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An effective way of increasing the biosynthetic capacity of
micromycetes (the producers of pectinesterase) has been
developed, which involves treatment of seeds by
electromagnetic field. Application of this method involves
using the properties of microorganisms to accelerate
metabolism under the influence of the electromagnetic field
over time. The prospects of using the electromagnetic
treatment to activate the synthetic ability micromycetes as a
way to optimize the biotechnological production of enzyme
preparations are shown. The method can improve the effect of
enzyme formation up to 40% and reduce the cultivation of

producers by 38 hours, which are significant technological
and economic aspects. The proposed method of increasing the
biosynthetic ability of producers can be applied to
biotechnological industries.
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CTUMYNIOIOYA AOIA ENEKTPOMAINHITHOIO nons HA
BIOCUHTETUYHY AKTUBHICTb MIKPOMILIETIB
PENICILLIUM FUNICULOSUM 18B | PENICILLIUM
SCLEROTIORUM 8H

1.O. TBepnoxJio
Hayionanenuii ynisepcumem xap406ux mexHonoeiil

Y ecmammi pospobneno eppexmusnuii cnocio niosuuyents OiocCuHmemuyHol 30am-
HOCMI MIKCOMiYemie — NpooOYYenmis nexmunecmepasu, SKuii nouieae ¢ 0opooyi
3ACI6HO20 Mamepiany eeKmpOMACHIMHUM NOJIeM. 3aCmocy8ants cnocoby noe sisame
3 BUKOPUCINAHHSM GIACTNUBOCINET MIKPOOPEAHI3MIE NPUCKOPIOBAINU MEMAOOIIZM NiO
OI€I0  eNeKMPOMACHIMHO20 NOJIA, Wo Oi€ npomseom nesHoco 4acy. Jloeeoeno
NepPCneKmMUGHICMb 3ACMOCYBAHHS eeKMPOMACHIMHO20 ONPOMIHEHHS Ol aKmueayii
CUHMEMUYHOT 30AMHOCINI MIKDOMIYEmia ik cnocoody onmumizayii 6iomexHOA0TYHUX
supobnuyme epmenmuux npenapamie. Cnocié oac smoey niosuwyumu egexm
pepmenmoymeopenns 00 40 % ma ckopomumu yac KyaIbmMuy8aHHs NPoOYyYeHmia
Ha 38 200uH, o € BaXdCIUGUM MEXHONIOSTYHUM | eKOHOMIYHUM ACneKmom. 3anpo-
NOHOBAHUL CNOCIO NiOsuUIyenis OiOCUHMemu4Hol 30amHOCmI NPOOYVYEHINIE MOdiCe
3ACMOCO8YEAMUCH HA OIOMEXHONOLTYHUX NIONPUEMCINGAX.
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Knwuoei caosa: npooyyenm, nexmuxHecmepaszd, CUHMEMUYHA 30aMHICb,
eleKmpomMazHimmue noue, Cnocio cmumyisayii pepmenmoymeopens.

Ha pentaOenbHICTh BUPOOHMIITBA (DEPMEHTHUX MpENapaTiB BILUIMBAIOTH PI3HI
(dakTopy, HAWTONOBHIIMM 3 SKUX € HasABHICTb NPOAYUEHTIB 3 BHUCOKOIO
OIOCHHTETUUYHOIO aKTUBHICTIO. 3 METOIO IMABUINEHHA OIOCHMHTETHYHOI 3JaTHOCTI
BIIIOpaHUX MITaMIB MPOBOAWJIOCH BU3HAUEHHS BILIMBY E€IEKTPOMATHITHOTO MOJS
Ha MopdosoriuHi Ta (pi31010ro-010XiMIUH1 BJACTHBOCTI MIKPOMIIIETIB.

