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Abstract

Unusual composition of an exopolymer (EP) from an obligate halophilic bacterium
Chromohalobacter canadensis 28 has triggered an interest in development of an effective
bioreactor process for its production. Its synthesis was investigated in 2-L bioreactor at
agitation speeds at interval 600-1000 rpm, at a constant air flow rate of 0.5 vvm; aeration
rates of 0.5, 1.0, and 1.5 vvm were tested at constant agitation rate of 900 rpm. EP
production was affected by both, agitation and aeration. As a result twofold increase of
EP vyield was observed and additionally increased up to 3.08 mg/mL in a presence of
surfactants. For effective scale-up of bioreactors mass transfer parameters were estimated

and lowest values of KLa obtained for the highest productivity fermentation was



established. Emulsification activity of EP exceeded that of trade hydrocolloids xanthan,
guar gum, and cellulose. A good synergism between EP and commercial cellulose proved
its potential exploration as an enhancer of emul sifying properties of trade emulsions. A
pronounced lipophilic effect of EP was estab lished toward olive oil and liquid paraffin.
Cultivation of human keratinocyte cells (HaCaT) with crude EP and purified y-

polyglutamic acid (PGA) showed higher via bility than control group.

Pesrome:

HeoOnuanusar cecraB Ha ex3zononumep (EIT) or obmurarHara xamoduimHa OakTepwHs
Chromohalobacter canadensis 28 mnpenusBuka HHTEpEC KbM pa3pabOTBaHETO Ha
edeKkTUBeH OMOPEaKTOpPeH NpOoIeC 3a HeroBaTa CUHTE3a. [ € u3ciueaBaHa B 2-7
OMOpeakTop TpH CKOpOoCcTH Ha pa3dospkBane B wuHTepBa 600-1000 00/mMuH, mpu
MOCTOSTHEH JIeOUT Ha BB3ayxa oT 0,5 06/00. MUH; TeCTBaHU Ca CKOPOCTH Ha aeparus OT
0,5, 1,0 m 1,5 06/06. MMH TIp¥ TIOCTOSIHHA CKOPOCT Ha pa3obpkBaHe OT 900 00/MUH.
YcTanoBeHo e, ye npoaykuusta Ha EIl ce moBnusiBa kakTo OT pa30bpKBaHETO, TaKa U OT
aepauusaTa. B pesynrar e HaOm0JaBaHO JIBYKpaTHO yBeinuyeHue Ha jaoouBa Ha EIl u
JOMTBIHUTENTHO yBenuueHue a0 3,08 Mr / M B IPUCHCTBUETO Ha MOBBPXHOCTHOAKTUBHU
BellecTBa. 3a ePeKTUBHO pa3lIMpsiBaHe Ha OMOPEAaKTOPUTE ca OLICHEHU MapaMeTpuTe Ha
MacooOMEH W ca YCTAaHOBEHM Hail-HuckHTe cToiHOocTH Ha Kla, momydyeHu 3a
(depmeHTanus ¢ Hail-BUCOK 100uB. EMynrupamiara aktusHocT Ha EIl HagBumaBa Ta3u Ha
THPrOBCKUTE XUIPOKOJIOUAMN KCaHTaH, TyapoBa ryma M uenynosa. JloOpusr cuHepruzbsM
mexay EIl u ThproBckata nenynosa jJoKa3Ba MOTEHILMala My KaTo MOJ0OpUTEN Ha
eMYJITHUpAIIUTE CBOMCTBA HA ThPTOBCKUTE EMYJICHH. Y CTAHOBEH € MOJYepTaH JUIOPUIICH
epext Ha EIl cnpsamo 3extuHa u TeyHus napadus. KynaTuBupaHero Ha 4YOBENIKH
kepatuHouuTHU KieTku (HaCaT) ¢ nenpeuncren EIl u npeuncrena y-noauriyraMMHOBa

kucenuna (PGA) nmokaspa mo-BUCOKa )KM3HECIIOCOOHOCT OT KOHTPOJIHATA TpyIa.
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Abstract

The continual plastic accumulation in the environment and the hazardous consequences
determine the interest in thermophiles as possible effective plastic degraders, due to their
unique metabolic mechanisms and change of plastic properties at elevated temperatures.
PCL is one of major biodegradable plastics with promising application to replace existing
non-biodegradable polymers. Metagenomic analysis of the phylogenetic diversity in
plastic contaminated area of Marikostinovo hot spring, Bulgaria revealed a higher
number taxonomic groups (11) in the sample enriched without plastic (Marikostinovo
community, control sample, MKC-C) than in that enriched in the presence of poly-¢-
caprolactone  (PCL) (MKC-P), (7). A strong domination of the
phylum Proteobacteria was observed for MKC-C, while the dominant phyla in MKC-P
were Deinococcus-Thermus and Firmicutes. Among the strains isolated from MKC-P, the
highest esterase activity was registered for Brevibacillus thermoruber strain 7 at 55 °C.
Its co-cultivation with another isolate resulted in ~10% increase in enzyme activity.
During a 28-day biodegradation process, a decrease in PCL molecular weight and weight
loss were established resulting in 100% degradation by MKC-P and 63.6% by strain 7.
PCL degradation intermediate profiles for MKC-P and pure strain were similar. Broken
plastic pieces from PCL surface and formation of a biofilm by MKC-P were observed by
SEM, while the pure strain caused significant deformation of PCL probes without biofilm

formation.

Pe3rome:

HenpexkbcHaTOTO HATpyIBaHE HA IUIACTMACH B OKOJIHATA CPela U OMACHHUTE TOCIICAUIIH
OT ToBa OOYyCIaBAT HHTEpeca KbM TEPMOQPHIUTE KaTo BB3MOXKHH €(QEKTUBHH
pasrpaxkIaiy IUIaCTMACUTEe MUKPOOPTaHM3MH, MOPAAH YHHUKATHHTE UM METa0OJMTHU
MCXaHU3MHU U IIpOMsHATa Ha CBOMCTBATa HA MJIACTMAacHUTE IIpU MOBUIICHU TEMIICPATYPHU.
[Monukanponaktoubt (I[TIKJI) e emHa oT OCHOBHHMTE OHOPa3rpaJuMH IUIACTMACH C
o0emraBamio NpuiIoKeHHe 3a 3aMsHa Ha ChIIECTBYBAIINTE HEOMOPA3rpaJ UMK TOJIUMEPH.
MerareHOMHHAT aHamM3 Ha (WIOTEHETHYHOTO pa3HOoOpa3ue B 3aMbpceHaTa C

rlacTMaca 30Ha Ha ropemus u3Bop MapukoctuHoBo, bbiarapus, paskpu no-roisim Opoi



takcoHomuuHu Tpymnu (11) B mpobarta, oborateHa 6e3 ruractmaca (MapuUKOCTHHOBCKA
oburHocT, KoHTposiHa mpoda, MK C-K), oTkosikoTo B Ta3u, oboraTreHa B NpUCHCTBHUETO HA
nosn-g-kanposakton (IIKJI) (MKC-II), (7). 3a MKC-K ce naOmrogaBa cHIHO
nomuHUpaHe Ha ¢uiyma Proteobacteria, nokaro nomunupamute purymu B MKC-IT ca
Deinococcus-Thermus u Firmicutes. Cpen miamosere, m3onupanu or MKC-P, Haii-
BHCOKA €CTepa3Ha aKTHBHOCT € perucrpupana 3a mam 7 Ha Brevibacillus thermoruber
pu 55 °C. CbBMECTHOTO MY KYJITUBHpAHE C APYT u3oiart Boau 10 ~10% yBennueHue Ha
eH3uMHaTa akTuBHOCT. [lo Bpeme Ha 28-mHEBeH mporec Ha OWopasrpaxiaaHe €
yCTaHOBEHO HaMalsiBaHe Ha MoJekynHoTo Terno Ha [IKJI u 3aryba Ha Terno, koeto Boau
no 100% pasrpaxmgane ot MKC-II u 63,6% ot mam 7. MexauHHHTE NPOPUIN HA
pasrpaxxaane Ha I[IKJI 3a MKC-II u uymctus mam ca cxoguu. YUpe3 ckanupara
CJIICKTPOHHA MUKPOCKONHS OsXxa HAOJNIOJaBaHW CYYNEHH IUIaCTMACOBH TapyeTra OT
noBbpxHocTTa Ha [IKJI u obpazyBane na 6uodpunm or MKC-II, nokaTto 4McTUAT mam

npenu3Buka 3HauntenHa nedopmanus Ha [TKJI 6e3 o6pazyBane Ha OuOpUIM.
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Abstract

The tremendous problem with plastic waste accumulation has determined an interest in
biodegradation by effective degraders and their enzymes, such as thermophilic enzymes,
which are characterized by high catalytic rates, thermostability, and optimum
temperatures close to the melting points of some plastics. In the present work, we report
on the ability of a thermophilic lipase, by Brevibacillus thermoruber strain 7, to degrade
&-polycaprolactone (PCL), as well as the enzyme purification, the characterization of its
physicochemical properties, the product degradation, and its disruptive effect on the PCL
surface. The pure enzyme showed the highest reported optimum temperature at 55 °C and
a pH of 7.5, while its half-life at 60 °C was more than five hours. Its substrate specificity
referred the enzyme to the subgroup of lipases in the esterase group. A strong inhibitory

effect was observed by detergents, inhibitors, and Fe3* while Ca?* enhanced its activity.



The monomer €-caprolactone was a main product of the enzyme degradation. Similar
elution profiles of the products received after treatment with ultra-concentrate and pure
enzyme were observed. The significant changes in PCL appearance comprising the
formation of shallower or deeper in-folds were observed after a week of incubation. The
valuable enzyme properties of the lipase from Brevibacillus thermoruber strain 7, which
caused a comparatively quick degradation of PCL, suggests further possible exploration
of the enzyme for effective and environment-friendly degradation of PCL wastes in the
area of thermal basins, or in thermophilic remediation processes.

Pesrome:

OrpoMHMAT IpobJIeM ¢ HaTPYIIBAHETO Ha MJIACTMACOBU OTHAIbLU IIPEIN3BUKBA UHTEPEC
KbM OMOpa3rpakJaHeTo UM 4pe3 e(heKTUBHU MUKPOOPTAaHU3MH M TEXHUTE €H3MMH, KaTo
TEPMOPHIIHUTE €H3UMH, HAllpUMep, KOUTO CE€ XapaKTepU3UpPaT ¢ BUCOKHU KaTaJIUTHUHHU
CKOpPOCTH, TEPMOCTAOMIIHOCT U ONTUMAJIHU TeMIepaTypu, OJU3KH 10 TOUKUTE Ha TOIIEHE
Ha HSKOM IuUlacTMacu. B HacTosAmoTo uH3cieABaHE IMpenCTaBsSIME CIOCOOHOCTTa Ha
TepModrIIHA MIa3a, u3onupana ot mam 7 Ha Brevibacillus thermoruber, na pasrpaxna
E-nomukanponakton (ITKJI), kakTo ¥ MpeuyncTBAHETO HA €H3UMa, XapaKTEePUCTUKHUTE Ha
HEroBUTE (U3MKOXMMHUYHU CBOMCTBA, HPOAYKTHTE OT pasrpa)aHETO M HEroBOTO
BB3JAcHCTBUE BBpXY noBbpxHOcTTa Ha I[IKJI. Yncrmar eH3uMm mnoka3za Hal-BHCOKaTa
JIOKJIaJIBaHa Jocera ontuManHa temieparypa ot 55 °C u pH 7,5, a HEroBusT noixyxuBoT
npu 60 °C Geme Hax mer yaca. Cnenu@uUYHOCTTa KbM CyOCTpaTH IO OTHAacs KbM
noJrpynara Ha JumasuTe B rpynara Ha ecrepasure. CuiieH MHXHOUTOpeH edekt Oe
Ha00aBaH OT JeTepreHTH, uHxuoutopu u Fe**, gokato Ca*' 3acwim eH3WMHATa
akTUBHOCT. OCHOBHUSAT HPOAYKT OT pa3rpa)klaHeTO Ha €H3uMa Oe MOHOMEpPBT &-
KarposnakToH. HabmonaBanu Osixa CXOJHM €TyallMOHHU NPOQHIN Ha MPOIYKTUTE ClIeA
TPETUpPaHE KAaKTO C YITPAKOHLIEHTPUPAH, TaKa U C YUCT €H3UM. 3HAUUTEIHU MPOMEHH
BbB BBhHImHHS BuA Ha [IKJI, BkmouBamm (opMupaHeTo Ha IUIMTKA WA JTBIOOKH
BITHOHATHHM, ce HaOJIfOaBaxa ciieq efaHa ceamuila nakyoanus. LleaauTe cBoiicTBa Ha
nunazata ot Brevibacillus thermoruber mam 7 mnpennonarar BB3MOXHOCT 3a TmO-

HAaTaTbIUIHO IIPUJIIOKCHHUEC Ha CH3MMa 3a e(beKTI/IBHO U IMagdanio OKoJIHaTa Cpclaa



pasrpaxaane Ha [IKJI ormagpuu B pailloHH C TepMaaHU HU3BOPU WUIU B TEPMODUIHU

pEMEIMAIUOHHHA IIPOLCCH.

