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OINTUMI3ALILA YVMOB KYJIbTUBYBAHHS
ACHROMOBACTER SP. TA - TIPOJIYUEHTA o-AMLIA3H

Mema, Onmmuivizvaam YMosl Kb EVeau npodyyenma a-avitain Achromobacter
sp. Ta daa midangenns pigus i1 Glocunmesy. Memeon, Tpu suevenni anaugy pisune
dxcepet Kapbony § kimposeny Ha GIocunmes a-aMiaIn Kpoxats | mampin wimpam y
OaIosaM) RENCHEHANY CEPecostingl 3AMINOGATH Ha pisvoManimuyl gyetesodi § dacepe-
Aq HIMPoSeny ¥ Kiiskoomi, exsigaicumyin do sazaisiosn eMicmy kapbouy (44.4%) i
uimposeny (16, 5%) v Gazosony cepedosingl. AKIUGHICHTS G-QMITATH SUTHAYAI Hodo-
MEMPUYHIM Memadan, auicm Gitka —vemodan Lowiry ef al. s Gusg e snayyvigix
ETEMCHINIG MIHEPAIbHO0 HCNATENNA GAI0e000 cepedoaniya mprosodiuTi fldciosaibn
CRCHEPIMeHT. BUTHASCHER ORIMOM@TLHID KOHIEHIPanin dxcepel Kapoouy | Hinposeny
¥ HoMCHENaNY cepedosiiil nPosodiiil HETAXOM dSoqaKmopHose eXCREPIL eHImY
M vomupsox piguax. Pexyasmamu. Bemanogicno, wo Habemyun pigenbs CUHnmesy
drepuenma cnocmepizacmbed va 3 dody cnibnnnoso Kyibmuavearnun. floxazano, wo
cyMii cotody 3 Kpoxwatem v onigaidnowekni 109§ nampit dimpam € onmuaisms-
MU dRCEpETaNU Kapiony | Himposeny, gidneaidne, g MaEcMaibHeze Glocunmesy
drepuenma. Buznaueno crmuMatsii napavempu Giocimesy a-awilai meMnepd-
mypa 28 °C, auxidre suavenun pH cepedosuwa 6,0, 06 'em noxcughozo cepedoaiinga
1) wx, kiwseicmn nocigrwoze vamepiaay 13% ma inmencuanicmb RepeMiliyeanns
210 od/xa. Buchoskn. 3a pesvasmamann deodakmophioss excRepuenmy | nidéopy
I TBHIY VMOR KT NEVEaRnA npodyiia a-avnizasu Achromebacter sp. 7a Gvaa
nicswujera v 4 pasn.

Kawwoei caoea; a-avitaza, Achromobacter sp., onmuwizayin, deogaxmoprni
CRCHEPILMEHIN,

- AMInazn — PepMEHTH, L0 HAIEKATH [0 KIACy riponas, MIKaacy rmiko3uas,
AKI KATANIZYIOTE FAponis BHYTPULHIX d-D-1 4-rmiko3ninnx 38’ a3kie y kpoxsani i
CNopiiHeHHX ifomy cnonykax [9]. Boun cknanaoTs ogHy 3 HaHBaGMIHBILINX TPYT
NPOMHCIIOBHX (PEPMEHTIB, AK] MIHPOKD 3aCTOCOBYIOTLCA ¥ Xap4ORIii, MHBOBApPCHIii,
CNHPTORIIL, Nanepoeiii 1 TEKCTHIIEHIN NPOMUCIOBOCTAX. A TAKOX HA OJHIH 13 cTajiii
BuroToeneHHA Olonanuea [11]. OcTannivin pokaMH MeX] BHKOPHCTAHHA 0-aminas
NOLUHPHIHCA B KIHIYMHY, MEIAMYHY 1 aHANITHYHY XiMito [9].

Jlxepenamu GL1BIIOCT] 0-aM1Ta3, AKI BHITYCKAIOTE Y NPOMHCIIOBHX MaciiTabax,
€ MIKPOOPraHi3MH, ILO 3YMOBJICHO HH3IKOKW NEPEBar, AKHMH BONOAIOTE MIKpoOHI
(hepMEHTH NMOPIBHAHO 3 CHIHMAMH POCIHHHOTO WH TBAPHHHOTO MOXOJACHHA, a
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CAMe BHCOKA AKTHBHICTB Ta cTabLIbHICTE, 3AaTHICTh A0 MO3AKTITHHHOID CHHTESY,
mmpoka cyGerparHa cnenndiMHICTb, 4 TAKOK HAABHICTL YHIKAIBHHX BIACTHBOC-
Teil (KHcnoTo-, ankano-, Tepmoctiiikicts) [2]. Oanak 118 OTPHMAaHHA BHCOKOTO
BHXOIY (epMeHTY BaA/IHBE IHAYCHHA Mac He IHIe BHOIp npoayueHTy, a i ninbip
ONTHMANBHHX YMOB KYIETHBYBaHHA. ToMy MeTowo poboTH Oyna oNTHMIZALIA YMOB
KYNETHRYBAHHA Achromobacter sp. Ta ana inTeHcndikanii CHHTETY a-aMinazn.

Marepiaan Ta MeToIN

06" exToM nocayrkenns 6yna kynsrypa Achromobacter sp. Ta 2 konexuii Mop-
CBEHX KyIETYp Ofeckkoro HalioHansHoro yHiBepcuTety iM. L1 Meunnkosa, axa Bu-
nineHa 3 Yophoro mopa nobanzy octposa 3miiHmii Ta ienTHgikopaHa y Kniscskomy
HalioHankHOMY yHiBepcHTeTl imeni Tapaca llleruenka na kadeapi mikpobionorii
Ta 3aransHol iMmyHonorii 3enenoto [LIL i llenenesnu B.B.