[lepeBaramu BruMBY (Pi3udyHUX (PAKTOPIB HAa MPUCKOPEHHA OlOXIMIUHHUX
MPOIIECIB € iXHA €KOJIOrYHa YKMCTOTa, MOXJIMBICTH OE€3KOHTAaKTHOI il Ha
MIKpOOPTaHi3MU 4K OIOJIOTIYHE CEpeIoBHIe MpU Tepediry (pepMEeHTaTUBHUX,
O10XIMIYHHAX YM XIMIYHUX MpoleciB. OKpemMy rpyny CTaHOBJISAThH €IEKTPOMArHITHI
(dakTopu 3 PI3HOMAHITHUMM XapakrepucThkamu. CydacHa KOHUEMIS MarHiTo-
010J10TYHUX €(PEKTIB MOSACHIOE MPUYUHU MIABUINEHOI O10CHHTETUYHOI AaKTUBHOCTI
MIKpOOPTaHI3MIB aKTUBALIE (PEPMEHTHUX CUCTEM KJITHH, IO NPU3BOAUTH 0
MPUCKOPEHHS TPAHCHOPTY MOXKMUBHUX PEYOBHMH B KJIITHHY 1 CTUMYJIALIT YTBOPEHHS
IJHOBUX MPOAYKTIB META0O0I3MY.

Bigomi maHi mpo crnocoOu CTUMyJIiii # yrnoBUIbBHEHHS O10XIMIYHHX TPOIECIB
MiJ JIEI0 eJIEKTPOMarHiTHoro BIUIMBY [1]. BakiuBe 3HaueHHA Mae€ TPUBAIICTh
00pOOKH MIKpOOPTaHi3MIB, sIKA MOXKE MATH K CTUMYJIIOIOUY, TaK 1 IHT0Y0Uy AlLO.
Hanpuknan, npyd akTuBallli €JIEKTPOMATHITHUM MOJIEM BHYTPIIIHbOKIITHHHUX
(EpMEHTIB JEriIpOJICHA3HOr0 KOMIUIEKCY YV APLKIKIB Saccharomyces cerevisiae
YKM-517 tpuBanicts 06podku ckianana 20—30 c [2].

Paniine OyJyio MpoBEAEHO MOCHIKEHHS MPOLIECIB TPAHCIIOPTYBAHHA MOKUBHUX
PEUOBHUH Y KJIITUHU MIKpoopraHi3MiB micis Al Ha Hux BMIT JIIA [3]. BuBuaroun
i mpomecu 3a jgonomororo JI/1'C-rimrokosm 3 pamiOaKTHBHHM — i30TOIIOM
BYTJICBOJIHIO, SIKa MaJia 3arajbHy akTUBHICTh 10 MBK/MJ 1 MONSIpPHY aKTHBHICTh
1,9 Thx/monb, Oyno 3pobaeHo npunyineHHs, mo EMIT cknaanoi koHgirypaiui 3
iHaykuiero 0,1 Tna, dacrororo 50 I'i akTuBizye (PEPMEHTHI CUCTEMH KJIITHH,
MPUCKOPIOE TPAHCMOPTYBAHHA MOXUBHUX PEUYOBHH, YTBOPIOIOUM TMPOAYKTH
MeTabomi3My. ToOTO €NeKTpOMAarHiTHE MoJie BILUIMBAE HA PIAKOKPUCTAIIUHUNA CTaH
MEMOpaH KJITUH, 110 30UIbIIY€E iX MPOHUKHICTD, IMBUAKICTh O10XIMIYHUX PEAKIIH;
(GI3UUHUAA CTAaH MAKpPOMOJIEKYJ, 10 MOTpedye OKPEMHUX MJOCHIKEHb Ha MOJie-
KyJapHoMy piBHI. OpHak BCE€ 1€ 3aJMIIAIOTBCA MPOOJEMH 3 TIUOOKHUM
PO3YMIHHSM MEXAHI3MIB €JIEKTPOMArHITHOTO BIUIUBY Ha MIKPOOpraHizmu [7].