Boyadzhieva 1., Berberov K., Atanasova N., Krumov N., Kabaivanova L. Extracellular
Haloalkalophilic Pectinase Produced by Virgibacillus salarius Strain 434—A Useful
Tool for Biotechnological Applications. Appl. Sci., 2024, 14, 9295

Abstract

The interest in microbial pectinases is increasing due to their use in the biotechnological
and food industries in response to global demand. In this study, among the 22 halophilic
bacterial strains screened, 20 showed pectinase activity. The highest activity was
measured for Virgibacillus salarius strain 434. As pectinase production meets many
parameter optimization constraints, optimal production conditions for maximizing the
yield of the pectinase synthesized using the investigated strain were followed. Enzyme
purification was accomplished at up to 11.5-fold via ultrafiltration and gel filtration
chromatography, until the enzyme’s specific activity had increased 10-fold (104.3 U/mg).
The enzyme’s molecular weight was determined to be 68 kDa. Km and Vmax values of
0.38 mg/mL and 120 U/mg, respectively, were determined. The purified pectinase
from Virgibacillus salarius strain 434 showed good thermal stability. A half-life of 20
min at 70 °C and high catalytic activity under haloalkaline conditions (pH 9 and 70 g
L™ NaCl) were observed. Its storage stability at —20 °C exceeded 2 months. This
demonstrates its potential for application in industries where these extremes are present,
as the harsh conditions in industrial processes require novel pectinases with unique

properties instead of the use of hazardous chemicals.

Pe3ome:

Nut epeC"bT KbM MI/IKp06HI/IT€ IICKTHUHA31 HapaCTBa nopa;m TAXHOTO HpPIJ'IO)I(eHI/Ie B
OMOTEXHOJIOTHYHATA W XPAHUTEITHO-BKYCOBATa MPOMUIIUICHOCT B OTTOBOP Ha TII00ATHOTO
ThpceHe. B ToBa uscneaBane, u3Mexay 22 xanouiaHu OaKTepHalHU 1ama, MOIJI0KEH!
Ha CKpUHUHT, 20 ToKa3axa MeKTUHa3Ha aKTUBHOCT. Haii-Bicoka akTUBHOCT Oe u3MepeHa

npu mwam Virgibacillus salarius 434. Toii kKaTo MPOU3BOJICTBOTO HA MEKTWHA3a M3HUCKBA



ONTUMHU3ALMS HAa MHOXECTBO IapaMeTpu, 0siXxa YCTAaHOBEHHM ONTHUMAJIHU YCIIOBUS 3a
MaKCHMaJHO J00MBaHe Ha €H3MMa, CUHTE3MpaH OT u3cienBaHus IaM. [IpedncrBanero
Ha eH3uMa Oe mocturnato Ao 11,5-kpatHo ype3 ynarpaduiurpanus U refa-puITpanuoHHa
xpomarorpadusi, karo cneunpuynara My akTuBHOCT ce yBenuuu 10 metu (104,3 U/mg).
MonekyIHOTO Terjio Ha eH3uMma Oerne onpeneneHo Ha 68 kDa. CroitHocture Ha Km u
Vmax 6sixa crorBeTHO 0,38 mg/mL m 120 U/mg. IlpeuyncTeHaTa mekTuHa3a OT IaM
Virgibacillus salarius 434 nokasa nqo6pa TepMocTaOMIHOCT. be oT4eTeH MOMyXKUBOT OT
20 munytu npu 70 °C 1 BUCOKa KaTaIMTUYHA aKTUBHOCT IIPHU XajloaJdKaiaHu yciaosus (pH
9 u 70 g/L NaCl). CrabunHocTTa npu chxpanenue npu —20 °C HagBuiiasaiie 2 Mecera.
ToBa nemMoHCTpHpa MOTEHIMANA M 33 MPHIOKEHHUE B MHAYCTPUH, MPU KOUTO CE€ Cpemiar
eKCTPEMHH YCJIOBHUS, ThH Karo WHIYCTPUATHHUTE MPOIECH YECTO HW3UCKBAT HOBH

IEKTUHA3U C YHUKAJIHH CBOﬁCTBa, BMECTO HM3IIOJI3BAHETO HA OIMaACHU XMMHUKAJIH.

Boyadzhieva, 1., Berberov, K, Atanasova, N, Krumov, N, Kabaivanova, L. Isolation,
Purification and In Vitro Characterization of a Newly Isolated Alkalophilic Phytase
Produced by the Halophile Cobetia marina Strain 439 for Use as Animal Food
Supplement. Fermentation, 2025, 11(1), 39

Abstract

Economic development increases and brings about issues such as the secure supply of
food in a sustainable way. Phytases are enzymes catalyzing phytate hydrolysis to release
phosphorus in an inorganic form. Animal feeds could be supplemented with bacterial
phytases to increase their phosphorus and micronutrients bioavailability. To the best of
our knowledge, this is the first report on the purification and characterization of an
alkalophilic phytase from Cobetia marina. The purified newly isolated phytase from the
halophilic Cobetia marina strain 439 appears to be appropriate for use as an additive in
food and feed processing. Its molecular weight was determined to be 43 kDa by gel
filtration and 40 kDa by SDS—polyacrylamide gel electrophoresis. The purified enzyme
had maximum activity at pH 8.0 and 45 °C, while at 70 °C, it was 80% and about 50% at
80 °C for 40 min, showing its thermostability. Enzyme activity was retained at a broad
pH range from 6.5 to 9.0. The half-life of the phytase of 15 min at pH 10 and 30 min at



pH 4.0 was registered. The enzyme was proven to be with high substrate specificity. In
addition, the purified phytase showed strong proteolytic tolerance against trypsin and
pepsin. The pH profile, its thermostability, and proteolytic tolerance of the studied
phytase as a halophilic bacterial product determine it as a unique candidate for

application in agriculture, food, and feed industries.

Pesrome:

HNkoHOMMUYECKMIT HanpeabK BOAM J0 HApPACTBAIUM IPEIU3BUKATEIICTBA, CBBP3AHU C
OCUTYPSIBAHETO Ha €KOJIOrochoOpa3HO XxpaHeHe. @durazute ca €H3UMM, KOUTO
KaTaJu3upar Xuapoiu3aTa Ha (uTara c 1es1 ocBoOoXkAaBaHe Ha (Gocdhop B HeOpraHuyHa
¢dopma. XKuBoTHHCKHTE Qypaxk MoraT Aa ObJaT AOIBIBAHH C OakTepuanHu (uTasu, 3a
Ja ce TOBHIIM TsAXHaTa OMOHATMYHOCT HAa (hocop W MUKpoesreMeHTH. J[0 KOJIKOTO €
U3BECTHO, TOBA € IbPBUAT JOKJIAJ 32 MPEUUCTBAHE U XapaKTEPUCTUKA Ha alKalo(uiHa
¢uraza or Cobetia marina. IIpeuncrenara, HOBoH30IMpaHa (pruTaza oT Xaao(GHUIHHS [aM
Cobetia marina 439 ce oka3Ba MoAXosIa 3a U3MOJI3BAHE KaTO J00aBKa B XPaHUTEIHO-
BKYCOBaTa MPOMHUIICHOCT U TPU MPOU3BOJACTBOTO Ha (ypaku. MOJIEKYIIHOTO TETJIO Ha
eHsuma e ompeneneHo Ha 43 kDa upe3 ren-¢untpanus u 40 kDa uypes SDS—
NoJIMaKpuiIaMuzien ren enekrpodopesa. [IpedynucTeHUAT €H3MM IOKa3Ba MaKCHMaIHa
aktuBHocT nipu pH 8.0 u 45 °C, xaro npu 70 °C ce 3ama3zBat 80% OT akTHBHOCTTA, a
okosio 50% mpu 80 °C 3a 40 MHHYTH, KOETO JOKa3Ba HEroBaTa TEPMOCTAOMIHOCT.
En3znMHaTa akTHBHOCT ce 3ama3Ba B mMpok pH nuanazon ot 6.5 1o 9.0. YcraHoBeH e
NoJyXHUBOT Ha (urazata oT 15 munytu npu pH 10 u 30 munytu npu pH 4.0. EH3umsbT ce
OTIIMYaBa C BHCOKa cyOcTparHa crnenuduuHoct. OCBeH ToBa INpedyHucTeHara Qurasa
MPOSIBSABA CHIIHA TPOTEOJIMTHYHA YCTOWYMBOCT KBM TPHUIICHH U TienicuH. pH mpoduisT,
TEPMOCTAOMIIHOCTTa M MPOTEOJUTHYHATAa YCTOMUMBOCT Ha M3cie/BaHaTa (uTa3a KaTto
MPOAYKT Ha Xano(uiaHa GakTepHs s ONpeNeNaT KaTo YHUKaJIEH KaHIUAaT 3a MPUIIOKEHUE

B CEJICKOTO CTOIAHCTBO, XPAaHUTEIIHO-BKYCOBATa M (pypakHaTa MPOMUIIIICHOCT.
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Abstract

The subject of this study were the surface active properties of an exopolysaccharide
(EPS) synthesized from halophilic bacterial strains isolated from Bulgarian salty sea
waters. The synthesized biopolymer was found to lower the surface tension of water, i.e.
it showed surface activity. The emulsifying and stabilizing ability of EPS were tested in
model systems with 50% oil phase of an oil-in-water emulsion. Emulsion dispersion and
stability were followed at different concentrations of EPS. It was established that the
newly synthesized EPS had 100% emulsifying and stabilizing activities. It was shown

that the EPS had a high foaming ability and foam stability.

