady cucmemu 6yno eeedeno Kapazinaw. Ane
30inbWenta 1020 Konuenmpauii 3ymoe068an0 Yymeopenns MiuHo 3uu-
mux zenie, nenpudamuux 0as upodoHuymea macasnux nacm. Iliosuwumu
cmilkicme cucmemu 00 YUKNIG <3AMOPONCYBAHHS — POIMOPOIHCYBAHHS>
00360151€ 86e0eHHs 2Yyapo8oi Kamedi. 3a NOKAZHUKOM ZPAHUMHOZ0 HANPY-
JHCEHHA NPU 3MINHIL weudKoCcmi 0edopmauii MoOenvHUX 3PA3KI6 6CMANOE-
JleHo payionanvie CniGBiOHOWEHHA CKAA008UX cmabinizauilinoi cucme-
Mmu. Jlo ii cknady 6xodamov: KoHuenmpam moaoumn0z0 0inka: Konyenmpam
cupoeamkosux 0inkie: syapoea kamedv: Kapazinaw y cnieeionouweni
10,0:3,0:0,3:0,05.

Busnaueno payionanviy xonyenmpayilo cmabiizyr01020 Komnonenmy
Ha 0CHOGI 3HeNHCUPeH020 MO0KA, ika cmanosuna 13,35 %.

Busnaueno noxasnux axmueHocmi 600U MOOeNbHUX 3PA3KIE 00paHUX
CMabi3y0Mux pewosun ma cymiuweil y 6uUHAUEHUX CNIBBIOHOUWLEHHAX.
Hosedeno, wo cmaodinizyoui penosunu 6UABAAIOMb GUPAINCEHT 80T020YMPU-
MY104i 6ACMUBOCMI, AKT NIOSUWYIOMLCA NPU IXHLOMY KOMOTHYBANHI.

Hosedeno edexmuenicmo po3podaenoi cucmemu 3a NOKAZHUKAMU
axmuenocmi 600u ma ewmanvnii cucmemu. Iloxaznux axmusnocmi 600u
o macasanoi nacmu 3 macogoro uwacmkoio xcupy 40 % cmanoeus 0,981,
wWo € 6au3vKUM 00 810n0610H020 NOKAZHUKA 6EPUKOB020 MACIA 3 MACOB0I0
uacmkoro ycupy 72,5 % (xonmpoas) — 0,979. Ilokasnux enmanvnii macas-
Hoi nacmu cmanosue 61,35 /uc/2, xoumponro — 61,13 [uc/2. Ile nosac-
HI0EMBCA 000aAMKOBUM 36’A3YEAHHAM 60J102U PYHKUIOHATIGHUMU 2pYna-
MU KOMROHeHmi6 0iNK060-NONICAXaAPUOH020 KOMNIEKCY MA C8i0MUMD NPO
mepmoounamiuny cmabdinbHicms MACAAHOL nacmu.

Busnaueno egexmuenicmo 3acmocysanns po3podienoi cucmemu y
MexXHON021i MACAAHUX NACM: NOKAZHUK MePMOCMILKOCMI MACAAHOT nacmu
3 macoeoro wacmkoro ycupy 40 % cmanoeus 0,87 (xkonmpoas — 0,91), po3-
Mip Kpanaunox 600noi pasu na 3pizi ne nepesuwyeas 0,2 mm

Kntouosi croea: macasna nacma, KoHueHmpam mMon04H020 diaxa, KoH-
ueHmpam cuposamx060zo 0iKa, 0i1K0680-NONICAXAPUOHUL KOMNILEKC
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1. Introduction
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These products include butter pastes, which are positioned

One of the main tasks for the dairy industry is the produc-
tion of quality and safe products that meet modern nutritional
requirements. The sedentary lifestyle, complicated ecological
situation, the absence of main nutrients in human nutrition,
cause the metabolic disorders, which is consequently accom-
panied by weight gain, leads to obesity, cardiovascular and a
number of other diseases. Therefore, at present there is a need
to restrict the consumption of high-calorie food products,
especially those based on animal fats.

One of the ways to solve the problem is to develop a
technology of analogs for high-calorie food products with
the ratio of nutrients that is maximally close to the scientifi-
cally-substantiated norms.

as low-calorie butter-like analogs. Butter-based pastes are the
products with a mass fraction of fat from 40.0 to 49.9 %, which
could represent the emulsion of both the reverse type “water
in fat” and the mixed type “water in fat” and “fat in water”.
According to international standards [1], such products are
denoted as the dairy spreads, or semi-fat butter [2].

Since butter-based pastes are characterized by high levels
of milk plasma, additional functional and technological in-
gredients are needed to ensure proper structural-mechanical
properties, organoleptic indicators of products and stability
during storage. The purposeful combination makes it pos-
sible to maximally efficiently exploit properties of separate
components of multicomponent dairy products [3]. Therefore,
development of stabilizing systems for butter-based pastes as
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The composition of the stabilizing system for butter pastes based
on dry concentrates of milk and whey proteins has been substanti-
ated; that would help reduce the deficiency of protein in the diet of
modern human and would make it possible to further improve the
balance of the composition of the butter paste.

Considering their functional-technological characteristics, con-
ditions for gelation and synergy, the polysaccharides carrageenan
and guar gum were introduced to the composition of the stabilizing
system.

The dynamics in the gradient of the limiting stress of protein
and protein-polysaccharide systems have been studied. We es-
tablished that gels based on the dry concentrate of milk protein
are the plastic systems, they have sufficient strength and possess
thixotropic properties. In order to reduce the quantitative con-
tent of the stabilizing system in the production of butter paste
with a structural frame similar to that of butter, we introduced
carrageenan to the system. However, an increase in its concentra-
tion led to the formation of strong cross-linked gels unsuitable
for the production of butter pastes. Increasing the stability of
the system against the “freeze-defrost” cycles could be achieved
by the introduction of guar gum. Based on the indicator of the
limiting stress at a variable deformation rate of the model samples,
a rational ratio of the components in the stabilizing system was
established. Its composition includes: milk protein concentrate:
whey protein concentrate: guar gum: carrageenan: 10:3.0:0.3:0.05.

The rational concentration of the stabilizing component
based on skimmed milk was determined, which was 13.35 %.

The water activity indicator is determined for the model
samples of the selected stabilizing substances and mixtures in
certain ratios. Stabilizing substances have been shown to exhibit
the pronounced moisture-retaining properties, which increase at
their combination.

The effectiveness of the developed system is proven based on
indicators for the water activity and enthalpy of the system. The
indicator of water activity for the butter paste with a 40 % mass
fraction of fat was 0.981, which is close to the respective indicator
for the butter with a mass fraction of fat of 72.5 % (control) — 0.979.
The enthalpy index of the butter paste was 61.35 J/g; for con-
trol, it was 61.13 J/g. This is due to the additional bonding of
moisture by the functional groups of components in the protein-
polysaccharide complex, indicating the thermodynamic stability
of the butter paste.

The efficiency of application of the developed system in the
technology of butter pastes has been determined: indicator of heat
resistance of the butter paste with a mass fraction of fat of 40 %
was 0.87 (control, 091), the size of droplets in the aqueous phase
at the cut did not exceed 0.2 mm.

Keywords: butter paste, milk protein concentrate, whey milk
protein, protein-polysaccharide complex.
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