Hamu OyJio AOCHIIKEHO BIUIMB €IEKTPOMATHITHOrO TOJS CKIATHOI KOH(I-
rypaiii Ha piB€Hb HAKOMWYEHHS TMO3aKJIITUHHOI MEKTUHECTEPa3u MIKpPOMIIETaMHU
P. funiculosum 18B ta P. sclerotiorum 8H.

Buxignumu o0’exktamMu g OOpOOKHM B €IEKTPOMArHiTHOMYy Tioii Oyiu
KyJbTYpHU INTaMIB-NpOAYLEHTIB Yy Bii 14—30 mi6, BupoIeHI B MpoOipkax Ha
CKOIIICHOMY arapu3oBaHOMYy cepenoBuil. [IpoOipku 3  KyJnbTypor Tpuda
noMiiain B podouy kamepy amapata JIIA, B akTUBHIHA 30H1 AKOi CTBOPHOETHCS
pesyapTatuBHe EMIT. TpuBamcte 00poOku cranoBuiaa 5S—30 xB.

OOpoOKy €JEeKTpOMAarHiTHUM MojieM npoBoawau B anapati JIIA (miHiHHOMY
IHAyKUiHHOMY o0eptaul). [lpuHumn poGotu JIIA 0Ga3yeTbcda Ha CTBOPEHHI
AKTHUBHOI €JIEKTPOMArHITHOI 30HH, 110 BUHUKAE B 1HIyKTOPHIHA CUCTEM1 MIXK JBOMA
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AKTUBHMMHU TOBEPXHAMH. B 3a30pi 1HAYKTOPHOI CHCTEMH BHACHIOK HAKJIAJaHHS
eJ'IeKTpOMaFHlTHI/IX MOJIB, 10 HAYTh B1A 1HAYKTOPIB, CTBOPIOIOETECA PE3YINILTYIOUE
€JIICKTPOMArHITHE TIOJIE, B SKOMY TPOBOIATHCA OCHOBHI TEXHOJIOT1YHI npoIecH
JITA. Anapat npaitoe BiJ Tpu(azHOi MEPEKI €IEKTPUYHOIO CTPYMY 3 THAYKIIIEO
0,1 Tn ta yacrororo 50 ['m, mo BiAMOBIAAE npOMI/ICJIOBiﬁ 4acToTl, TOOTO HE
norpedye NOAATKOBUX TIEPETBOPIOBAJIBHIX TIPHCTPOIB 1 BUTPAT €JIEKTPOECHEPTII.

Jlami BupoIlyBaju IHOKYJIOM mpoTsirom 48 roa Ta TPOBOTHITH rerepodazny
(depMeHTaIliI0 3 BHKOPHUCTAHHAM OypAKOBOrO XOMy fK 1HaykTopa. OCHOBHA
(depmenTaltisa npopoauiock npotsarom 72 rox npu T 28 °C y konbax eMHicTio 750 mit
31 150 M1 hepMeHTaTUBHOrO CEpenoBUINa Ha 00epTOBIHM Kauam mpu 220 00/XB.

[Tix yac ¢epmenTallii BigOMpaan MpoOU Ta BU3HAYAIMA aKTHBHICTh IEKTUHECTEPA3H
KoxkH1 12 ron 3a nepion 24—72 ron.

Y pesynbTari JOCHIIKEHb BCTAHOBJICHA ONTHUMajibHA TPUBAIICTH OOpOOKU
MOCIBHOTO Matepiaidy 000X MiKpoMileTiB — 9—11 xB, IO Hamae MOXIUBICTD
MIJABMINUTH iXHIO TIEKTHHECTEpPa3Hy akTuBHICTh Ha 25—40 %. CkopoueHHA
TPUBAJIOCTI OOPOOKK 10 5 XB HE Ja€ CTUMYJIIOIOYOro €(eKTy, OUEBHIHO Uepe3
HEIOCTATHICTh 103U OMPOMIHEHHS. 30UIBIICHHS K TPUBAJIOCTI 00pOOKH MoHaj 12 xB
MPU3BOIUTH 10 MIBHUINEHHS MEKTUHECTEpa3Hoi akTMBHOCTI Ha 12—30 %, T00TO 3