Pesrome:

IIpenmer Ha TOBa HM3clelBaHE ca IOBBPXHOCTHO AaKTHUBHMTE CBOWCTBA Ha
exzononuzaxapuj (EI13), cunresupan oT xanouiHu OakTepuaHH 1aMOBE, H30JIMPAHU
OT OBJTAPCKU COJICHH MOPCKH BOIH. YCTAaHOBEHO €, Y€ CHHTE3UPAHUSAT OHOTOIHMEp
MOHMXAaBa TMOBBPXHOCTHOTO HANpeXeHHWe Ha BojaTa, T.€. IMPOsBsIBA MOBBPXHOCTHA
akTUBHOCT. EMynrupamara u crabuimsupamara cnocooHoct Ha EII3 6sixa TecTBaHu B
Mozennu cucteMu ¢ 50% macnena ¢asa Ha emyJicus ,,Maciao BsB BoAa“. Jlucnepcusirta u
CTa0MIIHOCTTA HA eMyJICHsTa OsXa MPOCIIEACHH TP pa3iInyHu KoHIeHTpanuu Ha EIT3.
YcranoBeHo e, ue HoBocuHTe3upanuar EII3 uma 100% emynrupamia u ctabunmsupaiia
akTuBHOCT. Jlokaszano e, ye EII3 nma BHcOKa CIIOCOOHOCT 3a pa3leHBaHE M CTAOMIIHOCT

Ha 11s1HaTa.
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7. Samuneva, B., Kadiyska, E., Djambaski, P., Dobreva, E., Bojadjieva, 1., Kabaivanova,
L. Sol-gel Synthesis of Glassy Hybrid Matrices for Cell Immobilization. Glass Science
and Technology, 2002

Abstract

The sol-gel technology has created a unique link between the chemistry of inorganic,
organic materials and biochemistry. In the last years the immobilization of enzymes, cells
and other proteins in sol-gel matrices appears to be one of the fastest growing direction in
the sol-gel science and technology. This is a highly promising method as its conditions
are quite gentle and the entrapped biomolecules retain their biological activity and
organization. It has become possible a variety of new materials to be created by the sol-
gel method. A great number of whole cells have been successfully incorporated within
different sol-gel silica /1-3/ and hybrid /4/ matrices. Immobilization of bacteria producing
nitrilase on PVA /5/, DEAE Cellulose /6/ and alginate /7/ matrices is carried out as a
means of increasing catalyst longevity. However immobilization of thermophilic bacterial
cells, having nitrilase activity in silica and hybrid matrices has not been described. The
aim of the present work is to create series of hybrid matrices with and without alcohol,
using different precursors and to investigate the influence of the organics on the enzyme

activity and operational stability of the immobilized bacterial cells.

Pesrome:

Con-ren TeXHOJIOTUSATA Ch3/IaBa YHUKAJIHA BPb3Ka MEX/y HEOpraHMUHATa U OpraHuYHaTa
xuMusl 1 Onoxumusta. [Ipe3 mocieqHuTe roquHI UMOOMITU3NPAHETO HAa €H3UMH, KIIETKH
W JIpYyTH TPOTEHMHW B COJI-T€Nl MATPHIM CE€ YTBBpKIaBa Karo €IHO OT Hail-Obp30
pa3BUBAILMTE C€ HANpaBJIEHUS B HayKaTa U TEXHOJOTMUTE, CBBP3aHU CBC COJ-Tel
nporecute. ToBa e M3KIIIOYUTETHO OOelaBal] MEeTo/l, Thil KaTo yCIOBHATA MY ca JI0CTa
a0, a BrpajieHUTe OMOMOJIEKYJIHM 3ama3BaT CBOSATAa OHMOJOTMYHA AaKTHBHOCT H
opraam3anus. Coi-rel MeTOObT I03BOJISIBA CH3AABAHETO HA Pa3sHOOOpPA3HH HOBH
MaTepHuanu. ['onsm Opoii 1enu KJIETKU ca yCIEeIIHO HHKOPIIOPUPAHU B Pa3IMYHU COJI-Tell
cunmuiueBn /1-3/ w  xuOpumnau /4/ wmarpunu. HMmoOunuzanmsra Ha OakTepuw,

npoayuupamid Hutpunasza, Bepxy PVA /5/, DEAE unenynoza /6/ m anrunatau /7/
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MaTpully C€ M3BBPIIBA KAaTO CPEACTBO 3a YABJDKABAHE HA YKMBOTA Ha KaTalu3aropa.
Borpeku ToBa, mMoOmiIM3alusaTa Ha TepMOGUIHU OaKTEepUaaIHU KJIETKH C HUTpUia3Ha
aKTUBHOCT B CWJIMIIMEBH M XUOPHIHM MaTpHIM Bce omle He € omnucaHa. llenta Ha
HacTosImara paboTa € J1a ce Ch3Ja1aT CepUU OT XUOPUIHH MAaTPULIU — ChC U 0€3 aJIKOX O
— 4Ype3 H3MO0JI3BAHE HA pa3IM4YHMU MPEKYypCOpM MU J1a C€ M3CIe[Ba BIUSHUETO Ha
OpraHMYHUTE CHCTAaBKH BBbPXY E€H3MMHATa aKTHUBHOCT U OIlepaTHBHATa CTaOMJIHOCT Ha

UMOOWIIN3UPAHNTE OAKTEPUATHU KIETKH.

Lazarkevich, I., Engibarov, S., Mitova, S., Vacheva, E., Popova, S., Stanchev, N., Eneva,
R., Gocheva, Y., Boyadzhieva, I., Gerginova, M. 16S rRNA Gene Sequencing-Based
Identification and Comparative Analysis of the Fecal Microbiota of Five Syntopic Lizard
Species from a Low-Mountain Area in Western Bulgaria. Applied Microbiology, 4, 1,
MDPI, 2024, ISSN:2673-8007

Abstract

Studies on the gut microbiome of free-living reptiles in Europe are generally fragmentary
and still missing in Bulgaria. We aimed to identify and compare the fecal microbiota
profiles of five syntopic lizard species from three families: the European green lizard
(Lacerta viridis), the common wall lizard (Podarcis muralis), the meadow lizard
(Darevskia praticola) (Lacertidae), the European snake-eyed skink (Ablepharus
kitaibelii) (Scincidae), and the European slow worm (Anguis fragilis) (Anguidae), which
coinhabit a low mountainous area in the western part of the country. A high-throughput
sequencing of the hypervariable V3-V4 region of the 16S rRNA gene, performed on the
[llumina HiSeq2500 platform, was used. The core microbiota of lizard hosts seems to be
species-specific. A dynamic phyla proportion between hosts was found. The richest alpha
diversity was observed in D. praticola, and the lowest alpha diversity was observed in P.
muralis and A. fragilis. Within the three lacertids, the microbiota of D. praticola and L.
viridis were more closely related to each other than they were to those of P. muralis.
Sharing a largely common trophic resource (all species except A. fragilis are mainly

insectivorous) was not an indication of similarity in their gut microbial communities.
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Pe3rome:

[IpoyuBanusTa BbpXY UpeBHUS MUKPOOHMOM Ha CBOOOIHO *HBeellr Biaeuyru B EBpomna ca
OTKBCIICYHH, a B bhirapus Bce omie nurcBar. Llenra Hu Oemre ma uaeHTUUIIUpaMe U
cpaBHHM TpodminTe HAa (PeKasHaTa MUKpPOOHMOTA HA MET CHHTOIMMYHU BHJIA TYIICPU OT
Tpu cemelicTBa: 3encH rymep (Lacerta viridis), crenen rymep (Podarcis muralis),
muBageH rymep (Darevskia praticola) (Lacertidae), smueumen ckunk (Ablepharus
kitaibelii) (Scincidae) u 6aBen uepseit (Anguis fragilis) (Anguidae), kouto obOuraBart
HUCKOIUJTAHWHCKU paiioH B 3amajHara 4acT Ha cTpaHaTa. 3mona3BaHo € ceKBeHHpaHe Ha
xunepBapuabunuus V3-V4 perumon Ha 16S pPHK rena. OcHoBHata mukpodaopa Ha
T'YIIEpUTE-TOCTONPUEMHHIIM HW3TJIeXIa € BUIoBO crnenuduunHa. Haii-Ooraroro anda-
pasHooOpa3ue ¢ HabaromaBano npu D. praticola, a Haii-Huckoro anda-pasHooOpasue -
npu P. muralis u A. fragilis. CnogensiHeto Ha 10 rojisMa cTereH OOl XPaHUTEICH
pecypc (Bcuuku BuOBe, ¢ u3kimoueHue Ha A. fragilis, ca mpequMHO HACEKOMOSITHH) HE

Oerre IMPHU3HAK 3a CXOACTBO B TCXHUTC YPCBHHU MI/IKpO6HI/I CLO6H.[€CTB8..

Gocheva, Y., Engibarov, S., Eneva, R., Lazarkevich, 1., Mitova, S., Boyadzhieva, I..
Exploring novel horizons-Bacterial phytases and their potential applications. Novel

Research in Microbiology Journal, 8, 6, 2024

Abstract

The aims of this review are to focus on updating the current knowledge regarding
thediversity of bacterial phytases, their importance in increasing the availability of
phosphorusand other nutrients necessary for the growth and development of various
plants and animals,and their roles in maintaining environmental sustainability. Phytases,
enzymes that catalyzethe hydrolysis of phytic acid, play a major role in various
biotechnological processes;especially in agriculture. Among the diverse sources of
phytases as prokaryotic and eukaryoticorganisms, bacterial phytases have gained
considerable attention due to their specificcharacteristics, potentials for genetic
manipulation, and various biotechnological and industrialapplications. Aerobic and
anaerobic bacteria with phytase activity have been isolated fromdiverse ecological

niches, including soils, fermented foods, plant rhizospheres, and manure.Additionally,
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probiotic bacteria, essential for maintaining a healthy microbiota, have beenshown to
produce phytase, suggesting their potential applications in animal and plant growth,

human nutrition, and food and feed industry.

Pesrome:

IesnuTe Ha TO3M 0030p ca J1a ce ChCPEAOTOUYM BbPXY AKTYAJIM3UPAHETO HA HACTOSILUTE
MO3HAHUSI OTHOCHO Pa3HOOOpa3uero Ha OakTepuanHuTe (PuTaszu, TAXHOTO 3HAUYECHHUE 3a
yBeIMYaBaHEe Ha HAJTMUUETO Ha (Hocdop U Ipyru XpaHUTEITHH BEIIECTBA, HEOOXOAUMH 3a
pacTexa W pa3BUTUETO Ha pa3IMYHM PAcTEeHUs U JKUBOTHHU, KaKTO U pOJATa UM 3a
NOJUIbp)KaHE Ha YCTOMUMBOCTTA Ha OKoJHaTta cpena. Purasure, €H3UMH, KOHUTO
KaTalM3upar XUApoiu3aTa Ha ()UTHHOBA KHCEJHMHA, WIPAsT BaXXHA POJIA B Pa3IUYHH
OMOTEXHOJIOTUYHU MPOLECH, 0COOEHO B CEJICKOTO cromaHcTBO. Cpen pasHOOOpasHUTE
M3TOYHHUIM Ha (PUTa3U KaTO MPOKAPUOTHU U €YKAPHOTHH OPraHu3MHM, OakTepHaIHUTE
¢uTasm ca TOPUBICKIM 3HAYUTEIHO BHUMAaHME TMOpagM  CHEUU(PUYHUTE CH
XapaKTepUCTHKH, TOTEHIMaja 3a TCHeTHYHH  MaHUNYJalUd W Pa3IudHH
OMOTEXHOJOTMYHH M TPOMHIIUICHU MPHIOKEHHUA. AEpoOHM M aHaepoOHH OaKTEepHH C
¢uTazHa aKTUBHOCT Ca M30JIMPaHU OT Pa3IMYHU E€KOJOTUYHU HHUIIM, BKIIOUUTEITHO
MOYBH, (PePMEHTHPAIIN XPaHHU, PACTUTEIHH KopeHua u Top.OCBeH ToBa € JI0Ka3aHo, 4e
npoOHOTHYHHM OaKkTepUH, KOUTO Ca OT CHIIECTBEHO 3HAYCHHE 3a TOIIBPKAHETO Ha
3JIpaBOCIIOBHA MUKpPOOHOTa, NMPOU3BEkKAAT (UTa3a, KOETO MIpeAroiara MNOTEHIUAIHOTO
UM TPUWIOKEHHE B pacTeka Ha >KUBOTHUTE M PAcCTEHHATA, XpAaHEHETO Ha Xopara H

XPAaHUTCIIHO-BKYCOBATA ITPOMUIIIICHOCT.

