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Kacbl1 XMMHS KIHE KOPIIAFAH OPTAa JKOJOTUIIBIK Ta3a KaTAJIU3aToPJaapabl d3ipiaey

BUOTEeXHOMOTHSIIBIK ~ MapIIpyTTapbl 0ap JKackll OHIMIEPAI JaMBITYMEH Oipre TYpaKThl
OoJamakka JereH AYHUESKY3UTIK aJaHIaylIbuIblK OHEPKICINTIK caanap/a *Kachul KaTalu3aTop
JICT T€ aTajlaThlH OMOKATAU3/l MaiJaiaHy bl KYIICUTTi. JKackll XUMUSHBIH J1aMybl HETi3iHCH
OMOKaTaIM3aTOPMEH, OHBIH JKAaHAPTHUIATBIH KO3AEpACH HETi3Ti CHHTe3iHe OalIaHBICTHI
OaitmaHpICThL. JKachll KaTalu3aToOpIbIH OPTYpPJl XUMUSIIBIK pEaKIUsIapibl KaTaau3icHTiH
oneyeti Oap, COHIBIKTAH KOpIIaFaH OpTara KayilTi XUMHSUIBIK MEXaHH3MJICP YIIIH MaHbBI3IbI
Oamama Oombim TaObLTambl. OCBI KOHTEKCTTE€ OYJI IIONYABIH MaKcaThl OMOKATaTUTHKAIBIK
omicTepmiH KpICKamia KipiCHeCiH, MaHBIB3ABUIBIFEIH JKOHE 1ITepileyiH ©HEpKSCINTIK
nepcreKTHBaMeH Oipre, Heri3iHeH KeH ayKbIMAbI KOJAaHOaIap YIiH YChIHY OOJBIN TaObLIabl.
Ochl 1oTy/1a KOPCEeTUINeH METareHOMHIKA MEH €CeTTey KypaJlapblHbIH KAChLT IaMybl TYPAKTHI
OoJammax yIriH KaKcapThUIFaH KacueTTepi 0ap xaHa GepMEHTTEPIIH IPOTPEeCCHsICHIHA OKEIETIH
KBUIIaM OCYl IaMBITThL. JlereHMEeH, OJ1 )KaH-)KaKThl 3ePTTEY/li KOHE KOMMEPIUSUIBIK KETKI3y i
Tajam ereji, OUTKeHI OMoKaTallu3 TACUT ayjiarbl OipHENIe OHXBUIIABIKTA (hapMalleBTHKA, aybll
NIAPYaIIbUIBIFEI, JICHCAYJIBIK CaKTay OHE XUMHS OHEPKICIOIH Koca ayFaH/a KeH cajajap/iarbl
XUMHSUTBIK ~ TpaHCopMalmsga MaHbI3Ael pen  arkapaabl. Ockl cebentepliH OapibIFbIHA
OaiflaHpICTBI MaKcaT - (EPMEHTATHBTI TOCUIIEPre >KachUl XHWMHUSHBI WHTETPAIUSIAYIbIH
MaHBI3JIbUIBIFBIH, COHBIMEH KaTap OChl OarbITTaFbl KUBIHABIKTAD MEH ajfa MIBIFYJbIH
MaHBI3IbUTBIFBIH KBICKAIIA OasHaay.

Tyuiin co30ep. ®achUl KaTau3, PepMEHTATUBTI OMOKATAIIN3, TYPAKTHUIBIK, XMMHUS OHEPKICIOi.
Kipicne

JKahaHIBIK SKOHOMUKAHBIH 6CY KapKBIHBI )KOHE XUMU OHEPKICIOIHIH TYpaKTHI )KaKcapybl OaiKamabl.
Bacekere kabineTTinmik 60DKaMBIHBIH alTapIIBIKTal ©CY1 KOHE JKaChLI PECypCTapbIH alTapIbIKTal TOMEHACY1
QJIJIaFbl KOIITEreH XKaHAPTHUIATHIH KO3/epiH KOJDKETIMCI3MIriHIH BIKTUMA KaymiHe okeni [1]. Hotmxkecinae,
XMMHSI OHEPKICiOl XMMUSIIBIK TEXHOJOTHSHBI JKalaid KOJNJaHy HOTHXKECIHJIE KOpIIaFaH OpPTaHbl CaKTayFra
YKOHE TYPaKTHI JaMyFa KayilTi acepre KaThICTHI eeyili KapaMa-KalbUIbIKTapFa Tar 00masl. Ochbl KOHTEKCTTE
XMMUSUTBIK TYPJCHIIPY THIMILUTITIHIH KYpT ecyiHe ue 0oy YIIiH jkaHa OanaManapra bIKIAJ eTeTiH OipHere
omictep maraa 6omasl [2].

