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BuHaxig HanexuTb A0 cnocoby oaep»kaHHA KOPMOBMX BiaxoAiB BUpPOOHULUTBA eTaHony, Hanpuknag
30pOaXKEHOTO 3epHA | PO3UMHHUX PEYOBUH, 3 HU3bKMM BMICTOM aHTMOIOTUKIB ab0 LLO NPaKTUYHO He
MICTATb aHTMBIOTUKIB, NPU AKOMY aHTMOBIOTUKK, NPUCYTHI B KOPMOBUX Bigxoaax, iHAKTUBYIOTb LUMSIXOM
ONPOMIHEHHS.
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La 3aaska BusiBnse npioputeT [lonepeaHboi 3aaBkM Ha [latent CLUA Ne 61/251610,
3apeecTpoBaHoi 14 xoBTHS 2009 poky.

FANY3b TEXHIKW/, 0O AKOT HANEXXUTb BUHAXIL

Llen BMHaxig CTOCYETbCS OAep)KaHHS KOpMy Ans xyaodu 3 BigxodiB BUMPOOHWLTBA €TaHOMy,
Hanpuknag, i3 36poXeHoro 3epHa, i Biaxoais BUPOOHMLUTBA €TaHOMNY 3 LENIONO3N.

PIBEHb TEXHIKA

ICHYIOTb BUPOOHMYI YCTAHOBKU AN OAEPXKAHHS €TaHONy i3 3epHa, Hanpuknaa, 3 KyKypyasu i 3
uykpy. OaepxxaHHa eTaHony onucaHe B 6araTbox nybnikauisix, Hanpuknaa, B kepisHUUTBI The Alcohol
Textbook, 4th Ed., ed. K.A. Jacques, et al, Nottingham University Press, 2003. 36poa)eHe 3epHO (Lo
TakoX HA3UBAETLCS 30POAYKEHUM 3E€PHOM 3 PO3UMHHUMM pedoBuHammu (DGS) abo cyxum 36poaKeHUM
3€PHOM 3 PO34YMHHUMM pedoBuHamMu (DDGS)) cTocyeTbCa NOGIYHOTO NPOAYKTY BUPOOHULITBA €TaHOMy.
36poakeHe 3epHO € LiHHMM NOBIMHUM NPOAYKTOM, OCKINbKM BOHO € OCHOBHUM XKEPENOM AELUEBOr0
KopMy ans xyaobu. OgHak HELLOAABHO BUHUKITM NpobnemMu, NoB'A3aHi 3 NPUCYTHICTIO B 30pOa>KEHOMY
3€pHi aHTUBIOTUKIB. AHTMBIOTMKN B 30POMKEHOMY 3€PHI 3BMYANHO NPUCYTHI BHACMIAOK 3aCTOCYBaHHS
aHTUBIOTUKIB B NpPOLECI oAepKaHHs eTaHony. AHTWUOIOTMKM, Taki AK NeHIUuniH i BipriHiaMiuuH,
3aCTOCOBYIOTb Ana 6opoTbbu 3 GakTepissmu, AKi KOHKYPYOTb 3 Apbkmkamu B npoueci 6poaiHHS,
NEepPETBOPIOOYN LIYKOP B MOJIOYHY KWUCMOTY, a HE B e€TaHon. Akwo OyayTb BBEAEHi OOMEXEHHS Ha
npoaak abo 3acToCyBaHHSA 30POAXKEHOTO 3€pHa BHACMiZOK NOOGOIOBaHbL 3 MPUBOAY HAABHOCTI B HEOMY
aHTUBIOTUKIB, TO Le Hadani npuBeae A0 3HWKEHHS peHTabenbLHOCTI AN BUPOOHUKIB €TAHOMY, a TaKoX
40 no3baBneHHsA BMACHUKIB TBAPUHHULBKUX hEPM XOPOLLIOTO JXKEpena KopMy Anda xygoou.

3MICT KOXHOro 3 nateHTHUX aokymeHTiB U.S. Patent Application No. 20060127999 "Process for
producing ethanol from com dry milling" i U.S. Patent Application No. 20030077771 "Process for
producing ethanol" npuBognTLCA B ONUCI BUHAXOAy LUASXOM MOCUNaHHA Ha Hux. Kpim Toro, amict
KOXHOro 3 nateHTHux gokymeHTiB U.S. Patent No. 7351559 "Process for producing ethanol", U.S.
Patent No. 7074603 "Process for producing ethanol from corn dry milling" i U.S. Patent No. 6509180
"Process for producing ethanol" npusoguTbcsa B onuci BUHaxoay WNAXOM NOCUMAAHHSA Ha HUX.

CYTb BUHAXOLOY

3aranoMm, Uen BMHAaxig CTOCYETbCA KOPMOBMX BiaxofdiB BUPOOHMUTBA e€TaHony i cnocobis
OOEPXKaHHA KOPMOBUMX BiAXOA4iB 3 HU3bKMM BMICTOM aHTUOIOTMKIB abo, B nepeBakHUX BapiaHTax
30iCHEHHS, LLIO MPAaKTUYHO HE MICTATb aHTUOioTUKIB. Bupas "3 HM3bKMM BMICTOM aHTMGiIOTMKIB" abo
"0 MPaKTUYHO HE MICTUTb aHTUOBIOTUKIB" 03HAYaE, WO KOPMOBI BiAXOAWU MICTSITb HEBENMUKY KiMbKICTb
abo B3arani He MICTSITb aKTUBHOTO aHTubioTuka, Hanpuknag, MeHwe 100 (4aCTUH Ha MiNbWOH) ppm;
KOPMOBI BiAX0oAu MOXYTb MICTUTK iHAKTMBOBAHI aHTUGiIOTMKKM, Byae onucaHo aani B UbOMY JOKYMEHTI.

