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Fermented milk products produce with application of different lactic acid bacteria, these products
are widely used by millions in the world. The consumption of milk products has decreased during last
years; this tendency has caused the development of new generation dairy products with reduced energy
value and increased functionality. The majority of fermented milk products has high-energy value as
many ingredients (sugar, fruit additives, grains, seed sand nuts, chocolate, etc.) are added during
production. The study results revealed that higher milk solids non-fat positively contributed to
strengthening the organoleptic and structural properties of fermented milk. Skimmed milk powder
should be a suitable alternative to raw skimmed milk in reconstituted dairy products production.
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E-mail.ru: azret_utebai@mail.ru, barno-007@mail.ru, ib_tu@mail.ru

Kucnomonounsie npooykmsl npou3eo0am ¢ HpUMEHEHUEM DAZTUYHBIX MOAOYHOKUCTBIX OaK-
mepuil, Imu nPOOYKHIbL WIUPOKO UCHOTbIVIOMCA MUTULOHAMU J1I00¢ll 60 écem mupe. B nocneonue zo-
O0bl nompebaenue Moa0UHbIX RPOOYKHOE CHUZUIOCH, YO NPUGEO K NOABIEHUI0 MOIOUHBIX HPOOYK-
MO8 HOB020 NOKOJIEHUA C ROHUMNCEHHOIl IHEPZeMUYLECKON UEHHOCHbIO U NOGbLULEHHOU (DYHKUUOHAID-
Hocmbio. bonbuwiuHCcmMeo Kuciomoi0uHbIX nPoOYKmo8 Umeen 8blCOKYI0 IHEP2eMUYecKyio yeHHOCHb,
KaK u MHozue unzpeouenmul (caxap, ppykmoevie 0006aexu, 3epHogbvle, cemMeHa 0pexos, WioKoa1ao u
op.).) oobasnawmcea 6 npoyecce npouzeoocmea. Pezyromamur uccnedosanus nokazanu, umo oonee
8bICOKOE COOEPHCAHUE CYXUX HEHCUPHBIX 8eUeCHE 8 MOJIOKE NOJIOHCUMEIbHO 61Usdem HA yCUleHue
0p2aHOIeNMUYeCKUX U CMPYKMYPHBIX CEOUCME KUCIOMOI0UHBIX npooykmos. Cyxoe obe3scupenHnoe
MOTLOKO 00J1HCHO OblmMb ROOX00AUEll ATIbIMEPHAMUBOI CLIPOMY 00E3HCUPEHHOMY MOJIOKY HPU HPOU3-
800CmEe 860CCMAHOGTEHHBIX MOJIOUHBIX HPOOYKHOG.

Kiro4yeBble cj10Ba: MOJOYHBIE NPOAYKTBbI, KUCJIOMOJOYHbIC NPOAYKTbI, BOCCTAHOBJICHHO€
MOJIOKO, 0663)KHPEHHOB MOJIOKO.
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Cym KblublKpliaovl OHIiMOep mypai cym KbliiKbliaObl 0aKmepuanaposvl KoaoaHy apKplibl OHOI-
pineoi, oyn enimoepoi Oykin anemoe munnuonoazan adamoap Keninen mymotiaost. CoHzul Hcolioapl
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cym OHimMOepiH mymulHy momeHoeodi, Oy IHEP2ZeMUKAIBIK, KYHObLIbIZbI MOMEH MHCIHE KbI3MEML JHCO-
2apul yHcana OyvlH cym OHImOepiniy naiioa 6oayvina akendi. Cym KblutKbliiobl OHIMOEPOiH KOnuinizi-
He KonmezeH IHEPZeMUKAIbIK KYHOBLIbIZbL HCO2APbl UHZPeOueHmmep (Kanm, HcemicKoCnanapol, 0am-
0i 0aKwLIOap, HCAH2aK, WOKONAo Hcane m.o.).) OHOIpic npoyecinoe Kocoliadsl. 3epmmey Hamuicenepi
cymmezi Kyp2aK Maiicol3 3ammapoblH, Hco2apvl KYpamsl CyH KblUKbL10bl OHIMOEPOiH Op2anonenmu-
KAJIbIK JHCIHE KEPbUTbIMOBIK KACUEMMEPIHIH JHCaKcapyblHa oH acep ememinin kopcemmi. Kypzax maii-
CbI30AHOBIPLLIZAH CYM KATINbIHA KemipiiceH cym OHIMOepiH OHOIpy Ke3iHoe WUKI MAaiicbl30aHObl -

PbLI2AH CymKe KOailibl oanama 60aysl muic.

