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OBIIAS XAPAKTEPUCTHUKA PABOTBI

AKTyaIbHOCTH padoThl. COBpEMEHHOE TIPOM3BOACTBO OMOJIOIMYECKN aKTUBHBIX
COCIMHEHHUH JUIT XUMHYECKOH, (hapMaleBTHIECKOH, MUIEBOH MPOMBIIIIEHHOCTH OCHO-
BaHO, KaK IIPaBUJIO, HA UCIIOJIb30BAaHUH TEXHOJIOTHI C IPUMEHCHNEM BBICOKHX TeMIIepa-
Typ, KOTOpBIE 3aYacTyl0 NPUBOAAT K 3HAYUTEIGHOH IHOTEpe CBOUCTB OHOIOTMYECKH
axtuBHbIX coexunenuil (BAC), a Taxke 00pa30BaHHUIO LENOr0 CHEKTpa MOOOYHBIX Be-
IIECTB.

CoBpeMeHHbIE TEHACHLIUHM B 3THX OTPACISIX MPOMBIIIIEHHOCTH HAMpaBICHBI Ha
pa3paboTKy HOBBIX MPOLECCOB M amNapaToB, KOTOPHIE IO3BOJIIOT B MaKCHMAalbHON
CTENEHH COXPAHUTh KAYECTBO NMPOIYKTOB, SKCTPATMPYEMBIX U3 OPraHUYECKOTO CBHIPHS.
B mocnennue roasl B psay MOA0OHBIX TEXHOJIOTUH BBIAENISIOTCS CIOCOOBI S3KCTPAarupo-
BaHUS U 00pabOTKM OPraHMYECKOTO ChIPbs, C IPUMEHEHHEM JIEKTPUUECKOTO pas3psna,
o0ecreyrBaoIIe MONMHOTY W3BJIE€UEHNsT OMOIOTMYECKH aKTHBHBIX COEMHEHHH, COKpa-
MIeHNUe ATUTEIBHOCTU Mpolecca 00pabOTKH M yBEIWYEHHE CPOKOB XPaHEHMs BOJHBIX
SKCTPAKTOB. DTU CIIOCOOBI MPEACTABIAIOT 000 albTePHATUBY TEPMHUUYECKUM IIPOLEC-
CaM XMMUKO-TEXHOJIOTHYECKUX MPOU3BOACTB. IIpryueM B mpolecce BOAHOTO 3KCTparu-
poBaHHA 1 00paboTKM 00ECIIeYNBAIOTCS KOJIOTHYECKAst YUCTOTA MPoLecca, MUHUMH3A-
IIUs OTXOJIOB U PECYPCOCOEPEKEHNE PACTUTENBHOTO CHIPBSI.

HecmoTpst Ha mpenmyInecTBa crnocoba MPoLEecchl 3NEeKTPOPa3PAIHOTO IKCTparu-
poBauus 1 00padotku (IPD u DPO) u3yueHbl HeJOCTATOUHO: Tpebyercs bojee AeTab-
HO HCCIIEI0BaTh MEXAHU3M BO3/EICTBHS MEKTPUUECKOTO pa3psijia Ha CKOPOCTh IKCTpa-
THPOBAaHUsSI KOMIOHEHTOB, YTOUHUTh KHHETHYECKHE 3aKOHOMEPHOCTH 3TOTO Mpolecca
JUISL Pa3IMYHBIX BHJOB OPraHUYECKOTO CBIPhS, pa3paboTaTh MH)KEHEPHBIE METOABI pac-
yeTa M MaclITaOMpOBaHMS MPOMBIIUIEHHBIX aMlapaToB, NPOBECTH SKOHOMHYECKYIO
OLEHKY 3] (HeKTHBHOCTH TpoLecca IPUMEHEHHUS SIIEKTPUYECKOTr0 paspsia.

B cBs13u ¢ 3TUM pa3zpaboTKa SKOHOMUYHOH, pecypcocOeperaromeif, 3K0JI0rHuecKu
YHCTOH TEXHOJOTHM 3KCTPArupoBaHus U 00pabOTKH Pa3lUYHBIX BHUAOB OPTaHUUECKOTO
CBIPBSI C TIPUMEHEHUEM 3JIEKTPUUECKOTO paspsaa Kak MHTEHCHPUIMpPYOLIEro (Gakropa
SIBJIIETCS AKTYaJIbHOM 3a1auei.

Pabora BbINOIHEHA B COOTBETCTBUU C TJIAHOM HAy4YHO-HCCIIEI0BATEIbCKUX PadoT
[TsaTHrOpCcKOi TOCYIapCTBEHHOM (hapMaleBTHYECKOM akageMuH (HoMepa rocyaapCTBeH-
Hoii peructpannu 01.89.008561@ 01.96.000196).

Hens uccaenoBanus. VzydeHne KMHETHKH IIpoliecca M pa3paboTKa TEXHOIOTHH
NIEKTPOPA3PSIHOTO IKCTPArHPOBAHMS OMOJIOTMYECKH aKTHBHBIX COCJUHEHUH M3 opra-
HUYECKOTO CHIPbS MPHU BO3ACHCTBHHU INIEKTPHIECKOTO MMITYJIBCHOTO pa3psjia B )KUIKO-
CTH, TEHEPHUPYEMOTO IPSIMOYTOJBHBIM HMITYJIBCOM HANPSDKCHUS C HAHOCEKYHIHBIM
(pOHTOM, M IKCHEPUMEHTAIEHOE ONIPEAEICHNE PEXKUMHBIX IIEPEMEHHBIX IIpoLecca.

3aga4u HUcCiIeI0BAHMSA:

1. DxkcrepuMeHTaIbHOE HU3y4eHHE IPOoIecca HICKTPOPa3psAHOTO IKCTParupoBa-
HHSl OPraHMYECKOTO ChIPbsi (Ha MpUMEpPE KOPHEIUIOJ0B CKOPLIOHEpA HCIIaHCKOTO U ILIO-
JIOB TOMATOB), ONPE/CICHIE PEKUMOB, 00CCICUMBAIOLIMX U3BJICYCHHE (YHKIMOHANb-
HBIX KOMIIOHEHTOB C MAaKCUMAJIbHBIM BBIXOJIOM.

2. H3yueHne BIMSHHS PEKUMHBIX MEPEMEHHBIX DJIEKTPOPA3psIHOTO BO3JEHUCT-
Bust (HOPMBI, aMILIUTY[bl, JUIUTEIBHOCTH HMIIYJbCa HANPSOHKCHUS, YacTOThI MOAAYH
HMITYJIbCOB, BEIMYUHBI MEXAIEKTPOJHOTO MPOMEKYTKA, COOTHOLIEHHS 3arpy’KaeMbIX
(a3) Ha KMHETHKY IpoLecca.



3. HccrnemoBanne MexaHM3Ma MAacCOIEpefadd B XOJE OJIEKTPOPA3PSTHOTO
9KCTPAarupOBaHMUs OPraHUYECKOTO ChIPbsS C LICIbIO BBISABICHUS KHHCTHYECKHUX 3aKOHO-
MEpHOCTEH.

4. TlomyueHue NaHHBIX, HEOOXOMUMBIX JUIs pacdera K03 UINEHTOB Maccorepe-
Jla4u Iporecca 3JIeKTPOPaspsHOrO SKCTPArupOBaHUS aKTUBHBIX COSIMHEHMI U3 opra-
HHYECKOTO CBHIPbSI.

5. O06oO0uieHe ONMBITHBIX JaHHBIX MO KOd(QHIMEeHTaM Macconepenadn npu m3-
BJICYEHHH IOJUCAXAPHUIOB U3 KOPHEIUIOJOB CKOPIIOHEpa HCTIAaHCKOTO.

Hayunasi HoBH3HA. Pa3paboTaHa U 3KCIEPHUMEHTAIBHO TTOATBEPIKICHA TEXHOJIO-
THs TIOJyYeHHS! OMOJIOTMYECKH aKTUBHOTO KOMIUIEKCAa BOJOPACTBOPHMBIX MOJIHCAXapH-
JIOB C MCHOJIb30BAaHUEM HIICKTPHUYECKOTO pa3psaa B XKHUAKOCTU, TCHEPUPYEMOTO MPSMO-
YrOJIbHBIM HMITYJIbCOM C HaHOCEKYAHBIM (hpoHTOM (mateHT PO Ne 2393869).