KopmoBumu Bigxoaammu MOXKyTb OyTu, Hanpuknag, cyxe 36pomkeHe 3epHo (DDG) y Bunagky
BUPOOHMLUTBA €TaAHONY i3 3epHa, abo Cymill NirHiHy, HEBMOPOAMBLUMX LUYKPIB (Hanpuknag, KCUMnoswu,
apabiHo3n); MmiHepanu (Hanpuknag, rMuMHa, OIOKCUA KPEMHIlo, cunikatu), i B AesdkMx BuNagkax
Lenonosa, aka He npopearyeana npu hepMeHTaTUBHOMY Tigponisi.

Y peskux BapiaHTax 34iMCHEHHS, KOPMOBI BigXoAu MICTATb MeHLwwe 50 4yacTuH Ha MINbAOH (ppm)
Nno Maci akTMBHOro aHTubioTuka, Hanpuknaa, meHwe 25 ppm, meHwe 10 ppm abo HaBiTb MeHLe 1
ppm.
B ogHoMy acnekTi BUHaxig NPOMNOHYE CMoCiO, Lo BKNKOYAE ONPOMIHEHHA KOPMOBUX BiAX0AiB, AKi
Oynu oaepxkaHi ik NoBiMHMIA NPOAYKT NPy BUPOBHUUTBI eTaHony.

Hesiki BapiaHTM 3A0iWCHEHHA BKMOYalOTb OAHY abo Oinblue HACTYMHUX XapakTepPHUX puUC.
Hanpuknaa, npu oaep)kaHHi €TaHOMy i3 3epHa, KOPMOBI BiaxoAu BKMOYaOTb 30pOaKEHE 3EPHO i
PO3YMHHI peYOBUHU. FAK BapiaHT, Hanpuknag, KOonu npu oAepKaHHi eTaHomny AK BUXIAHOT CUPOBUHU
BUKOPUCTOBYIOTh LIEMONO3Y i/a6o nirHouenono3y, KOPMOBI BiAX0AW MOXYTb BKIIOYATHU NirHiH, KCUIO3Y
i MiHepanu i, B gesikux Bunagkax, Lentonosy, ska He npopearysana npu pepmeHTaTtMBHOMY rigponisi.

Y pedknMx Bunagkax KOpPMOBi BigX0au MICTATb aHTMOBIOTUK, | ONPOMIHEHHSA NMPOBOAMTLCA 34 YMOB,
SKi  MpUBOAATbL A0 iHakTuBauii abo pyWHyBaHHIO aHTubioTMKA, Hanpuknag, LWIsaXoM 3MiHK
MONEKYNAPHOT CTPYKTypM aHTubioTuka. Y Takmx BuMnagkax KOPMOBI Bigxoau nicna ONPOMIHEHHS
MOXYTb BKNiovaTum MmeHwe 100 ppm, Hanpuknag, meHwe 50, 25, 10 a6o 1 ppm no maci akTMBHOro
aHTubioTnka abo MOXKyTb MNPAKTUYHO HE MICTUTU aKTMBHOIO aHTubioTMka. Y Aesdkux BapiaHTax
31iICHEHHS1, KOPMOBI BiAX0AN A0 ONPOMIHEHHS MICTATbL NpMGnM3Ho Big 500 ppm npnbnusHo ao 10000
ppm no Maci akTUBHOTrO aHTubioTuka.

B iHWIMX BUMagkax ogepXkaHHA eTaHony moxe OyTu 3aincHeHe 6e3 aoaaBaHHA aHTMBioTuKIB. Y
Takmx Bunagkax, A0 OMPOMIHEHHS, KOPMOBI BiAX0AM MOXyTb MICTUTU OakTepii, i ONPOMIHEHHS
NPOBOAATL 3a YMOB, SKi NPUBOAATL 40 3HULLEHHA BakTepii.

Y peskux BapiaHTax 34iMCHEHHsS1 OMPOMIHEHHSA NPOBOAATb Npu A03i Ginbw npudnusHo 0,5 mpag
ifabo MeHwWw npubnusHo 5 mpag, Hanpuknaa, npu 4o3i npudnusHo Big 1 npubnusHo Ao 3 mpag.
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AKLLIO KOPMOBI Bigxoamn € 36pOaKEHUM 3EPHOM | PO3UMHHUMU PEYOBUHAMMU, TO 3OPOMKEHE 3EPHO i
PO3YMHHI PEYOBUHN MOXYTb OYTW BUCYLLIEHI 3 OJEPKAHHAM CyXOro 30POXKEHOIO 3€pHa 3 PO3YMHHUMM
pedyoBnHamn (DDGS). CyLiHHA MO)ke BYTM BUKOHAHE A0 OMNPOMIHEHHS, B NPOLECI ONpOMiHEHHA abo
nicna onpoMiHEeHHS.

3micT Bcix 3ragaHux abo npuknageHux B ONWUCI BMHaxoay nyOnikauii, 3asBOK Ha MaTeHTH,
NaTeHTIB i iHWKX Axepen NPUBOAUTLCA LUNAXOM MOCUMAHHS Ha HUX.

OMNNC KPECIEHb

Ha ¢pir. 1 HaBegeHa NnpuHUMMNOBA CXEMa, LLO iNIOCTPYE cnocid oaepkaHHa eTaHony i 30poakeHoro
3epHa.

