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BIOCYP®PAKTAHTU MOPCBKHUX
MIKPOOPI'AHI3MIB:
II1. 3BACTOCYBAHHA Y IPOMUCJIOBUX
TEXHOJIOI'TAX

Tosepxnego-akmusHi peuosunu (IIAP) ma emynveamopu 3a80AKU 30AMHOCHII
sMeHuysamu Midcasne HAMASHEHHA WUPOKO SUKOPUCIIOBYIOMbCS Y PI3HUX
eanyzax npomucaogocmi. Binvwicmo I[IAP, wo 3acmocogyromvca cbo200Hi, 8u-
POONAEMbCA 3 HEGIOHOBNIOBAHUX HADMOXIMIUHUX CUPOBUHHUX pecypCie ma € He-
besneynumu 01 Hrcusux icmom i 0ogxinia. biocypgpaxmanmu (Bio-IIAP) cunme-
3YI0MbCA MIKPOOP2AHIZMAMU 3 GIOHOBNIOBAHUX CUPOGUHHUX Pecypcie, 30Kkpema,
3 8i0X00i8 XAp4080i NPOMUCTIOBOCHI, € NEPCNEKMUBHON AbINEPHAMUBOIO XiMid-
Him TIAP 3a80saxu ix 6ionoziunit mpancgopmayii ma exonoeiunocmi. Ilepesaca-
mu Bio-TIAP, wo npodykytomscsa npedcmasHuKamu MopcoKoi Mikpobiomu, €, uo
BOHU NPOAGIAIOMb CE0I0 AKMUBHICG 8 WUPOKOMY dianazoni memnepamyp, pH
ma cononocmi. Iloxkazano, wo yi 6iocypakxmanmu Kpim no8epxHeeo-akmueHux
81ACMUBOCMEN YACTNO YUHAMb MAKONHC THUL 8UOU AKMUBHOCMI: AHMUMIKDOOHY,
npomubOioniieKosy, anmuoxcuoanmuy. Bcmawnosneno, wo oiocypgaxmanmu mop-
CbKUX MIKPOOP2AHIZMIE MOICYMb ULUPOKO GUKOPUCTOBYBAMUCS Y MAKUX 2ATY35X,
AK 8UPOOHUYMBO 3ac00i8 2izicHu, apmayesmuyi, KOCMemonoaii, Xap4osit npo-
MUCT080CMI, CLILCOKOMY 20cnodapcmsi, biopemediayii, HagmosudobyeanHi.

Knwuosi cnosa: biocyppakmanmu, mMopcvKi MIKpOOpeaHizmu, NPOMUCLOSI
mexuHonoeii

bionoriuni noBepxHeBo akTuBHI peyoBUHHU (Bbio-IIAP) cratoTh BaxxnuBumMu
HOPOIyKTaMH O10TeXHOJOrii g 6ararbox raay3eid MPOMHUCIOBOCTI, BKIIIOYAIOUU
XapuoBy, KOCMETHUYHY, HaTora3zoBy Ta (papmaneBTHuHY. J0XOAM Ha CBITOBOMY
punky ckianu 1,5 mupa. gon. CIIA B 2019 poui 1, 3a mporHo3amu, 3p0CTaTUMYTh
mjopiuao Ha 5,5% wmixk 2020 1 2027 pokamu [1]. [ToOyToBi 3acobu j1s1 MUTTH €
HaiO11bIIMM puHKOM 3acTtocyBaHHs bio-IIAP, 3a HUMU HyTh KOCMETHYHI BUpOOU
1 3aco6u 0coOUCTOI TirieHu Ta BUpoOu xap4yoBoi mpomuciioBocTi [34]. Cepen kito-
yoBux BupoOHukiB bio-ITAP ¢ipmu Ecover, Jeneil Biotech, Evonik Ta Biotensidon
(Tabmn. 1). €Bpona 3aliMae NOHA/ NOJIOBUHY YaCTKU PUHKY BUKoprcTanHs bio-ITAP,
3a Heto MnyTs CHIA Tta Asis [34]. 3pocratounii cBiToBuil iHTepec 10 bio-IIAP
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3YMOBIICHUH X HU3BKOIO TOKCHYHICTIO, 3IaTHICTIO JI0 PO3KJIaJaHHs, HU3bKUM CTY-
TEHEM BIUIMBY Ha HaBKOJUIITHE cepenoBuie [8].

