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AHHOTAIUS agmopamu OblIU NPOBEOEeHbl UCCIe008AHUS U PACCMOMPEHA 803MONCHOCTb UC-
NOb306aHUSL 2UOPOKOLIOUOA U3 NCULIUYMA 8 Kayecmee cmadunusupyowel 000aexku 0/ yiyduie-
HUsL CIMPYKMYPHO-MEXAHUYECKUX CEOUCME KUCIOMOTOUHBIX NPOOYKMO8, 8 YACHHOCMU L02YPMO8.
Hcunnuym (ground psyllium husk) npeocmaensem coboti nopouwtok u3z wienyxu cemsiH UHOUUCKO20
no0opodicHUKA, codepaicawe2o 00 85% pacmeopumoii kiemuamxu. muxposnemenmol (Ca, Zn, Mg,
Cr, Co u 0p.) sumamunwl epynnol Bl, B2, B3, nonunenacvlujennvimu sxcuphsie kuciomol. [lpumene-
HUue NCULIUYMA 8 payuoHe 3PoexmusHo 01 HOPMANUZAYUU NUWEBAPEeHUsT U NPOPUIAKMUKU Ca-
xapuoeo ouabema. B xo0e 6biNOIHeHUs UCCIE008AHULL NONYYEeHbl 00pa3ybl UOSYPMA C PA3IUYHOU
KOHYeHmpayuel pacmumenvHou 000a6ku. Bvinoinensl ucciedosanuss OCHOBHbIX nokazamelell Ka-
Yyecmea 20mogulX 00pa3yo8: NOLYYEeHbl Pe3yabmamsl CUHepe3ucd, NIOMHOCMU, A3KOCMU U 8000~
ceazvlearoujeli cnocoonocmu. OnpedeneHo, Ymo UCHOIb308aHUE NCUNLTUYMA NO360JISIen YMEHbUUMb
NPOOOIHCUMENTLHOCMb NPOYECCd CKBAUUBANHUS, CROCOOCMEYem YIYYUEHUI0 6HEUWHe20 8UOd, MeK-
CMypul U KOHCUCMEHYUU NPOoOYKma. Ycmanosnena onmumaibHas 003a 6HOCUMOU pACMUMENbHOU
0obasku 6 uiocypme. [Ipumenenue oobasxu 6 xoauvecmee 1,5% u 2,0 % cnocobcmeyiom ynyuuie-
HUIO 8HEWHe20 8uoa, mekcmypul u KoHcucmenyuu. Ilonoscumensusie pe3yivmamol OGHHO20 UCCTe-
008AHUS 3AGUCAN OM XUMUYECKO20 COCMABA PACMUMENLHO20 2UOPOKOLIOUOd, COOEPHCAUe20 NO-
paoka 85% nuwesvix 8010KOH, uz komopwix 15-20% aensaiomcs 1e2KoyceosaemMviMu, 8bINOIHAIOUUE
POb  OONOTHUMENbHO20 CYOCmpama Oas MUKPOOP2AHU3MO8 3aKeacku. Pesynsmamoi ¢husuxo-
XUuMuueckux noxazameretl ucciedyemuvix 00pazyo8 ceUOemeabCmayiom o0 NOA0HCUMENbHOM GIUAHUU
UCNONB308AHUS 2UOPOKOIIOUOA U3 NCUTIUYMA 8 PeYenmypax KUCIOMOIOYHbIX npodykmos. Onpede-
JIeHA ONMUMAIbHAS KOHYeHmpayus Hocumol dodasku 6 npooykm (1,5%), mak xkak eésederue 0o-
OaBKU 8 MEHbUWUX KOIUYeCmBax HeyenecooopazHo, a OanbHelulee ygeruueHue SHOCUMOU 003bl
He2amueHo Glusem Ha opeanoienmuyeckue u QuuKo-xumuyeckue nokazamenu npooyKma.

KiroueBble ciioBa: Horypr, 3akBacka, THAPOKOJUIOW/, TICHJUTMYM, MOJIOKO, THTpYyeMasi KHC-
JIOTHOCTB, MIPOIIECC CKBALITUBAHUS, CTPYKTYPHO-MEXaHHUECKHUE CBOMCTBA
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Abstract

In this article, the authors consider the possibility of using hydrocolloids from psyllium as a
stabilizing additive to improve the structural and mechanical properties of fermented dairy prod-
ucts, in particular yoghurts. Psyllium (ground psyllium husk) is a powder from the husk of Indian
plantain seeds containing up to 85% soluble fiber. trace elements (Ca, Zn, Mg, Cr, Co, etc.) vita-
mins of group B1, B2, B3, polyunsaturated fatty acids. The use of psyllium in the diet is effective for
the normalization of digestion and prevention of diabetes mellitus. During the research, samples of
yogurt with different concentrations of vegetable additives were obtained. Studies of the main indi-
cators of the quality of finished samples were carried out: the results of syneresis, density, viscosity
and water-binding ability were obtained. It is determined that the use of psyllium reduces the dura-
tion of the fermentation process, improves the appearance, texture and consistency of the product.
The optimal dose of the applied vegetable additive in yogurt has been established. The use of addi-
tives in the amount of 1.5% and 2.0% contribute to improving the appearance, texture and con-
sistency. The positive results of this study depend on the chemical composition of vegetable hydro-
colloids containing about 85% of dietary fibers, of which 15-20% are easily digestible, acting as an
additional substrate for microorganisms of the starter culture. The results of the physico-chemical
parameters of the studied samples indicate a positive effect of the use of psyllium hydrocolloid in
the formulations of fermented milk products. The optimal concentration of the added additive in the
product (1.5%) has been determined, since the introduction of the additive in smaller quantities is
impractical, and a further increase in the applied dose negatively affects the organoleptic and phys-
ico-chemical parameters of the product.