BrepBbie n3y4eHo BO3JEHCTBUE IEKTPUYECKOTO paspsiia B XKUIKOCTH HAa MHAK-
TUBAIMIO OMOKATAaIN3aTOPOB, BBI3BIBAIOIINX NECTPYKIMIO OMOJOTHYECKH AKTHBHBIX
coeanHeHHit (MHyIHHA, IMKONeHa, BuTaMuHa C U 1p.), B CPABHEHUH C TPAJULIMOHHBIMH
TepMHIECKIMH MeTonamu. OnpeneneHsl PeXXKUMHBIE MEPEMEHHBIE 3JIEKTPOPa3psIIHOro
9KCTParupoBaHusi 1 00pabOTKU OPraHUYECKOTO ChIPhsl, 00ECIIeUNBAIOIINE ONTUMATIBHOE
TEUCHUE TEXHOJIOTUUECKOTO IIpoIiecca.

DKCIIEepUMEHTAIBHO MOJIY4YEHBbI 3aBUCUMOCTH Ul pacuera Ko3(hQUIMEHTOB Mac-
comnepenady IpH dIEKTPopa3psiHoi 00padoTke, ABISIONHEcs (QYHKIUSIMHI dJIEKTpHUe-
CKHX MapaMeTpoB (IMTENBHOCTH HMITYJIbCA, [UIMHBI MEXDIEKTPOLHOTO MPOMEXYTKA,
JUTUTEIFHOCTH (POHTA HMMITYJIbCA, YACTOTHI MOJAYN HMITYJIbCA, aMIUIMTYABl Hampsbke-
HHS) K COOTHOLICHHUsI KOJIMUeCcTBa 0OpabaTsiBaeMbIX (a3, KOTOPbIE MOTYT ObITh HCIIONb-
30BaHBI IIPU pacdeTe IMPOIecca SKCTParupoOBaHs.

ITpakTHyeckass 3HayMMocTb. [TokaszaHbl 1enecooOpa3sHOCTh U 3()HEKTHBHOCTD
MIPUMEHEHHsT METO/[a MIEKTPOPA3PSIHOTO IKCTPArupoBaHust 1 00pabOTKH pacTUTEIHHO-
IO ChIPbSl C LIEJNBI0O COXPAHEHMS B W3BJICUCHUAX BAXKHBIX (YHKIMOHAIBHBIX KOMIIO-
HEHTOB!

— IIpOIIeCC NEKTPOPa3PsAHOTO BO3IEHCTBHS IO3BOJISIET COKPATHTH BPEMs DKCT-
parupoBaHus KOPHEIUIOZOB CKOPLOHEpAa IO CPaBHEHHIO C TEPMHUYCCKHM METOJIOM B
4 paza;

— Ha IIpuMepe KOPHEIUIOA0B CKOPLIOHEpa II0Ka3aHo, 4To Bo3zeiicTBHe (aKTOpoB,
COIPOBOJKAIOIINX NIEKTPUUECKUI Pa3ps B CyCIICH3UH, CHIKAECT aKTHBHOCTD (hepMEH-
TOB, BBI3BIBAIOLIMX JCCTPYKIHUIO U3BICUeHUH (monudeHosokcunassl —Ha 62%,a nepok-
cuasbl —Ha 32%);

— OKCTpParMpoBaHHE IOJHMCAXAPHUIOB U3 KOPHEIUIOAOB CKOPIOHEPA ITO3BOJISIET
YBEIMYNTH UX BEIXOA B 1,3 pasa 1o cpaBHEHUIO C TPAAUIIMOHHBIM METOIOM,;

— MpoILecC NIEKTPOPaspsAIHOW 0O0pabOTKH IUIOJOB TOMATOB C IMOCIEAYIOLIMM
OTXKHMMOM YBEIIMUHBACT COKOOTAAUy NpuMepHo Ha 14% 1, COOTBETCTBEHHO, obecneun-
BaeT 0oJiee BBICOKUIT BHIXO/ OMOJIOTHYECKH AKTHBHBIX COCAUHCHUH;

— B IOJy4aeMOM H3BJICUYCHHH U3 IUIOAOB TOMATOB IPAKTHUECKU COXPAHSIETCS
cofiepKaHne aCKOPOMHOBOW KHCIIOTHI, B OTIMYHE OT TEPMHIECKOTO METOMA, MPU KOTO-
POM IPOUCXOAUT ero cHmkenue Ha 50%;

— B COKE U3 IUIOJJOB TOMATOB II0CJIE JIEKTPOPA3PIIHON 00pabOTKN KOHIIEHTpa-
L¥s JIMKOTIeHa (AHTHOKCHIAHTa) B IIPOLIECCe XpaHEeHHs CHIKaeTcst Ha 14%MeHbliie, yem
B COKE IOCNIe TepMHUYECKOH 00pabOTKH, U, COOTBETCTBEHHO, MEHBILIE TepseTcs Onoio-
THYecKasl akKTHUBHOCTb,
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— 9JeKTpopaspsaHas 00pabdoTKa KOXKYypHI IUIOJJOB TOMAaTOB IO3BOJIIET U3BJICYD
noutu B 10 pa3 GoJblre IUKOIeHa, YeM Ipu 00paboTke coka,

— 3JeKTpopaspsaHas 006pabdoTKa IIO0B TOMAaTOB CHKaeT Ha 80% akTHBHOCTH
OKHCJIUTEIILHOTO JICHCTBHS JIMIIOKCUI€HA3bl M TAKMM 00Pa30M YMEHBIIAET JECTPYKIIHIO
OMOJIOrHYECKH aKTHBHBIX COCIUHEHHUI;

— TIpH 3JEKTpopaspsaHoi 00pabOTKe Colep)KaHHE PACTBOPHMBIX CYXHX Be-
IIEeCTB IPAKTUUECKH HE M3MEHSIETCs B Ipouecce xpaneHus B Tedenue S0 queit npu 4 °C,
B TO BpeMs KaKk B HEOOPaOOTaHHOM COKE 3TOT MOKa3aTellb B TEX XKe YCIOBHAX CHHKACT-
cst Ha 20%3a cueT MEUKpOOHATbHOH MOPYH.

IMosryuensl 3HaueHUsE KO3GPULMEHTOB Maccolepenayy, ABIsomuecs QyHKIUIMU
XapaKTEePUCTUK BJIEKTPUYECKUX MapaMeTpoB M COOTHOLICHMS oOpabarbiBaeMbIX (a3,
KOTOPBIE MOTYT OBITH HICIIOJIF30BAaHBI B MH)KEHEPHBIX pacyeTax.

VY TOYHEHBI OJIy4YeHHbIE paHee KPUTEPUAIbHBIC 3aBUCHUMOCTH UL pacyeTa Kodg-
(UIMEHTOB MaccoTepeiaur 0 TBEPOH U KUIKOH (pasam BBeneHHeM Komruiekca L/S
YUHUTBIBAIOIETO BIMSHHE 3TOTO KOMILIEKCa Ha KHHETHKY IpoIiecca SKCTparupoBaHusl.

Crnioco06 3nexTpopaszpsaHoit 06paboTKu anpoOUpOBaH Ha MaJOM MHHOBAllMOHHOM
npegnpustud OO0 «MHUIT «Yrukom», npennpustua OO0 «CUT'MABUOCHHTE3».

Meroanka pacdera JIEKTPOPA3psAAHOTO SKCTPAKIMOHHOTO anmnapara BHEIPEHa B
yueOHbIi nporiecc Ha kadenpe ¢pusuku u matremaruku ['BOY BIIO «IIsturopckas ro-
cymapcTBeHHas (hapMarieBTHUecKas akajgeMus», Ha kadenpe «lIporeccsl n ammapaTs
numeBbx nmpousBoActs» GI'bOY BIIO «IIaTuropckuii rocyaapCTBEHHbBIH TEXHOJIOTH-
YECKUH YHHBEPCHTET>.

ABTOp 3a1UINAeT:

= TEXHOJIOTHIO 3JIEKTPOPa3PAAHOTO SKCTParupoBaHUs BOJAOPACTBOPUMBIX MOJIH-
caxapuioB (BPTIC) n3 KOpHEIIOA0B CKOPIIOHEPA HCTIAHCKOTO;

— (usuueckue GakToOphl, YBEINUYNBAIONIAE CKOPOCTh BBIXO/A AKTHBHBIX KOMIIO-
HEHTOB U TIOJIHOTY U3BJICUCHUS;

= OKCIEPUMCHTAIBHO MOJYYCHHbIE 3aBUCHMOCTH KO3((OHUIHEHTOB Macconepe-
Ja4H OT TEXHOJIOTHYECKUX MMapaMETPOB (IIHTENPHOCTH UMITYJIbCA HAMPSDKESHHUS, ATHHbI
MEKAJIEKTPOJHOTO MPOMEXKYTKA, JUINTEIFHOCTH (PPOHTA HMITYJIbcA HAIPSDKEHNUS, YacTo-
THI [I0/Ia4H UMITYJIbCA, AMIUTHTY bl HAMIPSDKCHUS, COOTHOLICHUS 3arpyKaeMbIX (a3);

— 90 (EKTHBHOCTb BO3ICUCTBHUS 3JIEKTPOPa3psIIHO 00pabOTKH Ha MHUKPOOHYIO
WHAKTHBALIMIO ¥ IPOJUICHUE CPOKOB XPAHEHHUS U3BICUCHUH,;

— ypaBHEHUS IJIs OIpeneNeHUs KOd(QQUIIMEHTOB Macconepeiadn 10 TBEpIOH 1
KHUIKOH (hazam.

