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Introduction. Ice cream, as a food polydisperse system, requires special production
conditions, in particular compliance with the maturation time of the ice cream mixtures, which
ensures a regulated degree of the mixture structuring before freezing.

Ice cream mixes show a viscosity anomaly, especially with a low shear gradient, so they are
classified as non-Newtonian structured liquids. Effective viscosity is one of the most important y
properties of non-Newtonian systems, which changes with the change in shear rate as a result of the
gradual destruction of their structure. This explains the pattems of changes in the speed-viscosity
characteristics of mixtures during the hnological process of ice cream production under the
influence of heat and mechanical trealment: mixing, pasteurization, homogenization, cooling,
maturation, freezing.

The effective viscosity of ice cream mixtures significantly affects the formation and
stabilization of the structure of the finished product and depends on many factors: chemical
composition, individual moisture-binding capacity of polysaccharides and proteins, interaction
between biopolymers and other components, thermal coagulation of whey proteins and
crystallization its content, temperature, shear stress, which destroys the structural network and
aggregates of points along the velocity vector [1].

Recommended by scientists from around the world, the ranges of effective viscosity of ice
cream mixes at 20 °C are contradictory, due to the use of rotary viscometers of different brands,
different methods of pre-treatment of mixes, and the emergence of fundamentally new types of ice
cream with modified chemical composition and innovative ingredients.

The recommended viscosity of modern ice cream mixes ranges from 350 to 850 MPa
depending on the chemical composition of the product. If the specified viscosity range is exceeded,
the efficiency of air dispersion into the aqueous phase during freezing decreases. In turn, too low
viscosity does not provide proper stabilization of the formed dispersed ice cream systems [2].

The aim of the research is to identify the features of structuring mixtures of low-fat ice
cream and check the structuring ability of B-glucan in the presence of pectin-containing vegetable
raw materials.

Materials and methods of research. The Department of Milk and Dairy Products
Technology conducted a study of the viscosity-speed characteristics of ice cream mixtures using a
rotary viscometer with a cylinder-cylinder measuring system. Shear stress measurements t (Pa)
were performed at a temperature of 20 °C for twelve values of the shear rate gradient in the range
from 3 to 1312 s' in forward and reverse [3]. During the study, the maximum effective viscosity of
the practically unstructured structure, the minimum effective viscosity of the extremely destroyed
structure and the effective viscosity of the restored structure were determined.

The thixotropic capacity, which is characterized by the degree of restoration of the structure,
was determined as a percentage of the difference between the effective viscosity of virtually
undamaged structure in the shear rate gradient and the effective reverse viscosity in the same shear
rate gradient [4].

The studies were performed in 8 samples of ice cream mixtures: control No 1., 2 with the
composition of classical hydrocolloids and Cremodan®SI 320, respectively; sample No 1...3 with
beta-glucan in the amount of 0.5, 0.75 and 1,0 %, respectively; sample No 4...6 with beta-glucan
(0.5, 0.75 and 1.0 %, respectively) in combination with vegetable puree (15 %).
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Research results. According to the results of the study, the effective viscosity of all samples
of the mixture at the beginning of the measurement was not lower than the recommended value for
modern ice cream mixtures. It should be noted that only the amount of beta-glucan 0.75 % of the
effective viscosity values approached the characteristic values of the control mixture No 1.
However, with increasing beta-glucan structuring of the mixture increases, indicating that low-
energy bonds between functional groups of polysaccharide macromolecules may increase. At the
same time, it is interesting that the final time of destruction of the structure to equilibrium and the
viscosity of the mixture with beta-glucan at the maximum shear rate gradient is greater compared to
control samples.

Of particular interest is the possible effect of pectin-containing vegetable purees on the
property of changing the effective viscosity in the chain of rheological measurements. In this study,
fermented beet puree in the amount of 15 % was selected as a carrier for high amounts of soluble
pectin (about 1 %) [5], which can provide up to 0.15 % of pectin in milk-vegetable mixtures. The
specific structuring ability of beta-glucan (0.5..1.0 %) and soluble pectin (0.15 %) for their
complexation allows to increase the thixotropic capacity of ice cream mixes from 52.9...62.6 % to
69.4...72,1 %. This feature suggests that there may be mutual synergy between polysaccharides,
which is an important indicator of the stable structure of ice cream after portioning and before
freezing and storage. It should be noted that this effect requires additional scientific study.

Analysis of the characteristics of two control and two experimental samples showed that
mixtures with beta-glucan had a slower process of destruction of the structure. In addition, this
process continued until the effective viscosity va es became almost twice as high up to 40.1 MPa s
for sample No 2 and up to 47.4 MPa's for sample No 5, compared to control samples No 1 and 2-
25.1 MPa’'s and 26 MPa's, respectively. Mixtures of milk and milk-vegetable ice cream can be
attributed to systems with a pronounced coagulation structure with the detection of thixotropic
properties. The latter property is most pronounced for systems containing beta-glucan.

In view of this, further research is needed on the technical modes of the freezing process,
especially the duration of freezing and beating ice cream mixtures with beta-glucan. These
processes will be considered in further research.

