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B o0eas0i Hasedeno cyuacni Oaui aimepamypu ma pe3yivmamiu  GAACHUX O00CAIONCeHb U000
npooyyenmie, izuKo-xXimivHux eaacmusocmeti ma cyocmpamuoi cneyughiunocmi a-amina3z, ki npooyKymscs
MIKPOOpPeaHi3Mamu Pi3HUX MAKCOHOMIYHUX epyn: bakmepiamu, epubamu ma opixcoxcamu. Cunmes birvuiocmi
a-aminasz € HOYKOBAHUM NpOUecoMm, AKUU CMUMYAEMbCA V NPUCYMHOCII KPOXMAA ab0 NpooyKmie 1io2o
eidpoaizy. Onmumizauieio ymo8 KyAbMUGYSAHHS WMAMIE-NPOOYUEHMIE MOJCHA docsiemu Ni0eUuleHHs DieHs
aKmueHocmi eH3umie. a-Amisazu, eudineni 3 pizHux Odcepen, GiOpPI3HANMbCA 3a CE0IMU (DI3UKO-XIMIUHUMU
81ACMUBOCMAMU, 30KPEeMA MOAEKYAAPHOW Macorw, pH- ma mepmoonmumymom, ineibimopamu i akmueamo-
pamu. Bouu 30ammui eidponizyeamu a-1,4- ma 6 desxux eunadxkax o-1,6-36’13aHi 3aAUKU 2AI0KO3U 8 PO3-
YUHHOMY KPOXMANL, aMin03i, aminoneKmuri, eniKoceni, MarbmoOeKCmpuHax, o- i B-uuki00eKCmpuHax ma
iHWuUX 8yeneso0uHux cyocmpamax. a-Aminasu nanrexncamv 0o GH-13 podunu enikozun-eiopoaas, xapaxmepHoio
ocobaugicmio AKUX € Haaewicmv Kamaaimuuroeo domeny Ay eueasdi (f/a)-uyuninopa. Kpim domeny A, y
cmpykmypi o-amina3 npucymui ue déa domenu: B i C, aki poamauiogani npubausHo 3 NPOMUAEIHCHUX DOKI6
(B/a) ;-uunindpa. Ilepesaxcra binvwicmo idomux a-aminas micmamo y ceoemy ckaadi Ca’*, axuil 3naxodumo-
¢ Ha nosepxwi mixe domenamu A i B ma idiepac éaxcaugy poav y cmabifbHOCmi ma aKmuéHOCMi eH3UMY.

Kawuoei canoea: a-aminaiza, ¢hisuxo-ximiuui esacmueocmi, cybcmpamua cneyugiynicms, 00oMeHHA
cmpyKkmypa.

-Aminasu (3.2.1.1; 1,4-a-D-rntokaH- KO3M), Y BUTOTOBJIEHH1 KPYIT'STHUX BUPOOiB, OBO-

(X [JIIOKAHOTiAposia3u) € eH3MMaMu  aMiJio- YeBUX IMPOJAYKTiB, BUPOOIB i3 (PpyKTiB (COKiB,

JIITUYHOI Aii, SKi HajexaTb J0 KJjacy TigpoJjas, CUpPOMiB, TMEKTWHY), MAUTAYOrO XapuyBaHHS,

niakKiaacy riaiko3uaa3. BoHu 3aaTHi rigposisyBaTu B TEKCTWJIbHili, TamepoBili  MPOMUCIOBOCTI,

BHYTPIILIHI a-1,4-Tmiko3nmHi 3B’I3KU B y BUPOOHUITBI MUIHHMX 3aco0iB, a TaKOX Yy

KpoXMaJli, IJIIKOreHi i CIOpigAHEHUX IM moji- i
oxnirocaxapugax. lle mTpu3BoOAMTL OO YTBOPEH-
HS MAaJbTOACKCTPUHIB pi3HOI  MOJIEKYJISIPHOL
macu (MM), a TakoX MaJIbTOTPiO3M, i30MaabTO3U
1 raokKo3u. BinmoBimHO 10 cKjaamy KiHIEBUX
MPOAYKTIB TiIpOJi3y KPOXMaJl0 a-aMijla3u MOX-
Ha BIZHECTM IO ABOX TMIIB. IEKCTPMHYBaJbHI
(po3piaXyBajibHi), $Ki IPU3BOASATH A0 YTBO-
PeHHsI MaJjbTooJlirocaxapuiiiB (MaJbTOMEHTO3MU
1 MajbTOreKCo3M), i LYKPOreHHi, BHACIIIOK il
SIKMX, TOJOBHUM UYWHOM, YTBOPIOETHCS MajbTO-
3a i TJIoKo3a. Taki BJIAaCTUBOCTI a-amijia3 BUKO-
PUCTOBYIOTHCS B PI3HUX rajay3six IPOMUCIOBOCTI
Ta CiJIbCBKOTO TOCIOAAPCTBA /ISl OLyKPIOBAaHHS
(rizpofizy) KpoxmaJieBMiCHOI CUPOBMHH, a came
B xJi0omekapchKiii, CIMPTOBi, IIMBOBApPHIii,
KOHIUTEPChKilt i Kpoxmalie-IaTOKOBiii TPOMUC-
JIOBOCTSIX (BUPOOHMIITBO MAaTOK, CUPOMIiB, TJIO-
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meauumrHi. OcoOMMBOCTI BUKOPUCTAHHS o-aMijia3
y pi3HUX cdepax KUTTEMISJIBHOCTI  JIIOAU-
HU 3yMOBJIEHi PI3HOMaHITHUMU BJIACTUBOCTSI-
MU €H3MUMiIB, 30KpeMa OCOOJMBOCTSIMHU IXHBOIL
CTPYKTYpPHOI ~ opraHizaiiii, (i3uKo-XiMiuHUMU
BJIACTUBOCTSIMM, CYOCTpPaTHOIO CrielUdiuHICcTIO, a
TaKoX IITaMOM-IpoayLeHToM [1].

JIkepesna MiKpoOHMX a-amija3

30aTHICTh IO CHUHTE3y o-aMmija3u Oyjaa BU-
sIBJIeHa B MIiKpPOOPraHi3MiB pPi3HUX €KOJOTiuHUX
Hil: ncuxpodisiB, Me3odiniB Ta TepModiis.
HaiinomupeHilumu ~ npoayleHTamMmu — OakTe-
piaJbHUX ©o-aMijla3 € TIPpeICTaBHUKU POy
Bacillus, a came: B. subtilis, B. licheniformis,
B.  stearothermophilus, B.  amyloliquefaciens,
B. cohnii, B. polymyxa [1—6]. Hesaxki 3 wLux
MPOJAYLIEHTIB CUHTE3YIOTh TePMOCTa0iJbHI €H3U-
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MU, 11O A€ MOXKJIMBICTb BUKOPUCTOBYBAaTH IX y
Pi3HUX raay3sx IIPOMUCIOBOCTI [7].

3HAUHY KIJIBKICTh o-aMijia3 CHHTE3YIOTh
Escherichia, Pseudomonas, Proteus, Serratia,
Rhizobium [8]. Aminazy OyJi0 BUSIBJIEHO TaKOX Y
JesKMX MpPeICTaBHUKIB IMAaTOI€HHUX OakTepii
(Vibrio  cholerae, B. anthracis, Streptococcus,
Staphylococcus, Pneumococcus), xoua IpOMUCIIOBE
3HAaYEHHSs, 3BUYAifHO, MOXYTh MaTu i (PaKTUYHO
MaloTh JIMIIIE HelaToreHHi 6akTepii [9].

Oco061uBICTIO OiJIBIIOCTI €H3UMHUX
npenapariB, 110 3aCTOCOBYIOTbCS B MacCIITaOHMX
MPOMUCIOBUX IIPOLIECAX, € IXHSI TePMOCTa0iIbHICTh
[10, 11], wo cnpusie 3HUXEHHIO CcO0iBapTOCTI
KiHIIEBOrO MPOAYKTY 3a pPaxyHOK CKOPOYEHHS
yacy Ta KIJIBKOCTi €JIEKTpOeHeprii, HeoOXiaZHMX
aist ioro opepxaHHsi [12]. Tomy TepmodinbHi
OpraHiaMyM MHpUBEpPTalOTh OO0 cebe ocobau-
By yBary K JxXepejla HOBUX TEPMOCTaOIIbHUX
€H31MIiB. IlpogyueHTaMu  TEpMOCTaOIIbHUX
€H3UMiB € MNpeaCcTaBHUKU 0o0JIiraTHUX
TepMOdiIIbHUX apxebakTepiili — poniB Pyrococcus
(P. furiosus, P. woesei), Sulfolobus (S. solfataricus,
S. acidocaldarius) [13, 14], Thermococcus
(T. aggregans, T. fumicolans, T. hydrothermalis,
T. litoralis, T. profundus) Ta TpeICTaBHUKIB
rinmeprepMoiibHUX  eyOakTepiii —  pomiB
Thermotoga (T. maritima), Thermus (T. filiformis),
Rhodothermus (R. marinus) [14, 15], axi Oynu
BUiJIEHI 3 rapsuux JIxepes, BYJKaHiB, reii3epib.
OpHak Iyke BaXKKO BiITBOPUTHU MPUPOAHI YMOBU
iCHYBaHHS IIil yac BMPOLIYBaHHSI €KCTpeMaJslb-
HO TepMOMiJIbHUX OpraHi3MiB, 0COOJMBO B IIpO-
MUCJIOBUX Maciutabax. ToMmy ajnbTepHAaTUBHUM
METOAOM OTPUMAHHSI BHUCOKOTEPMOCTAOIIbHUX
€H3UMIB € CTBOPEHHSI PEKOMOIHAHTHMX ILUTaMiB,
10 IIPOAYKYIOTh €H3UM i3 OakaHMMHU BJIACTU-
BOCTAMU. 3 ILi€I0 METOI K KJITMHU-TOCIOIAapi
BUKOPHUCTOBYIOTh TaKi MiKpoopraHizmu: E. coli
[14, 16], B. subtilis [16], Saccharomyces cerevisiae
[14, 17].

3 1990-x pokiB yBary AeSIKUX OOCTiITHHUKIiB
OyJl0 CHpsMOBAaHO Ha BMBYEHHS o-aMiJia3, $Ki
BUSIBIISIIOTh aKTUBHICTh Ha XOJOMi, TaK 3BaHUX
«cold-active» a-aminas. [IponyleHTH LHUX eH3UMiB
KOJIOHI3YIOTh HU3bKOTEMIIEpATypHi €KOJIOriuHi
Hillli: TIOJISIpHI perioHu, Tropu, IJIMOOKOBOIHI
Mopsi. BoHM mpucTocyBanucs A0 YMOB HU3BKUX
TeMneparyp, CUHTE3YIOUM TJIiKOIPOTeIHU Ta IeM-
TUAU, SIKi MalOTh BJIACTUBOCTI aHTUdpuU3iB [18].
3aTHICTh OO CHHTE3Y o-aMijla3, akKTUBHUX 3a
HU3BKUX TeMmIlepaTyp, OyJ0 BUSBIEHO B aHTapK-
TUYHOTO Tcuxpodina Alteromonas haloplanctis
[19], y monsipHuX MikpoopraHi3miB — Nocardiopsis,
Janthinobacterium, Duganella, Cytophaga, Wangia
[20].

HocisiMmu 1ocuTh akTUBHOI o-aMijla3d €
rpudu poniB Aspergillus [21—24], Penicillium [25],
Mucor [1, 26], Rhizopus [27], Acremonium |[28],
Trichoderma [8]. a-Aminaza Aspergillus BXe mpo-
TSIroM 0araTbOX CTOJIITh BUKOPUCTOBYETHCS Y IIPO-
MUCJIOBOMY MacluTabi Uil BATOTOBJIEHHS COEBUX
COYCiB i Harfomw «cake» [26].

IlpoayueHT «-aMijia3 BUSIBJIEHO 1 ce-
pen aktuHoMileTiB (Nocardiopsis [29], Nocardia
[1], Streptomyces [1], Thermomonospora |11, 30],
Thermobifida  [31],  Thermoactinomyces |11,
30, 32, 33]) ma npixaxiB (Cryptococcus [34],
Saccharomycopsis [35]).

TakyuM 4YMHOM, MHOpPeACTaBHUKU  Pi3HUX
TaKCOHOMIYHUX rpyI MIiKpOOpraHi3miB
30aTHI MOpOAyKyBaTWM aKTUBHI o-aMijia3u, IO
BiJIPi3HSIOTHCS 3a CBOIMU BJIACTUBOCTSIMMU.

Peryasinia cunte3y a-aminas

CuHTE3 o-aMijla3 MOB’I3aHUL 3 POCTOM
KynaeTypu  [36]: MakcMMaibHa KUIBKICTH  1X
CUHTE3YEThCS  HANpUKiHILI  eKCHOHEHLiMHOL
[37, 38] abo mix 4yac crauioHapHOi ¢a3u pPocTy
[27].