Kambourova, M., Tomova, I., Boyadzhieva, I., Radchenkova, N., Vasileva-Tonkova, E.
Phylogenetic analysis of the bacterial community in a crystallizer pond, Pomorie salterns,

Bulgaria. Biotechnology and Biotechnological Equipment, 31, 2, 2017

Abstract
The aim of this study was to investigate the bacterial community habituating P18, the
biggest crystallizer pond in Pomorie salterns (34% salinity). The obtained results showed

that the bacterial community differs from many previous reports of low bacterial diversity
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in hypersaline environments and demonstrates unusually high diversity of presented taxa,
some unusual domination of diverse genera not reported before as dominant and
identification of previously unknown 16S rRNA sequences. The retrieved 23 bacterial
operational taxonomic units (OTUs) affiliated with 15 bacterial genera from four phyla —
Firmicutes, 47.5%; Proteobacteria, 23.1%; Bacteroidetes, 22%; Deinococcus—Thermus,
2.4%; and one-candidate division SR1, 4.8%. Representatives of the phylum Firmicutes
predominated in the bacterial community with almost half of the retrieved sequences.
Almost all clones branched together with cultured halophiles or uncultured clones
retrieved from saline niches. Despite of the high salt concentration, some of the closest
phylogenetic neighbours were moderate halophiles. New sequences represented 42.3% of

bacterial OTUs. Some of them formed separate branches with similarity less than 85%.

Pe3rome:

Ilenra Ha TOBa mpoyuBaHe Oeme Ja ce wu3cienBa OaKTEpUATHOTO CHOOIIECTBO,
obutaBamo P18, wHaii-romsmoro coneHo e3epo B Ilomopwuiickure comaumm (34%
cosieHocT). [lomydenure pesynratu moOKa3Bar, 4ye OaKTEpUATHOTO CHOOIIECTBO C€
paznuyaBa OT MHOTO MPEIUIIHHM JOKJIAaaud 3a HUCKO OaKTepualiHO pazHooOpasue B
XUMEPCONIEHH CpeAu U JEMOHCTpUpa HEOoOMuYalHO TONsIMO pa3HoOOpa3ue Ha
MPEeACTaBEHUTE TAKCOHU C JOMUHHUPAHE Ha Pa3IMuHU POJIOBE, KOUTO HE Ca JIOKJIAJBaHU
npeAu KaTto JOMHUHHpAIId U HACHTH(UIMpaHe Ha HeusBecTHH nocera 16S pPHK
cekBeHIMU. Te Osixa rpynupanu B 23 OaKTepUaIHU OTIEPAaTUBHU TAKCOHOMUYHH €TUHUII
(OTU), ortHecenn kbM 15 OakTepuanHud pojga OT ueTupu Tuma- Firmicutes, 47,5%;
Proteobacteria, 23,1%; Bacteroidetes, 22%; Deinococcus — Thermus, 2,4%; u enuH-
kagauaatr tan SRI1, 4,8%. IlpeacraButenure Ha THna Firmicutes mpeoOnagaBaT B
OakTepuanHaTta OOIIHOCT C TOYTH IOJOBHHATAa OT WHIACHTU(PHUIMPAHUTE CEKBEHIIUU.
Hosure cexBennun npezacrasisBar 42,3% ot Oakrepuamnure OTU. Hsxou or TaX

o0OpasyBaxa OT/IeITHU KJIIOHOBE C MO1001e mo-Maiako oT 85%.

Boyadzhieva, I., Radchenkova, N, Tomova, I, Kambourova, M., Poli, A., Vasileva-

Tonkova, E. Diversity of Heterotrophic Halophilic Bacteria Isolated from Coastal Solar
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Salterns, Bulgaria and Their Ability to Synthesize Bioactive Molecules with

Biotechnological Impact. Microbiology, 87, 4, 2018

Abstract

Biodiversity of heterotrophic aerobic bacteria isolated from two salterns, Pomorie
salterns and Burgas salterns located at Burgas Bay, Black Sea coast, Bulgaria, as well as
ability of the isolates to synthesize biotechnologically valuable compounds were
investigated. The results revealed high taxonomic and metabolic bacterial diversity—we
isolated 20 morphologically different moderately halophilic and two halotolerant strains
affiliated with 11 species from eight genera referred to the phyla Proteobacteria,
Firmicutes, and Actinobacteria. Gram negative bacteria belonged to the genera
Halomonas, Chromohalobacter, Salinivibrio, Cobetia, and Nesiotobacter, and gram-
positive strains were representatives of the genera Virgibacillus, Salinicoccus, and
Brevibacterium. All isolates were found to be alkalitolerant, and 41% of them were
psychrotolerant. The strains degraded nine of the tested 18 substrates; polygalacturonase,
catalase, phytase, and lipase producers were predominant. This is the first reported
detection of xanthan lyase, gellan lyase, arabinase, and phytase activities in halophilic
bacteria. Nine of the strains belonging to five different genera were found to produce
exopolysaccharides (EPS). The highest level of EPS was observed in Chromohalobacter
canadensis strain 28. More than a half of the strains displayed antimicrobial activity
against one to five test bacteria and yeasts. The present study is the first report on
halophilic bacteria isolated from salterns at the Black Sea coast indicating that the
investigated area is an untapped resource of halophilic bacteria with biotechnological
potential.

Pesrome:

NzcnenBano e 6uopasHooOpa3nero Ha XxeTepoTpodHU aepoOHU OaKTepUH, H30JIMPAHU OT
nBa conHuka, [lomopuiicku u bypracku, pasnosioxkenu B byprackus 3anus, bwirapus,
KakKTO M CIOCOOHOCTTAa Ha U30JIaTHUTE Ja CHHTE3UpPAT OHOTEXHOJOTHYHO LIEHHH
cbequHeHus. Pe3ynraTure MOKa3axa BHUCOKO TAaKCOHOMHYHO W MeTabOJIMTHO

OakTepuaiHo pa3zHooOpasue - u3zonupaHu ca 20 MOPQOJOTUYHO PaA3IUUYHU YMEPEHO
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XaTOQWIHU W JIBa XaJOTOJICPAHTHH Il1aMa, OTHECEHH KbM OCEM pOJa, OT THIIOBETE
Proteobacteria, Firmicutes wu Actinobacteria. I'pam-orpuiarennure OakTepun
npuHauiexkat keM poxoBere Halomonas, Chromohalobacter, Salinivibrio, Cobetia u
Nesiotobacter, a ['pam mNOJOXHUTETHHTE LIAMOBE Ca IMPEJCTABUTEIN Ha POJOBETE
Virgibacillus, Salinicoccus u Brevibacterium. YcTaHOBEHO €, Y€ BCHYKHM H30JIaTH Ca
ankanoTtosnepanTHu ¥ 41% oT Tsax ca ncuxporosiepantHu. [l{amoBere pasrpaxkaaT aeBer
oT TectBanuTe 18 cybCcTpaTa; NpOAYIIEHTUTE HA MOJIUTATaKTypOHa3a, KaTaiasa, purasa u
numnasa ca mnpeobnanaBam. ToBa € MBPBOTO CHOOIICHHE 3a OTKPUBAHE HA KCAHTaH
JMa3Ha, TellaH-JIna3Ha, apaOuHa3Ha W (UTa3HA AaKTUBHOCT MPH XATOPUIHH OaKTEPHH.
VCTaHOBEHO €, Y€ JeBeT OT I[IaMOBETe, MPHHAUICKAIIM KbM IET Pa3IUuyHH POJa,
npoayuupar ex3ononuzaxapuau (EIT3). Hait Bucokoro HuBo Ha EII3 e HabmonaBaHo
npu miam 28 - Chromohalobacter canadensis. IToBeue oT mojoBHHATA OT IIAMOBETE
HPOSIBSABAT aHTUMHKPOOHA aKTUBHOCT CpEIy €HA J0 HET TECTOBH OAKTEPHU U APOXKIH.
HacTosmoTo npoy4BaHe € mbpBOTO ChOOILCHUE 32 XaTODHIHNA OAKTEPHHU, H30JHPAHU OT
COJICHH BOJHU 10 YepHOMOPHETO, KOSTO MOKa3Ba, ue M3CJICBAHATA 30HA € HEU3IOJI3BaH

pecypc oT xanodrmiHu 6akTepur ¢ OMOTEXHOJIOTUICH ITOTCHITHAI.

Boyadzhieva, I., Radchenkova, N., Atanasova, N., Poli, A., Finore, I., Kambourova, M.
Isolation and characterization of a thermostable pectinase by Anoxybacillus gonensis
strain 357. Comptes Rendus de | '‘Academie Bulg. des Sci., 74, 12, 2021

Abstract

Microbial pectinases are amongst the most available enzymes on the polysaccharide
degrader market. Industrial pretreatment of pectin at about 60 °C and slightly alkaline pH
determines the special interest toward thermo-alkaline enzymes. A total of 30 bacterial
strains were isolated from a terrestrial hot spring, village Varvara, Bulgaria, and tested for
pectinase activity. Among the selected five strains Anoxybacillus gonensis strain 357
showed highest ex tracellular activity. After optimization of the medium and
physicochemical parameters for cultivation the isolate was found to produce maximum
pectinase (230 U/ml) after 48 h of incubation at 55 °C and pH 7.5. Purified enzyme
demonstrated highest activity at pH 8.5 and temperature of 60°C. It preserved 100% of its
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activity after one hour pretreatment at the same temperature. The enzyme showed high

stability towards some metal ions and detergents.

Pesrome:

MukpoOHuUTE NEKTUHA3HU ca cpell Hall-IOCThIIHUTE €H3MMH Ha Ia3apa 3a pa3rpaxjiaHe Ha
nonuzaxapunu. [Ipomunienara npeasapurenHa o0paboTka Ha MEKTUHA MPU OKoJo 60
°C u nexo ankanHo pH ompenens crnenuanHus MHTEPEC KbM TEPMOAIKATHUTE €H3UMHU.
O6m10 30 Gakrepuannu mamMa 6sxa U30JIMPaHH OT TOpEL] U3BOp, ¢. BapBapa, brirapus, u
u3ceIBaHu 3a IEeKTHHa3Ha aktuBHOCT. Cpen u3bpanute mer mmama Anoxybacillus
gonensis mam 357 moka3a Hali-BHCOKa eKcrTpaienyiapHa aktuBHOcT. Cien
ONTUMU3MpAaHE Ha cpefaTa U (U3UKOXMMHUYHHUTE MapaMeTpH 3a KyJITHBHpaHe Oelie
YCTaHOBEHO, Y€ M30JIaThT MPOM3BEX/Ia MIEKTHHA3a ¢ MakcumaieH n1oous (230 U/ml) cien
48 vaca uakyOanus npu 55°C u pH 7,5. [IpeuncTeHUAT €eH3UM JEMOHCTpUpa Hail-BUCOKA
aktuBHOCT npu pH 8,5 u remneparypa 60°C. Toit 3anazea 100% oT akTUBHOCTTA CH Clie]l
e/HOYacoBa Ipe/BapuTeHa 00pabdoTka Mpu chllara TeMmieparypa. EH3UMBT mokasa

BHCOKa CTa0MIHOCT CIIpSAMO HAKOU MCTAJITHU WOHU U ACTCPICHTH.