Anpodanusi padotTbl. OCHOBHBIE MOJIOXKEHUS AUCCEPTALMOHHON paboThl TOKIa-
IBIBaIHCH U oOcyxnanuck Ha VIII MexnynaponHoil HaydHO-IIPaKTHIECKOI KOH(epeH-
1uu «Pojb By30BCKOTO NMOTECHIMANA U HAYYHBIX y4pexkIeHUH B peanusanuu. CtpaTeruu
COLMAIBHO-9KOHOMHUYecKoro pa3sutus KaBkaszckux Munepansubix Bog go 2020rona»
(Antamus, Typuws, 2007); MexayHapoqHOH HayYHO-IPAKTHYECKOH KOH(EpEHIHN
«IIporpeccuBHble TexHOJIOTHU pa3Butus» (TamGoB, 2007); XBcepoccHiCKOM KOHIpec-
ce «IHHOBalMOHHBIC TexHojoruu B muranun» (Mocksa, 2008); MexayHapoaHO#H
BbICTaBKe-KOHTpecce «Bpicokue TexHonoruu. MuuHoBauuu. HWuBectnummn» (CaHkT-
[TerepOypr, 2008); K MOCKOBCKOM MEXAyHAPOIHOM CAIOHE WHHOBALMI W UHBECTHU-
it (Mocksa, 2009).IToy4en rpant no denepansHoil mporpamme «Y4YacTHHK MOJIO-
JIeKHOTO Hay4YHO-MHHOBAIL[HOHHOTO KOHKypca», 2008r.
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IMy6ankanuu. Ilo Teme auccepranuu omyoIMKOBaHO 7 MedyaTHBIX paboT, B TOM
yyciae TPH — B BEAYIIUX PELEH3UPYEMBIX HaY4HBIX XypHayiax u3 nepeuns BAK PO,
OJIMH TTaTE€HT Ha H300peTeHHe.

CtpykTypa u 06beM Auccepranuu. JyccepTarys COCTOUT U3 BBeICHU, 4 IJIaB,
CIIMCKA JIUTEPATYPBbI, IPHIOKEHUS U coaepxut 52 pucynka u 39 Tabiui. Crucok jauTe-
patypsl BKIodaeT 141 HaumeHoBaHue.

OCHOBHOE COJAEPXAHUE PABOTbBI

Bo BBegenun cdopmyiaupoBaHa Leib pabOThl, 00OCHOBaHA €€ aKTyaJIbHOCTb,
IIpUBEJIeHa aHHOTAINS OCHOBHBIX PE3yJIbTATOB pabOTHI, TOKAa3aHbl UX HaydHAas HOBH3HA
U TIPaKTHYECKasi 3HAUUMOCTb, JJaHBl PEKOMEHIAINH 110 pealn3aliy Pe3yIbTaToB UcCie-
JIOBaHUH B MIPOMBIIIJIEHHOCTH U HAYYHO-WHKEHEPHOH MpaKTHKe.

B mepBoii riiaBe npuBeeHEI pe3yNbTAaThl aHANN3a JIATEPATypPHI 110 criocodaMm 00-
pabOTKH OPraHMYECKOTO CHIPhS C IIENbI0 W3BJICUYEHHS! OHOJIOTMIECKH aKTUBHBIX COEMIH-
HeHuit. [TokasaHo, 4To HaubosIee EPCIEKTUBHBIM C TOYKH 3PEHMS MOJHOTHI U CKOPOCTH
U3BJICYCHHUS SBJISIETCS CIOCOO 3KCTPAarupoBaHMS M OOPaOOTKH OPraHUYECKOTO CHIPBS
0T BO3JICHCTBHEM JIEKTPHIECKOTO UMITYJICHOTO Pa3ps/a B XKHUIKOCTH.

OnHako, HECMOTPS HA CYLIECTBEHHBIH IPOTpecc B 3TOIf 00nacTy, ISl MPOMBIII-
JICHHOTO HUCIONB30BaHusi MeToa DPD 1 o6paboTku TpebyroTces Gosee AeTaabHOE H3Y-
YeHHe KHHETHKHU Ipolecca U pa3paboTKa TEXHOJIOTHHU dIEKTPOPa3psIHOTO SKCTPAarupo-
BaHMS OMOJIOTMYECKU AaKTHBHBIX COEAMHEHMI M3 OpPraHMYecKoro celpbs. HeoOxomumo
MIPOBEECHNE JIOTOTHUTENBHBIX UCCIEIOBAHUM MO PacueTy, ONTUMH3AIMU M KOHCTPYK-
THUBHOMY COBEPILICHCTBOBAHHIO 000PYI0BaHUS.

Bo BTOpOIi r1aBe IPUBOIUTCS ONMUCAHHE YKCIICPUMEHTAILHOW YCTAaHOBKH U Me-
TOJUK OSKCIIEPUMEHTAIBHBIX HCCIIEAOBAHUN JIIEKTPOPAa3pSAHOTO SKCTPArHPOBAHUS H
00pabOTKH OPraHHYECKOrO ChIphbsi. BHELIHUI BUI IKCIIEPHMEHTAIBHOW 1ab0paTopHOi
YCTaHOBKHM M OJIOK-CXeMa IpeCTaBlIeHbl Ha puc. 1.

Ha 6X00
ocyunnoepaga K

Puc. 1. DxcnepuMeHnTalIbHas
- J1aGopaTopHasi yCTaHOBKA!
Lq) Ky Ha l I1Y —nyneT ynpasieHus, .
Ly — bopmupyromas nunus;

Ky — koMMyTHpYIOIIIee yCTPOHCTBO;
L, > L, — mepenaromiast TUHUS;

J1,, — ienuTenp HanpsHKEHNS,

0) OK — 9KcTpakIuoHHas Kamepa
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I'eHepartop MO3BOJISUI MOJTY4YaTh B PEKUME XOJIOCTOTO X0/a UMITYJIbC HAIPSOKCHHS
ammmuryzoit U ot 20 1o 50kB ¢ MunnMansHbIM GPOHTOM Tg, = SHC U UTHTEIBHOCTHIO
HPSMOYTOJIBHOTO MMITyJbca 10 T, = 1,2 - 108 ¢ (otm napameTpbl 000CHOBaHBI MPEAbI-
JYLIAMHA UCCIICIOBAHHUSMI).

Peructpaunst GopMbl 1 aMIUTUTY/ABl UMITYJIBCA OCYLIECTBILIIACH OCLMILIOrpadhoM
C8-13. Yncno ummynbcoB (ukcupoBaiochk cueTdynkoM U3-33, BCTPOCHHBIM B IYNBT
yIpaBieHHs. AHAIN3 OCLIJIOrpaMM JaBajl MH(POPMALMIO: BPeMs 3ala3iblBaHus pas-
psiza (T,), ammuurysy mpoGost npomexyrtka (Up,), mpesensr pasbpoca H3MepsieMBIX
BEIMYUH. V3MepeHue Temneparypbl CYCHEH3MH OCYIIECTBIIIIOCh PTYTHBIM T€PMOMET-
POM B HOCTOSIHHOM TOYKe paboueil kKaMepbl B epephiBax NPH MEPEKIFOYCHUSX ACTUTEIIS
HANpPsDKEHUS], OJHOBPEMEHHO OTOMPAINCH IIPOObI IS ONPEIeICHUSI BOJOPOIHOTO ITOKa-
3atens Ha pH-merpe MPC-13.

Ipu 3neKTpopa3psaHoii 00pabOTKE ChIPbs HCIOJIb30BAM ITOPLUOHHBIC KaMepbl
obbvemoM 0,511 ¢ 31eKTpoIaMH THIIA OCTPHE — IUIOCKOCTh. Y CTAHOBKA MEXAJIEKTPOIHO-
ro 3a30pa OCYIIECTBISLIACh MUKPOMETPHYECKUM BHHTOM, CHAOXKCHHBIM L[AHTOBBIM 3a-
KHMOM, B KOTOPOM KPEIMJIH BBICOKOBOJIBTHBIA 3JIEKTPOA, HU3KOBOJIBTHBINA 3IEKTPOJI-
IUIOCKOCTh (DUKCHPOBAIHM B JHUIIE Kamepbl. Ilepen 3arpy3koil B kKaMepy ChIpbe IpeiBa-
PHTENBHO H3MEJBYAIIOCh.