CuHTE3 a-aMiia3 iHIYKYEThCS Y TIPUCYTHOCTI
KpOXMaJIl0 4Yu NPOAYKTiB Ioro riapomaizy [12,
24, 26, 36], xo4ya i iCHYIOTb BUKJIIOYeHHS. Tak,
a-aMinaza Pseudomonas sp. IMD 353 € koHCTHU-
TYTUBHUM €H3UMOM, SKHUM TIPOAYKYETbCSI Ha
CepenoBulli, 1110 HE MiCTUTh KPOXMaJll0, a OCHOB-
HUM JKepeJioM BYIJIeLo € 3%-ii po34rH IJIIOKO-
31 [39]. TlomibHa BJIACTHMBICTb XapakKTepHa IS
a-aminasu Bacillus sp. BKL40, ska mpoayKyeTbcst
TaKOX 3a BiACYTHOCTI KpOXMajl0 B CEepeaOBUILL
KyJAbTuBYyBaHHS [40].

Haituacrilie MakcuManibHUI piBeHb CHUHTE-
3y o-aMiJia3 CIIOCTEPiraeThCs MiA 4Yac BHUPOLLY-
BaHHS MpPOAYLEHTAa Ha CEepPeAoBUILI i3 KpoxMma-
jeM. OIHi €eH3MMM CHHTE3YIOTbCSI B CEPEIOBMILI
KYJbTUBYBAaHHSI 32 BHUCOKOI KOHILIEHTpalil KpoX-
mamo: 0,6% (Bacillus sp. PN5) [30], 1% (Bacillus
sp. HUTBS62, Bacillus sp. A3-15, A. niger JGI
24) [4, 11, 21], 1,5% (B. subtilis KIBGE-HAR)
[71, 2% (T. thalpophilus KSV 17) [32], a iHwi —
3a JOCUTH HU3bKOI ioro koHueHTpauii: 0,025%
(Bacillus sp. BKL40) [40], 0,1% (B. subtilis 147)
[41], 0,3% (B. stearothermophilus NCIM 2922)
[12]. IHomi migBUILEHHSI KOHLIEHTpaLil KpoxMma-
JIIO MOX€ IIPU3BECTU 10 3HUKEHHS CeKpellil eH-
31MY, SIK 1i€ CIIOCTepirajocs y pasi 3 a-aMiJia3010
B. stearothermophilus NCIM 2922 [12]. 3a
KOHILIeHTpawii kpoxMamio Buile 0,3% BUIiIEHHS
€H3MMY B CEpEIOBUILE KYJIbTUBYBAaHHS 3MEH-
myBagocsd. Lle MoxXHa MOSICHUTH HAKOMUYEH-
HSIM TIPOAYKTIiB MeTaboi3My, SIKi BUIIISIIOTHCS,
y pasi LIBUAKOIO PO3LICIUIEHHS KPOXMaJlo i
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MPUTHIUYIOTh PICT KYJABTYpU Ta MPOAYKYBaHHS
ensumy [12, 36]. OCHOBHUM KEpPEOM BYIJIELIO
MOXYTbh OyTH ¥ iHIIIi BYyIJIEBOAY, HAITPUKJIA, JaK-
To3a [42], manbro3a [43], ranmakro3a [44], Tperajio-
3a [45]. Y pa3i BUKOpUCTaHHS TJIIOKO3U a00 PpyK-
TO3M, SIK JXepeja BYIVIELIO, CUHTE3 OiJbIIOCTi
a-aMijlia3 TIPUTHIYYETHCS, IO TMOB’SI3aHO 3 SIBU-
meM KatabousiTHol pemnpecii [10, 13, 21, 30]. Oxn-
Hak y B. subtilis KCC103 y mpucyTHOCTI TTI0KO3U
BIJICYTHSI perpecisi CMHTe3y o-aMinasu [43].

Ha cuHTe3 oa-amijia3 BIJIMBAa€E  TaKOX
MHPUCYTHICTh OPTaHIYHMX 1 HEOPraHiYHUX JKepesa
asory. Haliyacriiie sIK Aepeyo a3oTy B cepelo-
BUILIAX KYJIbTUBYBAHHS JJISI OfepXKaHHS 3HAYHOL
KIJIBKOCTi @a-aMijla3u BUKOPUCTOBYIOTH TPUII-
ToH (B. subtilis) [46], nenton (Vibrio sp.) [47],
OpixakoBuil ekcrpakt (Bacillus sp. HUTBS62,
T. thalpophilus KSV 17, A. sporosulcatum, Bacillus
sp.) [4, 28, 32, 43] uu ix kombiHauii (Bacillus sp.
PNS, Bacillus sp. YX-1) |27, 30]. 3HauHO pimie
3aCTOCOBYIOTb HEOpraHiuHi JKepeja as3oTy:
HiTpaT HaTpito (Aspergillus sp. 55, A. sporosulcatum,
B. subtilis 147) [24, 28, 41], HiTpaT aMOHIIO
(A. oryzae) [48]. IHOmI momaBaHHSI OPraHiuHUX i
HEOpraHiuHMX JXKepesa a30Ty 3HMXKYBaJlo CUHTE3
a-aMinasu (B. cereus MTCC 1305) [49].

JonaBaHHSI iOHIB KaJjbllil0 B CepeIOBUILE
KYJbTUBYBAaHHS CTUMYJIIOBAJIO CUHTE3 OiJIbIIOCTi
a-amima3z [7, 10], OCKiJIbKM Kallbllili aKTUBYE
i crabinizye wi eH3uMu. Y pasi 3 o-aMija3oro
A. oryzae He croocTepirajaocs —akTHUBYIOYOI
nii kanplito [36]. LlikaBum € TOi akT, IO
TepMOCTaOJIbHI aMisia3u Oijibll ad)iHHI OO0 i0HIB
KaJbllilo, HiX TepMojadiiabHi [7]. Hesaki aHiOHHI
cypdakTaHTH 30aTHI CTUMYJIIOBaTU CHUHTE3
a-aminas [50].

OkpiM cKJIamy >KMBMJIBHOTO CEpEeloBHUIIIA,
BaXKJIMBY pOJib Yy CHUHTE3l «-aMiJla3 BidirpalmoThb
TaKOX Taki (pi3ioJIoriyHi IIapaMeTpu, SIK: TeM-
rnmepatypa pocTy mpoaylieHTa, pH cepenoBu-
11a, iHTEHCHUBHICTb MepeMilllyBaHHsI, KiJIbKiCTh
3aciBHOro marepiany [15, 45].

TemnepaTrypa € BU3HAYaJbHUM (PaKTOPOM
CUHTe3y a-aMija3d. OmHaK ONTHMAaJbHAa TEMIIe-
paTypa iX CUHTEe3y 3ajJeXUTh Bill TOrO, € KYJb-
Typa Me30(piJbHOIO uYu TepModinbHOow [15].
Tak, o-amijazy TIpubiB CHUHTE3YIOTHCSI 3a3BU-
yaii 3a temrepatypu 24 °C (Aspergillus sp. 55)
[24] un 30 °C (A. flavus) [51], a 6akTepianbHi —
npu 35—37 °C (B. licheniformis, B. mojavensis
A21, B. cereus) |2, 3, 52], 42 °C (B. subtilis
147) [41], 45 °C (Bacillus sp. YX-1) [27]. IIpote
nesKi OaxkTepiaJibHi o-aMmijla3d CEKpPEeTYIOTbCS B
JKMBWJIbHI CEpeloBUILA 3a IMiABUILIEHUX TeMIIe-
paryp: 50 °C (B. stearothermophilus NCIM 2922,
B. subtilis, B. subtilis KIBGE-HAR) [7, 10, 12],
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60 °C (Bacillus sp. PN5, Bacillus sp. A3-15) [11,
30], 70 °C (Geobacillus thermoleovorans) [53].

OnTuMaibHi TeMmepaTypu pOCTY i MaKCH-
MaJIbHOTO CHUHTE3y o-aMija3d MOXYTb 30iraTHUcCs
[7], ane He 3aBxau. Tak, onTUMajibHa TeMIIepa-
Typa pocty Bacillus sp. PN5 cranoButs 37 °C, a
MaKCUMaJIbHOTO cuHTe3y a-aMinasu — 60 °C [30].
VY nedxkux BUIagKax CIOCTEPIra€ThbCsd 3HUKEHHS
piBHSI TIpOAYKYBaHHSI €H3MMY 3a TeMIlepaTypu,
Buioi 3a 37 °C. lle MOSCHIOIOTb iHAKTHBALi€lO
BHACJIiJOK BUMCOKHUX TeMIlepaTyp eKCHpecii I'eHiB,
SIKi BIAIIOBiJAIOTh 3a KpOoxXMaJjbIerpaayloui eH3u-
MU [54].

TakoxX He MEHII BaXJIWBUM IlapaMeTpoOM
CUHTE3y «-aMijJla3 € KUCIOTHICTb >KMBUJIb-
HOro cepeaoBulla. bBiJlblIiCTh  AOCTiAKEHUX
a-aMijla3 TMpPOAYKYBalud €H3UM 3a HEWTpaTbHUX
(B. stearothermophilus NCIM 2922, B. subtilis,
G. thermoleovorans, B. subtilis 147, B. subtilis
KIBGE-HAR)) [7, 10, 12, 41, 53] yu ci1abko Kuc-
nux 3HaueHb pH (Geobacillus sp. 1IPTN) [38],
Xoua JAesIKi BUSIBJSJIM HaWBUILY 3HaTHICTH 10
cekpewii 3a yxXHux 3HaueHb pH (Bacillus sp. A3-
15, Bacillus sp. PNS) [11, 30].

BaxyiuBuMyU 4YMHHMKAMHM, $Ki BIUIMBa-
I0Tb Ha CUHTE3 €H3UMY, € TaKOX iHTEHCUBHICTb
nepeMillyBaHHS i KiJIbKiCTh 3aCiBHOIO
marepiany [15, 36, 45]. Xoya B OeIKHX BHITA-
KaxX iHTEHCUBHICTb NepeMilllyBaHHSI He BIIJIMBAE
Ha TIPOAYKYBAHHS €H3MMY, a CIIPUYUHIOE JIUIIE
mopdoJioriudi 3MmiHu Milenito A. oryzae [55].
KinbKicTh iIHOKYJIYMY, 1110 BHOCUTHCS Y CEPEAOBU-
1Ie KyJbTUBYBAaHHS, MOXe BigpisHaTuCcS: 2% (A.
niger, A. oryzae) [22, 48], 5% (Bacillus sp. YX-1) [27],
10% (T. thalpophilus KSV 17, B. stearothermophilus
NCIM 2922, B. subtilis 147) [15, 32, 41].

IIpoaykyBaHHS a-aMiJia3 MiKpoopraHizMmamu
3MilicHIOEThC HUIsIXoM rubuHHoro (I'K) [56] un
TBepao-dasHoro KynbTuByBanHsg (TDOK) [48, 49].
TOK xapakTepusyeThCsl HU3KOK IepeBar Hal
T'K: Bumumit BUXim i CeKTp NpOAYKTiB 3a KOPOT-
KU TIPOMIXKOK Yacy; Kpallla LUMPKYJIsSisg Kuc-
HIO; MOMIOHICTh OO0 MPUPOIHUX YMOB iCHYBaHHS
IUIST HUTYACTUX TIpubiB; moTpeda y IIPOCTOMY
yCTaTKyBaHHI; 3MEHIIIEHHSI EHePreTUYHHUX 3aTpar;
KIJIBKOCTi TeHepalliil; BUTpadyaHHsI BOAU; M030aB-
JICHHS BiJ IIpo0JieM ITiHOYTBOPEHH I, XapaKTePHUX
st 'K 3HU>KeHHSsI piBHSI KaTaOOJiTHOL penpecii.
BukopucraHHsI BiaX0O[iB CIIbCHKOTOCIIOAAPCHKUX
BUPOOHULTB JO3BOJISIE 3HU3UTU  IIPOOJIEMU,
MOB’g3aHi i3 3a0pymHeHHsIM IoBKins [15, 21, 57].
Kpim Toro, miHa BUpOOHMIITBA €H3UMIB MpU IJIU-
OMHHOMY KYJBTUBYBaHHiI € BMCOKOIO, OCKIJIbKU
KOMITOHEHT! CUHTETUYHUX CEPEIOBUILL AJISI BUPO-
LIYBaHHS MPOAYLIEHTIB € BUCOKOBapTiCHUMMU [49].
3HUXKEHHS LiHU y pasi 3acTrocyBaHHsa TMOK MoxkHa
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JOCSITTH LIJISIXOM 3aMiHM KOMIIOHEHTiB CUHTETH Y-
HMX CEpeIOBUI Ha €KOHOMIYHO BMTIiIHiI MOOIYHI
MOPOAYKTHU CiJIbCBKOrOCHOAAPChKUX BUPOOHUIITB,
TakKi IK: MIIEHUYHI BUCIBKU [58], TyLIIMUHHS pUCy
[59], mkipku 6GaHaHy [22], KOM IIyKPOBOi TPOCTH-
HU [51], MaclIsSTHUCTY MaKyXy I'PYHTOBOTO ropixa,
KOKOCY, KYHXYTY [48], BianpainboBaHe ITMBOBAapHE
3epHo [60] Ta iH. Omnak meton 'K mepenbauae
aBTOMAaTU3allil0 TapaMeTpiB IMpoliecy, HEOOXiTHMUX
JJISL ONITUMAJIBHOTO pocTy [21].