Kon xetimzmi opTypmi >KacklUl SmicTepAiH immiHme QepMeHTTep KayinTi KaJAbIKTapasl a3alTyHarbl
@3repicTepre OKeJETiH JKOHE XMMHSI OHEPKACIOIH CyHMeMEeNICUTIH TYPaKThI KOHE DKOJIOTHSIIBIK OoJalllaKKa
JKAKBIHJIATATBIH €H IMEePCIICKTHBAJIBI )KAChUI KaTauu3aTop 0ok Tadbuiaabl. 1-cyperte GpepMeHTaTuBTI OMO-
KaTajgu3 TPOIECiHIH OHIMII TypA€ TYpakTel OolMay MoCeleciH eHCepy YVIIIH JKachll XHMHUSMEH
0aifmaHpICTRIPY JKONIApbl KepceTiireH. On omeTTe SKOJOTHUIBIK KAyilTi IMUKi3aT TeH IpOoIecTepi
QJIMACTBIPAThIH XUMUSUIBIK KOCBUIBICTAP/IbI, JKOFAPhl OHIMJII )KOHE CEJICKTUBTI (DEpMEHTATHUBTI KOJIIapMEH
THIMI JKOHE DKOJIOTHSUIBIK Ta3a TACLITe alfHaNABIPY YIIiH JKaChLI 9MICTep/i MaligaiaHaabl, COHbIMEH Oipre
KaKeTTi KOCBIMIIIA Ta3apTy KaJaMIapblH jKoHE OTIIeN 3UAH/B! KaJABIKTap/IbIH Naiina 60ysiH azaiTansl [3] .
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1-cypet. COHFBI @HEpKaCINTIK A9yip: JKackll XUMUsSMEH OaianbicTa (hepMEHTATHBTI OMOKATAJIH3.
9oicmep MeH mamepuanloap

JKacwun karanuzarop ofeTTe OMOKaTaIN3aTOpP peTiHae GepMEHTTEP I MalAaIaHy Ibl, KaJIIbIHA KENTIpy/Ii dKoHe
KaiiTa eHzeyai OeiiHeneini. Onap WBIFBIHAAPABI a3aiTy, JeyeTTi THIMAUIIKTI apTThIpy, KOpIIaFaH opTara
acep eTy/i a3aiiTy oHe JKachll XUMUSHBI TAMBITY YIIIH XKaJIlbl 9AiCTIH TYPAKThUIBIFBIH HICUIYTe BIKIAT €Ty
apKbUTBI XUMUSITBIK TYPJICHAIPY YIIiH THIMII Typae epekieneneni [4]. XKacein xumusiHbIH 12 KaFumpacsiMeH
OaiinanpicTa (hepMEHTATHBTI OMOKATAIN3 TOMEHJIE 2-CYypeTTe KOPCETUITCHIEH OHIMIEPI 93ipIiey KoHE OHIey
YILiH 9JIeyeTTi KypaJ O0JIBIN Ta0bLIa b

YHackin XMMUA NPUHLMNI MeH (hepMeHTATUBTI KaTanW3 apackiHafFsl KOPPenALnA

Enzyme catalysis

2-cypert. YKacbl1 XUMUSHBIH 12 epekeciMeH (epMEHTATHBTI OMO-KaTaIN3IiH KOPPEISLUSCHL.