DKCreprMEeHTalbHbIC HCCICI0BaHUs MPOBOAMIM Ha KOPHEIUIONAX CKOpLOHEpa
HCHAHCKOT'0 U INI0/IaX TOMAaTOB.

BrI60p 3THX 0OBEKTOB B KAYECTBE CHIPHEBBIX MATEPHANIOB Il U3YYCHHUS KHHETH-
KU ¥ TEXHOJIOTMH 3JIEKTPOPA3PSIHOrO IKCTParupoBaHHUs OOYyCIIOBJICH TEM, YTO JaHHOE
CbIpbe 0Orato WMEHHO TEMH OHOJOTHYECKM AKTHBHBIMH KOMIIOHCHTaMH, KOTOpbIC
TPYZAHO U B HE3HAUUTEIBHBIX KOJMYECTBAX M3BJICKAIOTCS TPAIUIIMOHHBIMH METOIAMH.

B nocnennee Bpemst 60JIbII0C BHUMaHUE YACISAETCS MPOLECcaM IOJIyYCHHs TIpu-
POIHBIX AaHTHOKUCITUTENCH (TMKOMEH, B-KapOTHH | Ip.). DTH aHTHOKCHUIAHTBI CIIOCOOHDI
HEUTPANU30BaTh MOJICKYJIbI CHHIJIETHOTO KUCJIOPO/A MPEK/IE, YeM MOABEPrHYTCS OKHC-
JUTENBHON necTpykuuu. [IpoTHBOpaKoBble CBOMCTBA JIMKOIIEHA CBSI3aHbI CO CBS3bIBAHMU-
€M CHHIJICTHOTO KHCJIOPOJA Ha MOJEIBHBIX CHCTEMaX paKa MOKETyI0YHON KeNe3bl 1
aJICHOMBI NpocTaThl. JIMKOIEH U ero H30Mephbl CHOCOOHBI MECTHO aKTHBMPOBATh BbIpa-
GOTKY TECTOCTEPOHA, YMEHbIIAst IKCIIPECCHIO B PAKOBBIX KJIETKAX MpECTaTeIbHON XKe-
1e3bl. JIMKONEH SBIISIETCA CTUMYJIITOPOM KajbLMEBOTO OOMEHA, CHMXKAeT SBJICHUE OC-
TEONOpo3a, a TAKXKE 3aMeUIsIeT Pa3BUBAIOLIMECS JCTCHEPATHBHBIC IIPOLECCHI JKEITOrO
IATHA U U3MEHEHNUs B XPYCTAIMKE I71a3a YesIOBeKa.

IMToatomy B KauecTBe 0OBEKTA HCCIICAOBAHUI BHIOPAHBI IUIOBI TOMATOB — PACIpo-
CTPaHEHHOE OPraHUYECKOE ChIPbe, OCHOBHBIMU BAC KOTOPOro SBIAIOTCS MMEHHO IIpU-
ponuble aHTHOKHUCIUTe U, ColepKaHue JTMKOIEHa B IUI0IaX TOMATOB 3aBUCHUT OT COpTa
u cocrasisier ot 0,310 10,6 mr / 100r chipoit Macchl, a B KOXKYype ILIOI0B STOT MMOKa3a-
TeJb 3HAYUTEINIBHO BBIIIE — KOXKYpa IUIOZ0B TOMATOB COepkUT 1oyt B 10 pa3 Goblue
JIMKOIICHa, YeM cok. Hampumep, B CTyIIEHHOM coke (racTa), OTIPECCOBAHHOM H3 ILIO-
OB TOMaToB, cogepxkurcst oT 5,4 no 150,0mr nuxonena Ha 100 T chipbs, a B caMoM
coke Bcero oT 5,010 12,6Mmr.

B Hacrosiiee Bpems JIMKOINEH MOJIy4aloT METOIOM SKCTParupOBaHUs COKMKEHHBIM
YIIICKUCIIBIM Ta30M, HO B OTHX H3BJICUCHHUSX HE3HAYHMTEIHLHOE COICPKAHHE acCKOPOHHO-
BOIl KHCJIOTBI, YCHIIMBAIOLICH OMOJIOTHYECKYIO aKTHBHOCTh aHTHOKCHAAHTOB.

Jl1st HopMan3aluy YpOBHS IVIIOKO3BI B KPOBH (P CaxapHOM AHabeTe) HCIOJb-
3ylOT OMOJIOTMYECKH aKTUBHBIE COCIMHEHUS W3 MHYJIMHCOJEPIKAIEro PacTUTEIbHOTO
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CBIPBSI, HAIIPUMED IIMKOPHs, TOMHMHAMOYpa, T€0pryHa, IeBACHIIa BBICOKOTO U Ap. OgHaKo
[EPEUUCIICHHbIE BUIBI CHIPb COAEPXKAT (GEPMEHTHI, THAPOJIU3YIOLINE HHYJIMH U BbI3bI-
BaIOIIHE IOTEPI0 €ro aKTMBHOCTH. B KauecTBE MHYIHMHCOIEPIKAIIEr0 PACTHTEIBHOIO
CBIPbSI HAMH BBIOpPAaHBI KOPHEIUIOABI CKOPLIOHEpA HCIAHCKOTO (HALOMHHAIOIINE I10
(bopMe MOPKOBB), B KOTOPOM JaHHBIX (PepMEHTOB HE OOHAPYKEHO.

Menuko-61oIornueckue MCCIeJOBaHUs PSa BHIJEICHHBIX BEIIECTB IIPOBEIICHBI
Ha Kadenpe dapmakonorun [IsTHropcKoil rocynapcTBeHHOH (apManeBTHYECKOH aka-
nemud, [Tsaturopckom HUU dusnonoruu u kypopronoruu u [IsaTuropckom rocynapert-
BEHHOM TEXHOJIOTH4YeCKOM yHuBepcurere, a Taroke OO0 «CUI'MABVOCHUHTE3».

B TpeTtheii riaBe npuBeIeHBI PE3yNbTATH SKCIIEPUMEHTAIBHBIX HCCICTOBAHUH
Ipolecca MeKTPOPa3pAIHOTO SKCTPAarupoOBaHuUs TOIUCAXapHIOB U 3MEKTPOPA3PAIHON
00pabOTKH M3BJIEUEHUI U3 TUIOJIOB TOMATOB, a TAK)KE BIMSHMS JIEKTPUUECKUX Pa3ps-
JI0B Ha OGHOJIOTHYECKH aKTUBHEIE COCIMHEHS.

DKCTpaKLHO BOJOPACTBOPUMBIX monucaxapuoB (BPIIC) ocyiiecTBIsIIH B JIIEKT-
pOpa3psAHON SKCTPAKLMOHHOW KaMepe AMCTUILIMPOBAaHHOM BOJOM IPU pa3HOM COOT-
HOIIEHUHU CBIPbS M 3KCTpareHTa. Ha 3/eKTpoabl SKCTPaKIMOHHON KaMmephbl MoJaBau
CepHH MMITYJILCOB MPSIMOYTOJIBHON (hOpMBI HampspKeHHeM 1o 25kB n sHeprueit B uM-
mynbce 10 31,25]1k, cooTBeTCTBEHHO. MUTENEHOCTS HMITYITBCOB — 1,2MKC ¢ hpOHTOM
5 He, MexanekTpoanblii mpomexytok (MOIT) no 1,75mM. O6paboTKy ChIpbsi IPOBOH-
m B Tpex cepusix oT 4 no 10 munyt. KommdectBo nmmynscos B cepun — ot 1400 o
3000npu yacrore 5 umir./c.

BeIxoa mosnMcaxapuaHOTO KOMILIEKCA U3 KOPHEIUIOJOB CKOPLOHEPA JIOCTHUTaAET
MakcumyMma npu oopadorke 1400uMmyibCoB, yBeIUUYeHHE BpeMeHH 00paboTKU MPHUBO-
JIIT K JIMITHAM 3aTpaTaM dHepruu. KonmaecTBo M3BIEKaeMBbIX MOJIHMCaXapyuIoB 3aBHCUT
ot BemmuuHBI MOII, Tak Kak ¢ €ro poCTOM YBEIMYHMBAIOTCS NMPOTSHKEHHOCTh KaHaia
paspsana B cpele U, COOTBETCTBEHHO, 00beM 00pabaThIBaeMOT0 ChIPhs, MOJBEPraroLIe-
rocs BO3AEHCTBHIO UMITYJIbCHBIX Harpy3ok. Ho mpu sToM mpomecc nporekaeTr mpu Bo3-
pocIieM 3Ha4eHHH MPOOMBHOTO HAIpSDKEHHS M, COOTBETCTBEHHO, C 0o0Jiee BBEICOKUMH
sHepro3arparamu. OnTumansHoe 3Hauenue MOII, xapakTepHoe JUIs JAHHOTO BHJA ChI-
pe, cocrasnster d = 1,75mm (puc. 2).