OcKiJIbKU NOCSAATHEHH HaNBUILIOL
OPOAYKTUBHOCTI € BHpIilIaJbHUM (pakTopoM
KOMEpPULIiMHOro ycmixy B OyIb-SIKOMY HPOMUC-
JIOBOMY mpoueci [61], 3 MeTOw HOKpalleHHs
MHOTEHLiIHOI MPOAYKTUBHOCTI MiKpOOpPraHi3MiB —
MNpPOAYLEHTIB a-aMijla3, 3aCTOCOBYIOThH JBa OCHOB-
HUX T1IXOIU, TTOB’s13aHi 3 MOAM(piKaIi€I0 IXHBOTO
reHomy: 1) KJIacCMYHE YAOCKOHAJEHHS LITaMy
MyTali€elo abo celeKkli€elo Ta 2) BUKOPUCTAH-
HS TEHETUYHOI peKOMOiHALil IIJISIXOM 3JIMTTSI
MnpoToruiacTiB uu TpaHchopmarii [62]. [Tokpaiu-
TU piBeHb BUPOOHUIITBA MO3aKJIITUHHUX €H3UMiB
MOXHa TaKOX, BMKOPHUCTOBYIOUM CTpaTerii,
3aCHOBaHI Ha MOJIEKYJISIDHOMY KJIOHYBaHHI:
1) migBuUILEHHS pPiBHS €KCIIpecii 30i1bLIeHHSIM
KiJIBKOCTi KOITiil TeHiB; 2) MiIBUILEHHS CeKpeLii
LLJISIXOM MOIYJSLii CUTHAJIbHUX MEeNTUAIB; 3) BU-
JajJeHHs T'eHiB, SIKi KOAYIOTb CUHTE3 HEBUTIiTHUX
MO3aKJITUHHUX  €H3uMiB; 4) NiABUIICHHS
KIiTBKOCTi KOMiii CUTHAJAbHUX NENTUIa3HUX T'eHiB;
5) BUKOPUCTAaHHS LITaMiB, I1030aBJIEHUX IIpOTeas,
IUIST TOMNEepeIXXeHHsT Aerpafauii Io3akKJIiTUHHUX
eH3UMiB [42].

OT1xe, cMHTE3 OiJBIIOCTI o-aMijla3 € Ipo-
LIECOM, 1O iHAYKYEThCS B MPUCYTHOCTI KpoxMma-
JIF0 YU MPOAYKTIB Horo riapoiszy. Ontumisaiiero
YMOB  KYJABTMBYBaHHS  IITaMiB-TIPONYLIEHTIB
MOXHa 30iJIBIIUTU AaKTUBHICTHL eH3uMiB. OmHAK
o-aMijla3yu pi3HOIO ITOXOIKEHHS BiAPi3HSIOTHCS
3a ONTUMaJIbHUMM MapamMeTpaMu KYJIbTUBYBaH-
H$, a TaKOX 3a BUOIpPKOBICTIO 1IOAO AXKEpesl BYTI-
JIELIEBOTO Ta a30THOTO >KMBJICHHS.

Buninenns i ouncTka o-amija3s
MiKpooprasismis

OTpuMaHHSI BHUCOKOAKTUBHUX EH3UMHMX
npenapariBy roMOreéHHOMY CTaHi € 1y»Ke CKJIaJHUM
i TPYAOMICTKMM MPOLIECOM, SIKMI BKJIIOUAE HUBKY
eTamiB ouuieHHs. lle, mepir 3a Bce, IOB’I3aHe
31 3JaTHICTIO OLIBLIOCTI NPOAYLIEHTIB CUHTE3yBa-
TH pPa3oM i3 HEOOXiAHMUM IIPOAYKTOM iHIII €H3U-
mu. Tak, OiJbIIICTh aMiJIOJITUYHUX HNPOAYLIEHTIB
napajeiabHO 3 0-aMijla30l0 BUIIISIOTh Y KYJb-
TypaJibHY PiAWHY MPOTEOdiTUYHiI Ta (abo) iHIIi
DIIKOJITUYHI €H3MMM, 110 3HAuYHOI Mipolo
YCKJIAJHIOE 1X OUUCTKY.

JI1s1 ocagxKeHHsI IIPOTEIHIB i3 KYJIbTYpaJIbHOI
piiMHM HalyacTillle 3aCcTOCOBYIOTH CYJibdar
amoHito (B. licheniformis, T. thalpophilus KSV 17,
Bacillus sp. YX-1, B. stearothermophilus NCIM
2922, B. cereus, B. subtilis 147) |2, 12, 27, 32, 52,
63], xoya HedKi MOCHITHWKU BiIJalOTh IepeBa-
Iy OpraHiYyHMM PO3UYMHHUKaAM (€TaHOJy, aleTo-
Hy, i3onponanony) (Bacillus sp. A3-15, B. cereus)
[11, 64]. HajimomupeHiluuMu MeTOIaMM, SIKi BU-
KOPMCTOBYIOTb JJISI OYMCTKU €H3UMiB, € Telb- Ta
i0oHOOOMiHHA xpomarorpadisi Ha pi3HUX HOCISIX.
Tak, o-aMminazy 3 A. niger ocaaxyBalu CYJib-
¢aToM aMoOHil0 3 MOJAJIbIIOK OYUCTKOI TI€jb-
(dinbrpauieto Ha KojoHLi i3 Sephadex G-100 Ta
10OHOOOMiHHOIO XpoMmaTtorpadi€ro Ha KOJIOHLI 3
DEAE Sepharose CL-6B. lle mago MOXJIUBICTb
OYUCTUTU eH3uM Yy 15 pasiB [22]. a-Aminasa
A. flavus var. oryzae 80428 [63] Oyma ouuniie-
Ha B 37 pasiB MNOpPiBHSHO i3 cylepHAaTaHTOM
KYJbTYpPaJIbHOI PiAMHU i3 3aCTOCYBAaHHSIM METO/IiB
rejib-(pigbpTpalii Ta ioHooOMiHHOI Xpomartorpadii
Ha TSK HW-50 ta DEAE TSK 650 M rexni (Toyo
Soda, AnoHis), BiANOBiAHO.

Kom0iHyBaHHSIM MeTOAIB yabTpadiabTpallil,
OCaIKeHHS CyJb(paToM aMOHIIO Ta reib-(piabTpalii
Ha KojoHui i3 Sepharose CL-6B mosakiiTuHHa
a-aminaza B. subtilis KIBGE HAS O6yna ouwn-
meHa y 96 pasiB [19]. ¥V Toii yac sIK o-amijaza
B. mojavensis A21, onepxxaHa B TOMOT€HHOMY CTaHi
TaKOX KOMOiHYBaHHSIM yjabTpadisibTpalii, reib-
¢inbrpauii Ha Sephadex G-75 Ta aHiOHOOOMiHHOI
xpomarorpagii Ha Sepharose mono Q, Oyna ouu-
1eHa Bcboro B 15,3 paza [3].

a-Aminazy B. cohnii US147 ouuninanu
JIIOIIBbHUM  BHUCYILIYBaHHSIM  CyIlepHaTaHTY
KYyJbTYpaJbHOI piAWHM, HACTYIIHUM [diajdi3oM
npotu Oydepa Ta momaJiblIMM HAaHECEHHSIM PO3-
YUHY €H3MMY Ha KOJIOHKY i3 Sepharose CL-6B.
AKTUBHI (ppaKkilii 3 KOJOHKU 3JIMBaJIH, JTi0(piIbHO
BUCYIIIYBaJM, PO3YMHSIM Yy Oydepi Ta HaHO-
cuiu Ha KoJIoHKYy 3 Biogel P100. T'omoreHHicTBb
€H3UMY OiaATBEpIAXKYBaIu eynekTpodope-
3oMm y cuctemi JCH [37]. Merton niodimizawii
OyB BHUKOPUCTAHUIN TaKOX [ OYMILEHHS
a-aminazu B. amyloliquefaciens y xKoMOiHalii
i3 (¢pakLioHyBaHHSM cyjJbpaToM aMOHIilO Ta
10HOOOMiHHOIO XpoMaTorpadiero. BHacmimok 1bo-
ro eHsuM OyB ouuieHuii y 38,5 pasa [S]. MeTon
JIio(p1ILHOTO BUCYLIYBaHHS SIK IOYATKOBUIA eTall
KOHLIGHTPYBaHHSI €H3UMIiB TaKoxX OyB 3aCTOCOBa-
HU 1)1 OYMILEHHS a-aMijla3u 3 eKCTpeMaJbHOTO
tepmodina G. thermoleovorans [65] Ta o-aminasu
i3 rpubHoro mponyueHta Trichoderma harzianum
[8].

OnHuM 3 Halie(DeKTUBHIIINMX METOMiB OYMCT-
KU, SIKMUA JO3BOJISIE 3a OOHY CTalil0 BUIALIATU
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iHAUBiAyaJlbHiI €H3UMMU 3i CKJIAAHOI CyMillli pedyo-
BUH, € apiHHa xpomaTorpadis. Lleit meTon 3acHO-
BaHMM Ha O0iOJOriYHOMY CIOPIAHEHHI €H3UMYy 3
HEPO3YMHHUM JlirangoM. Meton acpiHHOI copOLii
Ha KpoxMaJji OyB 3aCTOCOBAHUI i OUYMILEHHS
a-aMinasu Bacillus sp. BKL20 [66], Vibrio sp. [47],
P. citrinum HBF62 [25] ta B. subtilis 147 [63].

B ocraHHi poKu 3HAYHOIO ITOLIMPEHHS 3I0-
OyB MeTon pigmHHOI ekcTpakuii (liquid-liquid
extraction), 1110 € aJILTEpHATUBOIO OaraToCcTaaiiHUX
METOMIiB OYMCTKM 1 KUK JO3BOJISIE 3a 3HAYHO
KOpPOTIIMM IIepiod yacy Ta 3a HUXKYY LIiHY Yy Be-
JUKHUX MacltTabax OTPUMYBATU OUYMILIEHMIA TIPO-
OyKT. lleit MeTom IIMPOKO BMKOPHCTOBYETHCS B
XiMiYHil IIPOMUMCIOBOCTI, OAHAK AJIS ITiABUILIECHHS
Moro mMNpoAyKTUBHOCTI 1 0€3MeYHOCTI BUKOPU-
CTaHHSI HEOOXiZHO PO3LIMPUTU KOHTPOJbL 3a
0Oe3IepPEePBHICTIO IPOLECY PIAMHHOI €KCTpaKIii,
a TaKOX JOCSITH 3HUXXEHHS PiBHS 3a0pyIHEHHS
HaBKOJIMIITHBOTO CepeIOBHIA BXe HA MOYATKOBUX
CTadisIX IIPOMUCIIOBOTO BUpOOHMITBA [57].

®Di3uko-xiMiyHi BJIACTHBOCTI a-aMijias

o-AMinia3u, BUIiJIEH] 3 pi3HUX JIXepeJsl, BUSIB-
JISIIOTH Pi3Hi (i3UKO-XiMiYHI BJIAaCTUBOCTI, 30Kpe-
Ma BOHM MOXYTb BiJIpi3HSTUCSI MOJIEKYJISIPHOIO
macoto, pH- ta TepmoornTumymamu, iHridiTopamu
a0o akTHBaTOpaMM iX Aii (TabauLis).