OOKNAOHWA onnc

3riaHo 3 pir. 1, ycTaHOBKA OAEPXKaHHA €TAHOMNY MOMXeE BKMOYATH, Hanpuknag, ogHe abo GinbLie
BUPOOHMUMX BiaaineHb (10) Ana npuioMy i MexaHivyHoT 06pobKM BUXIAHOT CUPOBUHMU, SIKi B TUMOBOMY
BUPOOHMLUTBI €TaHOMy Ha OCHOBI 3epHa (Hanpuknag, Kykypyasum abo xnibHux 3nakiB) 3BUYANHO
BKMOYae obnaaHaHHs Ans MpUMiAOMYy 3epHa i MOMOTKOBWUMA MIMH. SAKWO 3aCTOCOBYBAaHA BUXigHa
CUPOBMHA € HE3EPHOBUM LEMOMNO3HUM abo MirHOUENoNoO3HUM Marepianom, TO MOXyTb OyTu
nepeabaveHi BUpoOHMYI BiagineHHsa (10) ans noapibHEHHA BUXIAHOT CUMPOBMHU 3  METOK
3abes3neyvyeHHs JOCTyNy A0 BHYTPIWHIX BOMOKOH BUXIZHOI CMPOBWMHU, Hanpuknag, fK Uue OnucaHo B
nateHTHoMy AokymeHTi U.S. Patent Ne 7470463, 3MiCT AKOro NpUBOAUTLCA TYT LLAISXOM NOCUNAHHA Ha
HbOTO.

Y peskux Bunagkax, Hanpuknag, Konu BuxigHa CUPOBUHA BKIOYAE MaTepian, AKUR BaxKKo
nigaaeTbca 06pobui 3a gonomoroto OpoaiHHA, Hanpuknag, nicnAsdupanbHi POCNUHHI Biaxoam abo
iHLWAa NirHoLUEniono3Ha CUPOBMHA, YCTAHOBKA MOXE HEOOOB'A3KOBO BKIKOYATM BUPOOGHMYE BigaineHHs
ana obpobkn BUXIAHOT CUMPOBMHM 3 METOK 3HMXKEHHA 1T CTIMKOCTI A0 poO3KnagaHHsa. Y aeakmx
BapiaHTax 3AiNCHEHHA CTIAKICTb [0 PO3KNaJaHHa 3HWXKYETbCA LIOHANMeHWwe Ha 5 % abo
wioHarmMmeHwe Ha 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90 abo 95 %.

Y peskux BUNaakax CTIAKICTb A0 PO3KNaJaHHa NpakTUYMHO MOBHICTIO yCcyBaeTbca. Cnocobu
0o6pobKM, WO BUKOPUCTOBYIOTbCS Y BUPOOHMYOMY BIgdiNeHHI ANA  3HWXKEHHS CTIAKOCTI Ao
PO3KNagaHHsA, MOXYTb BKNOYaTM oauMH abo Ginblue BNMBIB LUNSIXOM ONPOMIHEHHS, PYWHYBAHHS
YNbTPa3BYKOM, OKMCHEHHS, niponidy i 06po6kn napom. Cnocodu o6pobkn MOXKYTb 3aCTOCOBYBATUCS B
KOMOBIHaLi 3 ABOX, TPbOX, YOTUPbOX HABITb BCIX LMX TEXHONOrIN (B OyAb-AKOMY nopsaaky). BupoGHuui
BigAineHHs,, Aki npu3HayeHi ans nonepeaHboi 06poOKM BUXIAHOT CUPOBUHM 3 METOK 3HUXKEHHS
CTIMKOCTI A0 po3KknagaHHda, onucaHi B naTteHTHoMy aokymeHTi WO 2008/03186, 3micT 4koro
HaBOAWUTBLCA TYT LUMAAXOM NOCUNAHHA HA HLOTO.

MoTim BuxigHa cupoBuHa Moxe OyTu oOpobGneHa B MOCNIAOBHO 3'egHaHuMx, Aobpe Bigomux
NpucTposix ans TtennoBoi obpobku (12), nmiggaHa 3pimkeHHo (14) | oxonomKyBaHHio (16) ao
TemnepaTypu, NpUaaTHOT NS KOHTaKTy 3 MIKpoopraHiamamu, TakuMmu gk gpikaki. OXonoa)KeHuin noTik
noTiM CNpsIMOBYIOTb B BioTexHonoriyHy cuctemy (18), ae noro nigaarTb GioTexHonorivHin 06pobui,
Hanpuknag, 6poAiHHIo, 3 OAepXKaHHAM CUPOT €TaHOMbHOT CyMilli, SIKy CMpPSMOBYIOTb B €MHICTb ANs
36epiraHnsa (20).

Y peskux Bunagkax B GIOTEXHOMOrYHIA CUCTEMi MOXXYTb BUKOPUCTOBYBATUCA aHTUOIOTUMKM AnNsi
3anobiraHHst HaAMIPHOMY YTBOPEHHKO MOJIOYHOT KUCNOTW B pe3ynbTaTi BNAMBY GakTepiit B CyMmilli.
Hanpuknaa, aHTubioTnk Mmoxe 6yTn aogaHun B KOHUEHTpauii npubnusHo sig 500 ppm ao 10000 ppm
no Maci Big BUXiAHOT CUPOBUHM.

