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Beneficial effects on a host health of probiotraists of spore-forming bacteria
of the Bacillus genus in combination with prebiosabstance lactulose were
investigated. The influence of prebiotic lactulase the Bacillus subtilis39 and
Bacillus subtilis51 lyzosymic activity were analyzed. The dependendeeofirowth
inhibition zones extension on lactulose quantityoituced into cultural medium was
displayed.
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I ntroduction

Probiotics are viable cell preparations that haseeficial effects on the health
of a host by intestinal balance amendment via iwvgaofeed value, enzymatic
contribution to digestion, inhibition of pathogemnmicroorganisms, antimutagenic
and anticarcinogenic activities, growth-promotiragtbrs and an increased immune
response [1].

Probiotic preparations are becoming increasinglgilable to the public as
beneficial functional foods that purport to promdtealth benefits of consumers.
They are used in bacterioprophylaxis of gastrotmakdisorders in humans. Often
these disorders are a direct result of antibiosiage, which creates an imbalance in
the normal intestinal microbiota composition. Baietemost commonly used as

probiotics include the lactic acid bacteria (LAB9,g. lactobacilli, enterococci,



streptococci, and bifidobacteria. Probiotic prepars may be ineffective in term of
fail to deliver the proper number of bacteria te fplace of their main action, i.e.
colon. But probiotic preparations that combine ®asi probiotic bacteria with
oligosaccharide substrates (prebiotics) get mopeiiaoity.

Nowadays the problem of finding effective, safe awdnomically beneficial
probiotic strains of bacteria as well as in comborawith prebiotics for creation of
more potent drug is ongoing researches. Two strainspore-forming aerobes as
B. subtilisin combination with lactulose or lactitol can b&ed as effective probiotics
for solving all these problems, because of itsadiffe potential transition through the
stomach to the colon, high antagonistic activitaiagt pathogenic microorganisms
and opportunistic pathogens of gastrointestinaittfa], comparatively low cost of
their cultivation and rapid action.

Experimental evidences suggest that the ingestbrsubstantial numbers of
harmless bacteria indeed provide a beneficial effecthe enteric biota. Except for
the lactic acid bacteridacillus species are also used as probiotics [1-3]. Prabioti
preparations contain bacterial spores, with themal advantage that the spore can
survive during transition through the stomach intBecillusspecies are substantially
different from other probiotic bacteria, being painfy aerobic saprophytes found in
the soil. It's also known that sont®acillus species belong to transient normal
microbiota of human gastrointestinal tract, tioas) be easily used as probiotics [2, 3].

Prebiotic effect of lactulose was proved in mu#iphvestigations by increased
bifidobacteria number in the colon of patients [4dctulose stimulates the growth of
normal bowel human microbiota, promotes infecti@sistance of the organism
against a range of pathogenic microorganisms amporeymistic pathogens such as
Shigella Salmonella Rotavirus, Yersinigtc [5]. The earlier scientific investigations
showed the possibility of successful combinatiohgrobiotic bacteria with prebiotic
lactulose [6, 7].

It's essential to determine lyzosymic activity Bf subtilis 39 and Bacillus
subtilis 51 during their co-cultivation with lactulose antelpiotic influence on the

enzyme activity Lyzosymic activity of the strain plays a main rofe pathogenic



microrganisms and opportunistic pathogens growtibition, thus probiotic efficacy
elevation.

Materials and methods

Lyzosymic activity of twoB. subtilisstrains at their cultivation with prebiotic
lactulose was examined. For lyzosymic activity (LAgtermination molten and
cooled to temperature 45 °C meat-peptonic agar (MiRArient medium was used.
MPA was poured in monotonic layer in a Petri plat@fter nutrient medium
solidification and cooling one drop of broth withaily test cultures prepared
according turbidity standard number 10 was inoealatnocula were incubated for
18 — 24 hours at temperature 37 °C. After inculpalimng cells of microorganisms
were being treated with chloroform fumes for 30 mfter chloroform treatment,
nutrient medium with 0.2 ml of 1 billion daily agamnspension dflicrococcus luteus
culture were poured on macrocolonies. The resilthe experiment were counted
after the day of incubation at temperature 37 °@wéh inhibition zones (GIZ) of
M. luteus indicator culture were observed around lyzosymeractcultures.
Quantitative evaluation of LA was detected at maximconcentration of lyzosyme
in the plates with inhibited indicator culture.

Results and discussions

Lyzosyme is an enzyme that belongs to a class dfdhgses. It selectively
hydrolyzes glycosidic bonds in murein — complexplokymer, which is the part of
the bacterial cell wall [8].

As a result of conducted experiments, it's founattthe probiotic strain
B. subtilis39 has a quite expressed lyzosymic activity (GIZ5=t 1 mm) in contrast
to B. subtilis51 (GIZ = 1 £ 0,3 mm) (Fig. 1). With prebiotic tatose addition into
the cultural medium lyzosymic activity significaptincreases, at the same time

enzymatic activity depends on the concentratiolactilose in the medium.
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Fig.1. Lactulose effect on bacilli probiotic strainslyzosymic activity

Lyzosymic activity increasing was also observecthwit aeruginosat1l4l. The
initial GIZ diameter of test-culturdl. luteus 5 + 1,2 mm, lactulose addition into the
cultural medium changes the enzymatic activity tldgpends on prebiotic

concentration in the medium (GIZ =8 £ 1,5 mm).

