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DEVELOPING THE RECIPE OF A SOUR-MILK DRINK FROM SKOLOTYN
ENRICHED WITH PREBIOTICS

Today solving the problem of healthy eating is the most important and urgent task for
society and people’s health. In the XXI centurya special role in the «healthy» diet is given to the
products of special purpose as a strategic direction for the development of the food industry.

Food manufacturers raised the issue of improving quality, biological value, safety, taste and
expanding the range of certain types of foods, including sour-milk drinks.

The aim of the work is to provide the scientific substantiation and developthe latest
technologies of sour-milk drinks from skolotyn for all functional groups of the population using
such natural prebiotics as spirulina and sprouted wheat germs.

Thus, while developing and preparing this recipe we put the following tasks:to study and
investigate the technological properties of spirulina and sprouted wheat germs for sour-milk drinks
from skolotyn; to develop the recipe and technological scheme of the finished product;to select the
correlation of microorganisms that will enhance the taste composition of the product; to study the
organoleptic, physico-chemical, microbiological parameters of the finished product and to evaluate
the qualitative parameters of the sour-milk drink from skolotyn.

Keywords: sour-milk drinks, skolotyn, spirulina, nutritional composition, sprouted wheat germs

Fig. 3. Tab. 9. Ref. 10.

Introduction.In Ukraine, sour-milk products have become widely used since
the beginning of the XX century when I. Mechnikov first studied their meaning in the
human nutrition. He found that lactic acid bacteria, along with prebiotics, entering the
intestines in the form of sour-milk products, create an acidic environment and prevent
the development of putrefactive bacteria, which cause the breakdown of food proteins
and form toxic substances.

One of the important components of a healthy diet is the presence of a sour-
milk drink using prebiotics, which should contain the necessary amount of nutrients.
The innovation in the technology of new products is the use of prebiotics, such as
spirulina and sprouted wheat germs, which are the source of a large number of basic
nutrients.

Analytical review of literatureUse of food prebiotics in sour-milk drinks
from whey. Spirulina contains from 10 to 20% of sugars (carbohydrates) that are
easy to digest and require a minimum amount of insulin.Spirulina is enriched with
macro and microelements necessary for the normal course of metabolic processes in
the body. The most important «live» vitamins A, C, E, PP, B, B,, Bs, B, B2 and
others are concentrated in spirulina in optimal ratios[7].

It also can be noted that wheat germs have a high biological and nutritional
value. The proteins of the germ of wheat are rich in all essential amino acids, and
their content approaches the «ideal» protein.
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Sprouted wheat can remove sand and stones from the kidneys and gall bladder.
The germs contain a large amount of magnesium that helps to normalize blood
pressure, saturate blood with oxygen and remove cholesterol[9].

Consequently, we can conclude that it is expedient to use the seed meal of
wheat germs in the technology of production of a sour-milk drink from skolotynin
combination with spirulina. Combining it with other plant components, you can get a
qualitatively new product with high biological, nutritional and therapeutic value.

Objects and methods of researchScientific substantiation and development
of production technology. The research was conducted in the laboratory of the
Department of Food Technologies and Microbiology,Vinnytsia National Agrarian
University, in 2018.

The object of the study is to developthe recipe of a sour-milk drink from
skolotynenriched with prebiotics.

The subject of the study is a sour-milk drink, food algae — spirulina and
sprouted wheat germs.

Themethods of the researcharestandard common and special (physico-
chemical, organoleptic, mathematical and statistical).

The samples of food compositions of the sour-milk drink from skolotyn
«Pytnyi Mix» in different combinations of its components are given in Table 1.

Table 1
Samples of food compositions of the product «Pytnyi Mix», g
Ne Experiment
Component 1 > 3 4
1 Skolotyn 80.06 82.04 76.1 75
2 Sugar 7 5 9 10
3 Seed meal of wheat germs 5.64 3.76 4.7 5
4 Cellulose of wheat germs 5.8 8.7 8.2 8
5 Spirulina 1.5 0.5 2.0 2
6 Output of the finished product 100 100 100 100

The quality of milk-raw materials that are given in Table 2meet the regulations

[8].
Table 2
Indicators of the quality of milk-raw materials
No Indicator Value
1 | Organoleptic A homogeneous liquid, without foreign flavors and smells
2 | Acidity, °T 21
3 | Density, kg/m® 1028.0
4 | Mass fraction of fat, % 1.5
5 |pH 6.63
6 | Group of purity 1
7 Inhibitory substances Not detected
8 Bacteric_)log_ical Higher
contamination, class
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The drink has a high nutritional value and contains 1.0% of fat, not less than
18% of dry non-fatty substances, including not less than 11% of sucrose [2].
The technological scheme, shown in Figure 3, was determinedatstage 1.