Tabmums 1

Komnanii Bupo0Huku ta 3actocysanns Bio-IIAP y npomuciioBocri [23, 28]

Table 1
Companies producing and using Bio-surfactants in industry [23, 28]
Komnanii Jep:kaBa IIponykru Bukopucranmus .
Y NPOMHCJIOBOCTI
AGAE ®dapmareBTHKa, KOCMETHKa,
. . 3ac00M 0COOMCTOT Tiri€HH,
Technologies CIIA Pamuomimau . S
LLC Giopemestialrisi Ta MOKpaIeHHs
BUI00yTKY HadTH
Jeneil Biotech CIIIA Pamuomniniau 3acobu A OMHIIEHHS,
MOKpalIeHHs BUA0OYTKY HaTH
CibChbKe TOCIIOIAPCTBO
(6opoTbba 3 mIKiTHUKaMHU
Biotensidon Himeuunna PamuosTim u POCIIHH), KOCMETHKA, 3ac00U
JUTSE MUTTS | OYMIIICHHS Ta
MTOKpAIICeHHS BUIOOYTKY HAQTH
Tnixomimmiam, 3aco0u ISt MATTS Ta OYHUIIIEHHS
Frauhofer IGB Himeuunna MIiKpOOHi (remi uist tyury, HIAMITYHi,
eMyJIbraTopu MHUIOY1 3aC00H)
Saraya Co. Ltd SnowHis Codoporrimiau 3acobn as OHHIICHH,
KOCMETHKA, 3aCO0U TirieHu
3aco0u sl OUMIIICHHSI,
Ecover Benbrisa Codopomimigu IéOCMeTHKa’. 6101\(1e;[1/1u14Ha,
0pOTHOA 31 HIKITHUKAMH,
(hapmarneBTHKa
Groupe Soliance Opanmis Codopomimian Kocmernka
MG In{(t)(llno Co. ITiBnenna Kopest |  Codopomimian [IpomykTr ocobucToi ririean
Evonik Himewunna Codopomimian IIponykTu Ui oUMIEHHS
Lipotec S.A.U Icnanis Mopcrki bio-ITAP | Kocmernka, 0coOMCTHIA JOTIIS
XapuyBaHHSI, 3aC00H 0COOMCTOT
Biopolymer Bensris KcanraHnosi ta ririenn, apmaneBTruka, OypiHHS
International rejaaHoBi KaMmel Ha(TOBUX CBEPJIOBHH,
KOPM JUJIsI TBAPHH

Buxopucranus bio-IIAP 3 mopcbkuX MiKpooprasizmis

y Oiopemeniamii
3aBIsSKM CBOIM 3AaTHOCTI J0 PO3KJIAaJaHHSA Ta HU3BKIA €KOTOKCHYHOCTI bi-
o-ITAP mMoxyTh OyTH JIy’ke KOPUCHMMH B IIpoliecax pemesiallii, ToMy 1o 3011b-
LIeHHS BUIOOYTKY Ha(TH, Ta3y, BA)KKMX METalIB Ta IHIIMX HEOOXITHUX Ul IpO-
MHCJIOBOCTI MPOYKTIB MPU3BOIUTH J0 3a0pyJHEHHSI HABKOJIUIIIHBOTO CEpeI0BUILA
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Ta CTBOPIOE 3pOCTal0Ody M00aIbHy CTypOOBaHICTh 100 HA3€MHOTO Ta MOPCHKOTO
cepenoBut [6, 35]. BianoBimgHo 10 iX ¢i3uKO-XiMiuHUX BiiacTuBOoCcTed bio-ITAP
MOXKHA 3aCTOCOBYBaTH HE TUIBKU JIsSi OUYMILIEHHS HA3e€MHOTO CEpelOBHUIIA, aie i
Juts BogHOoTO cepenoBuina [38, 39]. bio-IIAP BucTynaroTh albTepHaTUBOO KIacHd-
HUM [TAP, 1110 BUKOPUCTOBYIOTBCS IJIs1 peKyabTuBaii [32].