KynemneyBanua Achromobacter sp. 7a B mubrHEHX yMoBax Ha DazoBoMy cepel-
oemii Yanexa (r/n): NaNO, —2,0; KH PO, — 1,0; KCI - 0,5; MgS0 x7H,0 - 0.5;
FeSO, x7H,0 - 0,015; HEPDEI-‘{HHHHH ]ﬂﬂpTDHJIHHHI{ kpoxmans — 20,0; H, 0-101,0
n; ]:IH 6,0, B 0.75 n konbax Epnenmeiiepa 3i 100 mn noxueHoro cepejoBHmIa npn
IHTeHCHBHOCTI nepemimyeanta 220 ob/xe Ta 3a Temneparypn 28 °C nporarom 3
116. Y konbn eHocumn 10%-uii inokymom (06'em/06’ €M), OTPHMAHHI HIIAXOM BH-
POLIYBAHHA NPOAYLEHTY HA BHUICBKA3aHOMY CEPEIOBHIII POTATOM OJIHIET 100n.

biomacy einainann uentpudyryesanuam npu 5000 g, 30 xs. ¥ cynepuaranTi
Kynerypanssol pianan (CKP) erznasann eMicT 6inka 1 a-aMina3sHy aKTHBHICTE.

AKTHEHICTE 0-aMLTA3H BHIHAYATH HoJoMEeTPHHHIM MeTooM eianoriauo ['OC-
Ty 20264.4-89 [3], emicT Oinka — metogom Lowry et al [3]. [uromy akTuBHICTE
BHPaanH B nepepaxyHKy Ha 1 Mr 6inka (oa/mr Ginka).

[Ipi BHBYEHH] BIUIHMBY PI3HHX [pKepell KapOOHOBROIo XHBIEHHS HAa OlocHHTE?
Q-aMila3H KpoXMaik Y Da30BOMY NOKHBHOMY CEPEIOBHIII 3aMIHIOBATIH HA Pi3HOMA-
HITHI MOHOLYKPH/IH — TIEHTO3H: KCHII03Y, apabiHo3Y; reKCo3H — IIIOKo3Y, FANaKTo3y,
MaHOo3y, PAMHO3Y; IHUYKPHIH: IAKTO3Y, MATETO3Y, HYKPO3Y; TPHUYKPHA: padiHosy;
UYKPOCHHPTH: MAHIT T IHO3WT; NOMIYKPHIN: KYKYPYI3AHHIL, MIEHHYHNI | pHco-
BHIl KPOXMAJIk, 4 TAKOK COcBe DOPOIIHO ¥ KUTEKOCTL, EKBIBANEHTHII /10 3araibHOTO
BMicTy Kapbony y GazoBomy cepenosnmi (44.4%).

Jlns BM3HaYeHHA ONTHMATBHOTO [DKEPENa HITPOreHY HATPiil HITPAT BIITYHAIH 3
6a30BOr0 CEPe/IOBHINA, 3JAMIHIOIMH Horo Ha aMOHI XNopH, aMoHiii cynkpat, amoHiil
HITPaT, APIATAOBHI ABTOMIZAT, MENTOH, CEYOBHHY 1 cocBe DOPOIIHO ¥ KUIBKOCTI,
€KBIBAJICHTHIIl BMICTY HiTporeny y Oazosomy cepeaosuui (16,5%).

KinekicTe kmTHH Achromobacter sp. Ta enznavany, eucieatoun 0,1 Mn kyneTy-
pansHoi pianan (KP) y pozpenennax (10" —0107) na wamxn [lerpi 3 MIIA. [locien
iHKyGyBanH 3a Temneparypn 28 °C nporarom 1-2 nib.

[Tpu Bu3navenni 3navynmx daxropis 6azororo cepenosnma Ans GlocHHTEY
a-aminazn Achromobacter sp. Ta focniTHeHHA NTpoBOINAN v npobiprax o6’ eMom
50 mu1, axi mictimn 10 ma cepenoenina Yaneka npu IHNTEHCHBHOCTI NEPEMILITY BAaHHA
220 ob/xe Ta 3a Temneparypi 28 °C nporarom 3 ai6. ¥ npobipku BHocknn 1%-uii
iHOKymoM (00 em/o6 em).
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OINMTHMIIALIA YMOB EYITRTHEYBAHHA ACHROMOBACTER 5P TA - TTPOIYUEHTA a-AMITATH

Jlna BHABNEHHA 3HAMYIIHX €IEMEHTIB MIHEPANbHOIO XKHMBICHHA DaloBoro
CepeIOBHILA MPOBOIIIH BIICIIOBANBHNIl CKCIICPHMEHT, B SKOMY HHKHIi piBeHB
KOHIIEHTpauiii yciX KOMMOHEHTIE NPHIiMATH 32 HYNb (JOCTITKEHHA NMPOBOIIITH
y BenHKHX npobipkax o6’emom 50 mn). 3HaueHHA BEpXHBOIO PIBHA JOPIEHIOBATH
KOHIEHTPaIll KOKHOTO KOMIIOHEHTa Y Ga30BOMY NMOXKHBHOMY cepegoBuinl. Buina-
HeHHA ONTHMAILHHX KOHLEHTpauiil Jaepen kapOoHy | HITPOTEHY B MOKHBHOMY
CEPEIOBHINI MPOBOIHIN LUIAXOM ABO(AKTOPHOIO E€KCNEPHMEHTY HA MOTHPBOX
PIBHAX, NPH UboMY (akTopn no&HBHOID cepefoBuia nosHadam sk X_[4].