Ak BapiaHT 3acTOCyBaHHA AaHTUOIOTUMKIB MOXHA YHUKHYTW, HaNpuKnag, LNsaXoM OuYULLEHHS
BUXigHOT CUPOBUMHMU i TEXHOMOTIMHOrO 0OnaaHaHHs, NPOBEAEHHA NPOLIECY MPU HU3bKUX 3HAYEHHAX pH i
NigTPUMKN BUCOKOT NPOAYKTUBHOCTI B MPOLECi 3aMOYyBaHHs, 3aTupaHHsa i 6poaiHHA. MoxyTbe OGyTu
TakoX [O04aHi HeaHTMBIOTUYHI AoBaBkM, HANPUKAZ, €KCTPakT XMEemno, WO npoaaeTbes ipMoro
BetaTec Hop Products nig Toprosoto mapkoto IsoStab(™)- Akiiio BUKOPUCTOBYIOTLCS Ui BapiaHTu, TO
BGaxkaHo cTepunisyBaTu KOPMOBI Biaxoau Ans 3abesneqeHHs ix 6esneku.

Boay a6o iHWWA PO3YMHHUMK W iHLWI KOMMOHEHTU, WO HE MICTSATb €TaHOmNy, BMAANsioTh 3 CUPOT
€TaHOMbHOT CYMiLli B BiAriHHIA KONOHI (22), NOTiM BiAraHs0TL €TAaHON B AUCTUNALINHIN ycTaHoBLi (24),
Hanpuknag, pekTudikadiiHin konoHi. | HapewrTi, eTaHon MOXe O6yTW BMCYLUEHMI 3a AOMOMOrOH
MONEKYNAPHUX CUT (26), AeHaTypOBaHUIR y BUNaaky HeobXiaHOCTI i cnpssMoBaHMiA y BiANOBIAHWIA 3acib
TPaHCNOPTYBaHHS.

[HWKMA noTik BUBOAATL 3 Kyba BiAriHHOT KonoHu (22) i nponyckawTb Yepes ueHTpudyry (28). Piaky
dpakuito abo "ginbTpar 36poaKEHOro 3epHa (NOBEPHEHHS)" MNOTIM MOBEPTalOTb B MNPOLEC, SK
npaBumno, 40 NPUCTPOiB TennoBoi 06pobku (12). Teepai pevoBuHK "BiadinbTpoBaHUi ocaa” nigaawTb
nogansLuin o6pobui, WO BKMOYAE CYLUIHHA Yy BUMAPHUKy/cywwiapui BupobHuyoro BiagineHHs (30), 3
OOEPXKaHHAM B pe3ynbTaTi KOPMOBMX BIiAXOAiB, Hanpuknag, Cyxoro 30poaKeHOro 3epHa 3
PO34YMHHUMK pevoBUHamMu (DDGS), sIKLLO BUXIOHOK CUPOBUHOIO BYNO 3€pHO.
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KopMOBI Bigxoau NoTiM OMPOMIHIOIOTb Ha YCTaHOBLi onpomiHeHHs (32). OnpoMiHeHHs 3abe3nevye
SIK iHaKTUBaUilo Oyab-aKoro aHTubioTuKa, NPUCYTHBOTO B KOPMOBMX Biagxodax nicns npouecy 6poAiHHs,
Hanpuknag, WNAXoM 3MiHWM MONEKYNAPHOI CTPYKTYpu aHTMBioTMKa, Tak i cTepunizauitoc KOpMOBMX
BiaxoaiB, 3HULLytouM Oyab-Aki HebaxkaHi GakTepii abo iHWi MiKpOOpraHisammu, NMPUCYTHI B KOPMOBUX
Bigxoaax.

OnpoMiHeHHA MOXe OyTW 3diiCHEHe 3a A0MOMOrow Oyab-AKOro NPMAATHOro NPUCTPOoro. SAKLO
KOPMOBI Bigxoam siBNAKTb cob0t0 marepian 3 npodinemM HEBENUKOrO nepepidy, Hanpuknag, HeBEnuKi
rpaHynu, 10 Anga 3abe3aneyeHHd BUCOKOT MPOAYKTMBHOCTI MOXe OyTW NepeBakHUM €MeKTPOHHO-
NPOMEHEBE OMPOMIHEHHS. SAKWO noTpibHe nOTpannsAHHSA ONPOMIHEHHA HA BENWUKY [NUOUHY,
Hanpuknag, siKWo KOPMOBI Bigxoau sBNAKTb coboo maTepian B pOpMi BENMUKMUX LLUMATKIB, TO MOXE
3aCTOCOBYBATUCA raMmMa-0nNpPOMIHEHHS.

OnpoMiHeHHA MOxe OyTu 3aiicHeHe B Oyab-AKin A03i, KA € AOCTATHLOK ANSA iHAKTUBYBAHHSA
aHTubioTuka i/abo 3HuEHHa OakTepi i HebaxkaHMx MiKpoopraHiaMiB 6e3 LUKiANMBOro BMMMBY Ha
NMPUCYTHIX B KOPMOBMX Bigxodax NOXUBHi pevyoBUHU. Hanpuknaa, no3a Moxe CTaHOBUTKU NpubnusHo
Big 0,5 mpag npubnusHo ao 5 mpaa, Hanpuknag, npubnusHo Big 1 mpaa npubnusHo ao 3 mpag.

CywWwiHHS KOPMOBMX BiaxoaiB Moxe OyTu 3AiiCHEHa nepea ONpPOMIHEHHAM (SIK MOKa3aHo), B
npoueci onpomiHeHHA abo nicna onpoMiHeHHst abo, NpyU HEOOXIAHOCTI, Tl MOXKHA BUKINIOYUTH.