Mopcbki MikpoopraHizmu, Taki sk Halomonas, Marinobacter, Myroides, a
TaKOXX MOPCHKI ApixmKi Yarrowia lipolytica MOXXyTh BiJlirpaBaTé Ba)XJIUBY POJIb
y OCTaTOYHOMY BUJIaJICHHI BYIJICBOJHIB 13 3a0pyAHEHUX UISTHOK y pe3yJbTaTi BU-
pPOOHMIITBA €MYNBraropiB. 3aBIsSKA CBOIM PI3HOMAaHITHUM CTPYKTYPHUM 1 (hyHK-
[[IOHAJIbHUM BJIACTUBOCTSIM BOHU MalOTh MOTEHIIIHI 3aCTOCYBaHHs B MpOIecax
Oiopemenianii. Halomonas sp. 6epyTh y4acTh Y BHJIQJICHHI PO3JIUTOI HA()TH LIS~
XOM CHHTE3y eMYJIbraropiB. MOJEKyIH TIIKOJIMiiB, 10 MICTIThCS Ha KIITHHHIN
noBepxHi Halomonas sp., MiIBUIYIOTh PO3YUHHICTH BYIJIEBOJIHIB i, OTXKE, 30111b-
HIyIoTh ix GiogoctynHicTs it Aerpananii. bio-ITAP Halomonas sp. moxe BUKO-
PHUCTOBYBATHUCS JJIsl TOCUJICHHS MTPOIECIB BUAOOYTKY HAPTH B €KCTPEMaIbHHUX Ce-
penoBuiax [9], OCKIIbKH BOHH € JIEBUMH €MYJIbraTopaMu Mpu HU3bKIN TeMIepa-
Typi [25].

OpHITUHOBI JiMiay, iHMMAKA TAN Oi0EMYNIbraTtopiB, SKHI CHHTE3YEThCS
Myroides sp. SM1, 3naTHi eMynabryBatu cupy HadTy Ta CTaOUIbHI Y HIMPOKOMY
niama3oHi Temmeparyp ta pH. OpHITHHOBI Jiri iy OUTBII aKTUBHI HIXX CUHTETUYHI
MUIoui 3acobu Ta cypdaxtus [22]. Emynbcan, 3 Acinetobacter calcoaceticus RAG-
1, MOYKe MaTH IOTEHIIIHE 3aCTOCYBaHHs y 301JIbIIICHHI BUJ00yBaHHI HaQTH Ta 04H-
mieHHi po3nuBiB Hadtu [30]. [amn Bio-ITAP Tex 3mathi 10 GiopememialiiftHol ak-
tuBHOCTI [5]. Bioemynbrarop, cuHTe30BaHmit OakTepieto Alteromonas sp. 17, sika 3a
cy4acHo1 kinacudikarii nepeiiMeHoBaHna Ha Marinobacter, TakoX MOXe OyTH BUKO-
pucTaHa s epeKTHBHOI Aerpazanii ByreBoaHiB [2]. bakrepis Marinobacter sp.
M22.20 cunresye pocdominonentus, siKkiii € epekTuBHUM eMyibraropom. CTBope-
Hi eMyJIbCii MatOTh HU3bKY €KOTOKCHYHICTb 1 EMYNBIYIOTh CHPY HAa)Ty Y MOPCBHKi
Boxi [27]. Imikomimin, BuaineHwii 3 mramy Marinobacter hydrocarbonoclasticus
SdK644, nmponeMoHCTpyBaB y 2 pa3u OUTBIIY 3[aTHICTH 10 COMFOOLTI3aIii cupoi
HadTH, HIX TBiH 80 [40]. [Hmii emyneratop "Yansan", cHiHTe30BaHUI aepOOHUMU
Opbxmkamu Yarrowia lipolytica, moka3aB BUCOKY €MYJIbI'YBaJbHY aKTHUBHICTH Ta
cTabinbHicTh y ianasoni pH 3-9. Moro BUKOPHCTOBYIOTh y PELENTYpi eMyJIbCil,
CTBOPEHOI Ha OCHOBI MEp(TOPBYIVICIIO, IKY 3aCTOCOBYIOTh ISl JIeTpajiallii Byrie-
BomHIB [3]. 3 miero x MeToro 3actocoBytoTh bio-IIAP Candida lipolytica [31].

