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Summary. As a result of global climate warming in Belarus, cases of
thunderstorms are increasing, therefore, the relevance of developing a set of
lightning protection measures aimed at preventing the dangerous impact of a
direct lightning strike or its secondary manifestation on workers, animals or
agricultural facilities is increasing.
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HOBBIIIEHUE KAYECTBA COJIOJA ITPHU EI'O ITPOU3BO/JICTBE
JEKTPOAKTUBAIIMENA BUOJIOTMYECKOM CUCTEMBI
IINBOBAPEHHOI'O AYMEHHA

AHHoOTanusi. B crartbe npencraBieHsl CpaBHUTEIBHBIE PE3yIbTaThl UCCIIe-
JIOBaHMS TTOKa3aTeel KauyecTBa COJIOAa KOHTPOJIBHOIO 00pasla | I1ocie 3JeK-
TPOAKTUBALMK IMBOBAPEHHOI'O SYMEHS B IIEPEMEHHOM 3JIEKTPHUYECKOM roje. B
pe3ynbTaTe HaOmiofaeTcs yBeNMYEHHE SHEepruu mnpopactanust Ha 2,5...7 %,
HOJbEM aMUJIONUTUYECKOH aKTUBHOCTH Ha 12...19 %, pocT 3KCTpaKkTUBHOCTH
Ha 1...2 %, cHMXKEeHue NPOJOIKUTENBLHOCTH ocaxapuBanus Ha 15...20 %.

Abstract. The article presents comparative results of the study of malt
quality indicators of the control sample and after electroactivation of malting
barley in an alternating electric field. As a result, an increase in extractivity by
1...2 %, an increase in germination energy by 2,5...7 %, an increase in amyloly-
tic activity by 12...19 %, a decrease in saccharification duration by 15...20 %
are observed.
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KnroueBbie cioBa. [IMBOBapeHHBIH SYMEHB, CONOA, SIICKTPOAKTHBATOD,
AMUJIONIUTHYECKAsT aKTHBHOCTD, SKCTPAKTHBHOCTB, IPOIOKHTEIBHOCTh OCaXa-
PHBaHUS, SHEPTHUsI TPOPACTAHUS, KAYeCTBO CONOMA.

Keywords. Malting barley, malt, electroactivator, amylolytic activity, ex-
tractivity, duration of saccharification, germination energy, malt quality.

OOHUM U3 TEPCIEKTUBHBIX U MOCTOSHHO HAPANIMBAOIINX O0BEM IIPOJIO-
BOJIBCTBEHHBIX PBIHKOB SIBIIICTCS PHIHOK COJIOOBEHHOH TP OXYKIIHH.

VcxomHBIM CBHIpbEM IJIsi TPOHM3BOACTBA COJNOJAA CIYKUT HHBOBApCHHBIN
SIIMEHB, TEXHOJIOTUS TTOATOTOBKH M 0OpPaOOTKH KOTOPOro CHIIFHO BJIHSACT Ha
MMOKa3aTeNy KadecTBa COJIOAA.

Hawnbonee 3HaunMEbIC MOKa3aTeNIH, BIUSIONIIE Ha KAYECTBO COJIOAA 3TO (u-
3UKO-XUMHYECCKHE U OPTaHOJCITUICCKUE TTOKA3aTeN. B 9acTHOCTH, aMUIIONH-
THYeCKash aKTUBHOCTh M MAaccOBas JOJIS SKCTPAKTa B CYXOM BEIECTBE COJOAA
(9KCTPaKTUBHOCTH), SHEPTHs NpPOpacTaHWs MHUBOBAPCHHOTO SYMEHS, MPOHOJN-
KHUTEIBHOCTh OCaXapUBaHMUSL.

Jlnama3oH M3MEHCHHs YKa3aHHBIX MMApaMeTpoB Y3KHH, a WX BIUSHHUC Ha
KOHECYHBIN MPOAYKT BeIMKO. HampuMep, MOBEIICHIE MacCOBOH JONH IKCTPAK-
Ta B CyXOM BEIIECTBE COJNO/a BCET'O HA OJMH IPOLEHT CIIOCOOCTBYET yBEIHUe-
HUIO BBIITyCKa TOBApHOTo nuBa Ha 50...60 1TUTPOB ¢ OTHOW TOHHBI CONOJA.