3aranoMm, BCe 3acTOCOBYBAHe B OMNWCAHOMY BuMWE Cnocobi TexHomnoriMHe oOGnagHaHHA, €
obnagHaHHAM, WO TpaauuilHO BMKOPUCTOBYETHCA HAa Ail0YMX MNPOMUCIOBUX YCTAHOBKax no
BUPOOHULTBY €TaHOJy, 3a BUHATKOM HEOOOB'A3KOBOro BMPOOHMYOro BIAAINMEHHA ANS 3HWKEHHS
CTIMKOCTi 40 pO3KnagaHHs, i NPUCTPOIO, WO 3aCTOCOBYETLCA ANA ONPOMIHEHHA KOPMOBUX BiAXOAIB.

Y pesknx BUNajkax BUXigHOK CUPOBUHOK MOXe OyTu maTepian 3 uenionosu abo nirHoLUenonosu,
SKMA nigganu MexaHivHin oBpobui i HeoboB'A3KOBO nonepeaHin obpobui B iHWOMY Micui, WO
3HaxoOQMTbCA Ha BENUKIM BiacTaHi, i NOTIM BignNpaBMNM Ha YCTAHOBKY, Hanpuknag, 3anisHUUElo,
aBTOTpaHCNOpTOM abo BoAHMM LLNSXOM (Hanpuknag, 6apxeto abo cynepraHkepom), abo no noeiTpio.
Y Takux Bunagkax martepian Moxe nepeBO3UTUCH B YLUINIBHEHOMY CTaHi 3 METOI e€(EeKTUBHILLOIo
BUKOPUCTAHHS 00'eMy TpaHCnopTHoro saco®y. Hanpuknag, BuxigHa cUpoBuHA mMoxe OyTu nigaaHa
MeXaHi4Hiin 06pobui, Hanpuknaa, 3a AONOMOTOI0 ONMUCAHUX HUXKYE METOAIB NOAPIOHEHHS, A0 06'EMHOT
rYCTUHM MeHLLIoT npubnuaHo 0,35 r/cm® i NOTiM NigaaHo yUW|iNbHEHHIO 3 METOK A0CSATHEHHs1 06'€MHOT
rYCTUHM LIOHanMmeHLIe npubnusHo 0,5 r/cm. Y aeskux BapiaHTax 3fiNCHEHHN YLIiNbHEHWA MaTepian
MOXe MaTu 06'€eMHy TrycTUHY woHanveHwe 0,6, 0,7, 0,8 abo 0,85 r/cm®. BonokHucTi martepianu
MOXYTb OyTU nigAaHi yWinbHEHHK 3a AONOMOrol Oyab-Akoro mpuaatHoro cnoco®y, Hanpuknag,
ONUCaHoro B naTeHTHOMY AoKymeHTi WO 2008/073186.

Y peskux Bunagkax BuxigHa CUPOBUHA MOXKE OyTWM BOSNOKHUCTOK 3a MPUPOAOot0. BonmokHucTux
[Kepen CUPOBMHU CTOCYIOTbCS LIEMIONO3HI BOJIOKHA, BKMOYaluM nanip i naneposi BuMpoOu
(Hanpuknag, MenoBaHHUI nanip i kpadpT-nanip) i gxepena NirHOUEntNO3HOro BOMOKHA, BKIIOYaOUK
AepeBuHY i AepeBHiI martepianu, Hanpuknag, AepPeBHOCTPYXKKOBOT NAWTW. |HWI npuaatHi axepena
BOJTOKOH BKJIIOYAIOTb MPUPOAHI J)KEpena KNiTKOBUHMW, Hanpuknag, TPasu, PUCOBE NYLUMNUHHA, MakKyxXy,
GaBOBHY, MKYT, KOHOMMW, NbOH, 6amOyk, cusanb, abaky, CONOMy, KYKYpyaA3siHi KadaHu, BONOCCH
KOKOCa, J)Kepena BOMOKOH 3 BUCOKUM BMICTOM LENIONO3un, Hanpuknag, 6aBoBHU. [kepena BOMOKOH
MOXYTb OYTK OaepKaHi 3 BiaAxoaiB BUXIAHUX TEKCTUNBHUX MaTepianis, Hanpuknaza, oOpi3kiB TKaHWHMU, 3
BiAXoA4iB nicns BMKOPUCTaAHHS BUPOGIB, Hanpuknag, randip'da. Konum 4k mkepena BOMNOKOH
BMKOPUCTOBYIKOTb ManepoBi BMPOOW, BOHWM MOXYTb OYTM HE BXMBaHWMW MaTtepianamu, Hanpuknag,
obpiskamun, He BXMBaHMX Matepianie, abo BOHM MOXyTb OyTM BiAxogamu MiCNs BUKOPUCTAHHSA
MaTtepianis. KpiM nNepBUMHHOT CUPOBMHU, K AKEpPena BONOKOH MOXYTb OYTU TakoX BUKOPUCTAHI
BiAX0AM B pe3ynbTaTi BUKOPUCTAHHA NPOAYKTIB i BUp0obiB, npomucnosi Biaxoan (Hanpuknag, nobidHi
nNpoaykTU nepepodkun) i TEXHONOrYHI Biaxoau (Hanpuknaa, CTiYHi BOAM nNanepoBOi NPOMUCMOBOCTI).
Kpim TOro, mkepeno BOMOKOH Mo)e OyTu ogepxkaHe abo ButArHyte 3 noOyToBUX BigxoaiB
(Hanpuknag, no®yToBMX CTiMHMX BOA), BiAXOAiB TBAPMHHULUTBA i POCNMHHMX BiaxoaiB. [oaaTkoBi
mxepena BONOKOH O6ynu onucaHi B nateHTHux gokymeHtax U.S. Patent Nos. 6448307, 6258876,
6207729, 5973035 i 5952105.