Beixon  mommcaxapumoB  u3
KOPHEIUIOZOB CKOPI[OHEpPa COCTaBHII

! | 81,70% B mepecuere Ha BO3YIIHO-

CyXo€ CbIpb€, a Ipu TpaJUIHUOHHOM
METOE H3BJICUCHUSA COCTaBJIICT

7.35 61,88%. KoanuecrBOo W3BICYEHHBIX
/‘ MOJINCAXAPUIOB OTIpeeIIsIIN B
7,25 kaxaoMm ombite depes 60, 180, 300,
d/ 420, 600c mociie Havana OmbITa.
|
1

715 Brixon nojimcaxapuioB yBEJIU-

d, Mmm
17 2 225 yuBaercst 6osiee ueM Ha 20% npu mc-

1,25 1.5

M0JIb30BAHUHU 3JIEKTPOPA3PATHOTO
Puc. 2. 3aBUCHMOCTb KOJIMYECTBA

m3BJiedeHHbIX BPIIC ZoT BeJImuMHBI
MEAOIIEKTPOIHOTO MPOMesKyTKA d HHIO ¢ HacTanBaHueM (puc. 3).

crocoba OKCTparupoBaHus 1O CpaBHE-



Puc. 3. 3aBucumMocTh 038 T T,
YeJIBLHOr0 BBIX0A 06 ./,/—.‘.\‘
HOJIMCAXAPHIOB U3

KOPHEILJIOI0B CKOPLOHepa 04 . . ‘ ‘ s
0T pasTaHoro 5 10 15 20 25 30
cooTHoweHusn L/S:
1 —manepanus; 2 —9PD ~-0P3 = Mauepaupa

KuHetnueckue KpuBbIe, IIOCTPOCHHBIE 110 PE3yJIbTATAM OIBITOB, ACUMIITOTHYECKH
HPHUOJIMKAIOTCS K PABHOBECHBIM 3HaYeHusIM (puc. 4).

x [ 10%, kr/(kr pactBopa)

0,35

0.3 N 41

Puc. 4. U3smenenne S .

KOHIEHTPAUH 0,2 1
MoJTHCAXapHAOB X
BO BpeMeHH B mpouecce

3JIEKTPOPA3PSAHOTO 8.17 / T e
%

0,157

IKCTPArupoOBaHUs 0,05
npHU pasinuHOM
cooTHowmennu a3z L/S;
1-16,52-21;3-25

D|I||||||||||||||||||||||||||C

100 300 600

OKCTparupoBaHHe ¢ MPUMEHEHHUEM JJIEKTPUYECKOTO paspsijia MO3BOJSIET COKpa-
THUTh NPOJOKUTENBHOCTD MPOIECCAa OT HECKOIBKUX CYTOK MPH CYIIECTBYIOIIUX METO-
Jax J0 HECKOJIBbKMX MHMHYT. OJHMM U3 BO3MOXKHBIX MEXaHU3MOB TaKoi pe3koi MHTEH-
cuuKamuy Tporecca SBISIETCS CMbIBaHME MU(D(Y3MOHHOTO MOTPAHWYHOTO CIIOS 32
CUCT KaBHUTAILWH ITy3BIPHKOB H ITyJILCHPYIOLIEH Mapora3oBoil MOJIOCTH, a TAKKe yBEJH-
YeHHe MOBEPXHOCTH YaCTHUEK, B3aNMOEHCTBYIOMNX C KCTPArupyromen KUaKoCTb, 3a
CYET UX U3MEJIBUCHHS B TIpOLieCcCe IKCTparupoBaHus (rabm. 1). DT sBICHUS OJHOBpE-
MEHHO OOBSICHSIOT M YBEIMYEHHE BBIXOJA MOIMCAXaPUAOB MO CPAaBHEHUIO C TPAAUIIU-
OHHBIM METO/IOM M3BJICUEHHSI.

1. ®paknuMOHHBI COCTAB KOPHEILIOA0B CKOPLIOHEPa /10 U nocie P

Macca ¢paxuus, ©
Pasmep wactun d, mm
1o OPD % nocie OPD %
0,5 0,15 2,70 0,27 4,79
1,0 0,20 3,55 0,55 9,76
1,25 0,63 11,19 0,76 13,49
2,0 0,95 16,87 1,25 22,23
2,5 3,25 57,72 2,55 45,29
3,0 0,45 7,97 0,25 4,44




BogopacTBopuMBIe TOJNMCAXapUABl, MOJYYCHHBIE METOJOM 3JIEKTPOPa3PsIHOTO
9KCTParupoBaHus, OJHOBPEMEHHO INPOXOAAT M OaKTepULUAHYIO OOpabOTKy 3a cueT
3NIEKTPOMATHUTHOTO H3JIYYCHHs, CONPOBOXKAAIOIIETO pa3psii M CIOCOOCTBYIOLIETO
00e33apaXMBaHUIO, CTEPUIM3ALUHI U 00ECIUIOKUBAHUIO IPOAYKTA.

Jluama3zoH W3MEHEHUs IapaMeTPOB JKCTPArHMpOBAHUS IIPH H3YyYCHUHM KUHETUKH
W3BJICUCHUS LIETIEBOTO KOMIIOHEHTA U3 PAaCTUTEIIFHOTO CHIPbS IIPEACTABICH B Ta0I. 2.

2. lnana3oH u3MeHEHUs] NapaMeTPOB TEXHOJIOrHYeCKOro npouecca

No JluTensHoCTh MeKdIeKTpOIHbIH Hanpsxenne
h UMITYJIbCa T, MKC MIPOMEXKYTOK, MM nmnynsca U, kB
1 0,6 1,75 25
2 0,5 1,5 27
3 0,4 1,25 32
4 0,3 1,0 21
Va =) /¥, 1 100% (Y =Y) /[ 100%
35
I
30 a1 ES
25 // 3 30 2
2 // ST 2 3
20 1 A 4
A
15 { g = i /_’—‘
A 15
107 10
5 5
[} . . i o
o 50 100 150 a 20 40 60 80 100 120 140
TcC 1,¢C
Puc. 5. 3aBucumMocTh KOHIEHTPALUH OT Puc. 6. 3aBUCMMOCTb KOHIIEHTPALUH OT
BpeMeHH 00paboTKH NpH U3MEHEHHH BpeMeHH 00padoTKH NP H3MEeHeHHH
JAIUTEJbHOCTH HMITYJIbCA HANIPSIAKEHUs: AMILIUTYABL

1 - 0,6mkc; 2 — 0,5Mmke; 3 — 0,4Mkc; 4 — 0,3MKke 1-25kB; 2 - 27xB; 3— 32kB; 4 - 21xB

Kunerndeckue KpUBbIE, IIOCTPOEHHBIE MO PE3YJIbTATAM OIBITOB, JJOCTUIAIOT TOYKH
HACBIIIEHUS, COOTBETCTBYIONIEH MaKCUMAILHOMY BBIXOJY II€JE€BBIX KOMIIOHCHTOB W3
chipbsi. ONTUMaIbHOE BpeMsl IIPOBEACHHS IEKTPOPA3PSIJHOTO SKCTPAruPOBaHUs C TOY-
KU 3peHus BbIXOza LeneBoro kommnoHnenTa coorBerctByer 110...130c. [Ipu npomomxke-
HUKM OOpPabOTKH MPOMCXOJUT MEPEU3METbUYCHHE IKCTPATUPYEMOTO ChIPbs, BBITSIKKA
MOJIY4YalOTCS MYTHBIMH H TPYAHO(WIBTPYEMBIMH, YTO HPHUBOIUT K MOTEpPE IKCTPAru-
PYEMOT0 KOMITIOHEHTA [PH BBIIEIEHHH XKHUKOH (ha3bl U3 CUCTEMBL.