Y1 excriepHMEHTH TIPOBOIHIIH Y 3-3 MOBTOPHOCTAX. AHAIII OJIEPAAHHX PE3YIIb-
TaTiB MPOBOIIIN HUIAXOM IX CTATHCTHHHOT 00poOKH, BHPAXOBYIOHMH CepeHi apHd-
METH'HI BETHHYHHH, BIXHICHHA BLJl CEPEIHBOTO 3HAMECHHA HE NepeBHILYBao 5%.

Pesyasrars Ta ix obrogopenna

3 niTepaTypHHX JAaHHX BIIOMO, 10 MaKCHMAIBHHII CHHTE3 o-aMminas Biabysa-
€ThCH HANPHKIHII ekcnioHeHuliinol, ak v Geobacillus sp. 1IPTN, Bacillus cohnii
US147 [2], abo nia 4ac cramioHapHoi dasn pocty, Ak y Bacillus sp. YX-1 [8].
Y Achromobacter sp. Ta MmakcHMansHHI piBeHb CHHTE3Y (PEPMEHTY CNOCTEPIraBCa
Ha 3 100y KynETHRYBAHHSA (puc. 1).

B o-aMinaiHe AKTHBHICTE  —%— KUeKicTs KYO
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Achromabacter $p. Ta na 0A3080MY MKHEHOMY Cepe1oBnTi

Fig. 1. Dynamics of a-amylase accomulation under the cultivation
of Achromobacter sp. Ta on the base nutrient medium

Jns Toro, mo6 BusHauNTH, SK1 caMe dakTopH 6a30BOr0 CepeIoBMILA € IHAYY-
1HMH A8 GlocHHTey a-aMinazn Achromobacter sp. Ta, npoBoIHIH BIACIOBANLHRI
EKCTIEPHMEHT, B AKOMY 3 cepesiosHia Yaneka nodeproso 4M nonapHo BHIYHAIH
BLAMOBIAHI KoMImoHeHTH (Tabm. 1).
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Tabmuna 1

Buznavenusa snauymux pakropie §a308010 CepeloBNIIE KYILTHBYBAHNA
ana GiocnaTesy a-aminazn Achromobacter sp. Ta

Table 1

Determination of significant factors of base culture medium for the biosynthesis
of w-amylase by Achromobacter sp. Ta

Bapiaur = = Murosia
cepe- |NaNO, TII::’: KH,PO, | KCI M__FHS‘% F;flﬂd A‘:*nw ftll‘:"u';' AKT-Th,
AGBHLILA % ¥ oa/sr Glaka
0450+ 0410
1 + + = - = + 0.020 0,020 1,10+ 0,050
0490 = | 0,560 + 0875+
B ENE o=l " o021 | 0022 | 0040
050+ | 0560 = | 0,890+
3 i i T ol | 0025 | 0023 0,043
0,60 +
4 + + + - + - i 0,025 0
? 0,160+
5 — # + + + + 0 0,007 0
0,070 £
6 %+ - + ¥+ + %+ 0 0.003 0
0,40 =
7 + + = = + + 0 0.020 0
N 050+ | 0570 + 0,880 +
5 ) ' == " | 006 | 0024 | 0042
0,507 = | 0,660+ 0,770 +
i =" i || == - | 005 | o031 0,035
0,124+ | D420+ 0295 £
il Bl 1B = il " | o00s | 0021 0,014
0447+ | 0,685+ | 0,652+
11 + + - = = =
0,022 | -0,031 0,032
0470+ | 0,520+
il it — e = b K
12 + + 0023 | ooz |090%0045
0,072+ 0,490+ 0,147 +
13 = = B =1 = “ | 0003 | 0024 | 0007
14 § : B % P ~ 0422 0545% | 0774%
0,021 0.026 0,036
1,20+
e - + - :
3 * * i 0,055 ‘
6 - - + + ¥ o 0 0 0
0,550+ 0,59+ 0,930 £
sl Bl I | Bl [ | 0022 | o028 0,040
IMpumiTea: &+» — HAABHICTE BINMOBITHOND KOMIIOHEHTA, «-% — BIICYTHICTE BINOBITHOTO KOMIIO-

nenra. Konrpons — sapiant cepegosnma Ne 17, axe smictars NaNO |, neposunanmil KaptonnsHi
kpoxsans, KH, PO, KCI, MgS0 <TH,0, FeS0 *TH,0. AA — aKTHEHICTL a-aminasi

Note: «+n — presence of the appropriate component, «-» — absence of the appropriate component;

data of research was conducted in large test tubes, volume 50 ml. Control — variant of culture
medium Ne 17, containing NaNO,, insoluble potato starch, KH, PO, KCl, MgS0 =TH,0O,

FeSO=TH,0. AA — activity of n-amylase
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ONTHMIIALIA YMOB KYITETHEY BAHHA ACHROMOBACTER 8P TA - TTPOJOYLUEHTA a-AMITAIH

3a pe3ynkTaTaMH AAHOTO EKCIIEPHMEHTY MOKAa3aHO, IO MPH BHIYHEHHI [IKepen
KapOoHy, HITporeHy, (epym cynshary, cyMi coneil Kaniwo, cymiun coneil kanii
xnopuay i tepym cynsdarty cHHTe: a-aMinazn (BapianTi cepenoenma 4. 5.6, 7, 15
1 16) Gys BigcyThiii B3aram. OnHak npu BHIANEHH] OKPEMO Kaniil xnopuay (BapiaHt
cepenorniia 2) un ocdary (rapiant cepenorumma 1) Ta marsiit cyisdary papiant
cepe/ioBHILA (BaplaHT cepefoBHIa 3) 3HAMEHHA MHTOMOI U-AMLIA3HOI AKTHBHOCTI
Oyno maiike Ha PIBHI KOHTPOMO (BapiaHT cepeloBHIta 1 7). ToMy CKIa NOXHBHOIO
CepeoBHILA 3AMTHITHIH 623 IMIH.

