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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.
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Introduction. In Ukraine, sour-milk products have become widely used since
the beginning of the XX century when . 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 literature Use 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 research Scientific 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 5 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

regulations [8].

given in Table 2 meet the

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 Bacterit_)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

\

Cleaning in the centrifugal milk cleaner

\

Cooling of skolotyn (t=4+2°C)
J

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

Separation of skolotyn (t=40+5°C)
J

Normalization of the mixture

{

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

Pasteurization (t=95°C,t=5 min)

{

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 crushed wheat germs into the fermented product

{

Stirring and cooling (t=20°C, 1=15-40 min)

{

Filling and packaging of 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°

BAIWIN(F

106

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 hon_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 5 3 4
Appearance and Insignificant Inhomogeneous Insignificant Insignificant
consistency serum separation consistency serum separation | serum separation
Well-defined

Well-defined
sour-milk taste,
without foreign

flavors and smells

Increased sour

taste, without

foreign flavors
and smells

Slightly-defined

sour-milk taste,

without foreign
flavors and smells

sour-milk taste,
without foreign
flavors and
smells

Taste and smell

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 . . T clot, slightly L
. slightly grainy insignificant R insignificant
consistency ; grainy
consistency skolotyn . skolotyn
" consistency )
separation separation

Taste and smell

Well-defined sour-
milkpleasant taste,
without foreign

Slightly-defined
sour-milk taste,
without foreign

Specific sour-
milk tastewith

flavors and vegetable flavor
flavors and smells
smells
Color Milky-white
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Table 7
Microbiological control of sour-milk drink from skolotyn «Pytnyi Mix»
. Sample

Characteristic 1 | > | 3 | 7
E.coli in 0.1 cm?,
yeast and mold, CFU/g Not detected
:\rl]ulmcbrﬁg of lactic acid microorganisms 6.0x10% 6.0x10%2 6.0x1013 6.0x1012
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

No Indicator Daily requirement, g «Pytnyi Mix», ¢
1 Proteins 60 124

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

h

ealthy food products of high nutritional and biological value.

Cnucox BUKOPUCTAHOI JiTepaTypu

1. bpemuxun C.A., Kocmomembsinckuit 10.B., IOpurn B.H. Texuomorumss u TexXHHMKa
nepepabotku Mosioka. Mockaa. Konoc. 2003. 400 c.

2. TTOCT 3624-92 MoJ10KO ¥ MOJIOYHBIC TPOAYKTHI. METO bl ONIPEACIICHHS] KUCIOTHOCTH.

3. I'pex O.B., Ionimyk I'.€., Onomnpiitayk O.0. TexHomoris MpOAYKTIB i3 3HEKUPEHOTO
MOJIOKa, MOJIOYHO1 cupoBatku 1 Macisaku. Kuis. HYXT, 2010. 258 c.

4. Munyx H.A., Junyx I'.B. HoBbele pemenus B co3gaHUM  (PYHKIMOHAJIbHBIX
KHCIIOMOJIOYHBIX HANUTKOB. Monounoe deno. 2007. Ne 1. C. 36-38.

5. Jyb6unun A.B. IlpoOunotnkum ¥ TUpEeOMOTHKH: CTpaTerusi BbIOOpa (IATh TE3HCOB
racTpo3HTEpoJIora, Uiu npuriamenue k nuckyccun) Ilepepaborka momoka. 2003. Ne 12.
C. 1.

6. Komenbsuu JI.B. Ilpebnotuku u ux poiib B (PYHKIMOHAIBHOM NHUTaHUU. Morouna
npomucnogicmob. 2002. Ne 1. C. 44-46.

7. Kpacuukosa JI.B., Canaxosa U.B., [llapo6aiiko B.U., Opsoasaep T.M. budpunodbakrepuu
U HCIIOJIb30BAaHME UX B MOJIOYHON mpombinuieHHOcTH. MockBa. ArpoHUMN-TOUMMII,
1992. 32c.

8. ManbkoBcbkuit A 5., Kpasuis P.J1., Bormanos I'.O. Texxosoris nepepoOku Momoka. JI.,
2003. 451 c.

9. Cxopuenko T.A., IMommyk I'.€., I'pex O.B., Kouybeii O.B. TexHomoris He30upaHUX
MOJIOUHUX MpoaykTiB. Binnung. HoBa Kuura. 2005. 264 c.

10. dumans T.M., Bapanoscekuit M.M., Kisa M.C. XapuyBanus yonunau. bina Ilepksa.
2005. 302 c.

N

References

. Bredykhyn S.A., Kosmodemianskyi Yu.V., Yuryn V.N. (2003). Tekhnolohyia y tekhnyka
pererabotky moloka [Technology and technique of milk processing]. Moscow. Kolos. 400 s.