HccrnenoBanre XMMHUYECKOTO COCTaBA MHYJIMHCOICPIKAIIETO ChIPhsi CKOPIIOHEpa
HCMAHCKOTO IOKA3aJl0, YTO KOPHEIUIOAbI MO CPAaBHEHHIO C JPYIMMH TEXHHYECKUMHU
KyJbTypaMH HUMEIOT BBICOKYIO aKTHBHOCTH JECTPYKTHBHBIX OKHUCIHUTEIbHBIX (epMeH-
toB: nonudenonokcuaassl ([IPO) u nepokcuaassl (I10).

Bricokas aktuBHOCTE [1DO BBI3BIBaCT CHM)KEHHE KauecTBa MPOU3BOIUMBIX LieJIe-
BBIX KOMIIOHCHTOB M3 KOPHEIUIOAOB CKOpIoHepa. [[yisi MHaKTHBaUWH 3THX (EpPMEHTOB
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Mbl  WCIOJB30BaM  TEPMH-
YECKYI0 U BIIEKTPOPA3PSIHYIO
00paboTKy. DiexTpopaspsaHas
00paboTKa KOPHEIUIOIOB CKOP-
[OHepa IpU HX IKCTPAaruposa-
HUM CHIDKAeT aKTHBHOCTH (ep-
MCHTAaTUBHBIX IPOIECCOB OKHC-
aeuust (IIOO — na 62%,a I10 —

Ha 32%).

IIpoBeneno cpaBHUTENB-
HOE  W3yueHHe  HU3MEHEHHs
aKTUBHOCTH  JIECTPYKTUBHOTO

(bepMenTa (NUMOKCHIreHasbl) B
H3BJICYCHUSX U3 IUIOJOB TOMA-

TOB TOCIE TEPMUYECKOW U
3EKTPOPa3psIIHON  00pabOTKH.
Ha CTENEHb AKTUBHOCTHU
(epMeHTa OKa3bIBAIOT BIHSIHUC
MPOAOJKHUTENILHOCTh 00pabOTKH
W HampsDKEHHE HMITylibca (pHC.
7).

MakcumalbHOE CHUYKEHUE
JIUMOKCUTCHA3HOW  aKTUBHOCTH
HAOJIOANIOCH TIPH  aMILTUTY/IC
uMmnyinbca  Hampsokenust U =
=35kB u mmrensHOCTH 00pa-
Ootku T = 60c. Dnexrpopaspsia-
Hasg oOpaboTKa COKa U3 IUIOZOB
TOMAaTOB CHWXKACT OKUCIIHTEIb-
HYI0  aKTUBHOCTH  JIUIIOKCH-
reHassl 10 80%.

CoK Kak BHJ M3BJICUEHHS
M3 OPraHUdYecKOro Chipbsi (IU10-
JIOB TOMATOB) — HCTOYHUK BaX-
HEHIINX aHTHOKCHIAHTOB (JH-
KorneHa u B-kaporuna). OCHOB-
Hasl IPUYHHA Jerpajalin Kapo-
THHOUJIOB B W3BJICUCHUSAX W3

TOMaToB — okuciueHue. Ilpu
TPaAULMOHHOM TEXHOJIOTUU
JIMKOINEH, COJepJKalluiics B

KOXXype IUIOJJOB TOMAroB, WH3-
BIIEKACTCSI B HE3HAUYUTEIEHOM
KOJINYECTBE, a
3JeKTpopaspsinHas obpaboTka

OA, %

100 7
80+
60
15 B
40 4
20xB
20 \——o—o 30 B
35 kB

0 10 20 3a 40 50 al
Bpems o6pabotku, ¢

Puc. 7. Biussuue BpeMeHH 00padoTKH Ha
0CTATOYHYI0 aKTHBHOCTH (OA) JIMIIOKCHTeHA3bI

Coneprxanue ACKOPGI/IHOBM KHCJIOTA
7]
B COKE M3 TOMATOB, %
JInkonex
mr / 100r

et

R

7
o

Iocne TO Tocae DPO
Puc. 8. Biausinue Tenu1oBoii ¥ 21eKTPOPa3PSIAHONM
00padoTKH HA H3MEHeHHe COAeP KAHMS INKONIeHA U
puTamuHa C

HcxonHoe coaepixanue

Ky [10%, (xr pactBopa / ¢ [M%)

inm

[RSTR SURNN CUS » B o BEE (o s i (o}
1

289 32 815 39 42

Puc. 9. 3aBucumocts k03¢ppunuenta maccok/DK
OT 3HepPIuM, BBOJUMOIi B CHCTEMY:
1-L/S=10;2-L/S=16,53-L/S=21;4-L/S=25

NO3BOJEICT CYIIECTBECHHO IMOBBICUTH BbIXO/] JIMKOIICHA. TepMI/I‘{eCKaSI 06pa60TKa CTUMY-
JIMPYET XUMUYECKUE pCAKIIUU, CHOCO6CTBy}OI]_[I/Ie noTepe OHOJIOTHYECKH aKTHBHBIX CO-
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emuHeHni. AckopOuHoBas kuciora (Burtamut C) — GHONOTHYECKH aKTHBHOE COCIMHE-
HHUE, YyBCTBUTEILHOC K HATPEBAHHIO, OSTOMY IIPH TEPMHYECKOW 0OpaboTKe Tepsiercs
55...65%ackop6rHOBO# KHCIOTHI (prc. 8).

Onpenenena 3aBUCHMOCTb Kod(durenta Maccorepenaun Kyy or sHepruu, BbI-
NeNSIeMOH TIPH 3IeKTPOpaspsiHoM dKeTparuposanuu (puc. 9). [Tosbimrenue ko3 duim-
enta Kyy ¢ pocTom sHeprun oOBsCHIETCS HHTCHCHUKALNEH BO3ICHCTBHS DIEKTpHYC-
CKHX Pa3spsioB HA CHCTEMY TBEPIOE TEJIO — KUIKOCTHY.

YerpepTasi [JaBa NOCBAIICHA UCCIEAOBAHMIO KUHETHKH MaCCOOOMEHA.

JUtst aHaiM3a KAHETHKH TIPOLECCa DIICKTPOPA3PAIHOTO DKCTPATMPOBAHUS IKCIIE-
pUMEHTAIbHbIE TaHHbIe 00pabOTaHBI B COOTBETCTBUH C TEOPUEH Maccomepeiadu.

VpaBHeHHEe Maccolepesadn SKCTParupyeMoro BeELIeCcTBa 110 JKHAKOU (ase mpen-

craeneno kak: dM =Ldx = KX(Xp - X)F dr, MIOCKOJIBKY ITOBEPXHOCTh KOHTaKTa (a3

B paccMaTpuBaeMOM Clydae TpyxHoompenenuma, BennuuHa KyF  3amenena na
K F =K,0V, =KV, . Hocre noxcranosku dM =Ldx =K,V (Xp —X)dT .

Ldx
Pazpensst mepeMeHHbIE B 3TOM YpaBHEHUU dr= U HHTETrpUpYs OT
Ko Vi pr - xi
¥ dx
0 0 T X OT Xy 10 X¢, Hoiayunm T =—J- , TAe T — BpeMsI U3MCHCHUS

V. - Ko g =

KOHIICHTPALUH PACIIPENeIIeMOro BEIecTBa B XKUAKON (aze oT Xy 10 X . B mpomecce
3JIEKTPOPA3PSIHOTO SKCTPArMpoOBaHUs U3 TBEPAOH (a3bl MPOUCXOJUT M3MEHEHHE PaB-
HOBECHBIX KOHIEHTpanuii. MoxHo npuHATH [t uHTepBasa BpemeHu 420...600c 00b-
eMHBIi K03 GHUIIEHT Macconepeadn mo xuakoi dase Kyy u X, NOCTOAHHBIMU 1 321K~
caTh MOJU(UIINPOBAHHOE ypaBHEHHE MACCOIEPEadH 110 KUAKOH (a3e B MHTErpabHON

dopme: M; = L(XKi —XHi)= Kyvi DXepiTj - Tpnnnmast (M3 SKCrepUMeHTa) Ha STOM

KOHIIEHTPAllMOHHOM HMHTEpBaje pabouyi0 U PaBHOBECHYIO 3aBHCHMOCTH JMHEHHBIMHU,
AXHi _AXKi
CpeaHss ABMIKYIIas cuila Ipolecca AXCPi 6y/:[eT B BUJE: Achi =——F, IIe
AX,i
In—=2
AX

Kl

DX = X — Xuii DX =X, — X,i. C yuerom 370it 3aBucuMocTH Kodduument Kyy mo-

TyquM u3 ypaBHEHHS M; = L(Xxi = Xyi ) = Kyt DXpi T B BHJIC!