Buxopucranus bio-ITIAP 3 mopchkux Mikpoopranizmis
Yy Xap4oBiii Ta KOCMeTHYHIil IPOMMCI0BOCTI

3aBAsSKH NOCUJICHOMY BHKOPHCTAHHIO CTa011i3aTOpiB Ta 3aryCHHKIB y Xap-
YOBUX MPOJYKTaX, B I raiy3i MIyKaIOTh IHIPEHIEHTH, SIKI MOXKYTh MOKPAIIUTH
SKICTh Ta BIACTUBOCTI Tki. ['yMiapabik, KcCaHTaHOBa KaMe/lb 1 JICIIUTHH IIHUPOKO BU-
KOPHCTOBYIOTBCS K T'APOKOJIOIIHI €MyJIbIaTOPH, 110 CTa0LII3YI0Th €MYJIbCIT Olisl-
y-Boxi. Y mponykrax dipmu Quorn, cyxy KyneTypy rpuba Fusarium venenatum
BUKOPHCTOBYIOTb Pa3oM 3 SIEUHUM OLIKOM, SIK 3B’s3yBaJIbHUI KOMIIOHEHT. OHaK
3MiHA KJIIMary Ta KOJMBAHHS IMOTOJH, TaKi K MOCyXa, CIPUYUHATH JAeQoJialiiio
Ta BIUIMBAIOTh HAa BUPOOHMIITBO MPOJYKTIB HA POCIMHHINA OCHOBI. 3 METOIO 3MEH-
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LICHHS 3aJIKHOCTI BiJ] CHHTETHYHHX €MYJIbIaTOPiB Ta POCIMHHUX €MYJIbraTopiB
IJIBUIIYETHCS IHTEPEC J0 MOIIYKY HOBHX IHrpeaieHTiB. Ha BimMiHy Bij XIMIYHHX
MMOBEPXHEBO-aKTUBHUX pe4oBUH, Bio-IIAP 3 MOpChKMX OpraHi3MmiB € HETOKCHY-
HUMH 1 BOJIOAIIOTh BUCOKOIO CTa0UIBHICTIO 332 €KCTpEeMajbHHUX Temreparyp, pH ta
conoHocTi. binbmicts Bio-ITAP 3 MOpChKUX MIKpOOPraHi3MiB € €KCIIEPUMEHTAIIb-
HUMH PEYOBHHAMH 3 MMOTEHIIAJIOM 3aCTOCYBAHHS Y CKJIaJli Xap4OBUX Ta KOCMETHY-
HUX IPOIYKTiB. CIMHUM KOMEPIiaTi30BaHUM MIKPOOHUM eMyJIbratopom € EMyiib-
caH, 1O NMpoaykyeThcs A. calcoaceticus [30]. 3a paxyHOk cTabumizamii eMynbcil
MOKPAIIYEThCS KOHCUCTEHIIIS Ta apomar nponykris. Brimrouenns bio-ITAP mokpa-
IIy€ PEOJIOTii0 TicTa, 30UIbIIye 00’ €M Ta eMYJbIYE KUP 1, TAKUM YHHOM, 3HAXO-
JUTHh KOPUCHE 3aCTOCYBaHHS Y XJIIOOIMEKapChKii Ta M’sicOnepepoOHii mpoMuc-
noBocTti. Crabimi3arop eMylbCii TIIOKOMPOTEin, Kuii OyB BUAUICHHHA 3 MOPCHKOL
Antarctobacter sp. TG22, yTBOpIO€ CTa0IbHI €MYIbCIi OJTisi-y-BOAL 3 KOMEPIIHU-
MU XapuoBUMH ouisiMu [ 12]. J[Ba iHIIMX DIFOKONPOTETHOBUX €MYJIbraropa 3 ITaMiB
Halomonas sp. TG39 1 TG67 3a BIacTUBOCTSAMU HE BIAPI3HAIOTHCS BiJ KOMEPIIiii-
HUX emynbraropiB. Kpim Toro, iX eMynbryBajibHa akKTUBHICTh 30€piracTbCsi TaKoXK
B KHMCJIMX YMOBaxX Ta IpU BUCOKUX Temreparypax [13].