Conclusions. Thus, the use of beta-glucans from oats in low-fat ice cream is advisable and
provides structuring of mixtures in the recommended range of effective viscosity and increases their
thixotropic capacity. Simultaneous use of 0.75...1.0 % beta-glucan and fermented vegetable puree in
the amount of 15%, can significantly improve the viscosity-speed characteristics of mixtures: the
effective viscosity increases by 11.5...15.9 %, and the degree recovery — by 10 %.

Scientific supervisor D. Sc., Head of the Department of milk
and dairy products technology, Professor Galyna Polishchuk
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NEPCIHEKTUBU BUKOPUCTAHHS CKOPLIOHEPH Y TEXHO.JIOI'IT
KNCJIOMOJOYHUX MTPOAYKTIB

Mycienko Karepuna, cryaentka CBO «Marictp» ¢p-ty TraTXIIIIb
HauionanbHuii yHiBepcuTet 0iopecypciB i npupoaokopuctyBanis Ykpainu, M. Kuis

KucnomonouHi mnpoaykTd, y TOMY 4YHCII HOTYpTH, Yy [JIETUYHOMY 1 JIIKYBaJbHOMY
XapuyyBaHHI 32 CBOIMU (DYHKIIIOHAJTLHUMH BJIIACTHBOCTSIMHU TIEPEBEPIIYIOTH MOJIOKO. BOHU MICTITH
yC1 CKJIaJI0B1 YaCTUHU MOJIOKa y OUIbII 3aCBOIOBAHOMY BUTIIA1. PUHOK BUPOOHMIITBA YKpAiHCHKUX
HOTypTiB TOCTIMHO pPO3BUBAETHCS, MIABUIIYETHCS IHTEpEC CHOXKMBA4diB JO 30aradeHux 1
¢yHKIiOHaTBHUX BUIB. Ha chorosHi icHye qocuth 0arato pooit B 06sacTi BUpOOHHUITBA HOTYpTIB,
30aradyeHuX pPOCIWHHUMH IHTpeIi€eHTaMHd 1 OIOJIOTIYHO AaKTUBHUMHU Jo0aBkamu. OjHaK,
PO3IIMPEHHS X aCOPTUMEHTY MOXKJIMBO 32 PaXYHOK BBEJICHHS POCIIMHHUX XapYOBHUX 30aradyBadiB
Ta JIETHYHUX KOMIIOHEHTIB.

CkopiioHepa — pociiiHa, sKa I[IHHA 32 CBOIMU Xap4YOBHMHU 1 JIKAPCHKUMHU BIIACTHBOCTSIMH,
XIMIYHUH CcKkian sKkoi Oaratmii Ha OIOJIOTIYHO AaKTHUBHI PEYOBHHM, IO TIPEICTaBIICHI
rmojicaxapujamMu, MakKpo- 1 MIKpPOEJIeMEeHTaMH, BiTaMiHaMH, (PIaBOHOITaMK, HE3aMIHHUMHA
aminokuciotamu. OcobmmBo Oarata oOpaHa CHpPOBHHA Ha IIHHI TOJICaxapuau: IHYIIH, TEKTHH,
KJIITKOBUHY.

[{iHHICTh 1HYITIHY — B OTO BIUIMBI HA OOMIH PEYOBHH MPOTATOM YChOTO Hacy nepeOyBaHHS
B OpraHiamMi JOAuHW. [HYTIH chopuse pO3BUTKY OakTepid, CHOPHUSAIOYH HOPMAJIbHOMY
(YHKI[IOHYBaHHIO I[UTYHKOBO-KUIIKOBOTO TPaKTy, CTHUMYJIOE€ CKOPOTIMBY 3/aTHICTh CTIHOK
KHILIEYHUKY, CIIPABIIsi€ IMyHOMOICTIOIOYY JifO0.

[lekTMHOBI PEYOBHHM, OJHI 3 OCHOBHHMX €(EKTIB TepanmeBTHYHOTO BIUIMBY. KIliTKOBHMHA
MOKpAIIly€e MPOLEC TPABJICHHS, CTUMYJIIOE TIEPUCTANBTHKY, 30UTbIIY€E MIBUAKICTh MPOXOHKEHHS DK
yepe3 ILTYHKOBO-KUIIKOBUHM TPAKT, MOTJIMHAE JKUPH, TOKCHMHM 1 CIU3 13 HUIYHKY 1 KHUIIEYHHKY,
MIBHUILYE BCMOKTYBAHICTh IOKUBHUX PEYOBHH.

TakuM YMHOM, BUKOPHUCTAHHS CKOPIIOHEPH Yy TEXHOJIOTIl KHUCIOMOJOYHHUX MPOAYKTIB,
30KpeMa B TEXHOJIOT1l HOrypTiB, 103BOHUTH 30araTu MPOAYKT 3HAYHOKO KUTBKICTIO MOJIiCAaXapUIiB:
KIITKOBUHHU, TEKTUHY Ta IHYJIHY, [0 Mae NpeOGloTUYHI BJIACTUBOCTI 1 TOMY € JOCUTH
MEePCIIEKTUBHOIO CUPOBUHOIO ISl BAKOPUCTAHHS B c(hepl 03/0pOBUOTO XapyyBaHHS.
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