Moanekynapna maca o-amisa3. 3a DaHUMU
JliTeparypu MoJieKyjsipHa Maca (Mw) a-amina3
Pi3HUX MIKPOOHUX IPOAYLEHTIB KOJIUBAETHCS Bijg
10 mo 210 x/la. Haiinuxue 3HayeHHs (10 x1a) Bu-
SIBJIGHO Y a-aminasu B. caldolyticus, a HaiiBuile
(210 x/Jla) — y a-aminasu Chloroflexus aurantiacus
[45]. 3 B. macerans 6yno BUAiJIEHO a-aminasy 3 MM
139 x[la [26], i3 TepMo@inabHOI ajiKaiopilbHOL
Gakrepii Bacillus sp. DM-15 — 3 Mwm 126 x/a
[70], a 3 rinepTepModinbHOi apxei S. solfataricus —
i3 Mm 120 x/la [13]. AHajnizoM KJIOHOBaHUX
reHiB o-aMijla3 Ta BUBEACHMX aMiHOKUCJIOTHUX
HocjaigoBHOCTel  OyJio 1moka3zaHo, 10 MM
MIKpOOHHUX o-aMijla3 IepeBa*KHO CTaHOBUTHL 50—
60 xJa. OgHak o-aMija3u TpUOHOrO ITOXOMXKEH-
HS 3a3BMYaii MalOTh MOJIEKYJISIPHY Macy Bin 41,5
oo 76 xJla: a-aminaza P. janthinellum — 42,7 x/a,
P. amagasakiense — 63 x[1a, P. expansum — 69 x/la
[25].

o-AMinazu  OiJbIIOCTI  MiKpOOpraHi3miB
€ MOHOMEpaMM, XO04ya ICHYIOTb BMHSITKHU. Tax,
a-aMijlaza i3 TpOIIIYHOI MOpPCbKOI OakTepii
B. amyloliquefaciens ABBD 3a pesynbraTamu aeHa-
TYpPYIOUOro i HaTMBHOI'O €JIeKTpodope3y BUSIBU-
Jlach reTepoauMepHuM nporeiHoM (97 x1a), skuii
CKJIAIAE€ThCS 3 AIBOX cybonmHuLb 45 i 55 xa [71].
KpiMm toro, a-aminasza B. subtilis 3maTHa icCHyBaTu
B MOHOMepHiit dopmi 3 Mm 47—48,9 xJla. AB-
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TOpU mokasanu [26], mo a-aminaza B. subtilis y
pa3i BUCOKMX KOHIEHTpaliil LIMHKY MOXE YTBO-
proBatu nuMepu 3 Mwm 96 x/la, siki npu pH Hux-
ye 5,0 po3majgamTbCsl Ha CKJIAJOBI MOHOMEpPH.
BoHu npumyctuiu, 10 KOHTAKTHOIO IiJISTHKOIO
3B’I3yBaHHS LMHKY B MOJIEKYJi o-aMmila3ud €
iMiga3ojibHE KiJblie TICTUAMHY, OCKiJIbKU €H3UM
BTpayaB 3JaTHICTh OO0 AMMEpHU3alii mia yac poro-
OKUCJIEHHS B IPUCYTHOCTi METUJIEHOBOI'O CUHBLOTO.

HasBHicTh ByIJIEBOZHUX KOMIIOHEHTIB Y
ckuami a-aminas A. oryzae, Lypomyces kononenkoae,
B. stearothermophilus, B. subtilis [45] moxe 00y-
MOBJIIOBaTU MiJABUILEHI 3HAYEHHS MOJIEKYJISIPHOL
Macu. ByrieBomHi cKjamoBi OLIBLIOCTI BiZOMMX
a-aMijia3 MICTSTh INIIOKO3aMiH, SIKUI 3B’SI3y€ BYT-
JICBOAHY i MPOTEIHOBY YaCTUHU MOJEKYIU Ye-
pe3 aMiHHY TIpyIly 3aJMIIKYy acnapariny. Bmict
BYIJIEBOMIB Y GiJIBIIOCTI a-amisia3 cTaHOBUTH 10%,
3a BUHSITKOM a-aminasu Schwanniomyces castelli,
gKa MicTuth Onusbko 50% BymieBodiB. Ale
KaTaJiTuyHa (QyHKLis o-aMmijla3, SK BBaxXalOTh
[26], He moOB’g3aHa 3 HASBHICTIO B IXHHOMY CKJIadi
BYIJIEBOIHOTO KOMIIOHEHTA.

pH- i mepmoonmumym, pH- [ mepmo-
cmabinbHicms o-amina3. BiacTuBOCTI o-amisias,
0co0JIMBO iXHS TepMo- i pH-cTabiinbHICTh, 00Y-
MOBJIIOIOTh MOXJIMBICTb 1X IIOAAJBIIOrO 3a-
CTOCYBaHHsS. Y pi3HUX o-amijnaz pH-ontumym
Bapitoe Big 3,0 mo 12,0. Inga OinbLIoCTi a-aMinas,
BUIieHux 3 Oaktepiii i rpubiB (7. thalpophilus
KSV 17, P. citrinum HBF62, A. oryzae, T. fusca,
A. niger, A. flavus var. oryzae) [1, 22, 25, 31, 32,
48, 63], ontuMasbHuil piBeHb pH 3HaXOOUTH-
¢ B cJlabo KuCIi Ta HEUTpajbHi 00JacTi.
Xoua geski a-aminasu (B. cohnii US147, A. niger
JGI 24) BugBASIOTH AaKTUBHICTH 3a JIYKHUX
[21, 37] Ta exkcrpemanbHux (3,0—4,5) 3HaueHb
pH. Tak, a-aminasza Alicyclobacillus acidocaldarius
BUSIBJISIE MaKCUMaJlbHy akTuBHicTb 3a pH 3.0
[72], B. acidocaldarius — 3a pH 3,5 [45],
L. kononenkoae — 3a pH 4,5 [45]. s a-aminasu
Bacillus sp. PN5 ontumansHum € pH 10,0 [30].
a-Aminaza Bacillus GM8901 BusBsIa aKTUBHICTD
y mupokomy mianazoni pH Bix 5,0 no 12,0 3 pH-
ontumymom 11,0-12,0 [73]. a-Aminaza Bacillus
sp. A3-15 Oyna akKTUBHOW B JIyXHiil obnacti pH
Big 10,0 mo 11,5 3 ontumymom pH 3a 11,0 [11].
a-AMijla3y, aKTUBHiI 3a JIy>XHUX 3HaueHb pH,
MHpUBEPTAIOTh OO0 cebe yBary, OCKiJIbKU ILIHAPOKO
3aCTOCOBYIOTHCSl Y BUPOOHUIITBI MUMHUX 3aCO0iB.

[lepcieKTUBHUM TaKOX € MOIIYK
MNpPOAYLEHTIB a-aMijla3, aKTUBHMX i CTaOiJIbHUX Y
kuciniit oonacri pH. Lli eH3uMHU MOXYTh 3aCTOCO-
BYBaTHUCS y IPOMUCIOBOCTI Ha eTalli po3piIKeHHS
KpPOXMaJIl0 3 METOI0 BMKJIIOUEHHS CTalii pery-
JIIOBaHHS piBHA pH KpoXMaJIbHOrO pO34YUHY.



orisiau

DizuKo-xXiMiuHi 61ACMUBOCMI 0.-aAMINA3 0CAKUX MIKPOOPeAHI3Mi6

Jxepesio BUIiJIEHH ST Mﬁgzgy?&[pa}la pH-ontumym OHE;& 1;41\(/)[_ oC IuriGitop AXTHUBaTOp
2+ 2+
A. niger [22] 61,0 5,0 50 Cu C’aﬂg ’ Fe?*, Mn?*
A. niger JGI 24 [21] 43,0 9,5 30 Mg?*, Na* Ca?, Co**
Na+’ K+a 2+
A. oryzae |48] 68,0 5,0 50 Mg, Ca>* Mn
K*, Mg¥,
B. amyloliquefaciens _ _ Mn?*, Zn*, -
5] 58,0 5,0—8,0 50—60 EJITA, SDS, Ca
CeYOBMHA
ENTA, Zn*,
B. cohnii US147 |37] 30,0 9,0 70 SDS, H,0,, Ca?, Mg**
NaBO,
+ 2+
B. megaterium 58] 63,0 5,0—13,0 32-50 EJITA, SDS NaMg(ff‘ ’
B. mojavensis Hg?>*, Co**, -
A21 [3] 38,0 6.5 80 ENTA, SDS Mg
Bacillus sp. _ _ Cu?, Zn?**,
GREI [67] 55,0 5,5-6,0 65—70 Fert H. n.
Bacillus sp. Cu?', Zn?*, Co?*, Cd*,
HUTBS62 [4] 4.2 4.4 20 Ca? Mg?*, Mn?*
. Na*, Ca*",
B. subtilis BS5 [68] 63,0 6,0 50 EATA, HeCl, Mg2"
Hg**, Sn*,
G. thermoleovorans Pb**, EATA, Fe**, Co**,
[65] 26,0 8,0 100 Triton X-100, Tween 20
SDS, PMSF
P. camemberti Ag*, Hg*", -
PL21 [69] 60,5 6,0 30 Cu Ca
. Cu?, Zn**
T. thalpophilus _ e 5y Ca?, Mg**,
KSV 17 [32] 52,0 7,0 85—90 HgN,Bl\éIn , Nat
T. fusca [31] 64,0 7,0 60 Hg**, Ag* Cu?t
. Co**, Hg**, -
T. harzianum |8] 70,0 4,5 40 Cu>, E/ITA Ca
ENTA, Fe?*, Mn?",
Vibrio sp. [47] 52,48 6,5 60 EI'TA, Hg*", Ca?", Co*,
Ag*, Cu2* Mg2+
ENTA,
EI'TA, SDS,
Wangia sp. C52 [20] 58,0 6,0 30 Cu?t, Zn?**, Ca?*, Co?*
]_Ig2+7 Mn2+’
Fe’t, APt

IMpumitkn: PMSF — deninmeruncynbdonindropun, NBS — N-6pomocykuuHimin, CMC — 1-IIUKJIOreKCuI-3-
(2-mopdoniHin-4-etnn) kapboxiimin Metun p-tonyeHcyinbdonar, EJTA — erunenmiaminterpaauerar, EITTA —
eTUJIeHTTiKonbTeTpaalerar, SDS — noaenuiacyiabdar Hatpito. H. 1. — He nociimxkeHo
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Bingomo, 1110 6i1bLIICTh EH3UMHUX TIpenapariB, 1110
BUKOPUCTOBYIOTHCSL B IpoliecaX KOHBEPCii Kpox-
Majio, MaioTh ontuMyM pH 6Gausbko 6,5, Tomy
BUHUKA€E HEOOXiAHICTh Yy IUTYYHOMY IiJIBUILEHHI
npupomHoro piBHS pH KpoxMajabHOro po34yuHY 3
4,5 1o 5,8—6,2. A BUKOpUCTAaHHS alUI0DiTbHUX
a-aMijla3 3HaYHO CIIPOCTUJIO O MPOMUCIOBUIA
Mpoliec MepepoOoKr KPoXMallio.

TakyuM 4YMHOM, MOKa3aHO, IO MiKpOOHi
o-aMiJla3u € aKTUBHUMMU B LIMPOKOMY Jiana3oHi
pH, xoua 3ycTpiualoTbCsl €eH3UMMU, SIKi BUSIBISIOTh
AKTUBHICTh y BY3bKiii obGaacti pH (Bacillus sp.
HUTBS62, T. harzianum) [4, 8].

AKTHUBHICTb 0-aMijla3 MOB’sI3aHa 3 TeMIIe-
paTypHUMK YMOBAaMHU POCTY MiKpOOpPraHi3MiB,
Xoya yYacTillle MaKCUMyM aKTMBHOCTiI €H3U-
MY CIIOCTEpira€Thbcsl 3a TeMmIlepaTypu, BUIIOL
BiJl ONTUMAaJIbHUX YMOB IX BUpoOllyBaHHS. Tak,
a-aminaza B. subtilis KIBGE HAS Busnisna
MaKcUMabHy akTuBHicTh mpu 50 °C, y Toii yac
SK TeMIlepaTypa BHPOIIYBaHHS MiKpOOpPTaHi3My
craHoBuTh 35 °C [74], HaliBullla aKTUBHIiCTb
a-aminiazu B. stearothermophilus NCIM 2922
oyna 3a 80 °C, Tomi K onTMMaJibHa TeMIiepaTypa
pocty mpoayueHty — 50 °C [12]. KynbruByBaH-
Ha G. thermoleovorans 3niiicHioBanu nipu 70 °C,
a MakCuMajbHa aKTMBHICTb CHHTE30BaHOI HUM
a-aminasu Bussisacsa opu 100 °C [65]. [ToniGHe
SIBUILIE CIIOCTepirajocs i y pasi 3 a-aMija3orno
A. niger, TeMIiepaTypHUUl ONTUMYM $KOi CTaHO-
BuB 50 °C npu BUpolllyBaHHi KyabTypu nipu 27 °C
[22].

TemnepaTypHuit  OOTUMYM  aKTUBHOCTI
OLJIBIIOCTI  a-aMijla3 3HAXOAMThCS  IepeBaxk-
HO B Mexax 40—60 °C [2, 5, 22, 63, 68]: Tak,
a-aminaza Bacillus sp. YX-1 BUusiBJIsie MaKcuMaJsib-
HY akTUBHicTh 3a Temrieparypu 40—50 °C [27],
a-aMinaza Vibrio sp. — 3a 60 °C [47]. HaltHukunii
TeMIIepaTypHUl ONTUMYM CTaHOBUTH 25—30 °C
st a-aminasu F. oxysporum [45], a HallBUILIMIA —
135 °C xapakTepHUii A5 o-aMinasu B. subtilis [75].
Kpim Toro, cepen o-amizia3 3yCTpidaeThCsl BelMKa
KIJIBKiCTh T€PMOCTAOIJIbHUX €H3MMIiB, sSIKi BUSB-
JISTIOTh aKTUBHICTh 1ipu 65 °C (B. licheniformis) [2],
70 °C (B. cohnii US147, B. subtilis, Nocardiopsis sp.)
[10, 29, 37], 80 °C (A. flavus, B. stearothermophilus
NCIM 2922) [12, 23], 90 °C (Bacillus sp. PNS5,
T. thalpophilus KSV 17, Bacillus sp. HUTBS62,
B. subtilis 147) [4, 30, 32, 63] i uasite 100 °C
(G. thermoleovorans) [65].