Key words: yogurt, sourdough, hydrocolloid, psyllium, milk, titrated acidity, fermentation
process, structural and mechanical properties

Introduction. Dairy products are necessary for every person, regardless of his age and social
status. In all countries of the world, serious attention is paid to the development of dairy enterprises
through state support. Strict requirements are imposed on the quality of raw materials in the produc-
tion of dairy products in Western Europe, Asia, and the Middle East. In the Russian Federation, in
order to meet the needs of various market segments, more attention should be paid to the quality of
raw materials and focus on expanding the product line, since interest in a healthy lifestyle and prop-
er nutrition is growing in almost all countries of the world. [5, 6].

One of the topical areas of food biotechnology is the improvement of traditional and the crea-
tion of new food technologies with functional ingredients that have a positive impact on the quality
and properties of products intended for a healthy diet. In addition to taste and nutritional value, the
appearance and texture of products also play an important role for the consumer [1,8]. The most
common ways to improve the structural and mechanical properties of fermented milk products pro-
duced by the reservoir method include the use of starter cultures with thickening properties, the use
of special processing modes, the introduction of hydrocolloids of plant and animal origin as stabiliz-
ing food additives [4, 3].

Hydrocolloids of plant origin are a heterogeneous group of long chain polymers capable of
forming viscous disperse systems. The ability to "bind" water molecules occurs due to the presence
of a large number of hydroxo groups (-OH) and carboxyl radicals (-COOH), which determines their
hydrophilicity [7]. In this regard, the optimal choice of food hydrocolloids makes it possible to
achieve the required consistency of fermented milk products, ensure quality stability, eliminate
whey separation, enrich the product with the necessary macro- and microelements, provided that the
dose of the added additive is determined correctly. So, an excessive amount of a stabilizer contrib-
utes to the appearance of so-called “textural defects” - a jelly-like, mealy, excessively dense, un-
characteristic for yogurt consistency; and an insufficient amount of the additive does not prevent the
separation of whey [3, 10].

The ability to form a hydrocolloid system is noted in such plant materials as psyllium. Psylli-
um (ground psyllium husk) is a powder from the husks of Indian psyllium seeds, containing up to
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85% soluble fiber. In addition to fiber, the chemical composition of psyllium is represented by
many trace elements (Ca, Zn, Mg, Cr, Co, etc.), vitamins of group B 1, B », B 3, polyunsaturated
fatty acids. The use of psyllium in the diet is effective for normalizing digestion and preventing dia-
betes [2,7,8,9].

In connection with the foregoing, the purpose of this work is to study the possibility of using
psyllium hydrocolloid as a stabilizing additive to improve the structural and mechanical properties
of fermented milk products.

Materials and research methods. Samples of yoghurts made with the use of psyllium in the
form of a hydrocolloid were selected as objects of study; control sample - yogurt without the use of
additives. When preparing the samples, we used normalized milk (mass fraction of fat 2.5%, protein
3.2%), dry sourdough "Skvaska™ (manufacturer Kaprina, Russia), consisting of Streptococcus ther-
mophiles and lactobacillus bulgaricus in the amount specified in the instructions. Before introduc-
ing psyllium into the fermented milk product, a preliminary preparation was made. The preparation
stage consists in the swelling of psyllium in normalized milk in a ratio of 1:5 at a temperature of 80-
90 ° C, the duration is 15-20 minutes. The resulting dispersed phase was added to the product in
doses: 1.0; 1.5; 2.0; 2.5% 3 minutes after adding the starter. The finished mixture was kept at 37°C
for 7-10 hours until the formation of a clot with an acidity of 75°T. Determination of titratable acid-
ity was performed every 30 minutes, and after fermentation on the 1st and 7th days of storage of
finished products.

When performing the experiment and achieving the set goal, we were guided by generally ac-
cepted research methods: GOST 31981-2013 “Yogurt. General technical conditions”; GOST 3624-
92 “Milk and dairy products. Titrimetric methods for determining acidity.

