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MUKPOUHKAIICYJIMPAH LACTOBACILLUS CASEI KAKO JOAATOK HA
HNCXPAHA - TEXHOJIOIIKU U ®YHKIIMOHAJIHU CBOJCTBA

ANCTpaKT

Llen Ha OBOj HCTpaXKyBayKy TPy € GopMyJialyja Ha MUKPOYECTUYEH CUCTEM COCTaBEH Of
Ca-anruHaT u CypyTKMHHU IPOTEUHHU, HAMEHET 3a e(h)UKaCHO HaCOYyBamke Ha 0CI0001yBambETO HA
npoouoTuxot Lactobacillus casei 01 Bo J0JIHHOT HHTECTHHYM.

3a n1o0uBame Ha MUKPOUYECTUYHHOT CHUCTEM, KOPUCTEHA € KOMOWHAIMja Ha eMYJI3HCKa
TEXHHUKa CO MOCIIEA0BATEIHO 00JI0XKYBambe, Koja omndaka eMyJIrupame Ha BOACHA CYCIIeH3Hja 0]
HatpuyMm anruHat u Lactobacillus casei Bo macimHoBO Macio koe coapxu 0.2 % Tween 80 u
OLBPCHYBAak€ Ha EMYJITHPAHUTE KAallKh TNPEKy BKPCTEHO jOHOTPOIIHO BMPEKYBambE CO
JIBOBaJICHTEH Kaimiuym Bo pactBop ox CaCly. 3a nononHuTenHa crabuim3anuja Ha
MHUKPOYECTUYHUOT CHCTEM, KOPHCTEHO € JIONOJHUTEIHO OOJIOKyBamke CO HAaTHBHH,
XHUIIPATU3UPAHN CYPYTKHHH NPOTEUHH M TOcienoBarenHa nuoduimsanuja. BMpexxyBameTo Ha
HOJIMMEPUTE CE OJIBMBA BO YCJOBH Ha KOHLCHTPALIMCKH OrpaHuYyBamba Ha anruHatot, CaCl, u
CYpPYTKMHHUTE NMPOTEHHHM, & ONITUMHU3AIMjaTa Ha MOBEKEKPATHUTE OJTOBOPHU CE€ BPILIHU CO NMPUMEHA
Ha moTmonH akropujaten musaju 2% JledpuHMpamero Ha eKCIepHMEHTAIHATa MaTpHIIa,
MOJIEIMPABETO HAa OJITOBOPHUTE U OIIEHKATa HA KBAJIMTETOT M COOJJBETHOCTA HA MOJIETIOT € M3BPILIEHO
co npumeHa Ha codrBepckara nporpama MODDE 8.0. ExcriepuMeHTanHuOT miaH BkiydyBa 11
cepum, TPH IITO BpIUIEHA € MPOIEHKAa Ha AWUCTPHOYIMjaTa HAa YECTUYKUTE IO TOJEMHHA, 3eTa-
HOTEHIIM)aJIOT, BUTATHOCTA Ha L. Casei BO TEKOT Ha MHKPOMHKAICYIHPAETO, COAP)KUHATA HA
KaJIIMYM BO YECTHYKHTE, KaKO M OCI000yBambETO M BUTATHOCTA HA MPOOMOTUKOT BO CUMYIIMPAH
racTPOMHTECTUHAJICH TPAKT.

Co mpuMeHa Ha crioOMEHaTaTa TEXHHKA Ha WHKAICYJIHpame, JOOMEHH Ce YECTHYKH CO
npudarimea chepruuna mopdoioruja, co roaemMusa ox 36,32 — 77,43um nocie OUBPCHYBambE U
8,35 nmo 9,88um mocie mporecoT Ha THodIIM3aNmja, 3eTa NoTeHIrjan ox -36,23 mo -21,07 mV,
COJpXKHMHA Ha KanuuyMm o 2,96 no 4,72%, coapxuna Ha Bozxa oxa 2,8 1o 3,5 % u BUTAIHOCT Ha
MPOOMOTHKOT BO YeCTHYKUTE Tocie Jsmodmmusammja ox 9,30 mo 10,87 logiocfu/g.
[IpeKHBYBaKETO M OCI0001yBAHETO HA MPOOHOTUKOT € CISICHO BO CUMYJIMPaHH IN VIVO yCIIOBH,
TeK Ha 24 4Yaca, CO KOPHUCTEHE Ha METOAOT Ha TOCJIeA0BaTelIHAa U3MEHAa Ha MEAUYM, NPHU IITO
nobuena e ButamHocT ox 3,6 1o 8,32 logiocfu/g.