. HOST 3624-92 Moloko y molochnie produkti. Metodi opredelenyia kyslotnosty.

. Hrek 0O.V., Polishchuk H.le., Onopriichuk 0O.0. (2010). Tekhnolohiia produktiv iz
znezhyrenoho moloka, molochnoi syrovatky i maslianky [Technology for skim milk, whey
and buttermilk products]. Kyiv: NUKhT. 258 s

. Dydukh N.A., Dydukh H.V. (2007). Novye reshenyia v sozdanyy funktsyonalnykh
kyslomolochneikh napytkov [New solutions in the creation of functional fermented
beverages]. Molochnoe delo — Dairy business. Issue 1. S. 36-38.

. Dubynyn A.V. (2003). Probyotyky y prebyotyky: stratehyia vybora (piat tezysov
hastroenteroloha, yly pryhlashenye k dyskussyy) [Probiotics and prebiotics: a strategy of
choice (five gastroenterologist abstracts, or invitation for discussion)]. Pererabotka moloka
— Milk processing. Issue 12. S. 1.

. Kopeliants L.V. (2002). Prebyotyky y ykh rol v funktsyonalnom pytanyy [Prebiotics and their
role in functional nutrition.]. Molochna promyslovist — Dairy industry. Issue 1. S. 44-46.

. Krasnykova L.V., Salakhova Y.V., Sharobaiko V.Y., Ervolder T.M. Byfydobakteryy y
yspolzovanye ykh v molochnoi promyshlennosty [Bifidobacteria and their use in the dairy

126



ArpapHa Hayka Be3neka npoayKTiB XapuyBaHHS Bumnyck 4(107), T. 2

Ta Xap4oBi Texnostorii T TEXHOJIOTisl neEeE()ﬁKn HEOHOBO.ano'i CHPOBHHH __ 2019

industry]. Moscow: AhroNYY-TEYMMP, 1992. 32 s.

8. Mankovskyi A.la., Kravtsiv R.I., Bohdanov H.O. (2003). Tekhnolohiia pererobky moloka
[Technology of milk processing]. Navch. posibnyk. L., 451 s.

9. Skorchenko T.A., Polishchuk H.le., Hrek O.V., Kochubei O.V. (2005). Tekhnolohiia
nezbyranykh molochnykh produktiv [Technology of whole dairy products]. Navch. posibn.
Vinnytsia: Nova Knyha. 264 s.

10. Dyman T.M., Baranovskyi M.M., Kiva M.S.ta in. (2005). Kharchuvannia liudyny
[Human nutrition]. Bila Tserkva. 302 s.

AHHOTALIA
PO3POFKA PELIEIITYPH KHC/JIOMOJIOYHOI' O HAIIOIO 3 MAC/IAHKH,
3BATAYEHOIO ITPEEIOTHKAMH

Diankoecvka JI.B., kanouoam mexHiyHUX HaAyK, OOYeHm
Binnuyvxuii nayionanenuti acpapuutl ynigepcumem

Ha cvoeooniwumniti denv poss’szanns npobiemu 300p08020 Xapyy8aHHs € HAUBANCIUBIULUM
ma aKmyaibHuM 3a80aHHAM Ol CYCRilbcmea ma 300poe’s uacenenus. Y XX cmonimmi y
«300P0BOMY» XAPUYBAHHI OCOOIUBA POJIb HAOOAEMBCA NPOOYKMAM CHEeYidbHO20 NPUSHAYEHHS K
cmpamez2iYHoOMy HANPAMY PO3GUMKY Xapyu080i NPOMUCTIOBOCHII.

Ilepeo supobnuxamu xapuosux npooyKmie noCmano NUMAHHSA WOO0O0 NIOBUUEHHS AKOCMI,
Oionoeiunoi  yinnocmi, Oe3neuHocmi, NOKPAWEHHS CMAKOBUX HNOKA3HUKI@ mMda PO3UUPEHHS
acopmumenmy nNesHUX U8 Xap1uosux nNPoOYKmia, 8 Mmomy YUcii i KUCIOMONIOYHUX HANOIB.

Memoto pobomu € Haykoge o00IpyHmMYy8anHs — ma po3poOKA HOBIMHIX MEXHONI02il
KUCTIOMOJIOYHUX HANOI8 3 MACIAHKU OISl 6CIX (DYHKYIOHANbHUX 2PYN HACENeHHS 3 BUKOPUCMAHHAM
NPUPOOHIX NPebiOMUKI8 — CRIPYIIHA MA NPOPOUEeHi NAPOCMKU NULEHUYL.