(DCpMeHTaTI/IBTi MAaHBI3 IbLIbITBI 6I/IOI(aTaJ'II/I3aT0pI[BIH XUMHUAJIBIK  PCaKIIUAMEH  KOHE OaraJbl
Q)epMeHTI‘eleiH CHHTE31HE Ka)KeTTi JKaHyapJap, OCiMJIiKTep, MHKPOOPIraHu3MACP CHUAKTHI KaHAPTbhUIATBIH
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KO3JIepMEH CABICTBIPFAHIAaFbl OHIMIUTIK JKBUIIAMIBIFBIHA TIKEJIeH Toyenni. XuMus, TaMakK, TOKbIMa, Karas,
OMOOTHIH, (papMaIeBTHKA, ayblI MIAPYaNTbUIBIFBI, aFBIHJIBI CYJIapibl Ta3apTy, JCHCAYJBIK CaKTay »oHE T.0.
CHSIKTBI 9pTYPJIi eHepKkacinTepiH Onokaranuzatopra ((pepMeHTTEp HeMece TyTac >kacyluanap) OeriMaiiri
(hepMEHTaTUBTI KACHETTEPAiH KOFapbUIBIFBIHA OalmaHbBICTEl. DEPMEHTATHUBTI TOCUT KYMCAK pPEaKIIHs
KarJalnapblH, TOMEH DHEPrusl CYpPaHbICHIH Tajlall eTeli, M30MEpIeHy JXKoHE KaiiTa peTTtey MocesenepiH
JKOFaphbl CEJICKTHBTUIIKIICH, OCJICEHAUIIKIICH JXOHE CPEKIICTIKIICH a3alTajibl, HOTIKECIHAC COHFBI OHIM
arpIHAapsl HEFYpAbIM Taza Oomanel. COHBIMEH KaTap, OMOKaTalmn3aTopiap XUMHSIBIK, aliMaKTHIK >KOHE
CTEPEOCEICKTUBTUIIKTI KOPCETY apKbUIBI KaHaMa OHIM TY3UIyiHIH TOMEHACYIMEH Kartap (yHKITHOHAJIIBI
TONTHIH AKTUBTCHYIH alTapIBIKTall TOMEHICTE anajsl [5].

BipHemnie KOMMEPITUSIBIK CHHTE3ICITECH OHIMISPAIH XUMHSUTBIK pEeaKIMACHI MEH IIPOIIECiHIH 6amaMach
KACBUT TOCUIAEPMEH KY3€Te achIPbIIaabl, MBICANIbI, TEHUIWIINH XoHe 1e(alOCTIOPUH CHAKTHI KapThlIai
CHUHTETHKAJIBIK AHTHUOMOTUKTEPIiH ©HEpKICINTIK eHMipici, Kara3 ©HEpKACiOIHIeri TalIIbIKTapIbIH
PEBOJIONHMACH KOHE €H KYHIbl ()epMEeHT-TUMAa3ajapAbl Maifanany. ASCTYPIi XUMHSIBIK PEeaKLIUsIIapIbH
OipHeIe TypiepiHIeri HKeMIUTITiHe OaiTaHbICTHI |5, 6].

Conpaii-ax OMO’HEPTUSHBI OHIIPYTe apHAIFaH 6CiMIIIK MUKPOOTHIK OTHIH jkacymanapsl (PMFC) cuskrer
XKachll Kypangap SHEpTusi eHIipyre apHairaH (pepMeHTTepiH KOMEeTriMeH acbUl XHUMHsa MaHBI3Ibl PO
aTkapansl [6]. R. Leguminosarum, Azatobacter >koHe T.0. CHSKTBI MUKPOOTHIK IITAaMMIAPIBIH OoamakTa
TYPaKThl SHEPTHS OHIIPICI YIIH SKOHOMHKAIBIK KYHIBUIBIK II€H KAChUI TOCUIMIH apTyblHA OKEJIETIH
KEepHEY/IIH IeHepalusIChIHbIH deyeTi 6ap [7].

JKakpiHma OWOKaTamM3aToOpapablH OJEMOIK HApbIFBI aWTapiblkTaid ocTi. 2015 Xbutkl HapwK 8,18
MUJUTHAP]] ToJIapFa TeH Oommbl xoHe 2024 xputra Kapai mamamer 17,59 Muwumapy moiiapra aeiid ecemdi
nen KyTinynae. Hapblk nepcnektruBanbl 00omkaMabl Kepcerce e, GepMeHTTep HapbliFbl opTapanTaHAbIpbUIFaH
KOK, eiTkeHi 4000-Fa sxybIK Oenrini pepmenTTepaiH Tek 200-1 FaHa KOMMEPITUSUIBIK MaKcaTTa KOJIIaHbUIa bl
)oHe Tek 20-ChI eHEpKacinTe oHmipineni [§].