BTPATOIO aKTUBYIOUOTO eheKTy (pHuc.).
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Takox Oyno BcraHoBlieHO, 1o 00pobneHHa EMII mosBonse CKOpOTHUTH Yac
KYJIbTUBYBAHHS MTPOMYLEHTIB A0 48 TOM MOPIBHAHO 3 KOHTPOJIEM, A€ Yac KyJIbTUBYBa-
HHS 10 MAKCUMAJIbHOT'O HAKOMMYEHHS TIEKTUHECTePa3u CTaHoBUB 72 rox (Tadi. 1).

Tabauys 1. MlopiBHsHHA akTHBHOCTI nexkTuHecrepasu P. sclerotiorum 8H o6poG.ienoro
B EMII i B konTpOJIi

Yac dhepmenTanii i AuHaMika Hakonudenns 1IE, OJl/cm’
YMoBHU qocaiay 24 36 48 60 72
96 ron
roj ron rog roq roa
KonTpons (cTanmapTHI yMOBH 0.8 0,94 1.35 1.4 1.45 13
Bu3HaueHHs [IEA)
KouTpons (onTumasibHl YMOBH
i TIEA: (=40 °C, pH=4.5) 1,95 2,03 2,45 2,48 2,5 2,3
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IIpoooeorcenna mabn. 1

Yac depmenTanii i muHaMika Haxonnuenss I1E, OJl/cm’
VYmoBH mocimy 24 36 48 60 72
96 ron

roj ron rog roq roa

O6pobxa B EMII (crannapTHi 2.8 2.9 32 32 3.2 3.0

ymoBH Bu3HaueHHs [IEA)
O6po0Oka (onTuMabHI YMOBH [ii
TTEA: t=40 °C, pH=4,5) 3,25 3,53 3,8 3,78 3,75 3,4

Halipuina nexkThHecTepa3Ha akTWBHICTH P. fumicullosum 18B pocsarama 5,3

OJl/cM’ Ha 48 rox KynbTHBYBaHHS (Tabm. 2).

Tabauys 2. IlopiBHAHHA aKTHBHOCTI nekTuHecrepasu P. funicullosum 18B

o0poobaenoro B EMII i B koHTpOIi

Yac depmenTanii i quramika Haxonudenns 11E, OJl/cm’
YmoBH mociny 24 36 48 60 72
96 ron
ron ron rona ron rog
KouTpons (cTanmapTHI yMOBH 1.4 1.6 1.8 2.1 23 2.25
Bru3HaueHHs [IEA)
KonTtpons (onTumansHi yMOBH
mi TIEA: (1=40°C, pH=4,5) | >3 | 2% | 26 [ 27 | 29 2,9
O6pobra B EMII (crannaprHi 4.4 46 47 4.6 4.6 43
ymoBH Bu3HaueHHs [IEA)
O6pobka (onTUMaabHI YMOBH Aii
TTEA: =40 °C, pH=4,5) 5,0 5,1 53 52 5,1 4,8

TakuMm 4YMHOM, E€KCIEPUMEHTAJbHUM IIUITXOM BUSBJICHA JOCTOBIPHA CTUMYJISILIIS
MEKTUHECTEPA3HOoi aKTUBHOCTI y P. sclerotiorum 8H Ta P. funicullosum 18B B
pe3ysbTari 00poOku mociBHoro martepiaay B EMII mpu iHgyktuBHocTi 0,1 Tn
yactororo 50 'y mpotsarom 10 xB. Kpim 11b0ro, 10CHIKEHH MOKa3y0Th, 1110 00po0Ka
3aciBHOro marepianry EMII nae 3Mory CKOpOTMTH yac MiArOTOBKM THOKYJOMY 3 48
TO/IMH J10 24 rojuH (TOOTO Ha 24 TONMHU) Ta CKOPOTUTH Yac OCHOBHOI (pepMeHTallii Ha
12 romuH (3 72 roguH A0 60 romuH). 3arajgoM TPUBAIICTh KyJbTHBYBAHHI MIKPO-
MitieTiB pu 00pobii EMIT ckopouyeTbest Ha 38 ToauH, 1110 € BaXKJIMBAM TEXHOJIOT Y-
HUM 1 EKOHOMIUHUM aCHEKTOM.