Jlinomentuyu, ~MSA31, BuAUIGHMH 3  MOPCBKOTO  MIKPOOpPraHizMmy
Nesterenkonia sp. € epEeKTUBHUM €MYJIbIaTOPOM, IO BOJIOJII€ BUCOKOIO aHTHOKCH-
JTAHTHOIO aKTHBHICTIO, a HOTO JIO/IaBaHHS JI0 KEKCIiB TIOKpaIye M’ SIKiCTh 1 30epirae
skicTh ki, Jlimonenrung MSA31 edexruBro (Ha 90% ) 3HMKYE Macy OiOTUTIBKH, IO
YTBOPIOETHCS 30JI0TUCTUM CTA(DITIOKOKOM Ha MOBEPXHI XapuOBUX MPOIYKTIB, 1 HE
€ TOKCUYHUM 10 KpeBeToK [ 18]. bioemymnbrarop, CHHTE30BaHUI MOPCHKOIO OaKTe-
piero Enterobacter cloacae, cripusie B'SI3KOCTI KUCIIMX XapuyoOBUX MPOAYKTIB [15]. Y
XapuoBii MPOMHCIIOBOCTI iCHY€ MUpPOKa chepa 3acTOCYBaHHS MOPCHKUX TTOX1THIX
Bio-TTAP six emynbraropis, cTadisli3yBaIbHUX PEYOBUH, AHTUMIKPOOHHX Ta aHTH-
aJre3MBHUX aHTUO10THKIB (TA0I. 2).

XiMi4HI PEYOBUHHU, 1110 BUKOPUCTOBYIOTHCSI B KOCMETHYHHUX 3ac00ax, 4acTo
BUKITMKAIOTh MOAPA3HEHHs MIKipH Ta aneprito. Cepesl COXKUBaviB iCHY€ 3HAYHUN
iHTepeC 10 HaTypaJbHUX KOCMETHYHUX TMPOAYKTIB. 3amiHa cuHTeTHYHHX [IAP
B HUX Ha bio-ITAP Moxe 3MEHIIUTH TaKui IIKIUIMBUHN BIUIMB. [loBepXHEBO-aK-
TUBHI BJIACTHBOCTI € BOKJIUBUMHU JUIsl BU3HAUCHHs TUMY Ta KilbkocTi bio-ITAP y
MUIOUHX, KOCMETHYHUX, (DapMalleBTHUHUX Ta IHIIUX TaTy3sX MPOMHUCIOBOCTI. Tur
cnonyku bio-ITAP, 1m0 BKITIO4a€eThCs y KOCMETHYHI 3aC00M, MOXKYTh OyTH 0OpaHi
Ha OCHOBI iX €MYJIbI'YBaJIbHOI aKTUBHOCTI Ta/a00 MOBEPXHEBOI aKTUBHOCTI. IcHY-
I0Th TaKi MOKa3HUKH, K TinpodinbHO-TinodineHuit 6ananc (IJIB) ta xpuruuna
konueHTpauis minen (KKM), Bianosigno. [JIb Buznauae nonspuicts bio-TITAP, mo
BKa3y€ Ha OTO PO3UMHHICTD y pi3HUX cucTeMaX. bio-ITAP 3 BucokumM 3Ha4eHHSIM
I'JIb € Bucoko rimpodinbHUMU, TOMI SIK HU3bKe 3HaYeHHs [JIb Bkazye Ha BUpaxkeHi
ninodinbHi BiactuBocti. Ha mijcrai 3Hauens [JIb MokIIMBO ITporHo3yBatu chepy
iX 3acTocyBaHHS SIK €MYJIbIaTOpiB, MPOTUIIIHHUX areHTiB a0o 3BoyoxyBauiB. Lli
BiaacThBOCTI bio-ITAP HeoOXiTHi JyIsi KOCMETUYHHX TPOAYKTIB [38].