OpaxuM 3 OCHOBHHX INNAXIB iHTeHcHikamil GlocHHTesy dhepMeHTIB € miadip
Cepe/IoBHILA 33 JLKepenaMH Kapoony | HiTporeny. [Lxepenom kapGony Ha Gazosomy
NOKHBHOMY CEpPeOBHIL] BHCTYNAE KPOXMAlk, AKHI 3aMIHIOBAIH Ha PI3HOMAHITHI
MOHOIYKPHIH, THLYKPHIH, TPHIYKPHIL, LYKPOCTTHPTH, MOMIYKPH/IH, 8 TAKOK COEBE
OopolrHo y KUIEKOCTI, eKBIBAIEHTHIH 10 3aransHoro BMIicTy kapbony y GazoBomy
noxHEHOMY cepenoBmml (44,4%). 3a pesynerataMi, OTPHMAHHMH PIFHHMH J10-
C/UAHHKAMH, CHHTES (-aMi1a3 3a38H4ail IHYKYEThCS ¥ MPHCYTHOCTI KpoXManio abo
NpoayKTIE fioro rigpomizy [2]. OaHak He 3aB&TH CHHTES IHX (JePMEHTIR NOB A3aHHIT
3 HAABHICTIO ¥ cepedoBnuni kpoxmanio, [lxepenom kapboHY MOXKYTH BHCTYNATH
TAKOXK iHINI BYITeBoqM, Hanpuknaj, naxroida [10], mansroza [2], ranakroza [7].
Tperano3a [2].

[1pn BHEYEHHI BIIMBY BYIMEBOJIIE HA CHHTES d-aminazn Achromobacter sp. Ta
(puc. 2) nokazaHo, 1O 0-aMila3HA AKTHEHICTE BHABIAETLCA JIHIIE HA CepeJoBHIi
3 MAJIETO30H0 1 PI3HHMH BHAAMH KPOXMATI0, BHKOPHCTAHHA K HIIHX JEpen Kap-
OOHOBOTO JKHEIEHHS NMPHIBOANTE /10 IIOBHOTO IHriOyBaHHA cHHTezy depmenTy. 3
ZAHHX JITEPaTyPH BLAOMO, [IO NPH BHKOPHCTAHHI IIFOKO3H, AK [pRepena Kapbony,
CHHTE3 OLTBIIOCTI G-amMifias, AK 1 y HAIIoMY BHIIAJKY, TPHTHIMYETCH, 110 OB A3aH0
3 ABHIEeM KataboniTHoi penpecii [2].

Haiikpame a-aminazy Achromobacter sp. 7Ta cHHTe3yBaB Ha cepeJOBHILI 3
MABTO3010, OHAK OCKUILKH 1i coDIBapTICTL € JY#e BHCOKOI, JOUUIBHHM Dyno
NEPERIPHTH BIUIHE CYMILIl MankTo3M | KpoxMamo Ha GlocuuTes a-aminaiu. [Ina
LBOT0 BHKOPHCTOBYBAIH KpHcTamiuuy manstosy («Merck», Germany) Ta conoa
(cyMim SHMIHHOTO Ta PHCOBOID), AKHI MiCTHTE ManksTo3y («Ning Pagoda Trade
Mark». China), mo nmpoko 3acTocoByeTsca y npoMucaoeocTi Kurato, ockinekn €
Jy#e JIEIICBOK CHPOBHHOO, TOMY 11 3aCTOCYBAHHA € BHITHHM 3 EKOHOMIMHOT TOMKH
3opy. Bumezaznaueni popMi MaIbTO3M IMILTYBATH 3 HEPOIUHHHHM KapTOMIAHUM
Kpoxmane™ y crissigHomennax: 1:1, 1:9, 4:6 (puc. 3).

BuB4aOMH BIUIME PI3HHX CHIBEIIHOIIEHL MATLTOIN, CONOAY 1 HEPOTMHHHOIO
KapTOIUIAHOTO KPOXMAIo Ha DI0CHHTE? g-aMminasu, 6yio nokasaHo, mo HailbLIbm
e(pEeKTHBHHM BHABHIOCA BHKOPHCTAHHA CYMIILI COTOAY 3 HEPO3YHHHHM KPOXMi-
neM y chiBRUTHOMmEHH] 119, 0CKITLKH NPH UBOMY 3HAYEHHA NHTOMOI a-aMiTa3Hol
aKTHBHOCTI Gyn10 niABHIIEHO Ha | 5% nopiBHAHO 3 KOHTpONEM. d-AMiTa3a, BHIEHA
3 Bacillus amyloliguefaciens, Takox CHHTEIYBANACH HAa CEPEAOBMIL, SKE MICTHIO
HEPOIMHHHHIT KPOXMATE | MAILTO3Y, AK JxKepeno kapbony [6].
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Pue. 2. Buane pisnnx pxepe’] KApioHOBOTO :KABICHHS HA CHHTES G-AMLIAIH
Achromobacter sp. Ta