ConppIKTaH angarsl OipHeIIe Kblia Oyl canaiarbl UIreplleynIilikTep MEH CYpaHbICTAPIbIH BIKTHMAI
KeJIeMiH KapacTelpy e3eKkTi. JKakblHga >XYpri3iireH 3epTreyiep axKybl3 HHKEHEPUSCBIHAAFBI oJicTepmi
KepceTTi, bmomHpopMaTHKa 91iciMeH Oipre MeTareHOMHUKaHBI 3epTTey OMO-KaTanu3aTopiapasl OoamraKra
JAMBITY YIIIIH XUMUASIIBIK 3aTTapIbIH KYHBIH )KOHE KONJaHBUTYBIH alTapIbIKTall ToMeHaeTTi. by momyna 6i3
(epMeHTTiK OMOKATaIN3/1 XKaKCapTyAbIH dpTYPIi TOCUIIEPiH, 1aMYbIH, OOIAIIaKTaFbl KOJIEMiH KOHE JKachLI
XUMHUSIJIAFBI €JICYJTi YACCIH TaIKbIIaANMBbI3,

Homuowcenep men nikipmanac

3epTTey HOTIKENepi OOMbIHIITA OMOKATAIN3aTOPIAP B! KOJIIaHy JKaChlI XMMHUS CalachblH/Ia MaHbI3/IbI PO
aTKapaTbIHBl aHBIKTANbL. DEepMEHTATUBTI KaTalM3aTopyiap JOCTYpJi XHMUSUIBIK —KaTalau3aTopliapra
KaparaHJia JXOFapbl CEJICKTUBTLIIK IeH THIMIUTIK KepceTeni. Onap ®yMcak peaKIUsUIbIK JKaFJaiaapabl Tauan
€TiN, PHEPTUAHBI a3 TYTHIHAIBI )KOHE KaJ/IBIKTap/IbIH TY31TYiH a3aiiTaasl. buokarammsaropnap dhapmareBTrKa,
aybUl IApyallbUIbIFBl, XUMHS ©HEPKACiOi, aFblHABI CyJMap[bl Ta3ajlay >KoHE OMOOTHIH OHIIpiCI CHAKTHI
KOITereH cajiaiapaa KoJianbuta el Onapabl naiaanaHy OHipiCTiH SKOJOTHSIIBIK KayIlCi3IiriH apTThIPAIbL.

3epTTey (pepMEHTATHUBTI KaTaaIu3aTOPJIAPAbIH KaChUl XUMUSHBIH 12 KaFUJIAChIMEH THIFbI3 OailJIaHBICTHI
eKeHiH KepceTTi. Omap SKONOTHSIBIK 3USHIBI XUMISIIBIK TPOIECTEPi aTMacCTHIPHIN, TYPaKTHl OHIIPICTIK
Ti30€KTi JlaMBITyFa MYMKiHIIK Oepeni. bruokaTtamu3aTopnapablH HapbhiFbl KapKbIHJBI JaMbin kenedi. 2015
JKBLJIBI OHBIH KeJieMi 8,18 Muimuap mosuiapasl Kypaca, 2024 xbutra Kapai 17,59 Munirap gosuiapra KeTe i
nen Oomxanyaa. JlereHMeH, KOMMEPIUSUTBIK MaKcaTTa KOJIaHBUIATHIH (PEPMEHTTEp CaHbl oJli Je MIEKTeYIi
[9].

JKana O6uokaranmuzaropiapsl 93ipieyne MeTarecHoMUKa, OMOMH(POPMATHKA KOHE aKybI3 WHKEHEPHSCHI
omicTepi MaHBI3IBI pOII aTKapaabl. by Tocinaep ¢pepmeHTTEepAiH OENCeHITIT MEH TYPaKThIIBIFBIH APTTHIPHIIL,
OJIapAbIH KeH ayKhIMIBl OHIIPICIH KaMTaMachkl3 eTefi. brokatanmsaTopiapAblH KOJAAHBUTYBl KOpIIaraH
opTara Tepic acepi a3aiThIN, KAIIBIKTApABIH TY3UIyiH ToMeHaeTeai. Ojap XUMUSIIBIK OH I PiCTePACT] 3USHIBI
MPOIECTEPAl aMMaCTBIpa OTBIPHII, TAOMFU pecypcTapAbl YHEMAEYTe MyMKIHIIK Oepei.

3epTTey HOTIDKENEpi KOpCeTKeHJeH, OuokaTamu3aTopiapAbl KOJJIaHY JKAchUl XHMHUSHBIH JaMybIHA
eneyii ynec Kocansl. Onap 3KOJOTHSUITBIK Ta3a OHJIPICTI KAMTaMachl3 €Till, XUMHUSl OHEPKICIOIHIH TYpaKTh
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naMyblHa BIKDAT etemi. CoHbIMEH KaTap, Oosamakra (epMEHTTEpiH KOMMEPHIHSUIBIK KOJIAHY asChIH
KCHEUTY koHE kKaHa OMOoKaTanu3aTopiap sl 93ipJiey MaHbI31bl MiHAETTepAiH Oipi 6okl Tadbutaas! [10].