B maHHO# cTaThe MpPEACTaBICHBI PE3yIbTAaTHl UCCICAOBAHUN TTOKa3aTelIei
Ka4yecTBa IOCIE JICKTPOAKTUBAIIMY B MIEPEMEHHOM JJIEKTPHUYCCKOM TI0JIE TIPO-
MBIIUIeHHOH gacToThl (50 ') u BeICOKO# HampshkeHHOCTH (250 KB/M), a Takke
KOHTPOJIBHOTO 00pa3na siaMeHs u coioxa. OO0paboTka BBITOTHEHA Ha pa3pado-
TaHHOM 3JIeKTpoakTuBaTope [1].

Metonnka UCCIeTOBaHUN MPUHITUITHATBHO HE OTIIMYAETCs OT OOIICTIPHHS-
TBIX METOIOB M3MEPCHHUS BIAXKHOCTH, MAacChl, HAIIPSHKCHUS, YACTOTHI M JPYTUX
mokazareneil. [Ipy pemieHun mocTaBICHHBIX B padoTe 3a/1a4 HMCIIOIh30BAJNCh
KOMILJICKCHBIC TCOPETHYCCKUE U IKCIICPUMEHTAIBHBIC METOBI HCCICHOBAHMUS.
MeTtonbl aHATUTHYECKOTO M YHCICHHOI'0 MAaTeMAaTHYECKOTO MOJCIHUPOBAHHS,
TEOPETUICCKOTO aHAJM3a, BEIYUCIUTEIBHOTO H HATYPHOTO SKCIICPUMEHTA.

Pe3ynpTathl MCCIENOBaHUS BIUSHUAS 3JCKTPUICCKOTO IO Ha TIOKA3aTeIN
KayecTBa COJOJAa OICHHBAIM B aKKpEAWTOBaHHBIX saboparopusx: HUAJI
HUMMDBCX BIr'ATY, OAO «benconony, OAO «Kpwuma», I'Y «locynapct-
BEeHHAss MHCIIEKIHS MO WCIBITAHUIO W OXPaHE COPTOB PAcTCHUID». BEHISBICHBI
OCHOBHBIC IIEKTpOdU3NIecKue (HaKTOPHI, OKa3bIBAIOIINEC MAKCUMAIILHOES BITUS-
HHUE Ha TIOKa3aTell KadecTBa conoxaa. [locie pamxupoBaHus (aKTOPOB OIpe-
JIeNIeHBI HanOoJee 3HAYNMEBIC U3 HUX.

B wccnenoBaHUsIX W3MEHSUTH 103y 3HEPTHUH, MOTJIOMICHHYIO 3€pHOM B pa-
Ooucii 30He, BappUpys BEIHUYMHY HANpPsDKCHUS Ha AIIEKTPOAAX, MEHSSA TeM ca-
MBIM HATIPSKEHHOCTH 3JICKTPHYECKOTO MO B TIMCHE.
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HccnenoBanue mokasaio, 9To o0paboTKa s[IMEHS B MIEPEMEHHOM IICKTPH-
YECKOM TIOJIE CITOCOOCTBYET YBEIHUCHHIO dHEPruu mpopactaHus (Ha 38 %),
mumHel (Ha 19 %) u konmmdectBa KopemkoB (Ha 52 %) depe3 36 gacoB mocie
HayaJia cojiofopamieHus [2].

Taroke mpencTaBiIsIeT WHTEpPeC, B TCUCHHUE KAaKOr0 BPEMEHH y oOpaboTaH-
HOT'O STIMEHSI COXPAHSIOTCS AIICKTPOAKTHBAMOHHBIC cBOMcTBA. C 3TOW LENBIO
MPOBEICH SKCIICPUMEHT, B KOTOPOM BapbHUPOBAIIM BPEMsl MEXKIY dIEKTPOoOpa-
OOTKOW W HAYAJIOM COJIOIOPAIICHUS.

Y CcTaHOBWIIM, UTO MPH YBEIWICHUN BPEMEHH MEXKIY dIICKTPOOOPabOTKOM 1
COJIOZOPALICHHEM J0 IBYX CYTOK, ITOKA3aTeIH PacTyT, a 3aTeM MEIJICHHO CHU-
xKaroTcs u Ha § cyTkd 3¢ ekt craHoBUTCS Mano3HAUYNTeIbHBIM. ClieoBaTelb-
HO, DIICKTPOAKTHBALWIO Hambolnee A((EKTUBHO MPOBOIUTH 3a 1—4 CyTOK 10
cononopauieHus suMmens [3].