KKM - me MiHiManbHa KoHIeHTpailiss bio-ITAP, ska HeoOXigHa s
3HIKCHHS TIOBEPXHEBOTO HATSTY BOJIU. BOHU YTBOPIOIOTH MilIEJIH, SIKi 1 3MEHIITYIOTh
MOBEpXHEBUH Ta Mixkda3zHuii Hararu. BnactuBocti bio-IIAP Bu3HayaroThCs
JIOBXKHHOIO O1YHOTO JIAHIIOTa, HEHACHYCHUMHU 3B’ I3KaMU Ta pO3MipoM riipodimbHOT
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rpynu. 3a 30unbiieHHs rinpododHocti monekyn bio-ITAP KKM wmae tenzaeHiito
no 3MmeHmeHHs. Lle o3navae, mo nmorpiOHa MeHma koHuenrtpaiis bio-ITAP mms
yTBOpeHHs Minel. Burkholderia thailandensis, mo cuHTe3ye pamuoiniga Rha-
Rha-C14-C14, mae KKM 225 mrxn ~ ! mopiBusiHo 3 P. aeruginosa PG201, o
cuntedye Rha-Rha-C10-C10 — 600 mrxm'. 3aBasku riapodoOHOCTI AOBIINX
JMaHIIOTIB XUpHUX KHUCIOT bio-IIAP cunresoBanuit Burkholderia thailandensis
Mae Hkanii KKM nopiBHsiHO 3 P. aeruginosa [10].

[TinoyTBOprOBaNIbHI Ta eMyJbryBalibHI BiacTUBOCTI, bio-IIAP moxHa
BHUKOPHUCTOBYBATH B Pi3HUX MPOAYKTAX, TAKUX 5K 3aCO0U JIJIsI MUTTSI, 3BOJIOXKYBaYi,
3yOHa macta Ta 3aco0u 0coOucCTol ririeHu. biocypdakTantu, M0 CHUHTE3YIOTHCS
MOPCBKUMH MIKPOOPTaHi3MaMu, MalOTh BUCOKY IIPOTUMIKPOOHY, aHTUAATE3UBHY Ta
aHTHO10TLTIBKOBY aKTUBHOCTI IPOTH NMATOTEHHUX MiKkpooprani3mis. Lli BmacTuBocTi
Bio-ITAP moxyTh OyTH BHUKOpHCTaHI y KOCMETHYHHX 3aco0ax Ta 3acobax mis
Jonsay 3a mkipotro. Kpim toro, aesiki bio-ITAP MaroTh aHTHOKCHITAHTHY aKTHBHICTh
1 MOXXYTh ONOKyBaTH BiIbHI pagukanu. Tomy bio-ITAP moxxHa 3acTocoByBaru siK
AQHTUOKCHJIAHTH B TIPOJIyKTaX I10 JOIVISTY 3a MIKipoto [38].

Hns Buxopuctanus bio-IIAP B Xap4oBMX Ta KOCMETHYHHX MPOAYKTaX
HEOOXiTHO 3HATHU TOKCHYHICTh LUX CHOJYK. TOKCHYHICTP MOXKHO BH3HA4YaTH Ha
PI3HUX KJIITHHHUX MOJIEJSIX TaHa TBapuHax. [ mikomining BS-SLSZ2, o cuntesyerbes
MOpPCBKOIO OakTepieto Staphylococcus lentus, epeKTUBHO IPUTHIUYBAB yTBOPEHHS
OlorutiBKM BiOpioHaMu Ta P. aeruginosa Ha TOBEPXHI €yKapiOTiB aKBAaKYIBTYD.
Excniepumentu in vivo nokaszanu, mo BS-SLSZ2 € HeTOKCHYHUM 110 BiTHOIIEHHEO 710
apremii Ta epeKTUBHUM Y 3axUCTi 4. salina Bin indexuiit V. harveyi ta P. aeruginosa
[14]. Itamu mopcekoi Pseudomonas sp. MK90e8 ta MK91CC8 cunTe3yroTh
MacceTomig A, HOBUM LMKIIYHHHN JENCUIIENTH Ta BiCKO3WMH. MacceTtomia A 1
BICKO3MH TPOSIBISIIOTH i1 Vifro aHTUMIKPOOHY akTHBHICTh mpoTu Mycobacterium
tuberculosis Ta Mycobacterium avium. Maccetolnii A € HETOKCUYHUM JUTSI MHAIIIEH
y mo3i 10 mr/kr [11].