Taxum yunom npu po3pobyi ma UKOHAHHI 0AHOI peyenmypu, Hamu OY10 HOCMABIEHO MAKi
3A80aHHA: BUGYUMU MA O0CAIOUMU, MEXHOJO02IYHI B1ACMUBOCMI CRIPYIIHU MaA HPOPOUEeHUX
napocmkie nuieHuyi 01 KUCIOMOJIOYHUX HANOI8 3 MACIAHKU, po3pooumu peyenmypy ma
MEXHONI02IUHY cXemy 20moeoi NpoOoyKyii; nidibpamu Ccnie8iOHOWEHH MIKPOOP2AHIZMIB, WO
RIOCUTIOBAMUMYMb CMAKOBY KOMNO3UYIIO 8UpOOY, O00CIIOUMU Op2aHONenmuyHi, (i3uKo-XiMiyHi,
MIKpPOOIONO2TUHI NOKASHUKU 20MO8020 NPOOYKMY Ma OYIHUMU AKICHI NOKA3HUKU KUCIOMONIOYHO20
HAanow 3 MAcAHKU.

Knrwowuosi cnoea: Kuciomonouui Hanoi, MAciaHKa, CRIPYAIHU, HYMPIEHMHUL CKIAO,
NpoOpoOwjeHi NapoCmKU NULeHUYi

Puc. 3. Taoa. 9. Jlir. 10.
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AHHOTALIAA
PA3PABOTKA PELEIITYPBI KHC/IOMOJIOYHOI O HAITHTKA H3 MAC/ISIHKH,
OBOTAIJEHHOTI O ITIPEEHOTHKAMHA

Quankoeckan JI.B., kanouoam mexHuueckux Hayk, OOYeHm
Bunnuykui nayuonanvHwlli acpapHulll yHUSepcumem

Ha cecoonawmnuii oenv pewienue npodiemvl 300p08020 NUMAHUSL AGNAEMCA BANCHEUUUM U
AKMYanbHbIM 3a0anuem 051 0ouecmaa u 300poewvs Hacenerus. B XXI eexe 6 «300posom» numanuu
0cobeHHas poib npuodaemcs NPOOYKMAM CHeYuaibHO20 HAHAYEHUs KAK CMpameuyecKomy
HANpasieHuio pa3eumust NUWesot NPOMblULIEHHOCHIL.

Ileped npouzgooumenamu nuwebix HNPoOOYKMO8 NOAGUILCA B0ONPOC OMHOCUMENbHO
NOBbIULEHUSI  KAYecmed, OUoN0cUYecKoll YeHHOCmU, Oe30NACHOCMU,  VIYYUEHUS.  BKYCOBbIX
nokazamenei U pacuiupeHusi acCOpmuMenma OnpeoeieHHbIX U008 NUUeBbIX NPOOYKIMO8, 8 MOM
yucie u KUCIOMOLOYHBIX HANUMKOB.

Lenvlo pabomer ecmvb HayuHoe 000CHO8aHUe U pA3PAOOMKA HOBEUWUX MEXHOLO2UL
KUCTIOMOIOYHBIX HANUMKOS U3 MACHAHKU ONsl 6CeX (DYHKYUOHATbHBIX 2PYNN  HACENeHUs ¢
UCNONb308AHUEM €CMECTNBEHHBIX NPEOUOMUKO8 - CHUPYIUHBL U NPOPOUJEHHBIX POCIKO8 NULEHUYb.

Takum obpaszom npu paszpabomke U GbINOIHEHUU OAHHOU peyenmypul, HaAMU ObLIU
nocmasiienvl maxKue 3a0aHUs. 8bLyYUMsb U UCCIe008AMb, MEXHON0SUYeCKUe C8OUCMEA CNUPYIUHbL U
NPOPOUEHHBIX POCMKO8 NUuLeHUYbl OISl KUCIOMONOYHBIX HANUMKO8 U3 MACISAHKU, paspabomams
peyenmypy U MeXHOLO2UYECKYI0 CXeMy 20MOB0l NpOOYKYuu, Hnoooopams COOMHOUWEHUE
MUKPOOP2AHU3MO8, KOmopble OYyOYm YCUIUBAMb GKYCOBYI0 KOMHOZUYUIO U30ENUs, UCCIe008aMb
opeanoenmuyecKkue, GU3UKO-XUMUYecKue, MUKpoOUuoIo2uyeckue noKazamenu 20mogo2o npooyKma
U OYeHUMb KauecmeeHHble NOKA3amenu KUCIOMOLOYHO20 HANUMKA U3 MACTSIHKU.

Knwouesvie cnosa: kuciomonoumvie HANUMKY, MACIAHKA, CAUPYIUHDBL, HYMPUEHNHbILL

cocmae, l’lpOpOM/;eHHble pOCWlKU nuweruybl
Puc. 3. Tao.a. 9. JIur. 10.
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