Llykop, wo BuAinsgeTbca B xodi GioTexHONOriyHoro npouecy, Moxe OyTu NEpeTBOPEHUN B Pi3Hi
NpoAyKTWU, Taki sk cnupth abo opraHivHi kucnotu. Bua oaep>kyBaHOro NpOAYKTY 3anexuTb Bid
3aCTOCOBYBAHUX MIKpOOPraHiaMiB i yMOB NpoBeAeHHs GioTexHonoriyHoro npouecy. Lli cragii MoxyTb
OyTn 34iMCHEHI HA BiAOMOMY iCHYOMOMY obnagHaHHI Ans BUpOOHMLUTBA €TaHOMy Ha OCHOBI 3epHa 3
HEBENMUKOIO oro mMoaudpikaudiero abo npaktudHo 6e3 Moaudpikauil. SAKWwo y BUXIOHIA CUPOBMHI
NPUCYTHA reMilentonosa, To B xoai 6ioTEXHONOrNYHOro NPoLecy MOXe YTBOPHOBATUCS MOTIK KCUMO3M
(C5) i, ToMy, B Aesiknx BUNaakax, 3abe3nevyeTbCa BUAANEHHS UbOro NOTOKY NiCNS KOMOHMW BiAroHy.

3acTtocoByBaHMn B BiOTEXHOMOrYMHOMY NpPOUEC MikpoopraHism Moxe Oyt npupogHUM
MiKkpoopraHiamoMm abo LWTy4YHUM MIKpoOpraHiamoMm. Hanpuknag, wMikpoopraHismom moxe O6yTu
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GakTepiqa, Hanpuknag, 6akTepisi, WO po3Knagae KNiTKOBMHY, rpubok, Hanpuknag, ApkapKi, poCnuHa
abo OAHOKMITUHHMIA OpraHi3aM, Hanpuknag MOPCbKa BOAOPICTb, NpoTo3oca abo OAHOKNITUHHUIA
opraHiam, nogibHun rpubky, Hanpuknaa, crnm3oBa nricHABa. Konu opraHisamm CyMicHi, MOXyTb OGyTu
BUKOPUCTAHI CyMilli opraHiamis. MikpoopraHisam moxe Oytu aepobHun abo aHaepoBHuM.
MikpoopraHisam Moxe 6yTu romoepMeHTaTUBHUM MIKPOOpPraHiamom (MpoBOAUTb TiNMbku oAuH abo
NPakTUYHO OAMH KiHUEBUIA NpoaykT). MikpoopraHiam Moxke 6yTu romoaueToreHHUM MiKpoOopraHiaMoM,
rOMOMOJIOYHUM  MIKPOOPraHi3aMoM, NPOMIOHOBOKUCIOW BakTepielo, MacnaHokucnow OGakrepieto,
OypwTnuHoBOKKUCow BakTepieto abo 3-rinpokcunponioHoBokucnow Gakrepieto. MikpoopraHism mMoxe
crocyBatuca poay, subpaHoro 3 rpynu Clostridium (knoctpuain), Lactobacillus (monovHokucna
Gakrepiq), Moorella, Thermoanaerobacter (tepmanbHoaHaepobHa ©Gaktepia), Proprionibacterium
(nponpioHHibakTepii), Propionispera, Anaerobiospirillum i Bacteriodes (6aktepoign). Y KOHKpPETHUX
npuknagax MikpoopraHisamom Moxe Oyt Clostridium formicoaceticum, Clostridium butyricum,
Moorella thermoacetica, Thermoanaerobacter Kkivui, Lactobacillus delbrukii, Propionibacterium
acidipropionici, Propionispera arboris, Anaerobio spirillum succinicproducens, Bacteriodes
amylophilus a6o Bacteriodes ruminicola. Hanpuknaga, MikpoopraHiamom moxke 6yTu pekomMOBiHaHTHUNIA
MIKpOOpraHiam, CTBOPEHUN ANA OAEPXKaHHA HeOoOXiAHOro npoaykTy, Takuih €K pekoMOiHaHTHa
Escherichia coli (Kuwkosa nanuyka), nepeTBopeHa 3a A0NOMOroto oaHoro abo GinbLue reHis, 3gaTHUMX
40 KogyBaHHA OinkiB, Ky BMKOPUCTOBYIOTb ANA 0€3n0CepeaHboro MNpoOAyKyBaHHA HeobXigHOro
NpoaykTy (OUBITbCA, Hanpuknag, nateHTHUW aokymeHT U.S. Pat. Ne 6852517, BugaHuin 8 nOTOro
2005).

BakTepii, ki MOXyTb 30poaXkyBaTn GiomMacy B €TaHON W iHWI NPOAYKTU, BKIOYAKOTb, HANpUKnag,
Zymomonas mobilis i Clostridium thermocellum (Philippidis, 1996, paHiwe). ¥ ny6nikauii Leschine et
al., International Journal of Systematic and Evolutionary Microbiology 2002, 52, 1155-1160 6yno
onucaHe BUAINEHHA aHaepobHOT Me30dinbHOT UENONONiTUMHOT OGakTepii 3 NICOBOro r'pyHTY,
Clostridium phytofermentans sp. nov., sika nepeTBOpIOE LENONO3y B ETAHON.

BiotexHonoriyHa o6pobka, Hanpuknaa, 30poaKyBaHHA GioMacu B €TaHON W iHLWI NPOAYKTU, MOXEe
OyTu 34iNCHEHA 3 BUKOPUCTAHHAM MEBHUX TUMIB TENMNONIOOUBUX i CTBOPEHUX 34 AOMNOMOIOI reHHOT
iHXKeHepil MikpoopraHiamie, Takmx Sk Bua Thermoanaerobacter, sknouvatoun T. Mathranii, i Bua
apbkmkiB, Takun gk Pichia. Mpuknagom wramy T. mathranii € A3M4, onucanun B nybnikauii Sonne-
Hansen et al., Applied Microbiology and Biotechnology 1993, 38, 537-541 a6o Ahring et al., Arch.
Microbiol. 1997, 168, 114-119.