Kabaivanova, L., Dimitrov, P., Boyadzhieva, l., Engibarov, S., Dobreva, E.,
Emanuilova E. Nitrile degradation by free and immobilized cells of the thermophile
Bacillus sp. UG-5B, isolated from polluted industrial waters. World Journal of
Microbiology and Biotechnology, 2008, ISSN:0959-3993

Abstract

A moderately thermophilic Gram-positive, sporulating, rod-shaped strain of Bacillus with
nitrile degrading activity was isolated from polluted industrial waters. Whole cells and
cell-free extracts from the end of exponential growth phase expressed 7.6 nkat mg™ and
2.0 nkat mg? benzonitrile-degrading activity, respectively, after cultivation in a
fermentor with complex medium containing benzonitrile as an inducer. The benzonitrile
degradation took place via the nitrilase pathway directly to benzoic acid without
intermediate formation of benzamide. Samples with benzonitrilase activity of 7.6 nkat

mg* converted 3 mg benzonitrile in 1 h at 45°C. The half-life of benzonitrilase activity
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for a whole cell suspension and for cells immobilized in 2% agar was 4.5 min and 6 min
at 70°C without substrate and 3 min at 90°C with substrate, respectively. The nitrilase
had a broad substrate spectrum. The active biocatalyst obtained by immobilization was
used in a continuous process and total biodegradation of 14.1 mM benzonitrile and 37.2

mM 4-cyanopyridine in a column bioreactor at 50°C for 5 h was achieved.

Pesrome:

OT 3amMbpceHHM TPOMHIUICHHM BOJM € H30JUMpaH yMmepeHo Ttepmoduien [pam-
HOJIOKHUTEIICH, CIOPY/IUpall, NPbYKOBHICH miaM Ha Bacillus ¢ Hutpuiopasrpaxmaaiia
akTUBHOCT. Llenu kieTku u 6e3KIeThbUHU EKCTPAKTH OT Kpasi Ha eKCIIOHEeHIanHaTa (asa
Ha pacTeX MOKa3BaT choTBeTHO 7,6 nkat mg! m 2,0 nkat mg?! Gemsomurpui-
pasrpakjama akTUBHOCT ClIe[l KyJATHBHpPaHE BBB (PEPMEHTATOp ChC Cpena, ChIbpiKaia
OCH30HUTPWJI KAaTO HMHIYKTOp. PasrpaxnaHeTro Ha OEH30HUTPUIA CE€ H3BBPIIBA 10
HUTPWJIA3€H BT JUPEKTHO 10 OEH30eHa KHcelnMHa 0e3 MEXIMHHO oOpa3yBaHe Ha
6emsamu. [Ipo6u ¢ GeH30HUTPHUIA3HA aKTHBHOCT OT 7,6 nkat mg™ npeoGpasysaxa 3 mg
o6enzonutpun 3a 1 yac npu 45 °C. [lomyXMBOTHT Ha HUTpWJI3aTa 3a IlUIa KIEThYHA
CYCIEH3Hs U 3a KJIETKH, UMoOmIn3upanu B 2% arap, € cboTBeTHO 4,5 min u 6 min npu
70°C 6e3 cyberpar u 3 min npu 90°C cbc cyOcrpar. Hutpmiazara uma ImMpok
cyOCTpaTeH CIeKThp. AKTHBHHUAT OMOKATAIM3aTop, MOJMyYeH Ype3 uMoOun3anms, Oerre
U3IMOJI3BaH B HENPEKBbCHAT Ipoliec U Oelle MOCTUTHATO IBbJIHO Ouopasrpaxaane Ha 14,1

mM GenzonuTpuia u 37,2 mM 4-1uaHONUPUANH B KOJoHEH 6uopeaktop mpu 50°C 3a 5 h.

Atanasova N, Kitayska T, Bojadjieva, I, Yankov D. Tonkova A. A novel cyclodextrin
glucanotransferase from alkaliphilic Bacillus pseudalcaliphilus 20RF: Purification and
properties. Process Biochemistry, 46, 1, 2011, 116-122

Abstract

A new cyclodextringlucanotransferase (CGTase, EC 2.4.1.19) from the obligated
alkaliphile Bacillus pseudalcaliphilus 20RF, isolated from Bulgarian soils, was purified
up to 18-fold by ultrafiltration and starch adsorption with a recovery of 63% activity. The

enzyme was a monomer with a molecular weight 70 kDa estimated by SDS-PAGE. The

19



CGTase exhibited two pH optima at pH6.0 and 9.0 and was optimally active at 60°C. The
enzyme could be effectively used for conversion of raw starch into cyclodextrins (CDs)
in a wide pH range, from 5.0 to 10.0 and temperatures 60—70-C. The enzyme was more
heat resistant after its pretreatment in alkaline pH 9.0 at high temperatures 65—70°C, than
at pH 6.0 under the same reaction conditions. The CGTase showed a significant stability
in the presence of 15mM various metal ions and reagents after 30min incubation at 25°C.
The purified CGTase could be used for an efficient cyclodextrin production without any
additives which is of an industrial interest. The achieved high con version of an insoluble
raw commercial corn starch into cyclodextrins (47%) with production of only two types
of cyclodextrins, B- and y-CD (80%:20%) in alkaline pH 9.0, makes B.pseudalcaliphilus
20RF CGTase industrially desired for cyclodextrin manufacture.

Pesrome:

HoBa uuknoaexkcrpunrmtokanorpancdepaza (CGTase, EC 2.4.1.19) or oGmuratHO
ankanoduinen Bacillus pseudalcaliphilus 20RF, wusonupan oT Obirapckud mMOYBH, €
npeurcreHa g0 18 ety ypes ynrpadunarpanys u aacopOuus Ha HUIIECTE C TIOBUIIABaHE
¢ 63% Ha akTuBHOCTTa. EH3UMBT € MOHOMep ¢ MosekyaHo Terso 70 kDa, oneneno upes
SDS-PAGE. I Ta3ata nokasBa asa pH ontumyma npu pH 6,0 u 9,0 u e ontumanzo
aktuBHa Tipu 60°C. EH3UMBT MOKe Ja ce Hu3Moi3Ba €(PEKTUBHO 3a MPEBpBIIAHE Ha
cypoBo Humecte B mukiogexctpunu (/) B mmpok auanason Ha pH ot 5,0 1o 10,0 u
temneparypu 60-70°C. EH3UMBT € 110-yCTOWYMB Ha TOIUIMHA CIIEJ [TPEIBAPUTEIIHATA MY
obpabotka B ankaiHo pH 9,0 npu Bucoku temneparypu 65-70°C, otkonkoto npu pH 6,0
npu cbluTe yciaoBus Ha peaknus. [{I'Tasara mokasBa 3HauuTelHa CTAOMIIHOCT B
npuchcTBUETO Ha 15 mM pasnuuHu MeTanHu HOHM M peareHTH cien 30-MuHyTHa
uHkyOarust npu 25°C. Ilpeuncrenara L{I'Taza moxe na ce u3Moi3Ba 3a €PEKTHBHO
MPOU3BOJICTBO HAa LUKJIOJACKCTPUH O3 HHMKakBU J100aBKH, KOETO TpEeACTaBiIsIBa
npoMuuuieH uHtepec. [locturnarara BUcoka CTeNeH Ha MPEBpPBIIAaHE Ha HEPa3TBOPUMO
CypOBO IIapEBUYHO HHIIECTE B MUKIOACKCTpuHH (47 %) ¢ IpOW3BOACTBO CaMO Ha JBa
BUJA HUKIOACKCTpuHH, B- u y-CD (80 %:20 %) B ankamuo pH 9,0, npaBu L[ Tazara ot

B.pseudalcaliphilus 20RF nnaycTpuanHo enaHa 3a MpOU3BOACTBO Ha IIUKIIOJEKCTPHHHU.
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15. Radchenkova, N., Haskoylii, M. E., Vassilev, S., Yildiz, S. Y., Boyadzhieva, 1., Oner, E.
T., Kambourova, M. Improved Exopolymer Production by Chromohalobacter canadensis
Cultures for Its Potential Cosmeceutical Applications. Microorganisms, 8, 12, MDPI,
2020

Abstract

Several exopolymers with different chemical composition and correspondingly variety in
their physico-chemical properties from halophilic microorganisms have still been
described, however, with a low production yield. Chromohalobacter canadensis 28
isolated from Pomorie saltern synthesized an unusual exopolymer (EP) containing 72%
y-polyglutamic acid (PGA), an essential cosmeceutical additive. Current work suggests a
novel approach for effective EP synthesis by C. canadensis 28 using continuous cultures.
Highest production was observed at low dilution rates reaching a level of 2.1 mg/mL at D
= 0.035, similar to those in batch cultures (2.34 mg/mL), however avoiding all
disadvantages of discontinuous fermentation processes. At steady state, the total
quantities of the synthesized EP after 48 h cultivation for the given equipment volume in
D =0.035h"'and D = 0.075 h™! were 8.67 and 12 g, correspondingly, while it was 2.9 g
for batch culture. Process parameters did not change after a ten-day runat D =0.35h™". A
degree of purity of EP fraction received from continuous cultures was significantly
increased up to 93-96%. A lack of cytotoxicity and high cell viability were observed for
human dermal fibroblast cells after 24 h incubation with crude EP from C. canadensis 28

and purified PGA fraction that could suggest its high potential for cosmetic applications.

Pe3rome:

Omuncany ca caMo HSKOJIKO €K30IIOJIMMEpa C pa3jinyeH XMMHUYEH ChCTaB M pasHOOOpasue
Ha TeXHHUTE (PU3UKO-XUMHYHH CBOMCTBA OT XAIO(PHIHM MUKPOOPTAaHH3MH, HO C HHCBHK
noous. Chromohalobacter canadensis 28, uzonupan ot connuny B [ToMmopue, cuaTe3upa
HeoOnyaen ex3zononumep (EII), cpabpkany 72% y nonurnyramunoBa kucennHa (PGA),
KOSITO € ChIIeCTBEHa Ko3MeTHYHa 100aBka. Hacrosimara pabota mpe/yiara HOB MOAXO[ 32
edexrtuBen cunte3 Ha EIl ot C. canadensis 28, mocpencTBoM HENMpEeKbCHATH KYITYpH.

Haii-Bucok cunTe3 Oemie HabI01aBaH MPU HUCKH CKOPOCTH Ha pa3pek]aHe, JOCTUT AN
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HuBO OT 2,1 mg / ml mpu D = 0,035, mogoOHO Ha Te3u B mepuoaudHuTe Kynrypu (2,34
mg / ml), HO W30sATBaliKK BCHUYKH HEJOCTATBIIM HA HENMPEKbCHATHTE (PEpMEHTAIIMOHHU
nporecu. B cranuonapHo cbcTosiHue o0muTe KosmdectBa ot cuntesupanus Ell cnen 48
h kynTUBHpaHE 3a naneHus obeM Ha obopyaaneto B D =0,035h  'uD=0,075h "' ca
chOTBeTHO 8,67 m 12 g, nokarto 3a mepuoauyHaTa KyiaTtypa € 2,9 g . [lapamerpute Ha
rporieca OcTaHaxa HEMPOMEHEHHM clie]] AeceTaHeBHa padorta mpu D = 0,35 h ~ ! Crenenta
Ha uyncrtoTa Ha (pakunusta Ha EIl, momyueHa oT HENpeKbCHATH KyJITypH, Oere
yBeJIMYEHa 3HAUUTENHO 10 93-96%. Jlunca Ha IUTOTOKCMYHOCT M BUCOKAa KIIEThYHA
YKU3HECTIOCOOHOCT 0OsiXxa HAOJIOAaBaHW 3a YOBEIHIKU JCpMaTHU (PUOPOOIACTHU KIIETKH
crnen 24 vaca unkybarus ¢ Henpeuricter EIT ot C. canadensis 28 u mpeuncrena PGA

(bpaKIII/IH, KOCTO Ipcarojara HCropyus BUCOK IMOTCHI AT 3a KO3BMCTUYHH IPUIIOKCHUA.

