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ABSTRACT

The aim of this work is to carry out comprehensstadies that would allow to justify theoreticallpca
experimentally use of probiotic poly-specific contrates Bifilact A and Bifilact D and bifidogenidér
intake Bene8'Synergy1 as high-performance synbiotic supplemdifts.selection of bifidogenic fibers for
administration into uniform synbiotic systems ibstantiated. Indicators of synbiotic systems cdimgj<of
Bifilact A or Bifilact D probiotics and Bené§Synergy1 prebiotic are studied; at the same tiraentrmber
of living cells of microorganisms in the system ath@ antagonistic activity of synbiotic systems was
determined. The reasonability and efficacy of BéN&ynergy1 fiber intake as a functional ingredierthwi
bifidogenic properties was determined. The effddhe Bened"Synergyl prebiotic on the growth rate of
lactobacilli and bifidobacteria is studied, whicte dhe part of combined bacterial concentratedaBifiA
and Bifilact D. It was revealed that in synbiotigstems, fiber intake Ben&6Synergyl stimulates the
growth of probiotics and also enhances the antatjoractivity of bacterial concentrates Bifilactahd D
that confirms the reasonability of creating a sgiibi system, representing a combination of probsoti
Bifilact A or Bifilact D and prebiotic bifidogenifiber intake Beneb’Synergyl. Conducted studies have
shown the reasonaibility of creating a synbiotisteyn representing a combination of probiotics Bdfil A
and Bifilact D and prebiotic bifidogenic fiber i@ Bened"Synergyl, providing synergistic effects on
physiological functions in the human body. Perfodra@alysis of functional and technological properof
pro-and prebiotics made it possible to determinenrageas of their application in creating functibfeod
systems with predetermined target properties andtsre.
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1. INTRODUCTION Along with the use of antibiotics, the products
containing probiotics and prebiotics are also wideded
Now the change in qualitative composition of the since they have a beneficial effect on the qualitat
intestinal microflora is wide-spread, it is assoeth  composition of the human’s microflora through its
with the reduction of the immune status, metabolic correction, restoring digestive functions, as wal
disorders (Pool-Zobel and Sauer, 2007). This pmoble increasing the body's resistance against different
is often associated with the use of antibioticst tha infections (Winkleret al., 2005).
suppress the normal intestinal microflora and premo Over the recent times in the Russian Federation the
the appearance of highly resistant strains ofrange of fermented foods with probiotic cultures is
pathogenic and opportunistic pathogen constantly extending that is justified by their pive
microorganisms (Bayskhanova and Omar, 2012). effects on human health (Dzhahimatal., 2013).
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Table 1. Comparative evaluation of the probioyics and prigtsceffect

Probiotics Prebiotics
Functions For introducing foreign microflora intoet To stimulate the growth of own microflora.
intestinal tract.
Composition Probiotic preparations containing liviredls
of normal intestine flora: Bifidobacteria,
lactobacilli and others. Prebiotics preparationistain substances that
are nutraceuticals (food) for useful intestinal
microflora.
Treatment strategy Colonize the intestinal tractdogign microflora. Stimulate the growth of owrtastinal microflora.
Permeability Only 5-10% of living bacteria, contaéhin the Prebiotics are not digested in the upper
probiotics, reach the colon. gastrointestinaitteand reach the colon unaltered.
Selectivity Probiotic preparations contain only $teains Prebiotics, as food substrate for noriog fof the
of beneficial bacteria out of the 500 species of ntestine, stimulate the entire population of
the intestine normal flora. beneficial bacteria.

Consumption of probiotics, i.e., the drugs and conditions TU 10-02-02-789-192-95; pH was measured
products created on the basis of living organisrosnf by potentiometric method according to SSS 3624-87;
the representatives of the normal microflora of hom antimutagenic activity was determined by Ames test;
and animals, is an important element of the hedttod  structural and mechanical properties of model syste
concept that is one of the most effective and ere measured by reotest and CT-1 structure meter.
physiological ways to prevent disorders of the wficra Experiments were performed in replicates of five
in the gastrointestinal tract and thereby to teeatimber times, providing reliable results and mathematical
of developing secondary disorders of not only diges  eatment of the results of experiments was perorm
but also the immune and endocrine systems g, statistica 6.0 package in accordance with the

(V|Ishan.sk.aya, 1979). . . . recommendations (Vosnesenskiy, 1981).
Prebiotics do not contain live microorganisms but

they create flawless conditions for the existenoe a
development of beneficial bacteria. Many prebiotics 3.RESULTS
the food for bacteria. At the first stage we studied the indicators oftégtic