Jlinomenitun, nceBmodaktuH II, BUAUICHWA 3 APKTUYHOTO  IIITaMy
P fluorescens BDS, BukimKae amnonto3 KIITHH MEJIAHOMH, ajie MPAKTUYHO HE
BIUIMBAE Ha (hiOpobracTu mkipu. MexaHi3m 3arudeli KIIiTHH MEJIaHOMU MOXe OyTH
3yMOBJICHUH MiBUILEHOI MPOHUKHICTIO IJIa3MaTUYHUX MeMOpaH minenamu bio-
[TAP [16].

Bio-ITAP, mo cuHTe3yroThcsi MOpchbkoto Oaktepieto Nocardiopsis VITSISB,
BUKOPHUCTOBYETHCA Y CKJIal 3yOHOI macTu. Ls croiyka € MEeHII TOKCHYHO0, YUM
naypuicynbdar Harpito [7].

Buxopucranns bio-IIAP 3 mopcbkuX oprasizmis
Y IPOMHCJIOBHX TEXHOJIOTifIX
Bio-ITAP BUKOPHCTOBYIOTBCS Y JCSKUX TPOMHUCIOBUX TEXHOJOTISX.
Hanpuknan, npu oxonmomkeHHi Ta OiomepepoOri. s cucteMu OXONOIKEHHS
BUKOPUCTOBYETHCS OJHOpITHA CyMIlll BOAM Ta JAPIOHMX YaCTUHOK JIbomy. Bymo
MOKa3aHo, Mo JauaneTwiboBaHi bio-IIAP crabini3yroTh JpiOHI YaCTUHKU JIbOTY
1 TUM caMuM 3amo0iraroTh iX aromeparlii Ta YTBOPCHHIO OLIBIINX KPHCTAJiB
[19]. Kpim Toro, no6aBku bio-ITAP mokpaiyroTs TeKydi BIacCTHBOCTI 010U3EII0
i, oTke, Horo epeKTUBHICTh Npu HHU3BKIKA Temmepatypi [21]. Bio-ITAP Takox
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3aCTOCOBYIOTHCS ISl MOJINIIEHHS JAerpajamii CKJIaaHoi OioMacH B TaK 3BaHUX
nporecax OiomepepoOku, MO0 BUKOPHCTOBYBATH aJbTEPHATHBHI IPOMHUCIIOBI
pecypcu. TyT iX H00aBKM MOXYTh MiABUIIUTH €(EKTUBHICTH (epMEHTATUBHOI
Jerpajamii JIrHOIENON031, WMOBIPHO, MUISXOM IOJIMIICHHS 3B’S3yBaHHS
cyoctpary 3 uemonazamu [20]. Jlo6aBku cypdakTuHy Ta carnoHiHy 301UTBIIYIOTH
BUPOOHMIITBO BOJTHIO 3 TBEPAMX OpPraHIYHUX BiaxomiB [33].