Ina nonerweHHa po3knagaHHsa mMarepianiB, ki BKNOYaTb Uenonosy (06pobneHnx 6yab-akum
onucaHum Tyt crnocobom abo HagiTb HEOBPOONEHNX), MOXKYTb OYTU BUKOPUCTaHi oanH abo Ginblue
depMeHTiB, Hanpuknag, epMeHT, Lo pPo3Knagae KNITKOBUHY. Y AesKkux BapiaHTax 34iNCHEeHHS
Marepianu, sKi BKIOYaloTh LEMoNnody, nonepegHbo obpobnawTs hepMEHTOM, Hanpuknaa, Wisgxom
3MillyBaHHA maTtepiany i pepMeHTy y BOAHOMY pPO34uHi. IMoTiM Uel maTepian MOXyTb 3Mmiluatv 3
Oyab-AKMM OMUCAHUM TYT MIKpOOpPraHisaMoM. B iHWMX BapiaHTax 34iWCHEHHs MaTepianu, SKi
BKIMIOYAKOTb LEMnono3dy, oauH abo 6Ginbwe ¢epMeHTM i MIKPOOPraHiaMm 3MillyloTb OJHOYACHO,
Hanpuknag, WisxoM 3MillyBaHHS Y BOOHOMY PO3UMHI.

KncnoTHi kapOoKCUMbHI rpynu B UUX NPOAYKTaxX 3BMYAMHO 3HWXKYIOTb PH po3unHy 6poaiHHS, Lo
NpUBOAUTL A0 MPUTHIMEHHA OpOAIHHS, WO BUKMMKAETLCA AESKUMW MIKPOOPraHisMamu, Takummu sk
Pichia stipitis. BianosigHo, B aesikux Bunagkax, 6a>kaHo AogaBaTtu OCHOBY i/fabo Gydep A0 noyatky
36pomkyBaHHA abo B npoueci 30pomKyBaHHA ANS NigBULLEHHA BenuuuMHu pH po3unHy. Hanpuknag,
Ana niaBuweHHa BenuunHu pH cepeposuwa i 3MiHA BenuduHu pH B onTUManbHOMY Ans
BUKOPUCTOBYBAHOIO MIKPOOpraHiaMy iHTepBani B cepenoBulle OpoaiHHS Moxe OyTu AoaaHui
rigpokcua Hatpito abo BanHo.

BpoaiHHA 3BMYaNHO NPOBOAATL Y BOAHOMY MOXUBHOMY CEPEAOBULLI, IKE MOXKE MICTUTKU JXKepeno
a30Ty abo iHLIe NOXXMBHE XKEPENo, HANPUKNaza, CEYOBUHY, HApPIiBHI 3 BiTaMiHaMK, MiKpOENEMEHTaMM i
MeTanamMmu. 3BU4aiHO NepeBaxkHo, Wob noxuBHE cepeaoBulle 6yno crepunbHuM abo LLoOHANMEHLUE
Mano Hu3bke MiKpoOOHE HaBaHTaXXEHHS, HANPWKNaa, HU3bKY KinbKicTb OGakTepiin. Ctepunisauis
MOXMBHOTO cepeaoBuia Moxke O6yTu 3gincHeHa Oyab-akum HeoOxigHuM cnocobom. OpHak B
nepeBa)kKHUX BapiaHTax 34IMCHEHHA CTepunisaudilo 34INCHIOITL LUMSAXOM OMPOMIHEHHS MOXWMBHOIO
cepeaoBula abo iHAMBIAYanNbHMX KOMMOHEHTIB MOXWMBHOIO CepeaoBULLIA Nepea 3MillyBaHHAM. [Ona
MiHiMi3aUil BuTpaTW eHeprii i KiHUEBUX BUTPAT 3BMYAWHO BUKOPUCTOBYIOTb AK MOXHA HWXYY [03Y
ONPOMIHEHHS, ane npu sAKin gocaralTbes HeoOXiagHi pesynbtatu. Hanpuknaga, B 6aratbox Bunagkax,
came MOXMBHE cepeaoBulle abo KOMMOHEHTU MOXMBHOTO CepedoBULLA MOXHa 00pobutu O03010
ONPOMIHEHHA MeHwe 5 mpaa, Hanpuknag, meHwe 4, 3, 2 abo 1 mpaa. Y KOHKpPeTHMX Bunagkax
NOXXMBHE cepefoBuLLe 06pobNsAoTL 403010 ONPOMiIHEHHA NpubnusHo Bia 1 Ao 3 mpaga.

IHLLI BAPIAHTW 30IMCHEHHA
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B onuci BuHaxoay 6yB onucaHui pag BapiaHTiB 34iiCHeHHA. [MpoTe, nOTpidGHO MaTu Ha yBasi, Lo
MOXYTb OyTM 3pobneHi pisHi Moaudikauii BapiaHTiB 3AiicHeHHa 6e3 Biactyny Bia cyTi i 06'emy
BMHaxoay.

