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CIIOCOB OTJAEJIEHUS JIAIUAOB OT JIN3UPOBAHHOMN
JUIMHATOCOAEPKAIIEN BHOMACCHI

Hacrosimuee wu300peTeHne OTHOCUTCS K CrmocoOy OTHEIeHUs JIMIMHAOB, COAEpIKAIINX
MOJIMHEHACHIIIIEHHbIE KHUPHbIE KUCJIOTHI, OT JIUIUIOCOAEpKalield OMoMacchl, ¢ MpUMEHEHUEM

aleTroHa.

Jlumupel, copepkamue PUFA (HoJMHEHACHIEHHBIE JKUPHBIE KUCJIOTHI), MPEACTABISIOT
BBICOKHII HMHTEpEeC B KOPMOBOW, NHUINEBOH H (papManeBTUYECKOH MPOMBIIIIEHHOCTH.
BcenenctBue dpe3sMepHOro BbUIOBA PBLIOBI  CyIIeCTBYeT Oojbinas HEOOXOOUMOCTh B
aNbTEPHATHBHBIX HMCTOYHHKAX JUNHIOB, copepxkammx PUFA, momumo poiObero sxupa.
Oxazanoch, 4TO Tak)k€ HEKOTOpbIE LITAMMbl JpOACKEH U BOAOpOCI]EH, B 4YaCTHOCTH, KJIETKU
MUKpOBOAOpocel, Hanpumep u3 otrpsima Thraustochytriales, sBISFOTCS OYeHb XOpPOIIMM

HMCTOYHUKOM JIMNIUAO0B, conepxkamux PUFA.

Ho B oTHOmEHNM MUKPOOHBIX OPraHU3MOB U, B YACTHOCTH, KJIETOK OPraHHU3MOB U3 OTpsiza
Thraustochytriales, koropbie npoxyuupyroT aunuasl, cogepxauue PUFA, Beinenenne macia
U3 KJIETOK OKa3aJIoCh 0cOOeHHOH npobnemoit. Hanbonee 3¢ hekTHBHBIM METOIOM BBIAEITICHUS
Macia SIBJSIOCH INPUMEHEHHE OpPraHMYeCKHX pacTBOpHTENeH, momoOHbIX rekcany. Ho
INPUMEHEHHe OpPraHHYeCKHX  pAaCTBOPUTENEeH, MOJOOHBIX  TIeKCaHy, MPHUBOAUT K
(OPMUPOBAHUIO OMACHBIX YCJIOBUH paboThl, TpeOyeT MNPUMEHEHHS] JOPOrOCTOSIIErO
B3pBIBOOE30MACHOr0 OOOPYIOBaHMS M JUISI HErO0 HEOOXOIMMO BHEAPEHUE TOPOTOCTOSIIIETO

criocoba pereHepaLuy pacCTBOPUTENS BO N30€KaHNe 3arpsI3HEHUS OKPY KArOIeH Cpeibl.

B monbiTke uzbexxaTh MPUMEHEHHsS] OPTaHUYECKUX PAaCTBOPUTENEH, KOTOpPbIE MPUBOMST K
(OPMUPOBAHUIO OMACHBIX YCIOBHI PaOOTHI, B KadecTBe 3(P(HEKTUBHOTO aJbTEPHATHBHOTO
NyTH BBIAENEHHsT Macia ObuUl0 OOHAPYKEHO BBICAJIMBAHWE MAacja C IMOMOIIBI OOJBIINX
KONMMYEeCTB XJyopuna HaTpus. Ho mnpumeHenne OONBIINX KOJMHYECTB XJIOpUOA HATPHS
NpuUBOIUT K  00pa3oBaHMIO  MOOOYHOrO  MPOAYKTA,  MPEACTABISIOMIEro  coOoii
OeNUMIAN3UPOBAHHYI0 OHOMAcCy, KOTOPBIM IO NPUYHHE BBICOKOTO COAEPIKAHHS COJIU
HEBO3MOXKHO TMPUMEHSITh B Ka4e€CTBE KOPMOBOI'O HMHIPEIUEHTA, MO3TOMY CIIOCOO SIBIISIETCS
HEIOCTaTOYHO palMOHAIBHBIM. KpoMe TOro, BBICOKAasi KOHIIEHTpALHsI COJIM MPUBOAHUT K