Takum unHOM, bi0-ITAP KopuCHI 715 pi3HOMaHITHUX TaTy3el 3aCTOCYBaHHS.
PedoBuHM, CHHTE30BaHI MOPCHKMMH MIKPOOpPTraHi3MaMH, TPEICTABISIOTh
iHTepeC, OCKIIbKM BOHHM MPUCTOCOBaHI Ml €PEKTHBHOI POOOTH B XOJOAHOMY
Ta/abo COJIOHOMY CEpelOBHINi, IO BiAKpUBaE HOBI cdepr BHUKOPUCTAHHS
[26]. YV OioTexHONOTiYHOMY BUPOOHUITBI HEe MOpchkuX bio-IIAP akTtuBHO
BUKOPHCTOBYIOTHCSI HE TUTBKHU MPUPOJIHI IITAMH, aJie 1 TeTEPOJIOTIYHI MPOAYLCHTH
[17, 29]. Omnak Taki ctpaterii BHpOOHUITBa OiOCYpP(aKTaHTIB MOPCHKUMH
NPOJYIIEHTAMH, TIEPEBAKHO OAKTEPisIMH, JOCHIHKYBAIKUCS JUIIE 3piaka. Bimomi
JIBa JOCHIJDKCHHS IIOAO BUKOPUCTAHHS TeTEPOJIOTIYHUX IITaMIiB JJIsi CUHTE3Y
MOX1THUX TIFOKOMIMIIB A. borkumensis [24] Ta TperaozomnimniaiB Rhodococcus [4].

Bupo6uunrso bio-ITAP nuisixom KynbTHBYBaHHS MOPCBKHX OakTepiit Moxe
CTBOPHUTH TEXHIYHI MPOOIEMH JIJIsl BCTAHOBJICHHS HAIIHHUX Ta 31MCHEHHUX YMOB
HAKOMUYEHHS MPoayKTy cuHTe3y [36]. KpiMm TOro, BHYTpIIIHI PETyIsSTOPHI CXeMHU
MOXYTh BUMAaraT JOAaBaHHs XHUPY Ui iHAyKuii OiocunTe3y bio-ITAP [4], mo,
B CBOI0 4Yepry, YCKJIATHIOE IMOJAJIbIIEC HAKOMUYEHHS MPOIYKTY CHUHTE3y. Tomy
BUKOPHCTAHHS PEKOMOTHAHTHUX TEXHOJIOT1H MOYKe Oy TH MEePCIIEKTUBHUM IT11X0/I0OM
no HakornnmveHHs1 bio-ITAP MopchbkuX MIKpOOpraHi3miB Ta iX BIPOBaKEHHS Y
pi3Hi ramy3i. s 1poro HeoOXiTHO BUBYATH 010XIMilO Ta TEHETHKY IIMX MOPCHKUX
MikpooprasizmiB npoayuentiB  bio-IIAP. B mnomanbmioMmy BHKOPUCTAaHHS
CYy4YacCHHUX TEXHOJIOTiH, TaKuX SIK MeTareHoMmika Ta OioiH(opMaTHKa, CIpUSITHME
K ofiep>kaHHI0 HOBHUX Bbio-ITAP 3 MOpPChKMX MiKpOOpPraHi3MiB Tak i pO3IIUPEHHIO
cep ix 3acTOCYBaHHS Y IPOMHUCIIOBOCTI.
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BIOSURFACTANTS OF MARINE
MICROORGANISMS:
ITII. APPLICATIONS IN INDUSTRIAL
TECHNOLOGIES

Summary

Surface-active compounds (SAC) and emulsifiers, due to their ability to reduce
interfacial tension, are widely used in various industries. Most of the SAC used
today are produced from non-renewable petrochemical raw materials and are not
safe for living beings and the environment. Biosurfactants (BS) are synthesized
by microorganisms from renewable raw materials, in particular, from food indus-
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I1.

12.

try waste, they are a promising alternative to chemical surfactants due to their
biological transformation and environmental friendliness. The advantage of BS
produced by marine microbiota is that they exhibit their activity over a wide range
of temperatures, pH and salinity. It is shown that these biosurfactants, in addi-
tion to surface-active properties, often have other types of activity: antimicrobial,
antibiofilm, antioxidant. It has been established that biosurfactants of marine mi-
croorganisms can be widely used in industries such as the production of hygiene
products, pharmaceuticals, cosmetology, food industry, agriculture, bioremedia-
tion, and oil production.

Key words: Biosurfactant, marine microorganisms, industrial technologies
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