Research results and their discussion. The main technological operation in the production
of yogurt is the process of fermentation of milk. Therefore, at the first stage, it was evaluated (Fig-
ure 1).
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Pucynok 1. Pe3yabTaThl OlleHKH THHAMUKH npouecca ckpammBanusi/ Fig. 1. The results of the assess-
ment of the dynamics of the ripening process

The shortest ripening time is noted for samples No. 3, 4 (4 hours 30 minutes), the content of
the dispersed phase in which is 2.0 and 2.5%, the longest fermentation process took place in the
control sample without the addition of psyllium hydrocolloid (7 hours 30 minutes) . With an in-
crease in the introduced dose of non-dairy filler, the fermentation time for the samples decreased,;
therefore, when psyllium hydrocolloid is introduced into the yoghurt formulation, it is necessary to
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reduce the fermentation time. We assume that the results of this study depend, first of all, on the
chemical composition of the plant hydrocolloid, which contains about 85% dietary fiber, of which
15-20% are easily digestible, acting as an additional substrate for starter microorganisms.

In addition to the ripening time, the effect of the additive on the results of titratable acidity
during long-term storage of products was studied (Figure 1). The samples were stored in a refrigera-
tor at 4°C for 7 days. So, in the control and in sample No. 4, the highest values of titratable acidity
are noted and amounted to: on day 1 - 112 and 115°T, on day 7 - 130 and 140°T, respectively.
Probably, this factor is due to the fact that the optimal content of psyllium hydrocolloid acts as a
stabilizing additive and prevents the separation of whey and, accordingly, increases the shelf life of
the product.

Along with the assessment of the dynamics of the ripening process, studies were also carried
out on the main indicators of the quality of finished samples (Figure 2).
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Pucynok 2. U3meHeHne (pu3MKO-XMMHUYECKHX MOKa3aTeJIell uccae yeMbIX 00pa3oB B 3aBHCHMOCTH OT JJIH-
TeJILHOCTH XpPaHeHHs
A-miotHocTb; b — cunepesuc; B — Baskocts; I' — BogocsssiBaromias criocobrocts/ Fig. 2. Change in the physico-
chemical parameters of the studied samples depending on the duration of storage
A-density; B - syneresis; C - viscosity; D - water-binding capacity

The results of the physicochemical parameters of the studied samples (Figure 2) indicate a
positive effect of the use of psyllium hydrocolloid in the formulations of fermented milk products.
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In a sample with an additive concentration of 1.5%, a high density and viscosity are characteristic,
which affects the formation of a pleasant texture of the product. In this case, the degree of syneresis
decreases. In the control sample and with the addition of a plant additive in an amount of 1.0%, the
syneresis values are quite high, and, on the contrary, the water-binding capacity of the samples de-
creases during storage. This indicates that the amount of the added additive is not enough to form a
homogeneous, dense clot, and whey separation is observed during storage. The use of hydrocolloid
plant compounds in the technology of preparing yogurt in the amount of 2.0 and 2.5% leads to a
significant increase in viscosity and density, while during the storage of samples, these indicators
continue to increase. This is probably due to the fact that a high content of hydrophilic compounds
continue to "bind" liquid molecules, which leads to the appearance of so-called "textural defects" - a
jelly-like, excessively dense consistency uncharacteristic of yoghurts.

The next stage of the work was the study of the organoleptic characteristics of the obtained
samples according to GOST 31981-2013, the data are presented in table 1.

Table 1 - Organoleptic characteristics of samples

Index Control sample | Sample #1 Sample #2 Sample #3 Sample #4
(conc. 1.0%) (conc. 1.5%) (conc. 2.0%) (conc. 2.5%)
Appearance Homogeneous, Homogeneous, Homogeneous Homogeneous, Homogeneous,
with a dense | with a dense | ny, with a dense | with a dense | with a dense
clot, a small | clot, a small | curd, no serum, | curd, no whey, | curd, no whey,
amount of whey | amount of whey | creamy texture | creamy texture | jelly-like texture
separated separated
Taste, smell Pure sour milk Pure sour milk Pure sour milk There is  a | Pronounced
grassy taste and | grassy taste and
smell smell
Color Milky  white, | milky white, milky white, milky white, Milky  white,
homogeneous slight presence | slight presence | clear presence | high content of
of psyllium | of psyllium | of psyllium | psyllium husk
husk husk husk
Final tasting | 4.56 4,60 4,87 4,55 3,84
score

According to the data from table 1, the introduction of psyllium in the form of a hydrocolloid
into the samples affects the organoleptic characteristics of yogurt. The use of the additive in the
amount of 1.5% and 2.0% contributes to the improvement of the appearance, texture and consisten-
cy, the release of whey was not observed. This is due, as mentioned earlier, to the ability of psylli-
um to gel. However, at 2.0% and 2.5% plant hydrocolloid concentrations, the samples exhibited a
grassy taste and smell, which is not attractive to consumers. Thus, sample No. 2 received the high-
est rating at the tasting.

Conclusions. Thus, as a result of the research, a fermented milk product was obtained, en-
riched with a vegetable component, which acts as a stabilizing additive. The optimal concentration
of the additive introduced into the product (1.5%) was determined, since the introduction of the ad-
ditive in smaller quantities is impractical, and a further increase in the applied dose negatively af-
fects the organoleptic and physico-chemical parameters of the product. The positive results obtained
during the experiment indicate the possibility of introducing this technology in production.
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