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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHUX pyﬁpﬂK: 31.27.19, 62.39, 62.39.51

Tema guceprauii:
1. TTommpenHs Ta QyHKLiOHAIBbHI 0COOIMBOCTI I1iKO31AA3 Y MiKpDOOPraHi3miB pi3HUX TaKCOHOMIYHUX IPYII

2. Distribution and functional features of glycosidases in microorganisms of different taxonomic groups

Pedepar:

1. B pe3ysbTaTi CKpUHIHTY IJ1iKO3MIA3HUX aKTUBHOCTEN €H3MMATUYHO OXapakTepu3oBaHo 1330 mwramis

MIKpPOMIiLIeTiB, APDKIDKIB Ta 6aKTepill, BUAIIEHUX i3 IPYHTIB IOMIpHUX IKPOT, AHTaPKTUKYU, YOPHOOUIIbCBKOI 30HU
BiJuy>KeHHsI, BOAU PivOK i MOPiB, JOHHUX 0caiB HOpHOro Mopsi, POCJINH, 6€3XpebeTHHUX, BilX0iB IPOMHUCIIOBOCTI,

Ta OTPMMAHO HOBI JJaHi 1010 OMUPEHHS 0-TrajakTo31 a3 Ta 0-L-paMHo311a3 cepel, MiKpoopraHismis pisHUX
TaKCOHOMIYHMX Ta €KOJIOTIYHMX I'PYIL [3 KynbTypanbHOi piguHu Eupenicillium erubescens, Penicillium commune, P.
tardum, P. restrictum, P. canescens, Cryptococcus albidus, Aspergillus niger, Cladosporium cladosporioides
BUJIiJIEH] i OYMIIEHI O TOMOT€HHOTO CTaHy O-TaJIaKTO3Ua3u Ta 0-L-pamHo3ugasu. [IopiBHAIBHO XapaKTEPUCTUKOIO
KOMIIOHEHTHOTO CKJIaJly, Pi3NKO-XiMiYHMX, KaTaJiTUYHUX Ta KIHETUYHUX BJIACTUBOCTEN BCTAHOBJIEHO IIMPOKY
BapiabesIbHICTb BIACTUBOCTEHN IIiKO3Ma3 y MiKpOOPraHi3aMiB pi3HUX BUZiB. BCTaHOBIEHO 3aJ1€KHICTh

TepMOCTabisbHOCTI 0-L-pamMHO31a3 MIKpOOPraHi3aMiB Bifi Ipkepesia ByTJIel o y cepeoBUILi BUAiieHHs. Briepiue



[IOKa3aHO 3MilllaHUI XapaKTep ITIKO3MJIIOBAaHHS Y MOJIEKYJI O-Trajakro3uaas A. niger, C. cladosporioides ta P.
canescens. JIocimKeHo Tpo1iec TepMOiHaKTUBaIlil MiKpOOHUX OJIiIrOMEPHUX O-TaJlaKTO3Ua3 Ta MOHOMEPHUX O-L-
paMHo31Aa3. XiMiyHOI0 Moau(ikaliiero BCTAaHOBJIEHO BaXJIUBICTh KAPOOKCUIbHOI IPyIX AUKAaPOOHOBUX KUACJIOT Ta
iMiZla3071bHOI I'pUMNY riCTUIMHY IJ1s1 IPOSBY aKTUBHOCTI BCiX JOCJIIKEHNX [J1iKO31/1a3, @ TAKOK KOH(POPMaLiiHy
ponb SH-rpym nucreiny. 3anporoHoBaHi criocobu crabimizanii o-ragakro3nas ta o-L-paMHOo31a3s, SKi IOJISTaloTh B
3anobiraHHi arperatii osliromepis, 6araToTOYKOBOMY 3B'sI3yBaHHI Ha MojiMepax, rinpodo6Hii moaudikauii,
HaKJIaJJaHHI BHYTPilTHbOMOJIEKYJISIPHUX 3UIMBOK 32 IOIIOMOTOIO [VIyTapPOBOro ajlblEerify 1151 OTPUMAaHHS 3MUATHAX
€H3MMHUX arperaris Ta iHKaIlcCyJIl0BaHHi y JIELUTUHOBI JIIOCOMU. BCTaHOBJIEHO, 1110 KOMILJIEKCHI CITOJIYKU F€pMaHiio
Ta IBOBAJIEHTHUX METaJIiB € epeKTUBHMMU aKTUBaTopamu O-L-pamHo3uzas E. erubescens, P. tardum, P. restrictum,
C. albidus. Bucoka epexTuBHICTb rifnponisy 6io¢1aBoHOiiB i NeKTUHIB 0-L-pamMHO3uga3aMy, a TaKOXK CEJIEKTUBHICTb
0-rajlakTO3M1a3 [0 MOJIi- Ta OJIirocaxapuiiB JO3BOJISIE IPONIOHYBATH 1ii €H3UMU [1JI51 3aJIy4Y€HHS y IIepepOOHi, Xap4oBi