Herizri ce3aep: cyT eHimepi, cyT KbIIKbLIIbI OHIM/IEP, KAJNBIHA KEJITIPJIreH cyT, MaiicbI3 CYT.

Introduction

Dairy products are essential foods in
human diet. They are protein and fatsource in
nutrition, providing 20 percent ofthe protein and
over 30 percent of the fatsdaily [1].

In recent years, there has been an overall
growth in demand for healthy food products.
Consumers prefer products whose main charac-
terristics are not only appropriate appearance and
pleasant taste, but also functionality and high
nutritional value [3].

They represent a great source of bioactive
compounds, as well viable lactic acid bacteria
compete with undesirable microorganisms and
metabolites that contribute to consumer
healthand well-being [5].Products have pleasant,
slightly fresh, acidic taste, they stimulate appetite
and improve the microbiota of the organism, as
well as products enhance digestion and appetite,
they have antitumor activity and LDL cholesterol
reduction potential, etc.

Recently the volume of milk products
produced using skimmed milk powder (SMP) is
increased [4] .It is caused by seasonal variation
of milk production or lack of raw milk in some
world regions. The fortification of milk products
produced from skimmed milk powder andstarter
cultures allowsexpandingthe variety of functional
products and strengthening the immunity of
organism, and reduce the risk of environmentally
harmful factors.Application of skimmed milk
powder in fermented milk products production
helps to regulate such sensory attributes as
texture and viscosity [6]. The aim of the present
study was to develop the technology of
fermented milk using skimmed milk powder,
lactic acid bacteria culture and plant oils.

Objects and methods of research

This study investigated the structural
characteristics of fermented milk samples with
various milk solids non-fat and plan oils.

Characteristics of materials
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Skimmed milk powder (Kirgizstan) with
the following indices in 100 g of product:
proteins 33.2 g, fats 1 g, carbohydrates 52.6 g,
energy value 362 kcal was used for the study.

Yoghurt starter culture (Kampuua, Russia)
with  following composition  Streptococcus
thermophillus and Lactobacillus delbrueckii
subsp. Bulgaricus was used for the experiments.

Fat improves the sensory perception
offermented dairy products, therefor plant oils
(olive, palm, wheat sprouts and walnuts) were used
for fermented milk production in such
concentrations 6.2 mg g™ (olive), 2.9 mg g* (palm),
6.1 mg g (wheat sprouts), 3.7 mg g™ (walnuts).

Fermented milk preparation

Reconstituted skimmed milk was prepared
with different milk solids non-fat concentration —
9, 12, 15% (w/w) at 45+5°C 15 min. After
complete solubility of skimmed milk powder,
plant oils were added in quantity of 1.5 to 2.5%
(w/w). Samples were pasteurized at 94°C for 6
min, cooled to 45°C and inoculated with liquid
starter (5%, v/v). Samples were fermented at 45°C
at least 7 hours until reached 80-85°Th acidity,
followed by gently mixing and coolingup to 20°C.

Methods of analysis

Milk solids non-fatconcentration was
measured in reconstituted skimmed milk
samples, as well as fermented milk samples were
tested, analysing dynamic viscosity, whey
separation, water-holding capacity (WHC)
andorganoleptic properties.

Titratable acidity was determined by
titration of sample with 0.1 M NOH at the
presence of 1% (w/v) phenolphthalein till stable
slightly pink colour (Walstra, Wouters, Geurts,
2006). Acidity was expressed in Therner degree.

Dynamic viscosity was analysed using
capillary viscosimeter VPZh (Russia).

Milk solids non-fatwas evaluated at 20°C
using refractometer.

Water-holding capacity was measured
using centrifugation.Fermented milk samples (10
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g) were centrifuged (Laboratory centrifuge for
the dairy industry_Laboratory centrifuge for the
dairy industry LCDI 12) for 30 min at 4500 rpm
at 35°C. Precipitated whey (PW) was removed
and weighed. The WHC was calculated as:
WHC (%) = 100 (S-PW)/S, where:

PW — precipitated whey, g;

S —sample weight, g (Akilin et al., 2021).