BucHoBok

[lokazaHa MEPCHEKTUBHICTh 3aCTOCYBAHHS EJICKTPOMATHITHOTO OIMPOMIHEHHSA
IS aKTMBAIlli CHHTETHYHOI 3JaTHOCTI MIKPOMIIIETIB K CHOCIO OnTHMI3aIli
O10TE€XHOJIOrYHUX BUPOOHUITB (epMEeHTHUX npenapaTie. OOpoOka MOCIBHOTO
Martepiajgy MIKPOMILIETIB 3a0e3neuye MiABUIICHHS MEKTUHECTEPa3HOi aKTHBHOCTI
10 40 % Ta mae 3Mory CKOpPOTHTH 4ac ¢ecpemenTaliii Ha 38 romuH. 3amporo-
HOBaHWI CHOCIO MIABUINEHHS OIOCMHTETHYHOI 3MaTHOCTI MPOIYLIEHTIB MOXKE
3aCTOCOBYBATHCh Ha 010TEXHONOTTUHUX MIANPUEMCTBAX.
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CTUMYJIUPYIOLWLEE OEUCTBMUE 3JIEKTPOMArHUTHOIO
nonsa HA BUOCUHTETUYECKYIO AKTUBHOCTDb
MMUKPOMMLIETOB PENICILLIUM FUNICULOSUM18B N
PENICILLIUM SCLEROTIORUM 8H

H.A. TBepaoxiied
Hayuonanenwiii ynusepcumem nutyegvlx mexnonocul

B cmamve paspadboman s¢hchexmusnviii cnocobd noswviuteHus OUOCUHMemu4ecKot
CNOCOOHOCIU  MUKPOMUYETNO8 — NPOOYYEHMOE NEeKMUHICMEPA3bl, KOMOPbili
cocmoum 6 00padomKe NOCEGHO20 MAMEPUATA  DIIEKIMPOMASHUMHBIM  NOJEM.
Ipumenenue cnocoba ce13aHO ¢ UCNONL30BAHUEM CEOUCME MUKPOOPCAHUZMOB
VCKOpsimb  Memadonusm noo  8030elCmeuem 21eKmpOMASHUMHO20 NOsL  HA
NPOMSIICEHUU ONpeOeneHH020 apemenu. [1okazana nepcnexmusHoCms NPUMEHEHUs
2NEKMPOMASHUMHOT 0OPAOOMKU OJisl AKMUBAYUU CUHMEMUYECKOT CNOCOOHOCIU
muxpomuyemos. Cnocod nosgossiem nogeicume 3¢h¢hexm pepmenmoodpasoeanus
00 40 % u coxpamums epemst KyIbMusUpOSanUs NpooyyeHmos Ha 38 4acos, 4mo
SAGNAEMCS  CYUWECMBEHHBIM  MEXHONOSUYECKUM U  SKOHOMUYECKUM  ACHEKMOM.
Ipeonoxcennwiii cnocod nogviuieHust OUOCUHMEMUYECKOL CNOCOOHOCINU NPOOYYeH-
MOB MOMCEM NPUMEHSIMCSL HA OUOMEXHOTIO2UYECKUX NPOUIEOOCHBAX.

Knioueevie crosa: npooyyenm, nekmuH3cmepasd, CUHmMemuyeckas cnocoOHoCme,
2NEKMPOMASHUMHOE NOJIe, CROCOD CIMUMYTAYUY PepMenmoooOpa306anus.

60 ——— Hayxoei npayi HYXT 2014. Tom 20, Ned