- L(XKi - XHi)

v =——— . Ilo 1aHHOMY ypaBHEHMIO MOKHO CUMTATh 3HAUYEHUs KO uiu-

Tj AXe

enra macconepenadn Ky mst m06oro paccMaTrpuBaeMoro KOHIEHTPAUMOHHOIO HH-
TepBaa.

bonee uem necaTUnETHUN ONBIT UCCIIENOBAHUMN, IPOBOAUMBIX B IIsTHrOpCKOI rO-
CyAapCTBEHHOH (hapMarieBTHYECKON aKaIeMHH B OOJACTH JIEKTPOPA3PSTHOTO IKCTpa-
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TUPOBAaHUS PACTUTENBHOTO CBIPbS C
PA3TUYHBIM Mmopgponozo- z,%
AHAMOMUYECKUM cmpoenuem, 100
MO3BOJIMJI  YCTAHOBHTH HJICHTUYHOCTH &[]
KHHETHYECKAX 3aBHCUMOCTEH BBIXOJa
LIEJICBBIX KOMIIOHEHTOB M3 TaKUX BHIOB L /
CBIpbS Kak JIUCThS, cTeOnM, LBETKH, 40
KOpDHH, KOpa pa3lN4YHBIX PACTCHUI 10
(cemena codopsl, MUXTOBAs JaNKa, COs,
IIPOT JKCHBLICHS), a TaKkKe APYrux o - 10 T T'T CC
BUJIOB OPTaHUYECKOTO CHIPBSI: MIIOJIOBBIX ’
—4— JIictes —0— Centera —— lpoT
U OBOLIHBIX KYyJIbTYp, Hampumep, e Kopm —m— Ilsemsat
TOMATOB, TOMMHAMOYpa, KOPHS COJOJAKH,
CKOpLOHEpA M OTXOHOB mepepabarbi-  PHC. 10. KuneTmueckue 3aBuciMOCTH BRIXOAA
BArOLIEH NPOMBILIIIEHHOCTH: IKCTPAKTHBHLIX BEIIECTE
CBEKJIOBHYHOT'O )KOMa, SI0JI0YHBIX M IIMTPYCOBBIX BBKUMOK | T.J. (puc. 10).

IIpu 5TOM 1IeNIeBBIMH U3BJIEKAEMBIMI KOMIIOHCHTAMH SIBIISUTUCH: aJIKAJUTOHIBI, T10-
nucaxapubl (IIEKTUHBI, TIEKTHHATHI, WHYJIUH, JEeBYJIHH), (IaBOHOUIBI, H30()IaBOHOU-
Ibl, KCAaHTOHBI, KyMapuHbl, Oeyiku, (eHosbl, (peHONKapOOHOBbIE KHCIOTHI, JHUKOICH,
IyOUJIbHBIE BEIIECTBA U T.II.

OnbITHBIC TaHHBIC 0 KO3 dUIeHTaM Maccorepeiaun ObUTH 0000IIeHBI KpUTE-
pHAIBPHOH 3aBHCHMOCTBIO HAa OCHOBE TEOpHM Iojobus. B kauectBe ompexensieMoro
KpuTepus 65110 BEIOpaHo uncio Illeppyna, 3amucanHoe 1o TBepaoit hase Sh, a B kaue-
CTBE ONPEAEISAIONINX YUCEN N000us — MoauuIMpoBanHoe yncio Peitnonbaca Re, u
HapaMeTpUuecKhe KpUTepuu Xi, ..., Xy, BBIPAKAIOIIHE BIHSHUC DJICKTPOUMITYJIHCHBIX
BO3/IeHCTBHIT Ha KMHETHKY mporecca. Tak, B pabore A.I'. boprucoBa Ha ocHOBe aHanIM3a
OTIBITHBIX JTAHHBIX MO KHHETHKE W3BJICUYCHUS AJKATIOWIOB M3 JIMCTHEB PACTCHHS «Kpa-
caBKa» OBUIM IOJYy4YEHBI CIEAYIOIINEC KPUTEPHAIbHBIC YPaBHEHHS B BUJAE CTEHECHHBIX
byHKumit:

— Ui K09(hQUIMEHTOB Maccolepeauu 1mo TBepaoi dase

Sh, =147Re%0115c033x 0508y Mby 3488y 0432 1y ¥, = 0,6...1,05(1)
Sh, =142ReJ%MScP33x 008y Ox 3488y 1008 1y X, = 1...1,8; (2)

— 1t ko3 PULHUEHTOB MaCCOIIEPEAAUH 110 KUAKOH (aze
Sh, =1730Re30 5033 0R08x HOx 3488 09° ny ¥, =0,6...1 (3)
Sh, =1730ReJ0MScP33x [0R08X HOX 388y 012 1y X, = 1...1,51 (4)

e Re, =0,5...1,5; X;=2510%..1,310"7 X,=510"...310% X3=
=0,65...1,21

LII/ICJIO Re COZ[ep)KI/IT CKOpOCTb, Heonpe[[eneHHy}o B yCIIOBI/ISIX 3JIeKTpOp8.3p$I£[HO-
T0 3KCTPAarupoBaHMs, IO3TOMY B paboTe ero MoAuGHUIMPOBAIH, UCIIONb3ys B KayecTBE
aHaJiora CKOpOCTH HpOI/I3BeZ[eHI/Ie d [f .

13



B kauecTBe mapameTpuuecKHX KpHUTEpHEB ObLIM BBIOpaHBI Oe3pa3MepHBIE KOM-
mwiekee: Xy =Ty, /T,5 Xy =71, /7,; Xg=U/Uy; X4 =N,/N,,, xapakrepu-

3yIOIIHEe COOTBETCTBEHHO BJIMSHHUE. [UIUTEIBHOCTH (DPOHTA HAPACTAHUS MMITYIbCA, JUTH-
TEJLHOCTH MMITYJIbCA, AMIUTUTY/IBI HATIPSKCHHUS, YCIbHOM MOIHOCTH, BBOJIUMOM B CHC-
TeMy. [lapaMeTpbl OTHECEHHS! UMEIH ClIeLyrolye 3Hauenns: T, = 0,2¢; Ug = 20...32«B.
Henmocratkom 3aBucumocteii (1) — (4)sBisieTcst OTCYTCTBHE B YHCIIE OMPEICIISIO-
IUX TIAPAMETPUIECKUX KpUTepues mapamerpa L/S motomy kakx amanus mammx co6er-
BEHHBIX DKCIICPUMEHTAJIBHBIX JAHHBIX [0 KUHETHKE MTOKA3al, YTO TO BIUSIHHE CYIIECT-
BEHHO. B TOpsiike manbHeHIero pasBuThs paboThI MO DIEKTPOPA3PALHOMY IKCTPari-
POBaHHIO TIpaBas 4acTh MPUBEICHHBIX BBINIE YpaBHEHHUH ObLIa JOIOJHEHA HAMH KOM-
mnekcom (L/S)", rae kosddurmenT N HAXOAMIM TyTeM 06PaGOTKH OMBITHBIX JAHHBIX
10 KHHETHKe. B pe3ynbraTe ObUTH MOIYUIEHBI CIICAYIONINE KPUTEPHAILHbIC YPABHEHHUSL:
— st K09 GUIIMEHTOB Maccolepeiauu 1Mo TBepaoit pase

ShT - 130ReSGllSCO,33X1—0508Xél.,16X33,488xf,83 (L/S)O,GZ

npu X;=0,6...1,0 (5)
ShT - 130Re§611500’33X1_ 0508)( 2],16)(33,488)(49,08 (L/S)O,GZ
mpu Xz = 1...1,5% (6)

— st K03 GUIIEHTOB MacCcoIepeiauy o JKUAKOH daze

Sh, =1592ReJ011 503X 0708 116 3488y 095 1y X, =0,6...1 (7)

Sh, =1592ReJ015c033x 0708 116 3488y 012 1y X, = 1...1,51 (8)

rie Re,=05...1,5; X=2510%..1310" X,=510"...310% X;=
=0,65...1,211/S=10...25

Comnocrasnenue ypapHenui (5) u (7), (6)u (8) mokasbiBaeT, 4T0 OHH Pa3INYAOTCS
TOJIbKO MOKA3aTeNsIMK CTENEHHU U Xy, TOT/IA Kak 1oKasarenu crenenu npu Re, u kpu-
tepusix Xy, ..., X3 COBIAAAIOT. DTO MOATBEPKIAET KOPPEKTHOCTH 0OPAGOTKH OIBITHBIX
nanmsix. Ipu BBegennn mapamerpa (L/S)" oGpaGorannsie omprtHbie gammubie 06oGma-
I0TCSI C OTHOCHTEJBHOI morpentHocTsio £11,5%.