Assessment of the quality of skolotyn

y
| Cleaning in the centrifugal milk cleaner |

d
| Cooling of skolotyn (t=4+2°C) |
l

| Heatingskolotyn before separation (t=35-45°C) |

\ Separation of skolotyn (t=40+5°C) \
y

| Normalization of the mixture |

y
\ Homogenization (t=70+5°C, p=15+2.5 MPa) |

| Pasteurization (t=95°C,t=5 min) |
l

\ Cooling to the fermentation temperature (t=37+2°C) |

| Fermentation (t=37+2°C, direct yeast feed) |

Fermentation in reservoirs (t= 37+2°C, 1=5-6 hours,
before the formation of a soured clot)

\ The introduction of spirulina powder and cruthed wheat germs into the fermented product \

\ Stirring and cooling é:ZOOC, 1=15-40 min) \

\ Filling and packaging o{finished drink (t=20°C) |

\ Maturation and additional cooling (t=0-6°C, =24 hours) |

| Storage (t=0-6°C, no more than 14 days) |

Fig. 1. Technological scheme of production of the sour-milk drink from skolotyn enriched
with prebiotics

The calculated dose of ferment according to Table 3 was addedinto the
pasteurized skolotyn cooled to 37°C[10].
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Table 3
Samples of the correlation of microorganisms for fermentation

CFU/cm? in the finished product

Sample number Thermophilic lactic acid streptococcus

108

10

10°

AW IN|F

10°

The fermentation was carried out in the thermostat at the temperature of 37°C
for 10 hours. The control of the fermentation temperature was carried out every 60
minutes.

Figure 2 shows a graph of the fermentation temperature change in the samples
under study.
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Fig. 2. Graph of the fermentation temperature change, °C

The temperature of the fermentation in the course of the technological process
varied from 36 to 39°C, which is within the normal range, and therefore the process is
considered stable [3].

Every 4 hours during the experiment we determined the indicators of acidity,
which are given in Table 4.

Table 4
Indicators of acidity during the process of fermentation, °T
Experiment _After 4 hOI_Jrs _After 6 hoyrs _ After 8 hoyrs
active titrated active titrated active titrated
1 5.18 39 4.1 47.1 4.1 68
2 5.25 27.5 5.3 30 4.55 42
3 5.33 29.0 4.7 45 4.8 60
4 5.35 39 4.15 51 4.19 63

The best indicators in the process of fermentation have been found in
experiment 4.
The samples for further researchwere selected on the basis of physico-chemical
and organoleptic characteristics of a soured clot. The results of organoleptic studies
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of a soured clot are given in Table 5.

Table 5
Organoleptic characteristics of a soured clot
- Sample
Characteristic 1 > 3 4
Appearance and Insignificant Inhomogeneous Insignificant Insignificant
consistency serum separation consistency serum separation | serum separation
. : : Well-defined
Increased sour Slightly-defined Well-defined :
. . : sour-milk taste,
taste, without sour-milk taste, sour-milk taste, . X
Taste and smell . . ; : ) without foreign
foreign flavors without foreign without foreign
flavors and
and smells flavors and smells | flavors and smells smells
Color Milky-white corresponding to this type of product

Analyzing the obtained indicators of these samples, it was determined that
sample 4 has the best characteristics with thermophilic lactic acid streptococci and
the concentration 106 CFU/cmqof living cells.

Results of work. The control of the finished product is the final stage of the
technological process of producing a sour-milk drink from skolotyn. The results of
organoleptic studies of the finished product using prebiotics are presented in Table 6.

Analyzing the obtained organolepticindicators we can make a conclusion that
sample 4 has better characteristics, a homogeneous clot and an insignificant skolotyn
separation. It is without specific taste and smell.

According to physico-chemical and microbiological research datait was
defined that sample 4, which uses the amount 10°CFU/cm?3of bifidobacterium, has
better characteristics. Studies have shown the presence of bifidobacteria after 10 days
of the end of the technological process.