Janee nccnenoBanu aMUIONIUTUYECKYIO aKTUBHOCTB conoaa [4]. CormnacHo
I'OCT HeoOxommmoe KOTMYECTBO (PepMEHTA s TONYYCHHS THBA TOJDKHO
cocTaBiATh: s cBeTiioro — 300 ex./r, temHoro — 400 en./r. U3 skcriepuMenTa
OIIPEISITHIIN, YTO aMIJIONUTHYCCKAsT aKTHBHOCTh CYXOT'O STUMEHS, 00paboTaHHO-
IO B AIICKTPUYCCKOM TIONIC Yepe3 5 CYyTOK CONOAOpAIICHHS COOTBETCTBYET JaH-
HBIM TIOKa3areisiM (351 en./r.), B OTIHYHe OT KOHTPOIBHOTO 00pa3na (283 em./r).

s Toro 4ToObI MPOBECTH aHaIH3 (PEPMCHTATHBHOW aKTHBHOCTH, TPeOy-
€TCs. MHOTO BPEMCHH W PEakTHBOB. KITFOUEBBIM MPU3HAKOM aMUIONUTHYECKON
aKTUBHOCTH SIBJISIETCS MPOJODKUTEIFHOCTh OCaXapUBaHUs, KOTOPAas MPEICTaB-
JSeT cOOOU MPOMEKYTOK BPEMEHH, B TCUCHHE KOTOPOT'0 KpaXMal IMOJHOCTHIO
MpeBpaiacTcs B caxap o AeHcTBreM (hepMEHTOB.

U3 ipoBeICHHBIX MCCIIEIOBAHUHA MOMYYIIIH, YTO HAMMEHBIIIAs TPOIOIKHU-
TENBHOCTh OCaXapHWBaHUS HAOMIOACTCS Y MAapPTUH SUMEHS ¢ HANPSHKEHHOCTHIO
MIEPEMEHHOTO JIEKTPHYECKOro mois B 3epHe 250 kB/M; BpeMeHeM Bo3AeHCTBHS
7—-11 c; Konu4ecTBOM BO3JEHCTBUI Ha OJHY MApTUIO SUMEHs 2—3 pa3a; BpeMme-
HEM TIay3bl MEXIY AIEKTpoodpaboTkamu 3-S5 c.

Tak Kak OCHOBHBIM IOKa3aTelIeM KadecTBa COJOJA SBIISICTCS 3KCTPAKTUB-
HOCTH (COZepiKaHMEe MAacCOBOHM JTONU SKCTPaKTa B CyXOM BEIIECTBE COJNOAA),
OBLTH BBITIOTHEHBI OTHO(AaKTOPHBIC M MHOIO(aKTOPHBIC SKCIIEPHUMEHTEL. B ofHO-
(haKTOPHBIX KCIEPUMCHTAX BBIICIIUTN BIMSIONIE (PaKTOPBI, CTAOMITA3UPOBAIIH HE
BIIHSTFOIITHE, TIOOYEPETHO BAPHHPOBAIH ITAPAMETPBI AIICKTPUICCKOTO TTOJIA.

[Ipu nmpoBeICHUU HCCIICAOBAHUS ONMPEACIIUTN HAWTydIlIee codeTaHue (ak-
TOPOB: HANPSDKEHHOCTH MIEKTPHUECKOro 1o B 3epHe (2...2,5)-10° B/M, Bpems
BO3JEHCTBHS MOJISL HA MAPTHUIO STUMEHS — 3...5 C U KOJIMYECTBO BO3ACHCTBHUM —
2...3 pasa, mpu 3TOM BpeMs May3bl MEXKIy oOpaboTkamu mpuHITO — 5 C [5].
OKCTPakTHBHOCTh TIPHU 3TOM peXHMe 00padOTKH yBenwmdmiack ¢ 76,9 % no
79,1 %.
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O06paboTka 3epHa B IIEPEMEHHOM 3JIEKTPUYECKOM II0JIE HAMPSHKEHHOCTHIO
B 3epHOBKE 2,5-10° B/M OKa3bIBaeT BIMAHME HA (PU3HOIOTMUECKHE MOKA3aTeIH
ITMBOBAPEHHOI'O STYMEHS: SHEPTHs NTpOpacTaHus yBenuuuBaercs Ha 38 %, nmm-
Ha KopemkoB Ha 19 %, a xomunuecTBo KopemkoB — Ha 52 % depe3 36 4acos
rocJie Havaja dKCrepuMenTa [2].