Ycii0BHbIE 0003HAYEHUS

By — ynensusiit Boixof, kr; C — KOHIIGHTpALMs H3BICKACMOTO BEIICCTBA B HHEPT-
HOM BerecTe TBepoil (asei, kr/m®; C, — KOHIIEHTAIHS H3BICKACMOrO BEIIECTBA B
oObeme BHeUIHEH (asbl, xriv®; D — k03¢ duureHT MonekysipHon auddysuu, M2lc;
d — anuHAa MEXBNEKTPOIHOrO TpOMexyTka, M; E — yaenbHas sueprust, kBru /M
F — momans moBepxHocTH KoHTakTa a3, M% f — uacrora mogaun mmmymscos, I
Ke. 5 — MCTUHHBIN KO3(h)HUIMEHT MACCOTIEPEAUH 110 KUIKOM (a3e COOTBETCTBEHHO IIPH
BBIPXCHHUH IBIDKYIICH CHIIBI Yepe3 Pa3sHOCTh KOHLEHTPALHi [IeJIeBOr0 KOMIIOHEHTA B
nedt, xr / ((kr/ve,)m>c); Ky y — 06beMHBIH K03((UIHEHT MACCONEpENauy MO JKHAKOHA
(haze COOTBETCTBEHHO NPH BBIPAKCHHH IBIDKYIIECH CHJIBI Yepe3 Pa3sHOCTh MAcCOBBIX
JOJIeH LeNeBOro KOMIIOHeHTa B Heid, Kr / ((kr/kry)M>c); L — macca skcrparenta, Kr;
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M — Macca M3BIEYEHHOTO BEINECTBA, KI; S — Macca MHEPTHOTO BEIIECTBA ChIPbS, KT
U — ammuryna nanpsokenus, B; V — cymmapHbiit 06beM TBepIol U xkuakoi ¢a3 B
ammapare, M, X — KOHIGHTPAIUs IEJECBOr0 KOMIIOHEGHTA B JKHAKOH (ase, Kr/kr;
X* — jekapToBa KOOpPAMHATA, M; Y — KOHLEHTPALHs LIEICBOr0 KOMIIOHCHTa B HHEPTHOM
BeuecTBe TBepaoil Basbl, Kr/kr; P, — koadpuument maccooraauu, m/c; T — Bpems, C;
To — MEPUOJ HMITYJILCHBIX BO3IEHCTBUH, C; T¢, — BPEMS HapacTaHus (PPOHTA MMITyJIbCa
Hanpsvkenus, ¢; R€, — uncio Peiinonbaca mogupuuuposannoe; SC— uncio [munara;
Sh — uucno Ilepyna Momuduimposantoe; X — mapamerpudeckuii kpurepuii; U, —
aMIUIMTY/Ia HaNPSDKEHHS, COOTBETCTBYIOLIAs MAKCHMaJIbHOMY 3HA4eHHIO KO3 duimeH-
Ta MaccoIleperayu.

OCHOBHBIE BbIBO/JIbI U PE3YJIBTATBI PABOTbBI

OpraHu3anysi TEXHOJIOTUH SKCTPAarupoBaHUsl OMOTOTMUECKU aKTUBHBIX COEIMHE-
HHUI Ha OCHOBE JNIEKTPUYECKOTO Pa3psaa, HHULUUPYEMOTO UMITYIbCAMHU HAMPSHKEHUS C
HAHOCEKYHIHBIM (PPOHTOM, MO3BOJIAET 3HAUMTEIBHO COKPATHTH IPOJODKMTENBHOCTD
H3BJICUCHUS] OMOJIOTHYECKH aKTUBHBIX BEIECTB, 00ECIIeUnTh Oosiee MOIHOE M3BICUCHHIE
LIeJIEBBIX KOMIIOHEHTOB C COXpaHEHHEM MX B HATHBHOM BHJIE.

HoBusna paszpaboTtaHHoro croco6a 3KCTparupoBaHus BOAOPACTBOPHUMBIX MOJIHCA-
XapHIO0B U3 IIPOTa CKOPIIOHEPA U TEXHUYECKOTO pelLIeH s MOATBEp K AeHa naTeHToM Pd
Ha n3o6pererne Ne 2393869.

W3ydena kuHETHKa MaccOOOMEHA IPH IEKTPOPA3PSTHOM BBIIEICHUH II0JIHCaxXa-
PHIOB M3 KOPHEIUIONOB CKOpLoHepa. [TonyueHHble 3HaYeHns KoddduienTa Maccore-
penady B 3aBUCHMOCTH OT PEKUMHBIX TapaMeTpOB 3IIEKTPOPa3psIHOil yCTAaHOBKU MO-
T'yT OBITh UCIIOJIH30BAaHbI B MHXKEHEPHBIX pacueTax.

[MpuMeHeHne MEKTPUIECKOTO pa3psia B MpoLecce SKCTPArupOBaHUs yBEININBA-
€T BBIXOJ TOJIMCAXapHI0B M3 KOPHEIUIONOB CKOpLoHepa B 1,3 pa3a 1o cpaBHEHHIO ¢
METOJIOM Mallepallii; CPeTHUI BBIXOJ] H3BIEUEHHUI U3 IUIOJI0B TOMATOB yBEIHUUYHIICS Ha
14,2%.I1oka3aHo BIUSIHUE 3IEKTPOPa3psIHOH 00pabOTKH Ha MUKPOOHYIO 0O0CeMEHEH-
HOCTb COKa M3 INIOZOB TOMATOB. Y CTaHOBJIEHO, YTO IEKTPOpaspsiiHas 00paboTKa mpax-
THUYECKH MOJTHOCTBIO YHUUTOXKAET IPHCYTCTBYIOIINE B COKE MUKPOOPTaHU3MBI.

O06paboTKa 3MEKTPHYECKIMHU Pa3psiiaMid MOXKET OBITh HCIIOIB30BaHA IS yIIpaBIie-
HUSl aKTUBHOCTBIO (DEPMEHTOB, MPHCYTCTBYIOIINX B OPTaHMYECKOM ChIphe. CHIDKEHHE C
TIOMOIIBIO JIEKTPOPA3PAHON 00pabOTKH COMEepKAHMS MONU(PEHOIOKCUIA3HON U MIEPOK-
CHA3HOW aKTUBHOCTH B ChIPbE CKOPIIOHEPA MO3BOJISIET CYIIECTBEHHO COKPATUTh IPOIeC-
Cbl 'U/IpONIH3a PEHONBHBIX COCIMHEHUH U COXPaHUTh BaXKHbIC (DYHKLHOHAIBHBIE CBOKUCT-
Ba OMOJIOTMYECKH aKTHBHBIX COEAMHEHMH 3TOTO ChIPbs. DIEKTpopaspsaHas oOpaboTka
TI03BOJISIET COXPAHUTH B M3BJICUEHHSIX KaK JIMKOIEH, TaK M aCKOPONHOBYIO KHUCIIOTY.

DeKTpopa3psAHOE IKCTParupoBaHue U 00paboTKa paspsIoM HPHBOJT K yBEIHIE-
HHUIO BBIXOZIa IIOJMCAXapHIOB, JIMKONEHA U APYTHX (yHKIMOHAIBHO 3HAYMMBIX COCIMHE-
HHI ¢ OTHOBPEMEHHBIM COKpAIlIEHHEM BPEMEHH TeXHOJIorn4Ieckoi odpabotku 1o 40pa3 B
3aBHCHMOCTH OT MOP(]OJIOr0-aHaTOMIYECKOTO CTPOCHHS IIepepabaThIBaeMOTO CHIPHSI.

INomydeHs! 3aBUCHMOCTH B BHJE CTEIIEHHBIX (QYHKIHI IS pacdeToB KoddGhumu-
€HTOB MaccoIlepeayy Mo TBepAOi U KuAKoi dazam.

Crnioco6 3nexTpopaspsaHoit 06paboTKu anpoOUpPOBaH Ha MaJOM MHHOBAILlMOHHOM
npegnpustud OO0 «MUIT «Yrukom» u npeanpustud OO0 «CUT'MABUOCHUHTE3».
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Mertoauka pacueTa 1E€KTPOPa3psIHOrO AKCTPAKLUOHHOIO allapara BHEAPEHA B
y4eOnbIii mpouecc Ha kadenpe ¢uzuku u mMarematuku OI'BOY BIIO «Isturopckas
rocyaapcTBeHHas QapmarieBTHuecKas akageMusn», Ha kadenpe «[Ipouecchl U annapaTsl
nuieBbix npoussoicTs» ®I'bOY BIIO «lIarturopckuil rocyjapcTBEHHbBIH TEXHOIOIH-
YECKUI YHUBEPCUTET>.
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