TemnepaTypHUil ONTUMYM a-aMijla3 MOXKe 3a-
JIeXKaTH BiJl HASIBHOCTI B peakKliiiHOMY CepeIOBMILL
Ca?*, 9K 1e CIoCTepiraeTbcs y pasi 3 a-amisia3olo
T. thalpophilus KSV 17: y npucytHocti 10 MM
CaCl, ontumyMm [ii €H3UMY BUABISBCA 3a TEM-
neparypu 90 °C, a 3a iforo BiacyTHocti — 85 °C
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[32]. 3naTHICTh a-aMija3 BUSBISITA aKTUBHICTb 3a
BUCOKUX 3HAY€Hb TeMIlepaTypu Moxke OyTU 00y-
MOBJIEHA HAsIBHICTIO TipodOoOHNX aMiHOKUCIIOT y
CTPYKTYpi €H3UMY, a TaKOX IIPUCYTHICTIO BYyIJIe-
BOJHOT'O KOMITOHEHTA.

3a BHMBUEHHS BIUIUBY TeMIlepaTypyd Ha
aKTUBHICTh pi3HMX o-aMija3, OyJO IIOKa3aHo,
110 BOHM BUSBJSIIOTH aKTMBHICTb SIK Y IIMPOKO-
My (Bacillus sp. HUTBS62, T. thalpophilus KSV
17, A. niger JGI 24, G. thermoleovorans, A. niger,
B. subtilis 147) [4, 10, 21, 22, 32, 63, 65], TaK i
y BY3bKOMY Hdiana3oHi temreparypu (Bacillus sp.)
[76].

TepMoCTabiIbHICTh € 0axkaHOIO XapaKTepu-
CTUKOIO OiJIbIIOCTI OiOTEXHOJIOTIYHUX IIPOLECIB,
TOMY TepMOQiJibHi MIKpOOpraHiaMud CTaHOB-
JIIThb OCOOJIMBMI iHTepec, SIK IOTEHILiHE mXe-
peJio HOBUX TepMOCTabiIbHUX eH3UMiB. IcHye
JIEeKiibKa OCHOBHMX TIPUUYMH BUKOPUCTAHHS
caMeé TepMOCTa0iIbHUX €H3UMIiB y IIPOMUCIIO-
BUX IIpollecax KoHBepcii kpoxmaiio. Ilo-mepiie,
TeMIeparypa 3a pO3LICIJCHHS KpoXMaalo Mae
oyt 50 °C i Bullle M1 3MEHIICHHSI B’SI3KOCTI
KPOXMAaJIbHOTO KJIEMCTepy Ta 3amo0iraHHsl IIpo-
lecaM TMOTeMHiHHS po3uuHy. Ilo-mpyre, 3a-
CTOCYBaHHSI TEPMOCTaOiIbHUX o-aMijla3 Halae
Oararo mepeBar, TaKWX SK 3HMUXKEHHS PU3U-
Ky KOHTaMiHallil CTOPOHHBOIO MiKpodiaoporo,
HiABUILEHHS IIBUIKOCTI AMy3ii BHACIIAOK 3HU-
JKEHHS B’I3KOCTi KPOXMAaJIbHOTO PO3YMHY, CKO-
pOYEHHSI BUTPAT Ha OXOJIOMXKEHHS oOJagHaH-
Hg [10—12]. dJast MpOMHUCIOBOro BUPOOHUILITBA
TePMOCTAOIJIbHUX €H3UMIiB IIMPOKO BUKOPUCTO-
BYIOThCSI OaKTepii, 1110 HajexaTb 10 pony Bacillus,
a came B. coagulans, B. stearothermophilus,
B. licheniformis, B. amyloliquefaciens ta in. [5, 7].
OtxXe, pi3HOMAHITTS BJIACTUBOCTEI a-aMmiia3 po-
OUTh IX MEepCHEeKTUBHUMU OO’€KTaMU IJISI 3aCTO-
CYBaHHS B Pi3HUX TaJly3sX IPOMUCIOBOCTI.

Cy6cTpaTHa cnienudivHicTh o-amiia3s

a-AMijasy BUSIBISIOTH CHEUU@IUHICTL 10
pi3HMX CyOCTpaTiB 3aJieXKHO BiJ IOXOIXKEHHS
€H3UMYy, a TaKOX BiJI CTPYKTypu cyOcTpary. 30-
KpeMa, BOHM 3AaTHI TiApoJidyBaTh PO3YMHHUIA
KpoxXMaJib, aMijio3y, aMIiJIONEKTUH, TIJiKOTeH,
MaJbTOOCKCTPUHU, o- 1 B-IUKIOACKCTPUHU
toiio. JlocniakeHHs Oii o-amijaz Ha pi3Hi cyO-
CcTpaTH, MOKa3ajo, 10 BOHU BUSIBISIOTH OijblIy
CHOPiAHEHICTh OO JiHIMHUX ojlirocaxapuiiB i3 Be-
JIMKOIO KIJIBKICTIO ITIOKO3HUX onuHU1b. Lleit pakT
MOXHa IOSICHUTU MEXaHi3MOM il eH3UMY, SIKMIA
oyB 3amnponoHoBaHuii L. Kandra [77], BianoBigHO
0 SIKOro o-aMinaza B. licheniformis MicTuTh y
CBOIl CTPYKTypi OIMH KaTaJiTUMHMKA calT Ta
BiciM cyOcaiiTiB 3B’13yBaHHSI cyOcTpary. 3aBis-
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KU Takiit OyJdoBi €H3MMY, IOBIOJIAHIIIOTOBI MOJIe-
KyJM BYIJIEBOAIB 3[aTHI OMHOYACHO B3aEMOMISITU
3 JeKiJbkoMa IIeHTpaMHu 3B§I3yBaHHSI B #0ro
MOJIEKYJIi, YTBOPIOIOYHU CTiliKUIA eH3UM-CyOCTpaT-
HUIl KOMIUIEKC Ta 3HUXYIOUHU, TaKUM UYMHOM,
EHEeprilo pO3pUBY TJIKO3UAHUX 3B’I3KiB. OKpiMm
JOBXWHM BYTJEBOAHOIO JIAHIIIOTa, HA IIBUIAKICTh
ripoi3y cyocTpary TaKoX BILIMBAE 1 KIIbKICHUI
BMicT B HboMYy a-1,4- 1 a-1,6-TIiKO3UIHUX
3B’g3KiB. OCKiJIbKM BiJIOMO, 1110 MOXiJHI aMiJio3u
30aTHiI MiABUIIYBaTU AaKTUBHICTh o-aMija3, TO
cydocTpatn 3 IepeBaxkalouuMM BMicToM o-1,4-
MIIKO3UIHUX 3B’SI3KiB OyIyTh PO3LLEILIIOBATUCS
Habarato MWIBUIIIE, HiX Ti, 110 MICTITh OiJibllie
a-1,6-T1iKO3UAHUX 3B’I3KiB, SKi, B CBOIO Yepry,
rajJjbMylOoTh aKTUMBHICTb a-aMisia3. Tak, a-aminaza
T. harzianum [8] TO BiIZHOLICHHIO OO PO3YUH-
HOro KapTOIUISTHOTO KpoxMmasio (MpUKHATO 3a
100%) rimposmizyBajla aMijJOIEKTUH, IJIIKOI€H,
B-IEKCTPUH i o-ACKCTPUH 3i IBUAKICTIO 450, 274,
28 i 4% signosigHo. Lli maHi MiATBEpIXYIOTh,
IO €H3UMM Ma€ HaWBUINY agiHHICTh IIOIO0 BU-
COKOMOJIEKYJISIDHUX  CcyOcTpariB  (KpoxMalio,
AMIJIONIEKTUHY Ta TJIIKOTeHY), SIKi MicTATh o-1,4- i
a-1,6-I1iKO3UIHI 3B’I3KU.

a-Aminaza P. citrinum HBF62 Bussisg-
Jla IIUPOKY cyOcTparHy coeuudiyHicTh 3i
3MaTHICTIO Tigponaizytn gk o-1,4-, tak i o-1,6-

MIIKO3UAHI  3B’I3KM. [impoiriz  posranaykeHHX
BYIJIEBOMIB, TaKuX $K Kpoxmajb (pUCOBUIA,
MIIEHUYHUM, KapTOIUISIHUM), aMiJIOTIeKTUH i

[J1iKOreH, OyB e(eKTUBHIIIMM, HixXX MaJbTOTPiO3U
i HeposrajyxeHoi amijodu [25]. A a-aminaza
B. mojavensis A21, HaBnaku, Halie(peKTUBHille
po3lerioBaja amMijo3dy i B3araji He BILIMBaJja
Ha MaJbTOreKCOo3y, MaJbTOMEHTO3Y Ta MaJbTOTET-
posy [3].

OckinbKu a-aMijiazu € IIPOCTUMHU
OpoTeiHaMM, iXHi KiHETMYHi XapaKTepUCTUKU
OIMCYIOThCS 3rigHO 3 KiHeTHKowo Mixaeica—
Menren [78]. 3nayennsa K i V. pi3HUX €H3UMiB
BiIPI3HSIOTHCS MixX 0000 B 3aJIeKHOCTI Bijg
cyOcTpaTy, 110 BUKOPUCTOBYETHCSI, a TaKOX BIJ
yMoB peakuii. Huseki 3HayeHHS K BKasylTh
Ha BMCOKY CIIOPiJHEHICTh €H3UMY 10 CcyOcTpaTy
[23]. Tak, BenuuuHa Ky pasi pO3LIENIEHHS PO3-
YUHHOTO Kpoxmalsio B. licheniformis [2] craHOBU-
na 8,3 mr/mi. Bennuuna K a-aminasu B. subtilis
BS5 3a posuienjieHHsT PO3YMHHOIO KPOXMAJIIo
craHoBuia 16,67 [68], a-aminasu T. thalpophilus
KSV 17 — 5,2 [32], a-aminasu Bacillus sp. GRE1 —
4,98 [67], a-aminasu B. subtilis KCX 006 — 0,291
[79], a-aminasu B. amyloliquefaciens — 3,076 [23],
a-aMinasu G. thermoleovorans — 1,11 [65]. Ot1xe,
HalBUIIMKA piBeHb CIOPITHEHOCTi 10 PO3YMHHOIO
KpOXMAaJIIO XapaKTepHUI IJIsT a-aMinasu B. subtilis
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KCX 006, ockiJibKi BoHA Ma€ HAHUXKY€e 3HAYECH-
Ha K — 0,291. CipAMOBaHUM MYTareHe30M MOX-
Ha JOCATHYTH MiABUILEHHS PiBHS CIIOPiAHEHOCTI
eH3UMYy 10 cyOcTpary, sSK lie Oyjo 3poOJieHO Ha
npukiani a-aminasu B. licheniformis [80].

a-AMijasy OesiKUX MpOAYyLEHTIB 34aTHI po3-
LIEeTUIIOBAaTM  HATUBHUU  (HeXeJaTUHI30BaHMIA)
kpoxmaib [5, 27, 67, 71]. Tak, o-aminasa
Microbacterium aurum B8.A posiienyoBana Iiie-
HUYHUU, TaIliOKOBUI Ta KapTOILISIHUI KpoxMaJllb
3a temnepatypu 37 °C, gKa € 3HAa4YHO HUKYOIO
BiJl TeMIIepaTypu X XkejaaTuHi3auii. BctaHoBieHO,
110 TpaHyJAM KapTOILISTHOTO KpoxXMaJsio aerpa-
IYBaJUCS o-aMijla30l0 IOBiJIbHillle, HiX TIpaHy-
JIM ABOX iHIIMX BUAIB KPOXMaJlio, 110, MOXJIMBO
MOB’SI3aHO 3i CTPYKTYPHUMHU BiAMiHHOCTSIMH iX, a
TaKOX BIUIMBOM ILJIOLII TTOBEPXHi cyocTpaTiB [81].

a-Aminaza Bacillus sp. YX-1 3a BiciM ro-
JIWH TigposisyBajia BimnmosigHo 57,5; 53,0 i 45,1%
KYKYPYI3SHOTO, MIIEHUYHOrO0 i KapTOIUISIHOTO
kpoxmamio g0 100% ix BUXimHOI KOHIIEHTpAIlii.
IligBuilleHHST ~ KOHLEHTpalil  KYKYpYA3sSHOrO
Kpoxmanio 10 14% He TPUBOIMIIO IO 3pOCTaH-
Hsl IIBUIKOCTI TiIpoJii3y cyOCTpaTy LIUMM €H3U-
MOM, IO € AY>XEe BaXXJIUBUM Y IMpoLecax MpsiMoro
pPO3LIEIIJIEHHsSI HAaTUBHOIO KYKYPYA3STHOTO KPOX-
MaJIl0 B XapyoBiii Ta COMPTOBIM IPOMMCIOBOCTI
[27]. A a-aminaza B. licheniformis ATCC 9945a 3a
YOTUPHM TOAWMHU TigposizyBana 1%-Hi po3umHU
TPUTiKaJEeBOro, MIIEHWYHOIr0, KapTOMJISIHOrO Ta
KYKYPYA3STHOTO KPOXMaJIio 31 IIBUAKICTIO 63, 60,
59 i 37% BinnosinHO [82].