Penchev, H., lvanova, G., Hubenov, V., Boyadzhieva, I., Budurova, D., Ublekov, F.,
Gigova, A., Stoyanova, A. Supercapacitor Cell Performance with Bacterial Nanocellulose
and Bacterial Nanocellulose/Polybenzimidazole Impregnated Membranes as Separator.
Membranes, 15(1), 12, 2025

Abstract

Supercapacitors are advanced energy storage devices renowned for their rapid energy
delivery and long operational lifespan, making them indispensable across various
industries. Their relevance has grown in recent years due to the adoption of
environmentally friendly materials. One such material is bacterial nanocellulose (BNC),
produced entirely from microbial sources, offering sustainability and a bioprocess-driven
synthesis. In this study, BNC was synthesized using a symbiotic microbial community.
After production and purification, pristine BNC membranes, with an average thickness of
80 microns, were impregnated with an alkali-alcohol meta-polybenzimidazole (PBI)
solution. This process yielded hybrid BNC/PBI membranes with improved ion-transport
properties. The BNC membranes were then doped with a 6 M KOH solution, to enhance
OH™ conductivity, and characterized using optical microscopy, ATR FT-IR, XRD, CVT,
BET analysis, and impedance spectroscopy. Both BNC and BNC/PBI membranes were

tested as separators in laboratory-scale symmetric supercapacitor cells, with performance
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compared to a commercial Viledon® separator. The supercapacitors employing BNC
membranes exhibited high specific capacitance and excellent cycling stability, retaining
performance over 10,000 charge/discharge cycles. These findings underscore the
potential of BNC/KOH membranes for next-generation supercapacitor applications.

Pe3rome:

CynepKoHJEH3aTOPUTE Ca CBBPEMEHHM YCTPOWCTBAa 3a CBXPAaHEHUE HA EHeprus,
M3BECTHH C OBP30TO CH JOCTaBSHE HA CHEPrUsl U ABJITUS CH EKCIUIOATAlMOHEH >KHUBOT,
KOETO Tl MIPaBU HE3aMEHHMH B PAa3IMYHU MHIYCTpHH. TAXHOTO 3HAYEHUE HapacHa Mpe3
MOCIEAHUTE TOJUHHU TMOpPaau HM3MOJI3BAHETO HAa EKOJOTMYHO YMCTH Marepuanu. Enun
TakbB Marepuan € OakrtepuanHata Hanouenyno3a (BNC), mpousBeneHa wu3LsIO OT
MUKPOOHH W3TOYHHIIM, KOATO IpeJyIara yCTOMUYMBOCT ¥ CHHTE3, OCHOBAH Ha OMOTPOIIECH.
B ToBa wuscnenane BNC e cuHTe3wpaHa c momoira Ha CUMOMOTHYHA MHUKpOOHa
obmHocT. Crien mpou3BOJICTBOTO U MPEUUCTBAHETO, AeBCTBeHH MeMOpanu ot BNC cbe
cpenHa nedenuHa 80 MUKpOHa Osixa MMIPETHUPAHU C AJIKAIHO-AJIKOXOJIEH pa3TBOp Ha
Meta-ionubensumunazon (PBI). [Ipu To3m mpormec ce monmyunxa xubpuaaun BNC/PBI
MeMOpaHu ¢ oJo0peHu HOHHO-TpaHCHOpTHU cBoicTBa. Cien toBa BNC memOpanuTte
Osixa nerupanu ¢ 6 M pasrBop Ha KOH, 3a ga ce mono6pu OH- npoBoaumocTTa, u 6sxa
oxapakTepusmpanu ¢ momomra Ha ontmuHa mukpockomws, ATR FT-IR, XRD, CVT,
BET ananmu3 u umnenancHa criektpockomnusi. Kakto BNC, taka u BNC/PBI memOpanute
ca TECTBAaHM KaTO cCemaparopu B JIAOOPAaTOPHU CHUMETPUYHU CYIEPKOHAEH3aTOPHU
KJIETKH, KaTro e(eKTUBHOCTTa MM € CpaBHEHa C ThproBckusa cemapatop Viledon®.
Cynepkonaensaropute, usnonspamm MeMOpanu BNC, mokaszaxa BUCOK crnenuduieH
KamaluuteT M OTJIMYHA UIUKIMYHA CTaOWIIHOCT, 3amna3Bailku e(eKTHBHOCTTa CH B
npoabkenre Ha 10 000 nukbiaa Ha 3apsa/paspsa. Te3n KOHCTaTallMU Ioa4YepTaBat
noreHuana Ha memOpanute BNC/KOH 3a crnenBaio mokojeHue cynepKoHA€H3aTOPHH

IIPUITOXKCHUA.

Kambourova, M., Tomova, |., Boyadzhieva, I., Radchenkova, N., Vasileva-Tonkova, E.
Unusually High Archaeal Diversity in a Crystallizer Pond, Pomorie Salterns, Bulgaria,
Revealed by Phylogenetic Analysis. Archaea, 2016, Article ID 7459679
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Abstract

Investigations on the archaeal community composition in P18, the biggest crystallizer
pond in Pomorie salterns (PS) (34% salinity), demonstrated unusually high number of
presented taxa in hypersaline environment. Archaeal clones were grouped in 26 different
operational taxonomic units (OTUSs) assigned to 15 different genera from two orders,
Halobacteriales and Haloferacales. All retrieved sequences were related to culturable
halophiles or unculturable clones from saline (mostly hypersaline) niches. New
sequences represented 53.9% of archaeal OTUs. Some of them formed separate branches
with 90% similarity to the closest neighbor. Present results significantly differed from the
previous investigations in regard to the number of presented genera, the domination of
some genera not reported before in such extreme niche, and the identification of

previously undiscovered 16S rRNA sequences.

Pe3rome:

[IpoBenenu ca u3cienBaHusi OTHOCHO apXe€ajdHOTO ChOOIIecTBO, oouTaBamo P18, Haii-
TOJISIMOTO coJieHO e3epo B IloMopuiickuTe CONHHUIM, KOETO, AEMOHCTpUpa HeoOuyaiHo
rojisiM Opoii Ha MpeACTaBEeHUTE TAKCOHHM B XeIepcojieHa cpeia. ApXealHHuTe KJIOHOBE ca
TpyNUpaHu B 26 pa3InyHu TAKCOHOMHYHH €IMHUIIN, OTHECEHH KbM 15 paznmyHu poaa oT
nBa paspena, Halobacteriales u Haloferacales. Beuyku cexBeHIMH ca CBBp3aHH C
KYITUBUPYEMU XaloQWIM WIM HEKYJITUBUPYEMHM KJIOHOBE OT COJEHU (IPEIUMHO
xurepcosienu ) HuiM. HoBute cexBeHnmu npeacrasisBat 53.9% ot apxeannoto OTUs.
Hskoun or tax ¢dopmupar otnenHu kioHoBe ¢ 90% cremeH Ha noaoOue C Hai-
ONMM3KOpOJACTBEHUTE WM. HacTosmoro npoy4yBaHe 3HAYUTETHO CE€ pa3iudaBa oOT
MPEIUIIHU U3CIIEABAHUS 110 OTHOLIEHUE Opos Ha MPEACTaBEeHUTE POJOBE, JOMUHUPAHETO
Ha HIKOM OT TAX HE € [OKJIAJABaHO 3a Te3W EeKCTPEeMHHU HHIIM, KakTo H

uHaeHTuguuupaneTo Ha HeoTKpuTH 16S pPHK cexBeniuu.

Radchenkova N, Boyadzhieva I, Atanasova N, Poli A, Finore 1,, Di Donato P, Nicolaus

B,, Panchev I, Kuncheva M, Kambourova M. Extracellular polymer substance
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synthesized by a halophilic bacterium Chromohalobacter canadensis 28. Appl Microbiol
Biotechnol., 102, 11, 2018

Abstract

Halophilic microorganisms are producers of a lot of new compounds whose properties
suggest promising perspectives for their biotechnological exploration. Moderate
halophilic bacterium Chromohalobacter canadensis 28 was isolated from Pomorie
salterns as an extracellular polymer substance (EP) producer. The best carbon source for
extracellular polymer production was found to be lactose, a sugar received as a by-
product from the dairy industry. After optimization of the culture medium and
physicochemical conditions for cultivation, polymer biosynthesis increased more than 2-
fold. The highest level of extracellular polymer synthesis by C. canadensis 28 was
observed in an unusually high NaCl concentration (15% wi/v). Chemical analysis of the
purified polymer revealed the presence of an exopolysaccharide (EPS) fraction (14.3%
w/w) and protein fraction (72% w/w). HPLC analysis of the protein fraction showed the
main presence of polyglutamic acid (PGA) (75.7% w/w). EPS fraction analysis revealed
the following sugar composition (% w/w): glucosamine 36.7, glucose 32.3, rhamnose
25.4, xylose 1.7, and not identified sugar 3.9. The hydrogel formed by PGA and EPS
fractions showed high swelling behavior, very good emulsifying and stabilizing
properties, and good foaming ability. This is the first report for halophilic bacterium able
to synthesize a polymer containing PGA fraction. The synthesized biopolymer shows an
extremely high hydrophilicity, due to the simultaneous presence of PGA and EPS. The
analysis of its functional properties and the presence of glucosamine in the highest
proportion in EPS fraction clearly determine the potential of EP synthesized by C.

canadensis 28 for application in the cosmetics industry.

Pesrome:

XanohuIHUTe MUKPOOPTraHU3MH Ca TPOIYIIEHTH Ha MHOTO HOBH CHCIAWHCHHUS, YHUTO
CBOMCTBa Tmpemiarar o0OeliaBalia TEepecleKTHBa 3a TAXHATa OHOTEXHOJIOTHYHA
eKcruioatanus. YMepeHo xanoduiHara Oaktepusi Chromohalobacter canadensis 28 e

Hu3ojimpaHa OT HOMOpHﬁCKH COJIHUIKU KaTOo MPOAYLUCHT Ha M3BBHKICTHYHA IMOJIMMEPHA
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cyoctanus. Hail—1oObp BBIVIEPOJEH M3TOYHMK 3a MOJMMEpPHA CHUHTE3a € JIaKTO3ara,
3axap moJjlyuyeHa KaTo CTpaHHuYeH MPOAYKT B MiieuHaTa uHAycTpus. Cien onTuMU3NpaHe
Ha KyJATypajHaTa cpeaa v (PM3MKOXMMUYHUTE YCIOBHS 3a KyJITHUBUpPaHEe OMOCHHTE3aTa Ha
MOJIUMEp € yBEIMYeHa MoBe4Ye OT 2 MbTHU. MakcHUMajHaTa CHHTE3a Ha M3BBHKICTHUYCH
nonmumep ot Chromohalobacter canadensis 28 e yctaHoBeHa TPy HEOOMYAMHO BHCOKA
koHueHTpauus Ha NaCl (15%). Xumuunute ananu3u Ha npeuucteHus EIl mokazsar
NpUCHCTBHE Ha ek3ononu3axapuana ¢pakuus (14.3%) u OentpuHa Qpakmus (72%).
HPLC anamusute Ha OenrpyHara (pakius TIOKa3BaT TNPUCHCTBHE OCHOBHO Ha
nonurinyramuaoBa kucenuHa (PGA) (75.7%). Ananusupanara ¢pakuusa Ha EIl nmokas3a
cieqHusi MoHO3axapuueH cbcTtaB (%): riarokosza 36.7, pamuHosa 25.4, kcunoza 1.7 u
HenHIeHTHGumpanu 3.9. XuaporenbT GOpMHpaH OT MOJUIIIYyTAMHHOBATa KUCEIUHA H
eK3oIoyM3axapuHata Qpaxius 1mokassa qo0pa HaOyxBaiia CriocCOOHOCT, MHOTO JTIOOpH
eMyJTUpalll U CTAaOMIM3Upallld CBOMCTBa, KakTO W TNeHooOpazyBaHe. ToBa € MbPBO
cboOIIeHne 3a xanoduiHa OakTepus, CHHTE3Mpalla TMoJIuMep, cbabpxkan] PGA.
CUHTE3UpaHHUAT TONMMEP € C EKCTPEMHO BHUCOKAa XHUAPO(PUIHOCT B MPUCHCTBHETO
€IHOBPEMEHHO Ha TIOJMIVIyTAMHHOBAa KHCEIMHA W TMONU3axapul. AHAJIM3UTEe Ha
(YHKIIMOHATTHUTE CBOMCTBa B MPUCHCTBHETO HA TIIOKO3aMHH B rojsma udacT B EII3
¢pakuus, sicio ouepraa noreHuuana Ha EIl or Chromohalobacter canadensis 28 karto

IMPHUIIOKKUM B KO3MCTUYHATA UHAYCTPHUS.