DJEeKTPOaKTHBALUS STIMEHs CIIOCOOCTBYET BBIXOIY 3€pHa M3 CTaguu OHo-
JIOTUYECKOro 1MoKos. DPPeKT oT 371eKTpooOpPadOTKH coXpaHseTcs 10 7 CYTOK, a
3aTeM MEIUIEHHO CHMKaercs. Hammydmee BpeMs MEXAy 3JIEKTpOaKTHBAIMEH U
npopamuBanueM — 1...4 cyrok [3].

OmnpeneneHo BIMSHUE MEPEMEHHOTO 3JIEKTPHUECKOro ITOJIST HAIPSDKEHHO-
CTBIO B 3epHE 2,5-10° B/M Ha aMHJIOTHTHYECKYIO aKTHBHOCTh COJOJA, KOTOPAS
yBennunBaercst Ha 20 %. Taroke cokpamaercss BpeMst COIOJOpaIleHusl B cpel-
HeM Ha 40 %, noBbIIIaeTCs SKCTPAKTUBHOCTb B cpegHeM Ha 1...3 %, cHuxkaer-
Csl IPOJOIKUTENBHOCTD OcaxapuBaHus Ha 15-25 % [4].

D dexT ot 3meKTpoodopadOTKH AT CONloa C IKCTPAKTUBHOCTHIO 79 % n
OoIree BBRIpaXKAeTCS B BHJIC MOBBINICHUS dKCTpakTuBHOCTH Ha 0,5...0,6 %, mis
coJozia ¢ AKCTpakTUBHOCTHIO 78 % — Ha 1,0...1,5 %, mu1st conoaa ¢ 9KCTpaKTUB-
HOCTBIO 76 % —Ha 2...3 % [6].
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Summary. The article presents the results of studies of malt quality indica-
tors after electroactivation of malting barley in an alternating electric field of
industrial frequency (50 Hz) and high intensity (250 kV/m), as well as a control
sample of barley and malt. Processing was carried out on an electroactivator.
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The research methodology does not differ in principle from the generally
accepted methods of measuring moisture, mass, voltage, frequency and other
parameters. Complex theoretical and experimental methods of research were used
in solving the tasks set in the work. Methods of analytical and numerical mathe-
matical modelling, theoretical analysis, computational and field experiment.

In the research the dose of energy absorbed by the grain in the working
zone was changed by varying the voltage value on the electrodes, thus changing
the electric field strength in barley.

Electroactivation promotes grain emergence from the biological resting
stage. The effect of electro treatment lasts up to 7 days and then slowly de-
creases. The best time between electroactivation and germination is 1...4 days.

The effect of an alternating electric field with a grain strength of 2,5-105
V/m on the amylolytic activity of malt was determined, which increases by 20 %.
Also the time of malting is reduced by 40 % on average, extractivity is increased
by 1...3 % on average, duration of saccharification is reduced by 15-25 %.

The effect of electrical treatment for malt with extractivity of 79 % and
more is expressed as an increase in extractivity by 0,5...0,6 %, for malt with
extractivity of 78 % — by 1,0...1,5 %, for malt with extractivity of 76 % — by
2.3 %.
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AHAJIN3 MEP IO CHU)KEHUIO MTPOU3BOACTBEHHBIX INYMOB
U BUBPAIIUI1 OBOPYIOBAHUS ITPU ITPOU3BOJICTBE TBOPOT' A

AHHoTanusi. PaccMOTpeHbI U IPOaHaTM3UPOBAHBl OCHOBHBIC HCTOYHUKHU U
XapaKTePUCTHKU MPOU3BOACTBEHHBIX IIYMOB, 8 TAKXKE MEPBI H CIIOCOOBI 3allli-
THI OT IIyMa ¥ BUOpAIMil 000PYIOBaHUS C LIENBIO YIyYIICHHS YCIOBHI TpyAa B
MPOU3BOJICTBEHHBIX IOMELICHHUAX MPU MPOU3BOJCTBE TBOPOTra.

Abstract. Considered and analyzed the main sources and characteristics of
industrial noise, as well as measures and methods of protection against noise
and vibration of equipment in order to improve working conditions in produc-
tion facilities in cottage cheese production.
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