[MpumiTea: | — kortpons, 2 — kennosa, 3 — apabinosa, 4 — rmoko3a, 5 — ranaktosa, & — Manosa,
7 — pamuoza, 8 — naxrosa, 9 — mansTosa, 10 — caxaposa, |1 — padinoza, 12 — manit, 13 — iHo3uT,
14— gyRYpYISAHIA KpoxMans, 15 — muennyaui kpoxmans, 16— pucosnit kpoxuant, 17 — coese
topowHe. Kontpons — cepeaosie, AKe MICTHTE 2% HEPOIUHHHAN KaPTOMLTEHHI KPOXMLTk,

Fig. 2. Effect of different sources of carbon on the synthesis of e-amylase
by Achromebacter sp. Ta

Note: | —control, 2 — xylose, 3 — arabinose, 4 — plucose, 5 — galactose, 6 — mannose, 7 —rhamnose,
£ — lactose, 9 — maltose, 10 — sucrose, 11 -raffinose, 12 — mannitol, 13 — inositol, 14 — com starch,
15 — wheat starch, 16 — rice starch, 17 — soy flour. Control — the culture medium, containing the 2%
nsoluble potato starch.

CHHTE3 0-aMinas 3ale#HTh TAKOX Bl HAABHOCTI Y MOKHBHOMY CEpPeI0BHILI
OpraHivHHX Y1 HEOPraHIYHHX JUKEPes HITPOreny. 3a3nHail, AK JUKEPeo HITPOreHy,
OUIBINCTE JOCNIHHKIE BHKOPHCTOBYIOTE JIPLKIAKOBHI eKCTpakT, nentoH [2] un
ix komOiHawii [8]. 3nauno plaie 3acTOCOBYIOTH HEOPraHIMHI KEpena HITPOreHy:
Harpiii gitpar [1] =1 amoniil wirpar [6]. [lpn BrBYeHH] BNAHBY PIZHHX Imepen
HiTporeHy Ha GlocuHTe: a-aminain Achromobacter sp. Ta nokazano (puc. 4), wo
Haiikpaie (pepMEHT CHHTE3YBaBCH HA CEPE/IOBHII 3 HATPIH HITPaTOM, AK €IHHHM
JIKEPENIOM HITPOreHy.

[Ipu BuKOpHCTaHHI APIAKOBOTO ABTONI3ATY, NENTOHY 1 COEROro GopolHa
3HaYeHHA NHTOMOI C-amina3Hol aKkTHBHOCTI OVI0 HHAMHM, MOPIBHAHO 3 KOHT-
ponem (HaTpiii HITPATOM), 8 NPH 3aCTOCYBAHHI aMOHIF XJIOpHTY, aMOHII cybdary,
AMOHIH HITpaTy 1 CEYOBHHH CHHTE3 0-aMinasd Oye BiACyTHII B3arami. Acremonium
sporosulcatum [12] 1 B. subtilis 147 [1] Taxkox Haiikpalle CHHTE3VBAIH U-aMLIasH
HA CEPEOEBHILI 3 HATPIil HITPaTOM, AK €IHHHM JKEPE/IOM HITPOTEHY.
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ONMTHMIIALIA YMOB EYITETHEYBAHHA ACHROMOBACTER 5P TA - TTPOIYHEHTA a-AMITAIH
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Pac. 3. Boame pitnny KOHUEHTpAMiE MATLTOIH, COO0TY | HEPOIIHHHOI KAPTOILIAHOIG
KPOXMATI HA CHHTe: a-aminasn Achromobacter sp. Ta

[MpsniTra: | — konTpons (Gazose cepenosne); 2 — posunn ManwTosn, 2%; 3 — posunH MankETOIMN,

Yo: 4 — posuns comomy, 1% 5, 6, 7 — cniBBITHOWEHHA MANETO3H 1 HEPOIIHHHOTD KapTOIIAHOTO

wpoxsmamo: 1:9, 4:6, 1:1; B, 9, 10 — cniselIHOIIEHHA CONOAY | HEPOIMHHHOTO KapTOIIIAHOTO
Kpoxsanio: 1:9, 4:6, 1:1.

Fig. 3. Effect of different concentrations of maltose, malt and insoluble potato starch
on the synthesis of a-amylase by Achromobacter sp. Ta

Note: | — control (base medium); 2 — maltose solution, 2%; 3 — maltose solution, 1%:; 4 — solution
malt, 1%: 5, 6, 7 — the ratio of maltose and insoluble potato starch: 1:9, 4:6, 1:1; 8, 9, 10 — the
ratio of malt and msoluble potato starch: 1:9, 4:6, 1:1.

Bizgomo, mo okpiM Txepen kapOboHy | HITPOTEHY BAXKIHENMH (akTopaMu € i
MIHEpPaIbHI KOMIOHEHTH MOKHBHOTO cepeaosnma, Jlna Toro, mob BH3nasHTH, 1O
caMe € IHAYYLIMM Y CKIajl coil — aHIOH 91 KaTioH, Oyno MpoBeJeHo cepiio oHO-
thakTopHHUX ekcriepuMeHTiB. [Ipn 1BOMY NpoaYLIEHT BHPOLIYBATH HA MOKHBHOMY
CEepeaOBHILI 3 BHILEMIOpaHHMH JxKepenaMi kKapOoHY 1| HITPOreHY, IMIHIOIOMH JTHIIE
comi. Tak, kaniit dhocpar 3aminann Ha Harpii docdar un kansuiii docdar, marHii
cynbihar — Ha MarHiil aneTar 4M KapooHaT, Kajiid XJ0pHa — Ha Kamiii cynedat um
kapOouar, depym cynedar — Ha depym xnopua (tadn. 2). byno BcranosneHo, wo
npH 3amini kaniit ¢ocdary Ha kansuiii docdar, nuTOMa 0-aMinaIHA AKTHBHICTE
3pocTac Ha ¥06% (BaplanT cepenoBuina 3), 3aMINIEHHA X IHUIHX CONEH DazoROTO
CepeIoBHILA HE NMPH3BOAHIO A0 IHTeHcHgIKaull DlocHHTe3y w-aMinasn (BapladTi
cepenoeumia 1. 2, 4-8).
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Puc. 4. Boous pisHnx Txepel HiTPOreny B cuntes a-amiaasn Achromobacter sp. Ta
[MpuniTea: | — warpiit mitpar, 2 — amoniil xnopua, 3 — asmonii cynehar, 4 — asonlid HiTpar,
5 — npuxmwoBHil asTomzar, 6 — nenton, 7 — cevosnna, B — coese Gopommo. Konrpons — cepeno-
BHIIE, HKE MICTHTE HITPaT HATPIK,