TakumM 4YuHOM, OIJBIIICTh o-aMijla3 Xa-
paKTepU3yIOThCs LLIMPOKOIO cyOCcTpaTHOIO
creuiuHIiCTIO 31 3MATHICTIO OO0 PO3IUEMNJICHHS
K JIIHIAHUX, TaK i po3rajy>XeHuX CyOCTparTiB.
[MopiBusHHg K| a-amijas, BUIUIEHUX i3
PiI3HMX JKepeJs, CBiIUMTh MPO BiAMiHHOCTI B iX
CIIOPiAHEHOCTi A0 PO3YMHHOrO KPOXMaJlo.

JlomeHHA CTPYKTYypa a-amija3

Ocobausocmi 0omMeHHOI cMpYKmMypu o-aminas.
XapaKTEepHOIO OCOOJMBICTIO MPEICTaBHUKIB pPO-
IUHU o-aMijla3 € BAKOPUCTAHHSI HUMU MEXaHi3My
3i 30epeXeHHSM o-aHOMEpHOI KOHQirypauii
cyOcTpaTy B IIpoLeci peakliii, xoya BOHHU IIU-
POKO BIAPI3HSIIOTBCS MixX Cc000I0 3a cyocTpar-
HOW0 cHeu@iuHIiCTIO Ta MNPOAYKTAMU peakllii.
o pi3HMLIO MOB’I3yI0OTH i3  HAsSBHICTIO
pi3HMX OOMEHIB y KaTajJiTUYHOMY LIEHTpI Ta
BYIJIEBON3B’SI3yBaJbHUX  cyOcaiiTax  HaBKOJO
KatajitTuuyHoro ueHTpy |[83]. BcraHoBieHo, 1110
Oyab-sKi He3HAYHi 3MiHM B TIEPBUHHIN CTPYKTYpi
JIIKO3UJI-TiApoaa3 IMPU3BOAITh 10 3MiHU IXHBOIL
cyocTpaTHoi cieuudiyHoCTi. biablLicTh r1iko3ua-
riapoJia3 XxapakTepU3y€EThCsl CKIAATHOIO JOMEHHOIO
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CTPYKTYpOIO, a pi3Hi OOMEHM OHOHOIO €H3UMY
yacTo MalOTh He3aJieXXHY €BOJIIOLIHY icTopilo.
Kpim Toro, oguH IpoTeiH MICTUTh OIHOYACHO
IBa 1 OiJIbIIIE TOMOJIOTIYHUX YU HETOMOJIOTIYHUX
JoMeHu [84].

a-Aminasu Hanexars 1no GH-13 ponu-
Hu [9, 71], xapakTepHOIO OCOOJMBICTIO SKOi €
HasIBHICTh KaTaJiTUYHOTO AOMEHY A y BUIJISIL
(B/a)g-umninapa. JIoMeH i3 IpOCTOPOBOIO CTPYKTY-
pOIO TaKOro TUMY BIieplie O0yJ0 BUSIBICHO B M 933X
KypuyaT y CTPYyKTypi Tpio3odocdarizomepasu,
TOMY Woro 1e HasuBawTh TIM-uuainapom [78,
83, 84]. BraxaloTnb, 110 BCi JOMEHHU 3 LIUM TUIIOM
CTPYKTYpM BUHMKIIM LIJISIXOM IYIUIiKalil reHy,
o koaye (B/a),-CTpyKTypy, abo LIIAXOM ABOX
MOCIIIOBHUX IYIUTiKAUii reHy, wo konye (B/o),-
ctpykTypy [84]. HomeH y Burmani (B/o),-uuninapa
3YCTPIYa€TbCS HE JIUIIEe B MPEACTABHUKIB POIUHU
a-aMmiia3s, ajie i cepel iHIIMX eH3UMIB [83].

JdlomeH A — HallKOHCEpBAaTUBHIILLIWIA TOMEH,
1I0 CKJIQJA€ETbCSI 3 BOCBMM TapajieIbHO pPO3Ta-
1IOBAaHUX [B-JIAHLIOTIB, $Ki YTBOPIOIOThH SJAPO
LHUJIiHApa Ta OTOYEHi BiCbMOMaA o-CIIipaasMU
[61, 83, 85]. JliMHKM TOJINENTUIHOIO JIaH-
wora B (B/o),-UMIiHAPI, WO  3’€AHYIOThb
B-TAHLIOTH 3 o-CIipajsiMU, Ha3UBAIOTh METISIMMU.
BucokokoHcepBaTHMBHI aMiHOKMCIOTHI 3ajIMIL-
KM, 110 BiJMNOBiJalOTh 3a KaTalli3 Ta 3B’I3yBaHHS
cyocTpary, JokajizoBaHi B mernsx Ha C-KiHII
B-TaHIIOTiB 1IbOrO AOMeHY [83].

Kpim gomeHy A, B CTpyKTypi OiJIBIIOCTI
a-aMinas, y ToMmy uuciai A. oryzae, A. niger,
Pseudomonas stutzeri, B. licheniformis [86, 87]
MOXHa BUAIIUTU 1ue aBa aomeHu: B i C, gxi
PO3TalIOBaHi i3 TPOTUJIEXHUX OOKiB  (B/a),-
uuainapa. JomeH B dopMyeTbcs SIK BUTMH Yy
BUIJISIAI JTOBrOl METJIAi MiX TpeTiM B-JIaHIIOrOM
Ta TPETHOI o-Chipa/wmo (B/o),-umninapa [14,
15, 57, 61]. Ing HbOro xapakTepHa HaiOijblia
BapiaTUBHICTh PO3Mipy Ta CTPYKTYPHU Cepel pi3HUX
a-aMinas [14, 19, 78]. 3a3Buuaii nomeH B 3aiimae
nojoxkeHHs Big 44 mo 133 aMiHOKMCIOTHOIO 3a-
Ky [83], xoua B a-aminaszu A. haloplanctis BiH
po3TaloByeThesd Big 87 10 146 aMiHOKMCIOTHOTO
3anuiiky [88]. Lleit moMeH Bimirpa€ BaxXjauBy poJjib
y 3B’13yBaHHi Ca?* Ta cyocrtpary. Kpim Toro, BiH
(opMmye Oinblly YaCTUHY CyOCTpaT3B’sI3yBaJIbHOI
LWiaTnHY i, 9K BBaxaloThb [14, 83], Biamosigae 3a
cyocTpaTHY crieuiuHICTh SH3UMY.

Homen C oxoruoe C-TepMiHaJAbHY Ya-
CTUHY AaMiHOKMCJIOTHOI IIOC/IiJIOBHOCTI €H3UMY
i 3B’d3aHUil 3 goMeHOM A. BiH Mae CTpyKTypy
B-nucTKa, WO YTBOPEHUH BicbMOMA B-TaHLIOraMU
(KiJIBKiCTb B-JIaHLIOTiB MOXe€ BapiloBaTH Bil S — B
aMinaszax 3jJakoBux o 10 — B cIMHHIN aminasi
JIIOAWHM), i HaOyBae BUIJIALY B-ceHasiva [19, 26,
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57, 85, 88]. domen C Moxke 3aXMILIATH TiapodoOHi
3aJIMIIKKA KaTaJiTUYMHOTO JIoMeHY A Bia 3ryOHOi
Iii pO3YMHHUKIB, TUM CaMUM CTa0iIi3yroun
oro crpyktypy [85, 89]. ¥V numkiiogekcTpuH-
riaikosuiaTpaHcdepasu aomeH C MIiCTUTh CalT
3B’SI3yBaHHSI MaJbTO3U, SIKMI BilMoBigae 3a
3B’I3yBaHHS HATUBHOTO KpOXMajlo. Y MajbTo-
reHHUuX a-amijazax 3a gomeHoM C po3railioBa-
Huit noMeH D, (yHKIIit0 KO0 Ha ChOTOAHI He
BcraHoBJieHO [83]. KpiM Toro, B mpeacTaBHUKIB
ponnan GH-13 Takox imeHTudikoBaHi gomeH E,
KW BIAIIOBIJA€ 3a B3aeEMOMil0 i3 cybcTpaToM, i
N-tepminanbHi F-, H-, G-moMeHu, 1110 BUSIBJIEH]
B €H3MMiB, SIKi TiZpoii3yioTh o-1,6-IaiKo3uaHi
3B’SI3KM B pO3Tajly>kKeHUX cyocTparax [83].

Tak, HellomaaBHI AOCTiIXKEHHS KpUCTaaidHOT
CTPYKTYpH TepMOCTa0iJILHOT o-amijasu
Halothermothrix orenii (Amy B) nokazanu [34,
90], 1m0 OKpiM THUMOBOI JOMEHHOI OpraHizarii,
xapakTtepHoi o poauHu GH-13, Amy B mictuth
nonatkoBuil N-KiHLeBU# foMeH (momeH N), SsKuit
dopmye nosry 6opizaky (N-C 6opizaka) npubdanz-
HO 3 HM BiJl aKTUBHOTO LIEHTPY. 3a pe3yabraTaMu
BUMBYEHHSI CTPYKTYpM Ta OiOXiMiUyHOI XxapaKTepu-
ctuku Amy B Oyyio BcTaHOBi€HO, 110 JoMeH N
MOiABUIIYE CTYIiHb 3B’SI3yBaHHS €H3UMY 3 HaTUB-
HUM KpoxMmajeMm. IIInsixoM TEOpeTUYHOro Moje-
JoBaHHY Oyyio noBeneHo, 1o N-C Oopi3aka 3aaT-
Ha MPOCTOPOBO BMilllyBaTU BHUCOKOMOJIEKYJISIPHi
cyOcTpaTH, TakKi K KpoxXmajb. Y ITIOPiBHSHHI 3
IHIIMMHU o-aMijJla3aMM, sKi TiZpoJi3ylOTh JIMILIE
a-1,4-rmiko3umHi 3B’13K1, MaJbTOT€HHI o-aMiia3u
37aTHI PO3IIETJIIOBATU TAKOX i a-1,6-TIiKO3UIHI
3B’13KU. DByJ0 BHUCIOBJICHO TMPUITYIIEHHS, IO
KaTaJiTU4YHI BJIACTUBOCTI MaJIbTOTEHHUX o-aMiJia3
MOB’sI3aHi i3 MOpPUCYTHicTIO gomatkoBux 130
aMiHOKMCJIOTHUMX 3aJIMIIKiB Ha N-KiHIIi, IKUX He
BMSIBJIEHO B TMIIOBUX o-aMmija3 [46].

AKTHUBHUI LIEHTP o-aMijla3 po3TalllOBaHUK Y
JOBriil 1iavHi (B/o)-LMIiHApPA, 1O 3HAXOIUTh-
cg Ha noBepxHi Mix C-kiHusMu A- i B-momeny
[57, 61]. KaTaniTHaHWiT TOMEH MiCTUTDL YOTUPY BU-
COKO KOHCEepBaTHBHi 00JIaCTi ITOCIiIOBHOCTEM, SIKi
TiCHO TOB’d3aHi 3 aKTUBHUM LIEHTPOM o-amijas.
Bonu posmiiieHi 6iass C-TepMiHaAbHUX KiHIIiB
B-nmanioris (B3, 4, PS5 i B7) karamiTuaHOro (B/0),-
LUIIHApa Ta HeCcyTh HalOiabll (PYyHKIIOHAJLHO
BAXJIMBI 3aJUILKK, BKJIOYAIOUM KaTaJIiTUUHY
tpiamy [61]. [IlisuHime Oyno igeHTH(hIKOBaHO
e Tpu JOAATKOBI KOHCEpBaTMBHi  00jacTi
MOCJIiAOBHOCTEM, sIKi po3TamoBaHi 0insg C-KiHIS
nomeHy B Ta B-nanutoriB B2 i B8 KaramiTuuyHOro
(B/a)g-tmiitiHapa Ta MICTATH aMiHOKMCIOTHI 3a-
JIMIIIKW, 110 BU3HAYalOTh MEBHY CHEUU@iYHICTh
eHsumy [61, 83].