Kopuvimuinowt

BuoTtexHonorMsAAaFEl UITEpiiey TYPaKThUIBIKKA KAXKETTI XUMUSIIBIK TpaHCOpManus YIIiH jKacylia
3ayBITTaphl PETiHIE )KYMBIC ICTEUTIH MUKpOOTapMeH Oipre MOTEHITHAIIE OMOKaTaTn3aTopiiap, SHEPTUSHEI a3
TYTBIHATBIH SICTEP CUSAKTHI QPTYPIIi )KAaChIT TEXHOJIOTHSIIAP MEH MPOLECTEPAIH KOMETIMEH IKOJIOTHSIIBIK Ta3a
Oonamakka okenyi kepek. KeOiHece XMMMSUIBIK OHIMACP HEMECE OHEPKOCINTEpP XUMHSUIBIK KaTallu3re
cyilieHeni, Oipak TajKbUIaHFaHIAl, (EPMEHTATHBTI OHMOKATaM3 XHMUSIBIK 3aTTapAblH KOpIIaraH opTara
KayinTi ocepiH asaiiTyna Oojarrak Oojia ajaibl KOHE JKAChLI XMMHSHBIH OapiiblK MPHHIUITEPIH ecKepe
OTBIPHII, KAKCHl OHIM aJIyFa 9KelIyli MYMKiH.

Buokaranuzaropnap ofeTTe TaOUFU pecypcTap MEH MHKPOOPTaHU3MIEP/CH OHAIPIIC/i )KOHE PeaKIus
ap3aH MIMKi3aTTHI )KOFapbl KYHIBI OHIMIe THIMIIpEK aifHaJIAbIPyAbIH CHHTETUKAJIBIK XUMHUSIIBIK JKOJITapbIHA
coiikec Kenemi. Bysl KOHIBIPFBI MOJEKYJSPIBIK OUOJOTHS, TCHIIK HHXCHEPHUS, OMOXUMUS, TYPAKTHUIBIK,
OeNICeHIUTIK, CIeNU(UKAIIBIK KOHE KYHBI CUSKTHI OMOKAaTalIu3 KaCUSTTEPiH KAKCAPTy apKbUIbI HHKCHEPIIIK
(dbepMeHTTepal OHIIPYAl KEHUIAETETIH €CenTey SJICi CHAKTHI 9pTYPNi JOMEHAEPAIH KOMETiMEH >KaKbIHIa
JaMBIIBL. THIMII MaKpOMOJIEKyJianap.

CoHbIMEH Karap, KOPFachlH (DepMEHTI Of1aH Jla OCICeH/ i, TYPaKThl, KaliTa Maiananyra xapamabl )KoHES
T.0. OOy YIIIiH UMMOOMITH3ANIHS TEXHOJIOTHUSCHIHBIH MaHBI3IBIIBIFBIH aTall OTKEH XoH. OHIey aaicTemMenepi
VIIiH opTYpii epMEHTATHBTI CHHTE3IEpre KaThICTHI KWHAKTAJIFaH OLTIMAEp Kelleci jkKaHa oicTepre Heri3
0O0JIyBI KEpPEK. J)KAKCHIPAK KOHE KOJAMIIBI KAChUT TEXHOJIOTHSIIAP.

3epTTeyal OMOMHKCHEPHsIFA ayBICTBIPY KAXKET, OHAa (EepPMEHTTEpPAiH JAW3aiiHBI MEH CHHTE31 HaKThI
KaKETTi KOJIaHy apKbLIbI )KYy3ere achIpbutansl. COHIBIKTAH KOITETEH JKETICTIKTEP oI JIe 131eCTIpUTyae XKoHe
KAChUT XMMUS TMPHUHIMITEPIMEH OaillaHbICTa OMOKATAIM3aTOp MEH OWOTEXHOJIOTHS IEePCICKTHBACHIH/IA
KOJIJaHBLUTYbI MYMKiH [11].
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®.b. XamxoeBa

JKkoJorndeckasi XUMHUs H OKpy/Kaolas cpeaa pa3pa60TKa IKOJOIrH4Y€¢CKHM YUCTBIX
KaTajJau3aTopoB