Krumov, N., Atanasova, N., Boyadzhieva, |., Paunova-Krasteva, T., Berberov, K.,
Petrov, K., Petrova, P. New Halophilic Community Degrades Plastics: A Metagenomic
Study. Fermentation, 11(4), 2025

Abstract

Biodegradation is an advanced method for reducing plastic waste in the environment,
involving the participation of microbial communities with plastic-degrading properties.
Our study presents a novel halophilic community isolated from the plasticcontaminated
region in Burgas Lake, Bulgaria. In a medium containing 15% sodium chloride, the
community can degrade a significant amount of polycaprolactone (PCL) as a sole carbon

source, as well as the plastics polystyrene (PS) and polypropylene (PP), albeit to a lesser
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extent. The community showed high hydrophobicity and the ability to form a biofilm on
PCL beads, as well as high esterase activity and significant biodegradation capacity, as
demonstrated by measuring the weight of the PCL material after cultivation for 4 and 8
weeks. Moreover, a scanning electron microscopy (SEM) analysis revealed visible
cracks, craters, and holes in the surface of the polymer particles. The metagenomic study
revealed that Halomonas profundus dominated the community with a proportion of
95.13%, followed by Alloalcanivorax venustensis (2.73%), Chromohalobacter
marismortui (0.72%), and Halomonas caseinilytica (0.78%). However, most of the
species in the community were not previously known as PCL-degrading. Thus, studying
the diversity of the halophile community can significantly improve our fundamental
understanding and clarify their potential applications for environmental and water—plastic

remediation.

Pe3rome:

buoperpananusTa € cbBpeMEHEH METOJl 3a HaMmallsiBaHE Ha IJIaCTMACOBUTE OTNAIbIM B
OKOJIHaTa Cpella, BKJIIOYBAI Y4YaCTUETO HAa MUKPOOHM CHOOIIECTBA C pa3rpa)aaliu
I1acTMacata cBoicTBa. Hamrero u3cneaBaHe mpeicTaBs HOBO XalO(QHUIHO ChOOIIECTBO,
M30JIMPaHO OT 3aMbpCEH C IUIacTMaca paiioH B byprackoto e3epo, bwirapusa. B cpena,
chabpxama 15% HarpueB XJopuz, ChOOIIECTBOTO MOXE Ja pasrpaxkaa 3HAYUTETHO
KonuecTBO nosivkanposiaktoH (I1KJI) kaTo ennHCTBEH U3TOYHUK Ha BBIVIEPOJ, KAKTO U
wiactmacute nonuctuped (I1C) m momunponunen (I1I1), Makap U B mo-manka CTEIEH.
OO1IHOCTTa MOKa3a BUCOKA XUJAPOPOOHOCT U CIIOCOOHOCT Aa o0pazyBa OMO(UIM BBPXY
[IKJI Tomuera, KakKTO W BHCOKa €CTE€pa3Ha aKTUBHOCT W 3HAYMUTEJIEH KalaluTeT 3a
OuopasrpaxaaHe, KakTo ce BIKJa oT u3MepBaHeTo Ha teryioto Ha [1KJI maTepuana crex
KYJITUBHpAHE B IpoAb/keHne Ha 4 n 8 cenmuuu. OCBEH TOBA aHAJIM3bT ChC CKaHUpalla
ellekTpoHHa Mukpockonus (SEM) pa3kpu BUAMMH MyKHATHHHU, KpaTepu U AYINKU B
MOBBPXHOCTTA Ha MOJMMEPHUTE 4YacTHLM. METareHOMHOTO TNpOy4YBaHE pa3Kpu, ue
Halomonas profundus ngomuuupa B oOmmocrra ¢ asia ot 95,13 %, cimexBaH oT
Alloalcanivorax venustensis (2,73 %), Chromohalobacter marismortui (0,72 %) u
Halomonas caseinilytica (0,78 %). Berpeku ToBa oBe4eTO BUOBE B OOIIHOCTTA HE ca

Ounu u3BecTHU npeau ToBa karo pasrpaxiamu [1KJI. ITo To3u HaumH mM3ydaBaHeTo Ha
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pa3Hoo6pa3I/IeTo Ha XaJ'IO(l)I/IJ'IHOTO C"bO6I_HCCTBO MOXEC 3HAYUTCIIHO Ja l'IOI[O6pI/I
(bYHI[aMeHTaJ'IHI/ITe HU IIO3HAHHUA KW Ja H3ACHU INOTCHUHHUAJTHHUTC MM IIPUIIOKCHHA 3a

BB3CTAHOBSBAHC HA OKOJIHATA Cp€la U BOAUTEC OT IJIaCTMACH.

Berberov, K., Atanasova, N., Teodosiu-Beleutd, G., Boyadzieva, |. Prospecting the
biotechnological potential of culturable halophilic bacteria isolated from Provadia salt
deposit (Bulgaria) near the oldest salt production and urban complex in Europe.
Extremophiles, 29(2), 1-19, 2025

Abstract

Halophilic bacteria are recognized as a promising source of novel enzymes and
biopolymers with various applications in biotechnology and the industry. In comparison
with their mesophilic analogues, halophilic metabolites are stable under extreme
conditions typically encountered in the industrial processes. In this study, the
biotechnological potential of twenty strains of halophilic bacteria isolated from the
Provadia salt deposit, Bulgaria was investigated for the first time. The strains were
identified based on the sequencing of the 16S rRNA gene and were assigned to 13
different species falling in the Bacillota and Pseudomonadota phyla. The majority (90%)
of them showed single or combined hydrolytic enzyme activity. Half of the strains (55%)
were able to produce between three and eight extracellular hydrolytic enzymes—
arabinase, cellulase, gelatinase, glucanase, L-glutaminase, pectinase, and xylanase. Ten
strains were able to synthesise exopolysaccharides (EPS) in concentration between 32
and 227 pg/ml. The optimal EPS production kinetics (1.6 + 0.15 g/l) by Virgibacillus
halodenitrificans PSZ-34 was systematically investigated for the first time. Three strains
also exhibited antimicrobial activity. The present study involved culture-dependant
isolation of halophilic bacteria from the Provadia salt deposit and shed more light on their
capability to synthesise hydrolytic enzymes and EPS with potential industrial

exploitation.

Pe3rome:
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Xanopunaute OakTepuu ca NPU3HATU 3a OOelaBall M3TOYHUK HAa HOBU EH3UMH U
OMOMOJIMMEPH C PA3NIUYHU NPUIOKEHUS B OMOTEXHOJOTMHTE U MpOMHILICHOCTTa. B
CpaBHEHHE C TEXHUTE Me30(DUITHH aHATI03H, XaJO()UITHUTE METAOOIUTH ca CTAOMIIHU TIPH
eKCTPEeMHHTE YCJIOBUS, KOMTO OOMKHOBEHO C€ CpEIlaT B MPOMHUIILUICHUTE Mpolecu. B
TOBa M3CJIEJIBAHE € M3CJIeIBaH OMOTEXHOJIOTMYHUAT MOTEHIIMAJ Ha JIBaJECeT IIaMOBE
xanopuiHu OaKTepHH, W30JHpPaHU OT cOoNHOTO Haxonuule IlpoBaaus, bbarapus, e
u3cnenaBaH 3a mbppBH TBT. LllamoBeTe Osixa WIACHTHPUIMPAHW BH3 OCHOBA Ha
cekBeHupanero Ha 16S pPHK rena m Osixa mpuumcieHn kbpM 13 pas3nuuHu BuJa,
nomagan B Bacillota u Pseudomonadota. ITo-romsimara gact (90%) oT TsAX mokaszaxa
eIMHUYHA WIM KOMOMHMpaHa XWJPOJUTHYHA E€H3MMHA akTUBHOCT. [lomoBuHata OT
mamoBete (55 %) ca B ChbCTOSIHUE J1a MPOU3BEXKIAT MEXAY TPU U OCEM U3BBHKIETHUYHU
XUAPOIUTHYHA €H3UMHU - apabuHaza, Iienynas3a, JKejlaThHasza, TIJokKaHaza, L-
rIlyTaMHHAa3a, MEKTHHa3a W KcuiaHasza. JleceT miama ca B ChCTOSHHE Jla CHHTE3Upar
exzononuzaxapunu (EII3) B koHuentpaums mexnay 32 u 227 pg/ml. OnrtumanzaTa
kuHeTHKa Ha mpomsBoacTtBo Ha EIN3 (1,6 £ 0,15 g/1) ot Virgibacillus halodenitrificans
PSZ-34 e cucremaTtMuHO wH3CleBaHA 3a IBPBUM MBT. TpH IMamMa ChHIIO MPOSBHUXA
aHTUMHUKPOOHA aKTHUBHOCT. HacTosmoro wu3cienBaHe BKIIOYBA HW30JUpaHe Ha
xanopuiHu OakTepuH OT CONHU Haxomumia B IIpoBagus B 3aBUCHMOCT OT KyATypara u
XBBpJIS TIOBEYE CBETIMHA BBHPXY CIOCOOHOCTTa WM Ja CHHTE3HWPAT XHUIAPOIUTUIHU

ensumu 1 EI13 ¢ moTeHnmanHa npoMunieHa ynorpeoa.

Boteva, N., Radchenkova, N., Bojadzieva, ., Stoilova-Disheva, M., Ljutskanova, D.,
Vasileva-Tonkova, E., Kambourova, M. Diversity and biotechnological potential of
extremophiles from Bulgarian extreme niches. The jubilee book “70th anniversary of the
Stephan Angeloff Institute of Microbiology, BAS”, 2017, ISBN:978-954-92882-2-3,
129-140

Abstract
Scientists from Laboratory of Extremophilic Bacteria in collaboration with scientists
from the sections Microbial Genetics and Microbial Biochemistry in last five years

concentrated their efforts on the investigation of several types of extremophiles, including
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thermophilic microorganisms inhabiting hot springs in Bulgaria, psychrophilic
oligotrophs living in Magura cave, and halophiles from Bulgarian saline niches. Diversity
of bacteriaand archaea habituating Bulgarian extreme niches was studied and a large
number of presented taxa belonging to about half of the recognized bacterial phyla was
observed. Significant part of the retrieved 16S rRNA sequences from Bulgarian extreme
niches referred as new, some of them showed more than 10% divergence from the closest
phylogenetic neighbor, suggesting the existence of newtaxa of at least genus level.
Together with a characterizatio of bacterial and archaeal diversity by culture independent
approach the experiments on cultivation of Archaea strains habituating Bulgarian hot
springs. During last five year period study of exopolysaccharides from extremophiles was
initiated. Good bacterial producers were isolated and unusual properties of the
synthesized EPSs were established. The addition of the EPS in cosmetic cream results in
increased foaming capacity and foam stability, enhanced mechanical hysteresis, higher

viscosity of the creams and facilitated coating on skin.