Fig. 4. Effect of different sources of nitrogen on the synthesis
of w-amylase by Achromobacter sp. Ta

Mote: | — sodium nitrate, 2 — ammonium chloride, 3 — ammonium sulfate, 4 — ammonium nitrate,
5 — yeast autolysate, 6 — peptone, 7 — urea, 8 — soy flour. Control — culture medium, containing
the nitrate of sodium.

Jlna 3HaXomKeHHA ONTHMATLHOTO CTIBBIIHOIIEHHA RITIOpAHNX [Kepen KaphoHy
(conoa+Hepo3uMHHMIT KAPTOIUISHHI KPpOXMATE V cniBlAHomweHH] |:9) Ta HiTporeny
(NaNO,) na Tni nocTiiiHuX PIBHIB IHIIMX (JaKTOPIE Cepel0BHIA NPOROIHIHN JBO-
thakTOPHHIT EKCIIEPHMEHT Ha HOTHPLOX piBHAX [4]. Y noxuBHOMY cepe1oBHILI THIIE
Kaniil (ocdar 3amiHuan Ha Kaneuiid docdar. PakTopH NoKHBHOrO CepeloBHIIA
nozxaqann: X1 — conoa+HepoaunHHmii KaprornaHuil kpoxmans (1:9), X2 — NaNO |
(Tadn. 3). '

Jna komuoro dakTopa BHIHAYANH MEXKI] BAPIIOBAHHA. Y Pe3yILTaTI NOKA3aHO,
o nigidpani kKoHUeHTpamii xepen kapbony (18 r kpoxmamo, 2.2 r conoay Ha 1) i
HiTporeny (2 r/n) € ONTHMATBEHEMH JUIA CHHTe3y a-aminazn Achromobacter sp. Ta
(Tatmn. 4).

Takox Ba#UIMBE 3HAMCHHA 1A OlocHHTe3y depMeHTa BiAirpac i miabip ymos
KYIETHBYBAHHA, TAKHX AK BUX11He 3Ha4eHHA pH noxueHoro cepeloBHINa, KiTBKICTE
MOCIBHOTO MaTepiamy, TeMIepaTypa BHPOLY BaHHA, IHTEHCHBHICTE acpauii Ta 00 'em
MOKHBHOTO CEPEI0BHIIA.
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Tabmuna 3

Mexi apilBAHRA KOHUCHTPANI OCHOBHHX KOMIOHENTIE NOKHBHOIG CepeTor A
KYALTHBYBARHA Achromebacter sp. Ta

Table 3
Limits of variations of nutrient medium main components of
Achromobacter sp. Ta
Pisni J i
kbl pui ochiskysanny paxtopin
i 1 1 3 4

Lritig, Bebbaundyl Kujronaih 90+1,1 180+22 | 270+33 | 360+44
gpoxmant { 1:9), {r/n), X1
MNaNO,, (r/n), X2 1.0 20 3.0 4.0

TaGmaua 4

Pesyasrarn nosrore GaKTOpHOND eKCNEPHMERTY L8 0CHOBHHX KOMNOHCHTIB

NEKHBHOTO CEpeloBrITA KyALTHBYBARES Achromaobacter sp. Ta

Table 4

Results of full factorial experiment for nutrient medium main components of
Achramobacter sp. Ta

MuToma e-aMiaaiHa
Bapiant X1 x2 AKTHEHICTE,
o/ mr GLlika
| z i 02300010
2 1 2 0,450 = 0,020
3 ! 3 0
4 ! 4 0,490 + 0,020
5 2 ] 0
& 2 2 0,720 = 0,035
7 2 3 0
8 2 4 a
9 3 { 0
10 3 2 0,350 £ 0,015
11 3 3 0,110 = 0,005
12 3 4 0,160 + 0,006
13 4 i 0417 0,020
14 4 2 0,216 0,010
15 4 3 0.30=0010
16 4 4 0,150,007

MpumiTea: X1 — conog+HeposuHHENRA KapTonnaauil kpoxsans (1:9), X2 — Na

pieHl gocnigxysaHHX akTopis i3 Tabmmm 3
Note: X1 — malt+insoluble potato starch (1:9), X2 — NaNQ,; /, 2, 3, 4 — the levels of studied

factors from Table 3
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Bigomo, mwo GLIBIIICTE NPOAYLUEHTIB 0-aMila3 CHHTE3YIOTh JaHi (lepMeHTH Y
cepeoBHIIE KYIETHRYBAHHS 3a ciabko kucanx abo weirpansHux 3Havens pH [2].
BuinatenHa BIUTHBY KHCIIOTHOCTI CEPE/IOBHINA HA MPOIYKYBAHHA a-aMinasn Achro-
mobacter sp. Ta nmpoBoIHIIH 32 BHXIAHKX 3Ha4ens pH Bia 4,0 go 11,0. [Nokazauo, wo
AOCTIKSHNH MPOIYLEHT POCTE NPH BCIX BHILEBKA3aHUX 3Ha4eHHAX pH noxunexHoro
cepeioBHINa, OTHAK HAHBHINE 3HAYESHHA 0-aMiNa3Hol aKTHBHOCTI CMIOCTEPITAETRCH
npH euxiaHoMy 3xadenHi pH 6,0, ake mu npuiimanu 3a 100% (puc. 5).