CONCLUSIONS

Provided investigations clearly show that lactul@siling into the nutrient
medium results in a increased lyzosyme biosynthgistrainsB. subtilis 39 and
B. subtilis51. Prebiotic addition significantly elevates guataistic activity of bacilli
against pathogens, amplifying the useful qualibésprobiotic preparation. Thus,
lactulose can be successfully applied together iitth B. subtilisstrains in a new
combined synbiotic product. Also this study giveseantial impulse for the further
investigations of several probiotic bacteria ssamombination with different nature
prebiotics for finding the most efficient and ecomcally profitable one that may

significantly amplify the useful qualities of chasprobiotic bacteria strains.



REFERENCES

1. Casula GBacillus probiotics: spore germination in the gastroimestract /
G. Casula, S.M. Cutting // Applied And Environ. bbiology. — 2002. — Vol. 68. —
P. 2344 — 2352.

2. Green D.H. Characterization of Twdacillus Probiotics / D.H. Green,
P.H. Wakeley, A. Page // Applied And Environ. Mibrology. — 1999. — Vol.65,
Ne 9. — P. 4288 — 4291.

3. Hoa N.T. Characterization 8acillus Species Used for Oral Bacteriotherapy
and Bacterioprophylaxis of Gastrointestinal Digyed/ N.T. Hoa, L. Baccigalupi,
A. Huxham // Applied And Environ. Microbiology. 2000. — Vol.66Ne 12. —
P. 5241- 5247.

4. Clausen M.R. Lactulose, disaccharides and ooloftora. Clinical
consequences / M.R. Clausen, P.B. Mortensen //Drd997. — Vol.53. — P.930 -
942.

5. De Preter V. Lactulose administration in heakbjunteers is associated with
a reduced beta-glucuronidase activity and an iser@afecal bifidobacteria / V. De
Preter, H. RaemefT, Vanhoutte // Gut. — 2005. — Vol.54P--17.

6. Saveka M.A. Influence of Prebiotics Lactitol dratctulose on the Growth of
Probiotic StrainsBacillus subtilis39 andBacillus Subtilis51 and the Growth of
Opportunistic Pathogens / M.A. Saveka, M.A. ChatahdD.A. Vasylchenko /
Materials of the Il International Research and ciice Conference ['Current
problems of Biology, Ecology and Chemistry"], (Zaigbzhya, May 11-13 2012 ).
— Zaporizhzhya: Copy Art, 2012. — P. 368 — 3609.

7. Charalampopoulos D. Prebiotics and Probiotmsrige and Technology / D.
Charalampopoulos, R. A. Rastall- New York, NY, USgringer, 2009. — 1273 p.

8. Lederberg J. Encyclopedia of MicrobiologyJ/Lederberg — [ 2nd ed]. —
Vol. 1. — New York, USA: Academic Press, 2000P-1896-1907.



BILTHB ITPEFIOTHKIB HA JTI3OLIHMHY AKTHBHICTh FAKTEPIH
POAY BACILLUS

M. A. Caseka, O. A. Bacunvuenxo

Hayionanvnuu asiayitinui ynieepcumem, m. Kuis

Hocnioosiceno  nozumueHuil  6NAUE  HA  300P0O6’ S OP2AHIZMY-20CNO0Aps
npobiomuynux wmamie cnopoymeopioiouux oaxmepit pooy Bacillus y noeonanni 3
npebiomukom nakmynosorw. IlIpoananizosano 6naue JaaKmyno3u HaA JAi30YUMHY
axmusenicms npodiomuynux wmamie Bacillus subtilis39 ma Bacillus subtilis51.
Tlokazano 3anesicHicmo 30inbuieHHs dlamempy 30H NPUSHIYEHHST POCTY NAMO2EHHUX
ma YMOBHO-NAMO2EHHUX MIKPOOP2AHi3MI6 810 KILIbKOCMI JIAKMY103U, GHECEeHOi y

NoOJCUBHE cepedoeuu;e.

Kniowuosi cnosa. npodiomuku, npebGiomuxu, CcuHOiOMuUKu, Jai30YUMHA

axmusenicms, nakmynosa, Bacillus subtilis, Micrococcus luteusonu npueniuenns

pocmy.

BJIMAHUE ITPEFUHOTHKOB HA JIH30ITUMHYIO AKTHBHOCTb
BAKTEPHH POJA BACILLUS

M.A. Caseka, O.A. Bacunvuenko

Hayuonanonwvii asuayuonnwiil ynusepcumem, 2. Kues

Hccnedosano nonoscumenvhnoe 6ausHue HaA 300p06be  OPAHUIMA-XO3AUHA
nPoOOUOMUUECKUX — WMAMMO8 cnopoobpasyiowux 6axmepuii pooa Bacillus ¢
KOMOUHayuu ¢ npebuomukom nakmynosou. Ilpoananuzuposano iusiHue 1aKmyno3vl
Ha JU30YUMHYIO akmusHocms npoouomuyeckux wmammos Bacillus subtilis39 u

Bacillus subtilis 51. [llokazana 3asucumocmov yeenuuenuss ouamempa 30H



YCHEMEHHO20 pocnma NAMOSEHHbIX U YCIHO0BHO-NAMOSEHHBIX MUKDPOOPSAHRU3IMOE 0Nl

KOIUYeCcmaa J1aKmyio3vl, BHECEHHOU 8 NUMAMENbHYIO CpPeoy .

Knioueevie cnosa. npobuomuxu, npebuomuxu, CUHOUOMUKU, JTUBOYUMHAS

axmuenocmo, aaxkmynosa, Bacillus subtilis, Micrococcus luteusgnsr yenemennozco

pocma.