Pesrome:

IIpe3 mocnenHuTe MET TOAMHU y4eHUTe OT Jaboparopusi Ekcrpemoduinu Gaktepuu B
ChTPYAHUYECTBO C YUEHHU OT ceKuuute MukpoOHa reHetuka 1 MukpobHa buoxumus ca
U3CcIeABANIN HAKOJIKO BUAA EKCTpEeMOPHIIN — TepMOGUIHE MUKPOOPTaHU3MH, OOUTaBaIll
ropem u3Bopu B bbarapus, ncuxpoduiaHu onaurotpodpu, ooOWTaBalM Ielepara
MarypaTta 1 Xano¢uiu OT OBJArapcKH COJIEHH HUIIM. YCTaHOBEHO Oellle 3HAYUTEIHO
pa3HooOpa3ue OT OakTepUu U apXxeu B OBITapCKUTE E€KCTPEMHHM HUIIM C TOJIsIM Opoii
MIPE/ICTaBEH! TAKCOHM, MPUHAJUIEkKAIIW KbM IOJOBHUHATA OT MPHU3HATUTE OaKkTepHaIHU
TUMOBE. 3HaUnTeNHA YyacT oT uuaeHTuguuupanute 16S pPHK cexkBenuuu ot 6barapcku
eKCTPEMHH HUILIM OsiXa OINpeJesIeHN KaTo HOBM, KaTO HAKOHM OT TAX IOKa3axa MoBeye OT
10% pa3nuka Cc  Hall-OJNM3KOPOJACTBEHHUTE  CEKBEHIMHM, KOETO  MpeAroara
CHILIECTBYBAaHETO Ha HOB TAaKCOH Ha HHUBO Hail-manko poxa. EnHoBpemMeHHO ¢
XapaKTepU3UPAHETO Ha OaKTEpPHATHOTO W apXeaaHo pa3sHooOpa3ue 4pe3 KyJITypallHO
HE3aBUCHUMM TOAXOAM OsfXxa HMHUIUHPAHH EKCIIEPUMEHTH BBbpPXY KYJITHBUPAHETO Ha
apxeajHM LaMoBe OT OBJATrapcku ropemu u3Bopu. Ilpe3 mocnenHuTe mer roauHu Oerie

MHUIMUPAHO H3CIIE[BAHE Ha €K30IOoJM3axapuau OoT ekcrpemoduin. M3omupanu Osixa

30



22.

noOpu OakTepualHM MPOAYLEHTH M OsXa YCTaHOBEHHM HeOoOMuYallHM CBOMCTBa Ha
cuHTe3upanute ek3omnoiumepu. [loGaBsnero Ha EII3 B ko3MeTwdyeH KpeM BOAM J0
MOBUILIEH KalalUTeT Ha pa3leHBaHEe M CTAOWJIHOCT HA MsSHATA, MOJAOOpPEH MEXaHW4eH

XUCTCPEC3UC, ITO-BUCOK BUCKO3ZUTCT HA KPCMOBETC U YJICCHCHO ITOKPUTHUEC BHPXY KOXKATA.

Kambourova, M., Radchenkova, N., Bojadzieva, l., Atanasova, N. Biotchnological
significance of thermophilic and halophilic bacteria, isolated from Bulgarian extreme
niches. The jubilee book 75th anniversary of the Stephan Angeloff institute of
Microbiology Bulgarian Academy of Sciences, 22-32, 2022

Abstract

Extreme niches represent untapped reservoirs of microorganisms, enzymes, and bio
molecules for different industrial applications. The impact of thermophilic and halophilic
microorganisms to degrade different plastics was an object of the current work. The ther
mophilic community isolated from Marikostinovo hot spring was able to degrade 100%
of polycaprolactone (PCL). The first bacilli representative, Brevibacillus thermoruber
strain 7, was isolated from this community as an effective PCL degrader. Lye and water
mud from Atanasovsko ezero, Burgas salterns were enriched for 2 weeks in a mineral salt
medium pro vided with four synthetic plastics, polycaprolactone, polyvinyl alcohol
(PVA), polystyrene (PS), and polypropylene (PP). Metagenomic analysis of a halophilic
community cultivated in a medium with PCL showed lower phylogenetic diversity and a
sharp rise of Gammaproteobacteria 16S rRNA sequences. Among the isolated producers
of industrially important enzymes, the thermophilic bacterium Anoxybacillus gonensis
strain 357 synthesized a high level of pectinase for only 48 h. The enzyme was active at
high temperatures and alkalic pH. Optimization of agitation and aeration in a bioreactor
for exopolymer production by Chromohalobacter canadensis 28 resulted in a several-fold
yield increase. When this strain was cultivated in continuous cultures its productivity
drastically increased and the degree of the polymer purity was higher. The emulsifi cation
activity of EP exceeded that of trade hydro colloids xanthan, guar gum, and cellulose. A
good synergism between EP and commercial cellulose proved its potential exploration as

an enhancer of emulsifying properties of trade emulsions.
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Pesrome:

ExcTpeMHUTE HHIIM TPEICTABISIBAT HEU3CIICABAHU PE3EPBOAPH OT MUKPOOPTaHH3MHU,
CH3MMU U OWOMOJICKYJIM C TMOTEHIHMAN 32 Pa3JIUYHH WHIYCTPHATHH IPUIOKCHUS.
Hacrosiioro m3cienBaHe pasriiekaa Bb3ACHCTBUETO HAa TEPMOPHIHM U XaJO(UIHH
MHKPOOPraHM3MH  BBPXY pasrpaxIaHETO Ha  pas3jiMyHA  BHIOBE  IUIACTMACH.
TepMopHUIHOTO CHOOLIECTBO, H3OJUPAHO OT TOpelIHs H3BOP B MapHKOCTHHOBO,
pasrpaxzaa 100% ot nonukamnponaktoHa (IIKJI). IIspBusTt npencraButen oT poja Ha
oanunure, Brevibacillus thermoruber mam 7, 6¢ u3onmupan or ToBa CHOOIIECTBO KAaTO
criocoben aa pasrpaxaa ITKJI. Jlyra u kaim oT ATaHaCOBCKO e3epo, conHuIuTe B byprac,
Osixa WHKYOMpaHM B TPOJBDKCHHE Ha JIBE CEIMHIM B MHUHEpaliHa COJHA Cpela,
o0orareHa ¢ 4YeTHPU CUHTETHYHH IuiactMacu — nosukanponaktod (ITKJT), monmuBrHMIOB
ankoxon (IIBA), momuctupen (I1C) u nmonmunponunen (I111). MertareHOMHUAT aHAIU3 HA
XaJ0(UIHOTO CHOOIIECTBO, KylITHBHpaHo B cpema ¢ IIKJI, moka3a mmo-HHCKO
¢wiroreneTnyHO  pasHooOpaswme WM psA3ko  yBemmueHme Ha  16S  rRNA
nocienoBarennocture Ha Gammaproteobacteria. Cpex u3onaupaHuTe TPOIYIICHTH Ha
UHYCTPUAITHO BaXHU CH3UMH, TepMmoduiHata Oaktepust Anoxybacillus gonensis mam
357 cuHTe3upa BUCOKO KOJIMYECTBO MEKTHHa3a camo 3a 48 vaca. EH3uMbT Oe akTHBEH
Opyd BUCOKM Temmeparypu W ankanHo pH. OnTuMusumpaHero Ha pa30bpKBaHETO H
aepanusTa B OHOpeakTop 3a MNpoAyKuusata Ha ek3omomumep ot Chromohalobacter
canadensis mam 28 noBejie 10 MHOTOKPaTHO MOBHIICHUE Ha 100uBa. [Ipu KynTHBUpaHe B
HETPEeKbCHATH KYITYPU MPOAYKTHBHOCTTA Ha I[aMa PSI3KO CE YBEIIM4YHW, a CTENEeHTa Ha
YUCTOTA Ha ToJMMepa Oe Mo-BuCOKa. Emynrupamiata akTHBHOCT Ha €K30MOJIHMeEpa
HAJIMMHA Ta3d Ha ThPrOBCKHM XHJIPOKOJOUIM KAaTO KCaHTaH, ryapoBa r'yMa U IeIyyo3a.
JloOpHAT CHHEPrH3bM MEXIy eK30MOoJMMepa M ThpProBCKaTra Ienysno3a JoKasa
NOTEHIIMAla My 3a M3MON3BaHE KaTO YCHJIBATe] Ha EMYJTHPALIMTE CBOWCTBA Ha

TBPTOBCKH €MYJICHU.

Kambourova, M, Radchenkova, N, Tomova, I, Bojadjieva. Thermophiles as a Promising

Source of Exopolysaccharides with Interesting Properties. Biotechnology of
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139

Abstract

Thermophilic niches offer diversity of prokaryotic microorganisms enormous part of
which is still unknown. Thermophiles represent a vast natural resource of various
bioactive compounds, among which exopolysaccharides (EPSs) attracted major interest
and attention in last two decades due to the significant variety in their structural and
functional properties despite of the limited knowledge in the field. Thermophilic EPS
producers were isolated from both, Bacteria (Thermotoga, Thermus, Bacillus
Geobacillus, Brevibacillus, Aeribacillus) and Archaea (Thermococcus, Sulfolobus)
domains. Advantages in using thermophilic processes for EPS production and potential
use of the synthesized EPSs are discussed. Their biotechnologically interesting
properties, like high molecular weight, stability of their molecules, good synergism with
other hydrocolloids, biological activity against cytotoxic compounds, antiviral and

immunostimulating activities determine their possible future applications.

Pesrome:

TepMopunHuTe HUIIKM NpeuiaraT pazHOOOpa3ve OT MPOKAPUOTHU MHUKPOOPTaHU3MH,
OrpOMHa 4acT OT KOMTO BCE Oulle € Heu3BecTHa. TepModuuure npeacraBiasiBaT OoraT
NPUPOIEH  pecypc OT  pa3iuuyHd  OWOAKTHUBHU  CBHEAMHEHHUS, Cpel  KOHTO
ex3zononuzaxapuau (EI13) mpuBnuyaT roisiM UHTEpEC U BHUMAaHUE MPE3 MOCIETHUTE JBE
JECETWIETHSI TOpaJAl 3HAYUTEITHOTO pa3HooOpa3ue B TEXHUTE CTPYKTYPHH W
(YHKIIMOHATHU  CBOWCTBA, BBIOPEKHM OrpPaHMYEHUTE IMO3HAHUS B  oliacrra.
Tepmodunuute npoxyuenty Ha EI3 6sxa m3onupaHu KakTo OT peAuiia OakTepHamTHU
ponose (Thermotoga, Thermus, Bacillus Geobacillus, Brevibacillus, Aeribacillus), Taka u
or apxeamuau (Thermococcus, Sulfolobus). O6cwbaenn Osixa mnpearMCcTBaTa MPH
M3MOJI3BAaHETO HA TepMOQMIHHM Tporiecu 3a mpomu3BoAcTBO Ha EII3 m moreHunmamHOTO
usnon3Bane Ha cuHTesupanure EI13. Texnute OMOTEXHOIOTUYHO MHTEPECHU CBOWMCTBA,
KaTo BUCOKO MOJIEKYJTHO TETJIO, CTAOMITHOCT Ha TEXHUTE MOJIEKYIH, 100bp CHHEPTU3IBM C

Apyru XUuApOKOJIOUIH, OMOJIOTMYHA AaKTUBHOCT cp€ily OUTOTOKCHUYHU CBHEAUHCHUA,
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AHTUBUPYCHH W HUMYHOCTHMYJIUPAIIU ,HGfIHOCTPI OnpeaAcIsAIT BB3MOXHUTE HM 6’BI[€H_[I/I

IIPUIIOKCHUA.
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