X 120
o
5 10
2
B 80
3
i
B a0
5=
=
= 40
=1
=
E 20
=

0

4 5 f 7 g 9 10 i1

pH

Puc. 5. Booms suxianoro suavenns pH cepenosmma
Ha cuHTe3 a-aMiaasn Achremobacter sp. Ta

[MpumiTKA: KOHTPONE — CEPETOBHILE 3 BUXITHAM 3nauennay pH 6.0

Fig. 5. Effect of initial pH value for the synthesis
of a-amylase by Achromoebacter sp. Ta

MNote: control — nutrient medium with initial pH 6.0

[Tpu kncanx | nyxHMX 3na4eHHax pH BuxiaHoro cepesioBiia g-amMina3Ha aKTHE-
HicTe Achromobacter sp. Ta sumsysanaca. Haiibiunsine inribyeanna cocrepiranocs
npH HeHTpankHoMY 3HaueHH] pH Buxianoro cepenosmma 7.,0. [oaibui peaynsrarn
Oynu oTpuMaHi y BHNAAKY a-aminazu B. subtilis BSS [5] ta Aspergillus flavus var.
oryzae 80428 [ 1], a1 puABIANN HalBHILHIH PIBEHE AKTHEHOCTI NPH BHXITHOMY 3Ha-
uenHi pH cepeposnma 6.0,

JlocninxeHns BILIHBY IHTEHCHBHOCTI aepauii Ta 06’ eMy cepeloBHINA CBIAYHTE,
[0 MAKCHMAILHHI piBeHE TOMOI d-aminazHol aktneHocTi v CKP Achromobacter
sp. 7a cnocTepirany 3a menakocTi obepranna kagamkn 210 ob/xe, 3a Temneparypn
28 °C i onrumansHoro of’emy 100 mn (tabn. 5). [NonibHa KiNBKICTh MOKHBHOIO

CEpe/IOBHILA CIPHATA TAKOX IHTSHCHBHOMY CHHTe3ly a-amimazn B. subtilis 147 i
A. flavus var. orvzae 80428 [1].
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Brinue kinekocTi nocieHoro Matepiany Ha GlocuuTes o-aMinasu Achromobacter
sp. 7a eigobpaxeno Ha puc. 6. Haiipnie 3naueHHs NUTOMOT aKTHBHOCTI (hepMeHTY
CHOCTEPIracThCA MPH 3aciBi NOXHBHOTO cepenoBuia 15% iHokymomom (06’ em/
00 em), xoua 3a3entail BAKOPHCTORYIOTE 2 % [2], 5% [8], 8% [2] 1 10% [1] iHoKYmIOM.

Tabmuna 5

FanesnicTs CuHTesY a-amiaasn Achremoebacter sp. Ta sin ymos ranunnoro
KY/ALTHEY BANHA

Table 5

Dependence of a-amylase synthesis by Achromobacter sp. 7a from the
submerged cultivation

Oi'emt IMurosa aKTHBNICTE, /M Glaka
cepeloan- 24°C i 28 °C 42°C
mia B o, |
o 145 oi/xn 250 oib/xn 210 od/ie 262 ofi/in 168 ob/xn 250 oii/xn
50 0,960 + 0,850 + 1,10+ 0,870+ 1,170 + 0,710+
3 0,045 0,040 0.051 0038 0,055 0,030
75 1,080 + 0,940 + 1060 + 1,20 £ 0910+ 0,650 +
: 0,050 0,045 0,045 0,055 0,040 0,028
100 0,860 + 1,110 + 1.86 + 1,340 + I.JUI__'I: 1,040 +
0,042 0,050 0088 {1,060 01,055 0,048
100
E 90
R &0
E 0
E alh
= 50
2 10
= 20
AR 4
= i}
1 3 5 B 10 15 20

Kinssic s moCcIBHONO MaTepiny, Yo

Puc. 6. Biiins KiabkoCTi nOCiBROTe MaTepiaay
HA CHHTeS a-amiaasn Achromobacter sp. Ta

Fig. 6. Effect of the number of seed grain on the synthesis
of a-amylase by Achromebacter sp. Ta

Orie, y pe3yasTari MPoBEACHHX JOCILIKeHb MHTOMAa AKTHBHICTh G-aMiiasi
Achromobacter sp. Ta 3pocna y 4 pa3zn npH BHPOIIYBAHHI HA NOXKHBHOMY cepe-
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Aosuu Takoro cknany (r/n): NaNO, —2,0; Ca(H,PO,), - 0.89; KC1-0,05; MgSO >
TH,0-0,05; FeSO, * 7TH,O - 0,0015; nepo3unHHHiI KapTOMIAHMI Kpoxmans — 18,0;
conoa — 2,2 3a Temneparypu 28 °C, puxizgnoro 3Hauenns pH cepenornma 6,0, 06’ emy
noxuexoro cepeaosnma 100 v Ta inTencueHocT! nepeMimysanna 210 o6/xe.