Organoleptic evaluation of samples of
fermented milk products was carried out at the
Department of Technology of food and animal
products.

Data analysis

Data analyses were performed in two
replications and results are showed as an average
of two measurements.

Results and their discussion

The chemical composition, mainly total
solids non-fat, protein, fat content and coagulum
acidity affect textural properties of fermented
milk products [8]. Nevertheless, skimmed milk
powder can be a suitable alternative to raw
skimmed milk, especially in countries with
reduced milk production capacity. Organoleptic
properties of developed fermented milk are
presented in Table 1.

Table 1 - Organoleptic properties of developed fermented milk

Indices

Characteristics

Appearance

Firm without whey separation

Aroma and taste

Slightly acid taste and mild lactic acid aroma

Consistence

Firm, homogenous consistence

Colour

White with slightly bluish tone

The study results revealed that addition of
plant oils from 1.5 to 2.5% does not cause
changes in organoleptic properties. It is interesting
to observe that addition of plant oilsdoes not differ
in the acceptance of final product.
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The structural properties of fermented milk
samples are crucial in overall consumer
acceptance of developed products [2]. The
influence of milk solids non-faton dynamic
viscosity of samples is shown in Figure 1.

12 14 16

milk solids non-fat, %

Figure 1. The influence of milk solids non-fat on fermented milk samples viscosity

The variations on dynamic viscosity were
observed in the study. Differences in total solids
content among analysed samples affect
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coagulum firmness, demonstrating that total
solids and proteins have close relationship tothe
final product textural characteristics.
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Figure 2. The influence of milk solids non-fat on whey separation in fermented milk samples

The syneresis of evaluated samples
decreased when the milk solids non-fat were
increased. Whey separation negatively affects
consumer perception. Different approaches have
been used to maintain fermented milk structural
characteristics using stabilisers and thickeners, as
well as increasing the total solids non-fat content
in milk [11]. The separation of whey relates to an
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unstable coagulum, which we observed in
sample with 9% of milk solids non-fat. The
increased solids content also requires an
additional acidity development by lactic acid
bacteria starter to achieve a targetacidity;
therefore 12% of milk solids non-fat in samples
were set as more appropriate.

12 15

mik solids non-fat, %

Figure 3. The influence of milk solids non-fat on water-holding capacity of developed product

Total solids and protein content also affects
WHC; the higher milk protein content increases
gel firmness, and consequently the WHC.

The analysis of organoleptic and structural
properties have shown the possibility to maintain
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appropriate fermented milk consistence, taste and
aroma at 12% of milk solids non-fat concentration.

During the study the technology of
fermented milk product from reconstituted

skimmed milk was developed. The technological
flow is summarized in Table 2.

Table 2 Main processing steps in the manufacture of fermented milk

Operation

Parameters

Collection of raw materials and quality testing

According to standards/requirements of
legislation/quality certificates

Reconstitution of skimmed milk powder

t=45+5°C 1=15 min

Addition of plant oils into reconstituted milk,
emulsion formulation

t=52+42°C 1=15 min

Homogenisation

t=75+5°C, p=12.5+2.5 MPa

Pasteurisation

1=9412°C, =612 min

Cooling to inoculation

t=32+1°C

Fermentation

t=45+1°C, 1=8+0.5 h till 80-85°Th

Mixing and cooling

t=20+2°C, =30 min

Packaging

Cold store

t=4+2°C, =5 days

The results suggested that the structural
characteristics of fermented milk products can be
improved by milk solids non-fat concentration and
by the use of appropriate starter culture. The
developed technology allows to increase function-
nality and nutritional value of fermented product
and to extend fermented milk products diversity.
Addition of plan oils to reconstituted skimmed
milk helps to increase valuable polyunsaturated
(©2=6) fatty acids which concentration in milk is
insignificant.

Conclusions

1. The study results revealed that higher
milk solids non-fat positively contributed to
strengthening the organoleptic and structural
properties of fermented milk.

2. Skimmed milk powder should be a
suitable alternative to raw skimmed milk in
reconstituted dairy products production.
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