EBanyanmjata Ha 1OOMEHHTE pe3yiTaTH O] EKCIEepHMEHTATHaTa MaTpUIla, OBO3MOXKH
omnpejenyBambe Ha ONTUMalIHa (opMyrnanuja, koja ce coctoun of 2,5% anrunar, 3% CaClo u 3%
CYPYTKHHU MPOTenHH. DU3NUKO-XEMUCKHUTE U (PYHKIIMOHATHUTE KAPAKTEPUCTUKHU Ha ONITHMATHATA
¢dopmynanmja, ja mpaBaT MMOroJHA 32 UHKOPIIOpUpame BO GuHaiHa (apmarieBTCKa (opMyaimja
Kako JIOJaTOK Ha MCXpaHa WIA BO (YHKIMOHAJICH MpPEXpaHOEH IMPOW3BOJ 32 OJPXKYBame Ha
MHUKPOOHOJIOMKHUOT OalaHC HAa WHTECTHMHAIHATa MHUKpO(DIIOpa, co MOceOeH akKIeHT Ha COCTOjOH
MOBp3aHU CO WH(IIAMAaTOPHU IPEBHU 3a00iyBama W cOCTOjOM. TepameBTCKMOT MOTEHIMjal Ha
onTUManHaTa popmynaiuja 6emre MOTBPJCH BO CTy/Mja Ha eKCIIEPUMEHTAJICH MOJIEN Ha KOJIUT Kaj
cTaopuy, pu mro Oerre 3a0enexano cTaTUCTUUKH 3HayajHo (p<0,05) HamairyBame Ha aKTUBHOCTA
Ha MHUEJIONEpOKCHIa3aTa U HaMallyBame Ha MapaMeTpUTe MOBp3aHH Ha WH(IIamalyja.
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MICROENCAPSULATED LACTOBACILLUS CASEI AS A FOOD SUPPLEMENT -
TECHNOLOGICAL AND FUNCTIONAL PROPERTIES

Abstract

The main aim of this research was to formulate microparticulated delivery system,
comprised of Ca-alginate and whey proteins, intended for efficient colon delivery of the probiotic
Lactobacillus casei 01.

To obtain the microparticulated system, emulsion technique combined with subsequent
coating was used. Namely, aqueous suspension of sodium alginate and L. casei was emulsified in
olive oil with 0.2% Tween 80 followed by hardening of the emulsion droplets in a solution of
CaCls. Further stabilization of the microparticulated system was achieved by coating of the formed
microparticles with native hydratized whey protein and subsequent lyophilisation. The
microencapsulation was carried out in concentration limits of alginate, CaCl, and whey protein,
while optimization of multiple responses was performed using full factorial design 23.
Experimental matrix, modeling of the responses and assessment of the quality and compatibility
of the model was accomplished by using software MODDE 8.0. The experimental plan included
11 batches and the assessed responses were particle size distribution, zeta-potential, viability of L.
casei within the particles after their preparation, calcium content and the release and viability of
the microencapsulated probiotic in simulated gastrointestinal conditions.

Particles with acceptable spherical morphology were prepared, with size from 36,32 —
77,43 um after coating and 8.35 to 9.88 um after lyophilisation, zeta potential from -36.23 to -
21.07 mV, calcium content from 2.96 to 4.72%, moisture content from 2.8 to 3.5 % and viability
of the probiotic within the particles after lyophilisation from 9.30 to 10.87 logiocfu/g. Survival and
probiotic release was evaluated in simulated in vivo conditions during 24 hours using medium
exchange method and survival rate from 3.6 to 8.32 logiocfu/g was obtained.

The results obtained from the experimental design pointed to the optimal formulation
comprised of 2.5% alginate, 3% CaCl> and 3% whey protein. Physicochemical properties and
functional characteristics of the optimal formulation make the formulation suitable for incorporation
into a final pharmaceutical formulation as a food supplement or into a functional probiotic food for
retaining the microbiological balance of the intestinal flora, with a special emphasize on the bowel
diseases and states. The therapeutic potential of the optimal formulation was confirmed in a study
involving animal model of colitis. Significant decrease (p<0,05) in myeloperoxidase activity and
in parameters of inflammation was observed when microparticulated L. casei was administered.
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