Ta ¢papManeBTUIHI TEXHOJIOTII.

2. As aresult of the screening of glycosidase activities among 1,330 strains of micromycetes, yeasts, and bacteria
isolated from soils of temperate latitudes, Antarctica, the Chornobyl Exclusion Zone, the water of rivers and seas,
bottom sediments of the Black Sea, plants, invertebrates, and industrial waste new data were obtained on
distribution of n-galactosidases and o-L-rhamnosidases among microorganisms of different taxonomic and
ecological groups. The dominant groups of o-galactosidase and o-L-rhamnosidases producers were both collection
and freshly isolated soil micromycetes of the genera Aspergillus, Fusarium, and Penicillium. For the first time, o-
mannanase and o-galactosidase activities were detected for the species Rhizomucor oryzae, Penicillium cyclopium,
and P. expansum, and o-L-rhamnosidase activities were described for the species P. restrictum and P.
roseopurpureum. Glycosidases were isolated from the culture fluid of Eupenicillium erubescens, P. commune, P.
tardum, P. restrictum, P. canescens, Cryptococcus albidus, Aspergillus niger, Cladosporium cladosporioides and
purified to a homogeneous state. A comparative study of the component composition, physicochemical, catalytic,
and kinetic properties made it possible to show a wide variability of characteristics of glycosidases in
microorganisms of different species. All glycosidases, except o-L-rhamnosidases of P. commune, had high activity
and stability in the pH range of 4.0-6.0 and thermal optimum at 60 and 65 oC. It was shown for the first time that o-
L-rhamnosidases of C. albidus and E. erubescens, obtained when grown on different carbon sources (rhamnose or
naringin), display different stability under thermal denaturation conditions. In the composition of P. commune, P.
tardum, C. albidus, and E. erubescens o-L-rhamnosidases the carbohydrates were found, the content of which was
15,12, 5, and 1 %, respectively. The mixed pattern of glycosylation of n-galactosidases from A. niger, P. canescens,
and C. cladosporioides was established. The process of thermal inactivation of microbial oligomeric o-
galactosidases and monomeric o-L-rhamnosidases was studied. It was established that the thermal inactivation of
A. niger and C. cladosporioides o-galactosidases at 55 and 60 oC corresponds to the kinetic mechanism of two-
stage dissociative thermal inactivation of the oligomer. The imidazole group of histidine (electrophile) and the
carboxyl group of dicarboxylic acids (nucleophile) are assumed to be functionally active groups of all glycosidases,
as well as the conformational role of the SH-groups of cysteine. It was established that complex compounds of
germanium and divalent metals are effective activators of E. erubescens, P. tardum, P. restrictum, and C. albidus o-
L-rhamnosidases. Complex zinc compounds with N-substituted thiocarbamoyl-No-pentamethylene sulfenamides
had an inhibitory effect on A. niger, C. cladosporioides, and P. canescens n-galactosidases. The most effective
stabilization methods of o-galactosidases were immobilization on celluloses, dextrans, precipitation on
polyethylene glycols, hydrophobic modification with alcohols and succinic anhydride, and encapsulating in lecithin
capsules. The stabilization strategy of o-L-rhamnosidases consisted of inhibiting primary reversible stages of
thermal inactivation, hydrophobic modification, and aggregation. Therefore, the proposed methods made it
possible obtaining of n-galactosidases and o-L-rhamnosidases preparations for long-term storage and repeated use.
Advantageous functional properties and substrate specificity of studied enzymes for modifying rhamno- and
galactoglycosides suggest their broad-range applicability for food and animal feed processing, as well as the
pharmaceutical industry.
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