KaranitTuunuii JgoMeH o-aMijla3 MICTUTh
AKTUBHUU  LEHTP, dIKWAW  CKJIAAAETHCSI 3

13



orisiau

KaTaJIiTUYHOIO LIEHTPY Ta OaraTboXx CyOCaMTiB,
KOXHHUH 3 SKMX B3Aa€EMOJI€ 3 BiJIOBiHOIO TJIIO-
KO3HOI0 OJMHUIICIO cybcTpaTy. 3rifHO 3 HOMEH-
kyaryporwo Davies 3i criiBaBT. [91] cyOcaiiTu B Ha-
MPSIMKY HEPEenyKylo4yoro KiHIS TO3HAYaloThCs
HEraTUBHUMMU IOPSAKOBUMU HoMepaMu (Big —I1
0 —n), B TOI 4yac SIK cyOCaliTU B HAIIpSIMKY pe-
OYKYIOUYOro KiHISI — TMO3UTUBHUMU HOMEpPaMU
(Big +1 go +n) (puc. 1). KatamiTuuHuii LeHTp, B
SIKOMY BiZIOyBa€TbCsl PO3IUEIJICHHS [IiKO3UIHOTO
3B’I3Ky, pO3TallloBaHO Mixk cyOcaiitamu -1 ta +1.
Kinpkicts cyOcailTiB 3JiBa Bil KaTaJiTUYHOrO
LIEHTPY CTAHOBUTHL 2—3, a cripaBa — Bapilo€ Bia 2
oo 7 [92]. IcHye nBa IIIIXU B3a€EMOii CyOCaiTiB
3 MOHOMEPHMMM OIMHUIISIMU CYOCTpaTy: Ipo-
JIYKTUBHUM 1 HENMPOAYKTUBHMI. Y pasi Hemnpo-
JYKTUBHOTO 3B’I3yBaHHS CyOCTpary BiIIOBiIHUI
IJIIKO3WIHUIN 3B’SI30K HE MOCSITA€ aMiHOKHCIOT
KaTaJIiTUYHOI'O LIEHTPY, TOHi SIK y pa3i IpoayK-
TUBHOTO 3B’SI3yBaHHSI TJIIKO3UJIHUI 3B’SI30K CyO-
CTpaTy pO3TAlllOBYETbCS HaJ KaTaJliTUYHUM LIeH-
TPOM €H3UMY, SIKUI fioro posuieruitoe [78].

Hekxamanimuuni domeHu 36 3Y6AHHS
o-amina3. BIIBLIICTh o-aMila3 € MyJbTUIOMEH-
HMMU IIpOT€iHAMMU, SIKi, KpiM KaTaJiTUUHOIO J0-
MEHY, MICTSITh OAUH UM JeKiJibKa HeKaTaJliTUYHUX
JoMeHiB. /IS mpeAcTaBHMKIB PONMHM o-aMiJia3
XapakKTepHUM € HasIBHICTb TaK 3BaHOrO JOMe-
HY 3B’I3yBaHHSI HATUBHOIO KpoxmaJsi (starch-
binding domain, SBD), sxkuii BigmoBimae 3a
3B’I3yBaHHSI Ta TpaBJieHHS (pO3LICIUIEHHS) Ha-
TUBHOI'O I'PaHYJISIPHOTO KPOXMaJIO, a TAKOX KOH-
LIEHTpYBaHHs CyOCTpaTy B aKTUBHOMY LIEHTpPi
eHsumy [89, 93]. BiH Moxke posmylryBaTH MO-
BEPXHIO KPOXMaJlo, TMPUCKOPIOIOYM TaKUM YU-
HOM WIBMAKICTH ¥oro rigposmizy [78, 93]. Kpim
toro, foMeH SBD a-amina3z mMoxe oOyMOBIIOBaTU
TepMOCTabiIbHICTh eH3uMy [34, 35], omHaK 1ie He
CTOCYETBCSI TEPMOCTAOIILHOCTI III0KoaMminas [85].
Kpim gomeny 3B’13yBaHHSI KPOXMaJlo, LIiKO3UIHI
riipojlasay MaloTh LEHTPU 3B’SI3yBaHHSI iHIIMX
ByriieBoniB [78].

[omeH 3B’I3yBaHHS HATMBHOTO KpPOXMaJllio
BusiBNsieThes yuie y 10% a-, B- Ta romokoaminas
[35, 85, 89]. BiH mpucyTHiil B YCiX LMKJIOICK-
CTPUHIJIIOKaHOTpaHCchepasax, MaJIbTOT€HHMX
a-aMijlazax, y OesIKMX o-aMija3aX aKTMHOMILIETiB
[33], rpubiB [27], apixaxiB [34, 35] Ta GakTtepiii
[5, 27, 71]. Homen SBD posraimoByeTbcs 3
C-TepMiHalbHOI 4YacTMHU a-aMmina3 |[85], Bu-
KJIIOYeHHSI CTaHOBUTHL [IJIIOKoaminaza A. oryzae
[78, 85] Ta a-aminaza Thermoactinomyces vulgaris
[33], v saxux SBD nokanizyetbcst Ha N-KiHIIi
MPOTEIHOBOI MOJICKYJIU.

[omeH 3B’I3yBaHHS HATMBHOIO KpOXMaJio
3a3Buyuail cpopmoBaHuii 100 aMiHOKMCIOTHUMU
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Puc. 1. Axmueni cybcaiimu 6ionogioHo 00 HOMeH-
Kaamypu eaikosun-eioposas 3a Davies 3i cnieasm.

[91]

3aJIMIIKaAMU, SIKi YTBOPIOIOTH JEKiJibKa CETMEHTIB
B-TaHLIOTiB, 110 CTBOPIOIOTh JAe(hOPMOBAHY
B-tmminapuyHy cTpykTypy [85, 89]. OmHak, mo-
MmeH SBD Lactobacillus chopmoBanuii 3 500
aMiHOKMCJIOTHUX 3aJIMIIKIB, $IKi OpraHi3oBaHi B
TaHaeMu nosTopeHb (RUs) 3 91 amiHOKucCIOTOMIO
koxeH [89, 94]. KinbkicTb MOBTOPIiB MOXe
BiJIpi3HSTUCS Y NIPEACTaBHUKIB pi3HUX BUIiB. Tak,
a-aminaza L. manihotivorans i L. plantarum mae 4
MOBTOPU, a-aMinaza L. amylovorus — 5 TIOBTOpIB.
Cxoxxy opraHizallito BUSIBICHO B a-aMina3si Bacillus
sp. no. 195, sika MicTUTb 2 MOBTOPHU, 110 YTBOPIO-
10T SBD, Ta MajabTONMeHTO030-MPOoayKYBaJlbHOI
a-amijia3u  ajakajao@iJbHOI  IpaMITIO3UTUBHOI
OakTepii i3 TpboMa C-TepMiHaIbHUMHU ITOBTOPAMH,
(yHKIIi10 IKMX He BcTaHOBIEHO [89, 94]. MixX TaH-
JleMaMU MOBTOPEHb B a-aMijia3u L. manihotivorans
i L. plantarum 3HaXoasIThCSI BCTABHi OiJSIHKU, SIKi
CKJ1agaloThes 3 48 HYKJEOTUIiB Ta MICTSITh Be-
JIMKY KIJIbKICTh 3aJIMIIKIB CEPUHY Ta TPEOHIiHY.
ITocnimoBHICTD LIMX AiJISTHOK MOAiIOHA 10 6aratoro
Ha cepuH Ta TpeoHiH O-riiko3uyiboBaHoro Gp-I
JoMeHy ritokoaminasu I A. niger, yHKIisT siKO-
ro MoJisira€ B 30€peXXeHHi CTPYKTYpHU IMPOTEIHOBOL
MOJIEKYJIH IIiJ Yac CTpecy, aacopOlIii Ha rpaHyIax
HATUBHOrO KpoxmaJio Ta cekpelii [89, 95].

Ionu  memanie 'y cmpykmypi o-aminas.
BinbuicTe o-aMinaz MicTSITh y CBOEMY CKJaidi
Ca?", gKkuii 3HaAXOAUTbCSI Ha TOBEPXHi MiX J0-
MeHamu A 1 B [82, 92], Ta Bigirpae BaxJuBY
pOJIb y CTabiJILHOCTI i aKTUBHOCTI eH3uMy. Kpim
TOro, HasIBHICTh 1OHIB Kajbllil0 OOYMOBIIIOE
CTabiIbHICTh a-amijia3 A0 BMCOKHUX TeMmmepaTyp
[5, 14], cripusie 3aXUCTy €H3MMY BiJ JeHaTypalii
il BIUIMBOM BHUCOKMX KOHIIEHTpallili Ce4OoBU-
HU [26] Ta 3abe3reyye CTIiWKiCTh o-aMila3 [0
MPOTEOiTUYHOI Aerpagaiii [26]. Bumanenus Ca?*
JiajizoM abo MoAaBaHHSIM METaJIO3B’s13yBaJIbHUX
areHTiB (EJITA, EI'TA) npu3BoauTh 10 IMOBHOI
ab0 4YacTKOBOI BTpaTW aKTUBHOCTI €H3UMY, SIKYy
MOXXHa BiTHOBUTH IOJATKOBUM BBemeHHSIM Ca?t
[14, 26].

a-AMijla3u Ppi3HOrO TIOXOJKEHHSI MICTITh
HEOAHAKOBY KiJbKiCTh KajbLilo. Tak, mis Ipo-
SBJIEHHS AKTUBHOCTI o-aMijladi CJAWHUW JIIOAU-
HU HeoOXimHuii 1 aroMm Kadblil0o HAa MOJEKYIY,
OakTepiafbHili — 4 abo Oinblue, rpubHiin — 10
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[14, 26]. Lo moTpeby B ioHaX Kajbllil0 MOXHAa
MHOSICHUTU MOro 3[aTHICTIO HaJaBaTU MOJIEKYJIi
€H3UMY CTPYKTYPHY KOPCTKIiCTh, sIKa HeOoOXiaHa
11 €(peKTUBHOI O0i0JIOriyHOI aKTUBHOCTI, ILIJISI-
XoM  (popMyBaHHS  I1UiJIbHOI,  BHYTPilIHbO-
MOJIEKYJISIPHOI, METajoXeJaTHOI CTPYKTYpH, IO
BUKOHYE pOJIb, MOAIOHY OO0 poJi AUCyIbpiaHUX
MicTkiB [26]. Bimomo, 110 OcCTaHHi BiICYTHi B
CTPYKTYpi OaKTepiaJbHUX o-aMija3, OqHAK BUSIB-
JISIIOThCSI B a-aMijla3ax ccaBuiB [14].

Crabimizylounii  BIUIUB  KaJblilo Ha
TEPMOCTAOJIbHICTh €H3UMY MOXHa IIOSICHUTU
3B’13yBaHHAM Ca?" 3 KapOOKCHJIBHUMM TIpymna-
MU TigpodOOHMX aMiHOKHCJIOT IPOTEIHY, SIKUIA
BHACJIiAOK LIbOr0 HaOyBa€ KOMIIAKTHOI CTPYKTY-
pu. Tak, y Moziekyli a-aminazu B. licheniformis,
OKpiM OCHOBHOTO LIEHTPY 3B’SI3yBaHHSI KaJlbIlilO
(Ca 1), gxuii n0Kani30BaHUII Ha ITOBEPXHi Mixk
nomeHaMu A i B, icHye kinbka momarkoBux (Call
i Ca III). Ca II ueHTp posramoBaHuii Oijs mep-
woro (Ca I), i y npucyrHocti Na® BoHM pop-
myloTh Tpiagy Ca-Na-Ca, sgka po3MilllyeTbcs
Ha moBepxHi momeHiB A i B [14, 86, 87]. Tpiana
METajJiB € AyXKe BaXJMUBOI s MiATpUMaHHS
CTPYKTYpHU NPOTEIHY B IIpaBUJIbHi KOHMOpMaIIii
1 A8 IpOTUAIl TeMIlepaTypHiii iHaKTUBalii eH-
3uMmy [14, 86, 87, 96]. Ca IlI ueHTp 3B’13yBaHHS
JIOKAJTi3yEThCST HA TTOBEPXHi MixX momeHamu A i C,
(byHKIIOHYIOUM SIK MICTOK MiXK HUMMU.

Y 2001 poui Oyno BHSBIEHO a-aMinasy
Bacillus (Amy K38), gka 3amicts Ca?* MicTUTB Y
cBoeMy ckJiani aBa Na', 1o 3a0e3neuyloTh 30epe-
KEHH 11 cTpyKTypHu Ta PyHKILi [96]. OKpiM 11bO-
ro, iCHYIOTh KaJjiblliliHe3aJleXKHi €H3UMU, SIKi He
norpedytoTh Ca?* 11 MposiBy CBOEI aKTMBHOCTI
(B. thermoleovorans NP54, Bacillus sp. KR8104)

[86, 97].
B aKTUBHOMY LIEHTPi a-aMinasu
ncuxpodinbHux Oaxktepiit  A.  haloplanctis i

Pseudoalteromonas haloplanktis wmictutecsa CI,
KWW BIiAIOBIJAa€E 3a MiABUILEHY KaTaJliTUYHY
aKTUBHicTb eH3uMmy [14, 92]. 3azBuuait Cl- Bu-
SIBJISIIOTBCS Y CTPYKTYpi a-amina3 ccaBuiB [14].
OcCOoONMBICTIO 1IMX XJOPBMICHUX @-aMmija3 €
HasIBHICTh Ha IOBEPXHi €H3UMY MixX JOoMeHaMu A
i C tpiagu Glu-His-Ser, xapakTepHoi IJIsI cepu-
HOBUX TipoTeina3s [14, 92].