Table 6
Organoleptic indicators of a sour-milk drink from skolotyn enriched with prebiotics
. Sample
Characteristic
1 2 3 4
Homogeneous Homogeneous
Homogeneous
Homogeneous clot, clot, ) clot,
Appearance and . . L clot, slightly L
. slightly grainy insignificant . insignificant
consistency ; grainy
consistency skolotyn . skolotyn
; consistency )
separation separation

Slightly-defined
sour-milk taste, Specific sour-
without foreign milk tastewith

Well-defined sour-
milkpleasant taste,

Taste and smell without foreign

flavors and vegetable flavor
flavors and smells
smells
Color Milky-white

124




ArpapHa Hayka Be3neka npoayKTiB XapuyBaHHA Bunyck 4(107), 1. 2

Ta xap4oBi Texnosiorii  Ta TE€XHOJIOTif neEeE()ﬁKn nBOHOBoano'l' CHPOBHHH _ 2019

Table 7
Microbiological control of sour-milk drink from skolotyn «Pytnyi Mix»
- Sample

Characteristic 1 | 5 | 3 | 4
E.coli in 0.1 cm?,
yeast and mold, CFU/g Not detected
:\r|1u1mcbrre12 of lactic acid microorganisms 6.0x10%2 6.0x10%2 6.0x1013 6.0x10%2
Number of bifidobacteria in 1 cm® 5.35 x10* 5.0 x108 5.15 x108 5.0 x10°

Thesour-milkdrink «PytnyiMix» contains 12.4 gofproteins, 6.5 goffatand 25.5
gofcarbohydratesper 100 gofthefinishedproduct. Itismuchlessthan the daily

requirement indicators.
Table 8
The chemical composition of the sour-milk drink from skolotyn «Pytnyi Mix»per 100 g of the
finished product, g

Ne Indicator Daily requirement, g «Pytnyi Mix», ¢
1 Proteins 60 12.4
2 Fat 50 6.5
3 Carbohydrates 300 25.5
4 Selenium 60 20.3

Figure 3 presents a prepared sour-milk drink from skolotyn enriched with
prebiotics «Pytnyi Mix».

Fig. 3. Sour-milk drink from skolotyn enriched with prebiotics «Pytnyi Mix»

Conclusions. The technology of production of a sour-milk drink from skolotyn
with the use of such prebiotics assprouted wheat germs and spirulinais developed and
scientifically substantiated; the optimal ratios of components for preparing the food
composition are determined; the parameters of the technological process of
preparation of the product are defined.
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The proposed technology of production of a sour-milk drink from skolotyn can

provide a product with improved technological properties andan increased biological

value.

The social effect of the developed drink is to provide the population with

healthy food products of high nutritional and biological value.
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AHHOTALIA
PO3POFKA PELIEIITYPH KHCJIOMOJIOYHOI' O HAIIOIO 3 MAC/IAHKH,
3BATAYEHOIO ITPEEIOTHKAMH

Diankoecvka JI.B., kanouoam mexHiunux HAyK, OOYeHm
Binnuyvkuii nayionanvHull acpapuui ynieepcumem

Ha cvoeooniwniti 0env po3s’sasanHs npodiemu 300p08020 XAPUYBAHHS € HAUGANCIUBIUUUM
ma aKmyaibHuM 3a80aHHAM O CyCcninbcmea ma 300po8’s Hacenenusa. Y XX|I cmonimmi y
«300pP0OBOMY» XAPUYBAHHI OCOONUBA PONIb HAOOAEMBC NPOOYKMAM CHEeYiaibHO020 NPUSHAYUEHHS K
cmpameziuHoMy Hanpsamy po3eUmMKY Xapuo8oi npoMucio80Chii.

Ilepeo supobHuKamu xapyoux npooyKmie nocmano NUMaHHs wjooo Ni08UWEHHS AKOCHI,
Oionociynoi  yinHocmi, Oe3neyHOCmi, NOKPAWeHHsI CMAKOBUX NOKA3HUKIE mMa PO3ULUPEHHs
acopmumenmy nesHUX U8 Xap4uosux NPOOYKmie, 8 Mmomy YUci i KUCIOMOIOYHUX HANOIB.

Memoio pobomu € Haykoge 00IpyHmMYy8anHs — ma po3poOKA HOBIMHIX MEXHON02IU
KUCTIOMOJIOYHUX HANOI8 3 MACIAHKU OISl 8CIX (DYHKYIOHANbHUX 2PYN HACENeHHS 3 BUKOPUCMAHHAM
NPUPOOHIX NPebiOMUKI8 — CRIPYIIHA MA NPOPOULeHi NApOCMKU NULEHUYI.