Hanpuknag, B TOW Yac $K BULLE PO3rnsganoca OAEKaHHA Cyxoro 30poa)keHoro 3sepHa 3
pPO34YMHHUMKU pevoBuHamu (DDGS), B aeakux BUNagkax, 3amMiCTb Cyxoro 36pokeHOro 3epHa 3
PO3YUHHUMKU PEYOBMHAMMU, KIHLEBUW MPOAYKT MOXE SBMATU coOOK BOnore 30POgKEHE 3epHO 3
pPO34MHHUMK pevoBuHamu (WDGS). Bonore 36pomkeHe 3€pHO 3 po3YMHHUMKM pevoBuHammn (WDGS) 3
BUCOKMM BMICTOM BOMNOrM 3BUYAWHO AYXe AOPOro NepeBo3UTH, i BOHO NiggaHe nNcyBaHHIO, ane y
JesKkux pasax WNoro MOXHa BMKOPUCTOBYBATW, HamMpuknaz, Ha Kopm XxygaoOi, Konu ycTaHOBKa
OOEPXKaHHA eTaHOomMy 3HaxoAuTbCsl NoOGNMU3y BiA CKOTAPCbKMX dhepM. Taki MOXKMUBOCTI 3aCTOCYBaHHSA
onucadi, Hanpuknaa, B nateHTHOMY gokymeHTi U.S. Patent Ne 6355456, 3MmicT sikoro npuBoanuTLCA TYT
LUMSIXOM MOCWITaHHA Ha HbOTO.

Y poskpuTux TyT cnocobax MOXyTb 3aCTOCOByBaTuca Metoaum abo MOKporo noapibHeHHs, abo
CyXOro noapibHeHHs.

BianoBigHO, iHWI BapiaHTW 3A4iMCHEHHS BXOAATbL B 00'€EM HACTYMHMX Aani NyHKTIB dopmynu
BMHaxoay.

POPMYJIA BUHAXOLOY

1. Cnoci® oaep>kaHHA KOPMOBMX BiaAXoAiB, KU BKMNIOYAE:

GioTexHonorivHy 06pobky 3epHa i/abo CUMPOBMHM, LWIO BKMOYae uentonoly i/abo nirHouenwonosy, 3
OAEpPKaHHAM €TaHoMy Ta iHWNX NPOAYKTIB;

OOEPXKaHHA KOPMOBMX BiAX04iB AK NOBIMHOro NpoaykTy B XOAi BKa3aHOi 0OpoGKM i ONpOMIHEHHSA
KOPMOBMX BiAX0AiB, WO O4EPXKYIOTb,

e KOPMOBI BigXxoan MICTATb aHTMBIOTMK, i YMOBM ONPOMIHEHHSA BUOMPAKOTb TAKUM YUHOM, OO BOHM
3abe3nevyBanu iHakTUByBaHHA abo pynHyBaHHA aHTUBIOTUKA.

2. Cnoci6 3a n. 1, B AKOMy GiOTEXHONOTIMHUIA NMPOLIEC BKITIOYMAE BUKOPUCTAHHS (PepMEHTY.

3. Cnocib 3a n. 2, B akoMy hepMEHT € (pepMEHTOM LIEMIONO3MN.

4. Cnoci6 3a n. 1, B AKOMy GiOTEXHONOTMHUIA NpoLUEC BKNtovae 6podiHHSA.

5. Cnocib 3a n. 4, B AKOMY KOPMOBI BiaAX0AWN BKIOYAOThL 36pOa>KEHE 3€PHO | PO3UMHHI PEYOBUHMN.

6. Cnoci6 3a n. 1, B AKOMy nicns OMNPOMiHEHHS KOPMOBI BigX0AM MICTATb MeHLe Hik 100 M. 4.,
Hanpuknag MeHwe Hixx 50, 25, 10 a6o 1 M. 4. 3a Macolo akTUBHOIrO aHTUBIoTuHKA.

7. Cnoci6 3a n. 6, B AKOMY KOPMOBI BiAX0aN NPakTUYHO HE MICTATb aKTUBHOIO aHTuBIoTuHKA.

8. Cnocib 3a n. 1, B AKOMY 10 ONPOMIHEHHSA KOPMOBI Bigxoau MIiCTATb npubnu3Ho Big 500 M. 4. go
npnbnusHo 10000 M. 4. 32 MACoI0 aKTUBHOTO aHTUBIOTUKA.

9. Cnoci6 3a O6yab-AkMM 3 nn. 1-5, B AKOMY A0 OMPOMIHEHHS Xap4yoBi 3anULLKW MICTATL BakTepil, i
ONPOMIHEHHS 3iMCHIOIOTb 3a YMOB, NPU SIKMX BiaOyBaeThCS 3HULLEHHA BaKTEpIN.

10. Cnoci® 3a n. 5, B AKOMy 30pOa>KEHE 3€pHO i PO3YUMHHI PEYOBMHU MigaaBanu CyLUiHHIO 3
OTPUMAHHSIM CYXOro 30poaXKeHOro 3epHa i po3unHHux pevosuH (DDGS).

11. Cnoci6 3a n. 10, B AKOMY CYLLiHHA NPOBOAWMN A0 ONPOMIHEHHS.

12. Cnoci6 3a 6yab-AkMM 3 NPUBEAEHUX BULLE MYHKTIB, B IKOMY ONPOMIHEHHS 3AiNCHIOIOTL NPU A03i,
GinbLwin Hixk 0,5 mpag.

13. Cnoci6 3a 6yab-AkMM 3 NPUBEAEHUX BULLE MYHKTIB, B IKOMY ONPOMIHEHHS 3AiNCHIOOTL NPU A03i,
MEHLUIN HixX 5 mpag.

14. Cnoci® 3a Oyab-sIKUM 3 NPUBEAEHUX BULLE MYHKTIB, B IKOMY ONMPOMIHEHHS 3A4iIMCHIOTbL NpU A03i
npubnusHo Big 1 Mpag ao 3 mpag.
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