_Prebiotics mainly include the variety of fiber gystems, consisting of Bifilact A or Bifilact D pintics
intake that can be dissolved in water and foodl_dqu and BeneB"Synergyl prebiotic. So we determined the
(Yazawa and Tamura, 1978). Like other fiber intake, nymper of living cellsof the microorganisms in tystem
prebiotics have the ability to bind and excretevatipn — 4tier 6, 24, 36 and 48 h, as well as antagonistieity of

of toxic s_,ubstances coming along with fOOd.’ inchgli synbiotic systems was determined, wherein the
mutagenic pyrolysates formed from frying meat gonedVMsynergyl prebiotic was  introduced  into
products at a high temperature. Prebiotics protieet cultivation medium in an amount of 5%

intestinal tract against the penetration of patmige Results on the effect of the BeRSynergy1 prebiotic

microorganisms (Anisimov, 2005), because they ereat - e e
an aci%ic env(ironment ’ unfa\aérable for gnteric on growth rate of lactobacilli and bifidobactenehich are

pathogens (Lodygiet al., 2006). the part of the combined. pacterial concentrategaBifA
Differences in effect of probiotics and prebiotme  and Bifilact D, are shown iRig. 1.
shown inTable 1. The presented data show that the addition of
Bened“Synergyl soluble fiber intake into the bouillon
2. MATERIALSAND METHODS stimulates the growth of bifidobacteria and lactibaSo
the biomass of probiotic cultures increases irtifés.
Viscosity of probiotics was determined by It is interesting to note the increase of duratadn

rheological method at 20°C wusing an Ostwald the exponential growth phase on the medium
viscometer; specific growth rate of microorganiswes supplemented by Ben&6Synergyl prebiotic. This
determined by increasing of biomass; quantitativecan be explained by the differences in the
account of microorganisms was performed by limiting carbohydrate composition of the experimental media
dilution in Gas Modified Atmosphere (GMA) or and the control media, as well as the inclusion of
Hydrozit of Maleic Acid (HMA) according to technica different enzyme groups into the metabolic process.
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Fig. 1. Effect of fiber intake BeneoTMSynergyl on probistgrowth rate

When studying the antagonistic activity, the growth ~ To determine the technological properties of
suppressing of the test culture was observed &g @sr probiotics and prebiotics (Schrezenmeir and De &/res
after 20 h of cultivation, whereas the complete 2001) in structured dispersion systems, the studiEre
destruction of the test cultures both of Bifilact ahd conducted on a model suspension of the powdereatr sug
Bifilact D was observed after 48 h. Investigati@sults particles, dispersed in confectionery fat at thepeised
of antagonistic activity of probiotics in symbiotic phase concentration of 60%.
products with bifidogenic fiber are presentedrig. 2. With the help of such suspension we can make a

As can be seen from the presented data, themodel of a simple two-component structured dispersi
significant antagonistic activity was shown by siptic system with solid particles of the dispersed hytiip
systems and the introduction of bifidogenic fibetake phase (sugar powder) and hydrophobic dispersion
Bened“Synergyl promotes significant increase in medium (confectionery fat). The structure formation
antagonistic action of combined probiotic bacterial process in fat mass is due to cohesion of sugar
concentrates of Bifilact A and Bifilact D. Thus,der the microparticles through the thin layers of the faage.
influence of just bacterial concentrates, the numife We have conducted studies on the effect of Bifikact
E.coli cells decreased in 7.8 and 7.5 times, rdiEdy, and Bifilact D probiotics, as well as Bed&&ynergyl
whereas under the action of synbiotic systems theserebiotic, on the rheological properties of the
figures were in 43 and 42.7. The growth suppression'confectionary fat - sugar" model system. The amain
index of Pr. vulgaris for a system containing Bifit D prebiotics introduced into the system varied frontol
was 46.8+0,1%, whereas that for a system containing20%, while the amount of probiotics ranged from @1
Bifilact A was 48,0+0,1%. The cell quantaty of Stap 1% relative to the weight of the system components.
aureus under the effect of Bifilact D bacterial The research results concerning the effect of
concentrates in symbiotic with Ber&Synergyl probiotics and prebiotics on the effective viscpgiff
decreased by 53+1%, while for concentrates of &ifil model structured systems with undistorted and lfotal
A this figure was 55+£1%. The inhibition degree dfrC  distorted structure is shown Kig. 3. Data are given at a
freundii when adding the symbiotic system to thst te temperature of 28+1°C, the prebiotic dosage of Hsfb
culture also increased. the probiotic dosage of 0.8%.
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Fig. 2. The antagonistic activity of combined bacteriah@entrates in the synbiotic products with bifidoigdiber
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Fig. 3. Effect of probiotics and prebiotics on the chanfjthe effective viscosity of the model systemshwinhdistorted structure at a
shear rate of 1§ 1-confectionary fat-sugar; 2-confectionery fagauBeneoTMSynergyl prebiotic fiber; 3-confectionary
fat-sugar-Bifilact D; 4-confectionery fat-sugar-Bé#t A

4. DISCUSSION Thus, performed studies have shown the reasonabilit
of creating a synbiotic system, representing a
The main production technology of functional combination of Bifilact A or Bifilact D probioticsind
synbiotic products (Krasin&t al., 2008) is a search the prebiotic, i.e., BeneoTMSynergyl bifidogenibefi
andimplementation of natural origin substancesjrwtav intake, providing synergistic effect on physiolagic
both technological and physiological functionality functions in the human body.
(Shimizuet al., 2009). It should be noted that in structured disperseesyst
It was experimentally revealed (Dzhahimova, 2009) the substances included in the probiotics and ptieki
that antagonism of bifidobacteria enhances in the(Mizota, 1996) can weaken the interaction between t
presence of BenéYSynergy1 prebiotic. particles of the solid phase by modifying the natof
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