Taxum yurom npu po3pobyi ma UKOHAHHI 0aHOI peyenmypu, Hamu 0YI0 NOCMABIEHO MAKi
3a60aHHA: BUSUUMU MA OOCTIOUMU, MEXHOJO02IUHI BIACMUBOCMI CRIPYIIHU ™MaA NPOPOUSEHUX
napocmkie nuwieHuyi O KUCIOMOJOYHUX HANOI8 3 MACIAHKU, po3podoumu peyenmypy ma
MEeXHONI02IUHY cXxemy 20moeoi NpoOoyKyii; nidibpamu cnie8iOHOUWEHH MIKPOOP2AHIZMIB, WO
RIOCUTIOBAMUMYMb CMAKOBY KOMNO3UYII0 8upoby; 0ociioumu opeaHoienmuyHi, hizuko-ximiuni,
MIKpPOOION02TUHI NOKA3HUKU 20MO8020 NPOOYKMY MA OYIHUMU AKICHI NOKA3HUKU KUCTOMOLOYHO20
HAanow 3 MAcCIAHKU.

Knrwowuoei cnosa: Kuciomonouui Hanoi, MACHAHKA, CRHIPYAIHU, HYMPIEHMHUL CKAAO,
npopoueri napocmKu NueHuyi

Puc. 3. Ta6u. 9. Jit. 10.
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AHHOTAIIHA
PA3PABEOTKA PELIEIITYPBHI KHC/IOMOJIOYHOT O HAITHTKA H3 MAC/IAHKH,
OBOTAILIEHHOT O TIPEEHOTHKAMHA

Quankoeckasn JI.B., kanouoam mexnHuueckux Hayk, OOyeHm
Bunnuyxuii nayuonanvHulll acpapHulil yHUSepcumem

Ha cecoonswnuil oenv peuternue npobiemvl 300p08020 NUMAHUSL SN S BANCHEUWUM U
AKmMyanbHviM 3a0anuem 0Jisi 0ouecmaa u 300poevs Hacenenus. B XXI eexe 6 «300posom» numanuu
0COOeHHas poib Npudaemcsi NPOOYKMAM CHeYuarbHO20 HA3ZHAYEHUs KAaK CMmpameuyecKomy
HanpasieHuio pa3eumusi NUWEe8ot NPOMbIULLEHHOCTIU.

Ilepeo npousgooumenamu nuUWebIX NPOOYKMOE NOABUICSA BONPOC OMHOCUMENTLHO
NOBbIUEeHUsL  KA4ecmed, Ouon0su4eckoll YeHHOCmUY, 0e30NACHOCMU,  VIYYUEHUS  BKYCOBbIX
nokasameneu U pacuiupeHusi acCOpmuMenma OnpeoeieHHbIX 8U008 NUUEeBbIX NPOOYKMO8, 8 MOM
yucie u KUCIOMONOUHBIX HANUMKOS.

Lenvo pabomer ecmvb HayuHoe 000CHO8aHUE U pA3PAOOMKA HOBEUWUX MEXHOLO2UU
KUCTIOMONOYHBIX HANUMKO8 U3 MACHSAHKU ONs1 6CeX (DYHKYUOHAIbHLIX 2PYNN  HACENeHUs ¢
UCNONb306AHUEM eCEeCBEHHbIX NPeOUOMUKOE - CNUPYIUHBL U NPOPOUEHHBIX POCIKO8 NULEHUYb.

Takum obpasom npu paszpabomke U GbINOIHEHUU OAHHOU peyenmypol, Hamu ObvLIU
nocmasiiensbl maxKue 3a0aHUs. 8bLyYUms U UCCIe008aMb, MEXHON0SUYeCcKUe C80OUCMEA CRUPYIUHbL U
NPOPOWEHHBIX POCMKO8 NUEHUYb Ol KUCTOMONOYHBIX HANUMKOS U3 MACIAHKU, pazpabomambs
peyenmypy U MexHONO2UYEeCKYI0 CXeMy 20mOB0l NpOoOYKYuu, noooopams COOMHOUEHUE
MUKDPOOP2AHUIMO8, KOmopble OyOYym YCUIUBAMb 6KYCOBYH) KOMNOZUYUID U30eNUsl;, UCCLe008amb
opeanonenmuyeckue, U3UKO-XUMUYecKue, MUKpoOOUOIo2uYecKue NoKazamenu 20moeoco npooyKma
U OYeHUMb KauecmeeHHble NOKA3amenu KUCIOMOLOYHO20 HANUMKA U3 MACTSIHKU.

Knwoueevie cnosa: Kuciomonoumwvie HANUMKY, MACIAHKA, CAUPYIUHDBL, HYMPUEHMHbLL

cocmae, I’lpOpOlM@HHbl@ pochu nuteHuybl
Puc. 3. Tao:a. 9. Jur. 10.
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