Aemopu gucrosniooms wupy nodaxy k.04 Henereeuy B.B. i 3enenin 1111,
(Kuigcorutt nayionansnuii vuigepcumem iv. Tapaca eauenxa, Incmumym Gioro-
2, kaghedpa mikpotiorozil ma 3azarbhol IMyHOTO2IT) 2a idenmughixayio Kyibmypu
Achromobacter sp. 7a.

E.B. Apnuwok!', J1.[1. Bapbanen', B.A. Heanwiusa®

"HucTuTyT Mukpobnonorin B supyconorun i, JK. 3abonoreore HAH Ykpase,
yi. Axajgesien Jabonornoro, 1534, Kuen DCIL 03680, Yepausa, en.:+38(044) 526 23 39,
e-mail: varbanetsf@serv.imy.kiev.ua
“Opeceknil vanmosanbikil yausepenter us. L Meunmkosa,
wiL. Jeopanceas, 2, Oaecca, 65082, Ykpansa

ONTUMM3ALIMSA YCIOBHH KYILTUBUPOBAHUSA
ACHROMOBACTER SP. TA - TIPOJAYUEHTA a-AMMWJIA3BI

Pedepar

Heas. Onmususuposams VOI08UA KVILMUSHPOSARNA BPodVIifenma (- aMuTass
Achromobacter sp. Ta dan nosmenus yposus €€ Guocunmesa. Merogw [Hpu wavue-
HUN RTHAKIR PATHRX ROMONHUKOR KapOoka I HUMPOZeRa Ha GUOCHHmMes a-awitassl
KPEXMal i Hampiil Humpam & Gazosot AumameTbion cpede FaMenaii ka Paiirisie
Venesodnl | HCMOUHIKE HIMPOZEHa & KOTUNECIAE, IKAUSRTCHIMNGM K ofujeMy co-
depycanuto kapbona (44,4%) w numpozena (16,5%) & Gazesott cpede. Axmuanocms
G-I TR GRPEDCTRTH Hodauempuyieckin Memodan, codepycanie Heika — Memodam
Lowry et al. 10 sSeAgIenis IRaUVIUX 21eMenmos MEREPATHHOZ0 NMUIMAanus Dazoson
CpEdisl APORGCILTH OMCCHRANALIT FRCNeEpMenn. Cpedeteniie onmaTbibix Koy ex-
P BCMOYHUKOR KEpOond H HIBNPO2eNa & RUEMEMeETbHoll cpede nposo o nVmes
deoghaxmopnoco sxcnepuienma wa vemsipex yposuway. Pesyavrarel. Vemanoaneno,
WG caMblll @RCOKNT VPOReKb clitimesa qhepuenma nabmodaemcn na 3 cymeu 2myv-
Dunneco Kyibmusuposanud. Hoxazano, umo cuech cotoda © Kpaxiaion & coomiuo-
rdentit 19 0 Hampu Humpanm SWemRaiom ommiMaTERELN HCIMOYRUKAME kapoona
H HUMPocHa OA8 MakcM@ibRo20 RPodVRPOSANtA Hepuering, coomaememeeHn,
Vemawoaieno onmiunaibible Ve1osui GUocuNmesa a-avuiazn; mewnepamypa 28 °C,
ucxodioe swavenne pH cpedat 6,1, obnén mumamenol cpednt 100 A, koaecmeo
noceanazo mamepuata 3% u unmencusnocms nepesemtaarn 210 ot6/mun. Bra-
B0kl [To pervrhmaman deogharmoproso 3ncneplederma i Nodtopa ommiathibx
RAPAMEMPO I VCIoaKT KIThMNGUposaHua Rpodvkys a-anitasn Achromobacter sp.
Fa Gelra noasiiena & 4 pasa.

Kawuveawe caosa: a-awmaza, Achromobacter sp., onmusuizayus, dsogaxmopnsi
FIKCAESPILMEHIN.
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*Ddessa L1 Mechnykov National University, 2, Dvorvanska str., Odesa, 65082, Ukraine

OPTIMIZATION OF CULTIVATION CONDITIONS FOR
o-AMYLASE PRODUCER ACHROMOBACTER SP. TA

Summary

Aim. The investigation of the optimal conditions for a-amyfase production by Achro-
maobacter sp. Ta. Methods. For studving the effect of different sources of carbon
and nitrogen on the a-amylase biosynthesis the starch and sodium nitrate in a base
culture medium were replaced by the various sources of pitrogen and carbolivdrates
in an amount equivalent to the total carbon content (44.4%) and nitrogen (16.5%) in
the basic medium. a-Amylase activity was determined by iodometric method, protein
confent — by Lowry et al. The screening experiments were carried out to identifv the
significant mineral nutrients of base medinm. Determination of optimal concentra-
tions of carbon and nitrogen sources in the medium was carvied our by bifactorial
experiment on four levels. Results. It is established that the highest fevel of enzyme
svnthesis is observed on the 3 day of deep cultivation. It is shovwn that mix of malt with

starch in the ratio 1:9 and nitrate of sodium arve the optimum sources of carbon and
mitrogen respectively, for the maximum enzyme producing. The optimum conditions of
a-amyvlase biosynthesis were established: temperature ix 28 °C, initial pH vaiue 6.1,

the volume of a nutrient medivum is 100 mi, number of seed material 15% and intensity
of hasking 210 rpm. Conclusions. The a-amylase production was rised fourfold as a

result of bifactorial experiment and selection of optimum conditions of cultivation of
Achromobacter sp. Ta.

Key words: a-amylase, Achromobacter sp.. optimization, bifactorial experiment.
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