OTXe, XapaKTEepHOI OCOOJIMBICTIO o-aMilia3
€ HasSIBHICTb KaTaJiTMYHOrO JIOMEHY A y BUIISAL
(B/a)g-umninapa. BaxiuBy posib y MiATPUMAaHHI
AKTUBHOCTI 1 CTabiJibHOCTI OiJbLIOCTI o-amisia3
Bigirparorb Ca?", sKi B3a€EMOIilOTh i3 KapOOK-
CUJIBHUMMU TpylaMu Triapo¢goOHMX aMiHOKUCJIOT
i 3a0e31euy1oTh ()OpMyBaHHSI XXOPCTKOI CTPYKTY-
Py IIPOTEIHOBOI MOJIEKYJIN, 3aXUILAIOYHU ii, TAKUM
YMHOM, BiJ 3ryOHOI il BUCOKMUX TeMIIepaTyp.
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MexaHni3M KaTtaJdiTH4HOl Aii a-amina3

3arajbHONPUAHATUNI KaTaJliTUYHUIA
MeXaHi3M nii o-aMmija3 Tojsrae y 30epekeHHi
a-aHOMepHOi  KoH(irypauii  cybcrpary — min
yac Tiapoidy UIIJIsIXOM IIOABiIMHOro o0epTaH-
H8, KUl OyB 3ampornoHoBaHuii Koshland [98].
a-TJTiKO3UAHUI 3B’SI30K, 11O PO3LIEIIIOETHCS
IiJI 9ac peakilii, € Qyxe cTabiIbHUM, IIBUIKICTb
Oro CIOHTAHHOTO TiApoJi3y 3a KiMHAaTHOI TeM-
nepatypu Aayxe Husbka [83, 99]. ¥ mexaHi3Mm po3-
LIETJIEHHST TJIIKO3UAHOrO 3B’SI3KY 3ajJydeHi JBa
KaTaJliTU4YHi 3aJUIIKU B aKTUBHOMY LIEHTpi — 1ie
3aJIMIIOK IJIyTaMiHOBOI KHUCJIOTHU K €JIeKTpodi
(Glu 261) Ta 3aaMIIOK acraprary K HyKJeodia
(Asp 231). Lleit MexaHi3M cKJIagaeTbcs 3 5 eTamnis:

I. BinOyBaeTrbcst 3B’I3yBaHHSI CcyOCTpa-
TY B aKTUBHOMY ILEHTpi, ITiCJSI 4YOro 3aJIMILOK
DJIYTaMiHOBOI KHWCJIOTH BiAJa€e MNPOTOH KHUCHIO
[JIIKO3UHOTO 3B’SI3KY MiX JBOMa MOJIEKYJIaMu
[JIIOKO3M B cyOcaiiTtax -1 i +1, a HykjieoinbHUI
acrmaptaT artakye mnonoxeHHs Cl TII0Ko3u B
cyocairTi -1.

11 dopMmyeThes nepexiaIHUI CcTaH
IOHOIIOAIOHOrO0 OKCOKApOOHiI0 3 HACTYIIHUM YT-
BOpPEHHSIM KOBaJIeHTHOro intepmeniary [100].

III. TIporoHOBaHa MoJieKyjJa TJIIOKO3U B
cyoOcaiti +1 3anuinae akKTUBHUIA LIEHTP, a MO-
JIeKyJa BOAM TEePeMilllyETbCSl B aKTUBHUM LIEHTP
Ta aTakye KOBaJEHTHUI 3B’SI30K MiX MOJIEKYJIOIO0
[JIFOKO3M B cyOcaiiTi -1 i acmapraTtoM.

IV. 3HOBYy QopMyeThCI MNOepexigHUM CcTaH
iOHOIMOAIOHOTO OKCOKapOOHilo.

V. I'nytamaT aklenTye MPOTOH BiJl MOJIEKY-
JIM BOOM, SIKA Hajiillla B aKTUBHUI LEHTP €H-
3UMy, a KHUCEHb 3 IIi€i MOJIEKYJIM BOAM 3aMillla€e
3B’SI30K OKCOKapOOHIiI0 MiX MOJIEKYJIOI0 IIIOKO3U
B cyOcaiiTi -1 i1 acmapTaToM, YTBOPIOIOUM HOBY
rigpokcuybHy rpyny B Cl MOJ0XeHHi IJIIOKO3U B
cyOcaiiti -1 [83].

KpiMm 3a3HayeHMX BUILE aMiHOKMCIOTHUX
3aJIMIIKIB, SIKi OepyTh Oe3IMOoCepeaHI0 ydacTh y
PO3LIECTIJIEHHI TJiKO3UIHOIO 3B’SI3KYy, BaXXJIUBY
pOJIb B LIbOMY MPOLIECi BiirpaloTh TAKOX 3aIM1I-
KM TiCTMAMHY, apriHiHy i1 Thpo3uHy. BoHm 3a-
0e3rnevyyoTh MpaBuJibHE po3TalllyBaHHS CyOCTpa-
TY B aKTMBHOMY LICHTpPi, HEOOXiJTHY Opi€eHTalilo
HyKJieo(isa, crabini3aililo MpOMIiXXKHMUX CIOIYK,
a TakKOoX MOJISIpU3allilo €JIeKTPOHHOI CTPYKTYpHU
cyoctpaty [36]. OcHOBHI eTamu KaTaJiTUYHOI il
a-amijia3 HaBelIeHO Ha puc. 2.

OTxe, 3aBASIKMA TOMY, WO «-aMijazu €

MO3aKJITUHHUMU  €H3UMaMu, SKi  XxapakTe-
pU3YIOTbCS  PiI3HOMAHITHMMM, YacTO HaBIiTh
YHiKaJbHUMU, (Pi3UKO-XiMiUHUMU  BJIACTUBO-

CTSIMU, IIMPOKOIO CYOCTpPaTHOIO CIeUM@IUYHICTIO,
BOHU € TMEePCHeKTUBHUMM [JIs 3aCTOCYyBaHHS
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Puc. 2. Ocnoeni emanu xamasimuunoi 0ii a-aminasz [36]

B pIi3HUX Tajy3dxX IIPOMUCIOBOCTI. 3MaTHIiCTb
a-aMijia3 30epiraTu aKTUBHICTb i CTaOiJbHICTD 3a
BUCOKHUX TeMIlepaTyp 3ade3rneuye 3HUXKEHHST BU-
TpaT Ha oAepXKaHHS KiHLEBOro MPOAYKTY, a €H-
3MMM, aKTUBHI 3a KMCJIMX i JIyXXHMUX 3Ha4eHb pH,
IHTEHCHBHO 3aCTOCOBYIOThCS Ha OAHIN i3 cTamiii
pO3BaplOBaHHSI KPOXMaJll0 Ta Yy BUPOOHUIITBI
MUIHUX 3aco0iB. Bimomo, 110 aMiJOdiTU4YHI eH-
3uMM 3aiiMaoTh 30% Bil CBITOBOrO BUPOOHUIITBA
BCiX €H3MMHMUX IIperapaTiB, CIEKTP BUKOPUCTAH-
Hs SIKHUX PO3IIMPIOETHCS 3 KOKHUM POKOM. Aule,
Ha ajlb, B YKpaiHi BUPOOISIETbCSI OOMEXeHa
KiJBKICTh a-aMija3, 10 He MOXEe 3aJ0BOJbHUTU
3pOCcTapyi MOTPeOdr BiTYU3HSIHOIO BUPOOHMIITBA.
ToMy molryk HOBUX IPOAYLIEHTIB o-aMija3 3 IO-
KpallleHUMU BJIACTUBOCTSIMMU 3aJUIIAETHCS aKTY-
aJIbHUM MUTAHHSIM CbOTOJCHHSI.

MUKPOBHBIE a-AMWJIA3DbI:
OU3NKO-XUMHUYECKHUE CBOVICTBA,
CYBCTPATHA{ CITEHUO®NYHOCTD
N JOMEHHAA CTPYKTYPA

E. B. Asourwk, JI. JI. Bapbaney

MHCTUTYT MUKPOOMOJIOTMU U BUPYCOJIOTUU
uM. 1. K.3a6omotHoro HAH Ykpaunsl, Kues;
e-mail: varbanets@serv.imv.kiev.ua

B o0030pe mpuBeneHBI COBpEeMEHHBIE TaH-
Hble JIMTEpaTypbl M pe3yJbTaTbl COOCTBEHHBIX
WCCJIEOBAaHUM O TIpoayleHTax, (QU3MKO-XUMU-
YeCKMX CBOMCTBAX U CyOCTpaTHON creuuduuHo-
CTU a-aMuJia3, KOTOpble MPOAYLUPYIOTCS MUKPO-
OopraHu3MaMiu pa3HbIX TAKCOHOMUYECKMX TPYIIII:
OakTepusiMu, rpubamu U apoxxkamu. CUHTE3
OOJIBIIMHCTBA o-aMUJIa3 SIBJASIETCSI MHAYLMOEeIb-
HBIM MPOLECCOM, KOTOPbI CTUMYIUPYETCS MPU-
CYTCTBMEM Kpaxmalia WJM MPOAYyKTOB €ro rujipo-
Jquza. OnTuMusalei ycaoBuil KyJabTUBUPOBaHUS
LITAMMOB-TIPOAYLIEHTOB MOXKHO JIOCTUYb MOBbIIIIE-
HUSI YPOBHSI aKTMBHOCTU 3H3UMOB. a-AMMUJIA3bI,

16

BbIIEJCHHBIE M3 pa3HbIX MCTOYHUKOB, OTJIMYa-
I0TCSI CBOMMU (PUBUKO-XMMUYECKUMHU CBOMCTBA-
MM, B YaCTHOCTU MOJIEKYJsIpHOl Maccoit, pH- u
TEPMOONTUMYMaMM, UHTMOUTOPAMU UJIM aKTHBa-
TopamMu. OHU CITOCOOHBI T'MIPOIN30BaTh o-1,4- 1
B HEKOTOPBIX Ciydasix o-1,6-CBsI3aHHBIE OCTaTKU
IJIIOKO3bl B PAacTBOPUMOM Kpaxmajie, aMujo3e,
aMUJIONEKTUHE, TJIMKOIeHe, MaJbTOAEKCTPUHAX,
o- Y B-LIMKJIOAEKCTPUHAX U APYTUX YIJIEBOILHBIX
cyocTparax. a-Amunasel oTHocsitcst K GH-13 ce-
MEMUCTBY IJIMKO3WJI-TUAPOJIA3, XapaKTEePHOM OCO-
OCHHOCTBIO KOTOPBIX SIBJSCTCSl HaJlUM4yMe KaTa-
JUTUYECKOTO aoMeHa A B BUE (B/o) -LIMIMHADA.
Kpome nomena A, B CTPYKType o-amMujia3 MHpU-
CYTCTBYIOT elle aBa nomeHa: B u C, kotopsie pac-
MOJIOKEHBI MPUOIM3UTEbHO Ha TPOTHBOIOJOX-
HBIX CTOpOHaX (B/o),-umnnHapa. BoabumHCTBO
M3BECTHBIX 0-aMMJIa3 CONEPXKAT B CBOEM COCTaBe
MOH KaJIbLIMsI, KOTOPbIN HAaXOAUTCS Ha MOBEPXHO-
CTU MeXay aomMeHamMu A U B U urpaer BaxKHYIO
poJib B CTAOMJILHOCTUA M aKTMBHOCTU DH3MMA.

KnmouyeBble cioBa:a-amuiaasa, GU3UMKo-
XMMMUYECKUE CBOMCTBa, cyOcTpaTHas crelupud-
HOCTb, JOMEHHAasl CTPYKTypa.

MICROBIAL a-AMYLASES: PHYSICO-
CHEMICAL PROPERTIES, SUBSTRATE
SPECIFICITY AND DOMAIN
STRUCTURE

K. V. Avdiyuk, L. D. Varbanets

Zabolotny Institute of Microbiology and Virology,
National Academy of Sciences of Ukraine;
e-mail: varbanets@serv.imv.kiev.ua

The current literature data on producers,
physico-chemical properties and substrate speci-
ficity of a-amylases produced by microbes from
different taxonomic groups such as bacteria, fungi
and yeasts are discussed in the survey. Synthesis of
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a-amylase majority is an inducible process which
is stimulated in the presence of starch or products
of its hydrolysis. It is possible to increase enzymes
activity level by optimization of cultivation con-
ditions of strains-producers. a-Amylases, isolated
from different sources are distinguished in their
physico-chemical properties, particularly in their
molecular weights, pH- and thermooptimums,
inhibitors and activators. The enzymes hydrolyse
soluble starch, amylose, amylopectin, glycogen,
maltodextrins, a- and B-cyclodextrins and oth-
er carbohydrate substrates. It is well known that
a-amylases belong to GH-13 family of glycosyl-hy-
drolases, which contain the catalytic domain A as
(B/w)-barrel. In addition to domain A, a-amylases
contain two other domains: B and C, which are lo-
calized approximately on opposite sides of (B/a),-
barrel. Most of the known a-amylases contain cal-
cium ion, which is located on the surface between
domains A and B and plays an important role in
stability and activity of the enzyme.

Key words: a-amylase, physico-chemical
properties, substrate specificity, domain structure.
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