B coderannn c¢ pa3paboOTKOH SKOJOTHMYECKH YUCTBIX MPOAYKTOB € OHMOTEXHOJIOTHMYECKHMH
MapuipyTamu TioOanbHas 03a004€HHOCTh IO TIOBOAY YCTOMYMBOTO OYyIymIeTo YCHIIWIIA
WCTIONb30BaHUe OMOKATaIM3a, TAKKE U3BECTHOI'O KaK 3€JICHBIN KaTalu3aTop, B IPOMBIIUICHHBIX
oTpacisix. PazBuTne 3eneHOi XMMUM BO MHOTOM CBSI3aHO ¢ OMOKaTalU3aTOPOM, €r0 OCHOBHBIM
CHHTE30M M3 BO30OHOBISIEMBIX MCTOYHHUKOB. 3€JICHBIH KaTaaM3aTOp OONamaeT MOTCHIUAIOM
KaTaJM3UPOBATh PA3IMYHbIE XUMHUYECKHE PEaKIUH M, CJIEIOBATeNbHO, SIBISETCS BaKHOU
QIBTEPHATHBOM XUMHYECKMM MEXaHW3MaM, ONACHBIM Ui OKpyKaiomed cpeapl. B sTom
KOHTEKCTE IIeJb 3TOT0 0030pa-MpeACTaBUTh KpaTKOe BBEAEHHE, BaKHOCTH M IPOTrpecc
OMOKATATMTHYECKUX METOIOB B COUYETAHUH C NPOMBIIUICHHON MEPCIIeKTHBOM, B OCHOBHOM IS
LIMPOKOTO CIIEKTpa TNPWIOKEHHWH. 3eneHasl pa3pabOTKa METareHOMHUKH M BBIYHCIUTENBHBIX
WHCTPYMEHTOB, IOKa3aHHAas B 3TOM 0030pe, MpHBeNa K OBICTPOMY pOCTY, KOTOPBIH MPHUBET K
MPOTPECCUPOBAHUIO HOBBIX (EPMEHTOB C YIYYIIEHHBIMH CBOMCTBAMH JUIS YCTOWYHBOTO
Oynymero. Tem He MeHee, 3TO TpeOyeT BCECTOPOHHHMX HCCIEJOBAaHMH M KOMMEpPYECKUX
MOCTaBOK, TOCKOJBKY TOAXO0J K OMOKaTanu3y OyIeT WUrpaTh BaXKHYIO POJIb B XUMHUYECKOH
Tpancpopmanmi B Oolee  IMMPOKWX  OONAcTsAX, BKIOYas  (papMameBTHUYECKYIO,
CEIIbCKOXO3IHCTBEHHYI0, MEAUIMHCKYI0 W XHMHYECKYI0 MPOMBIIUIEHHOCTh, B TEUCHHE
CIIEAYIOIINX HECKONBKHUX JecaTwieThi. [lo BceM 3THM NpuUYMHAM LEelb COCTOUT B TOM, YTOOBI
KpaTKO paccka3aTh O BaKHOCTH MHTETPAllMH 3€JICHON XUMHU B ()epMEHTATHUBHBIC MMOIXOABI, a
Taoke 0 MpobiIeMax U BaKHOCTH IIPOrpecca B TOM HAIPABICHHH.

Knrouesvie cnosa: 3eneHplii katanus, GepMEHTATUBHBIN OMOKATAIN3, YCTOMYUBOCTh, XUMHUECKAsI
MIPOMBIIIIIEHHOCTbD.

F. B. Khamkhoeva
Green chemistry and the environment development of environmentally friendly catalysts

Combined with the development of environmentally friendly products with biotech routes, global
concern about a sustainable future has increased the use of biocatalysis, also known as green
catalyst, in industrial sectors. The development of green chemistry is largely related to the
biocatalyst, its main synthesis from renewable sources. The green catalyst has the potential to
catalyze various chemical reactions and is therefore an important alternative for chemical
mechanisms that are hazardous to the environment. In this context, the purpose of this review is
to present a brief introduction, importance and advancement of biocatalytic methods together with
an industrial perspective, mainly for a wide range of applications. The green development of
metagenomics and computing tools shown in this review has fostered rapid growth leading to the
progression of new enzymes with improved properties for a sustainable future. However, it
requires comprehensive research and commercial delivery, as the biocatalysis approach will play
an important role in chemical transformation in broad industries, including pharmaceuticals,
agriculture, healthcare, and the chemical industry, over the next few decades. For all these
reasons, the objective is to briefly outline the importance of integrating green chemistry into
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enzymatic approaches, as well as the challenges and the importance of moving forward in this
area.

Keywords: green catalysis, enzymatic biocatalysis, sustainability, chemical industry.
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