ObICTPOI KOPPO3UHU MPUMEHSAEMOT0 O0OPYIOBAHUS U3 CTAJIHU.
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Takum 00pa3oM, LENbI0 HACTOSIIEro H300peTeHHs SBIUIOCh obecneunTh 3(PQEeKTHBHBIHI
croco0 BBIAENCHUS JIMOKMAA, B YAaCTHOCTH Jwumupaa, coxepxkamero PUFA, w3
JUMUAAOCOAEPKAIMX KJIETOK, B YaCTHOCTH, OpraHu3sMoB u3 otpsima Thraustochytriales, u
OIHOBPEMEHHO H30ekaTh HEOOXOAMMOCTH HE TOJBKO B OPraHMYECKUX PACTBOPHUTEISIX,
KOTOpBIE TPUBOAAT K (POPMHUPOBAHUIO ONACHBIX YCIOBHH pPabOTHL, HO JOMOJHUTEIBHO
n30exaTth HEOOXOOMMOCTH B BBICOKMX KOJIMYECTBAX COJEH JUIi  OCYLIECTBIICHHS

3¢ (PeKTUBHOTO BbIIENIEHHUS Maciia U3 KJIETOK.

JIOTIONHUTENBHON LEJBE)  HACTOSINErOo HW300peTeHHst SBJSUIOCH  00ecreduTh  Crocod
BBIICJICHUS JIUTIMAA, B YaCTHOCTH Jjumnuaa, coaepskamiero PUFA, u3 nmunumoconepskamux
KJIETOK, B YaCTHOCTH, OpraHu3MoB wu3 otpsaa Thraustochytriales, u ogHOBpeMeHHO
o0ecreynTh MONyYeHHe METUITHANZMPOBAHHON OHOMACChI, KOTOPYIHO MOKHO TMPHUMEHSIThH

KOMMepYeCKUM 00pa3oM, IPENNOYTUTENBHO B 00IACTH CEIbCKOTO XO35HCTBA.

Oxazanoch, uro oueHb 35((eKTHBHOE OTAEeNeHHe JHINUAOB OT KJIETOYHOro aedpuca,
cozepkalero BOAHYI a3y, MOKHO OCYINECTBIISATb, €CJIM B KAueCTBE PACTBOPUTENS LIS
BBIZICJICHUs] Macjia M3 OMOMAacChl MPHUMEHSTh ALETOH. B oTiM4Ke OT rekcaHa, aleToH He
NPUBOIUT K (OPMHUPOBAHHMIO OMNACHBIX VYCJIOBUH pabOThl, W €ro AONOJHHUTEIbHBIM
IPEUMYIIECTBOM OKa3aJOCh TO, YTO €r0 MOKHO JIETKO YAQJIUTh IIOCIE BBIAEIEHHS Maclia U3
TU3UPOBAaHHOW Ouomaccel. briaromaps ero HEOXHMIAHHO TIPOCTOMY OTHENEHHIO U
pereHepaiyy, aleTOH MOXKHO MOBTOPHO MCIONB30BaThb B CIOCOOE M, TAaKUM 00pasoMm,
IpefyCMaTPUBAETCS PALMOHAIBHBIA 3KOJOTHYECKHH CHOCOO BBIAENEHUS] O HACTOALIEMY

U300pETEHHIO.

JIOTIOJTHUTENBHBIM MPEUMYIIIECTBOM MPEIJIOKEHHOTO Crocoda Mo CpaBHEHHIO CO crocodamu
BBIACIICHUSA Macjia, KOTOPBIC PACKPBITbI B YPOBHE TEXHUKH, ABJACTCA TO, YTO €r0 MOXKHO
OCYLIECTBHTh JAOCTATOYHO OBICTPO, B YACTHOCTH TAK)KE NMPU HEUTPAJbHBIX 3HAYeHUsX pH,
T. €. Crnoco0 SIBJISETCS MEHee 3aTPAaTHbIM M 3aHHMMaeT MEHbILE BPEMEHH M0 CPaBHEHHUIO C

TEKYLIUMHU criocobamu BBIACJIICHNA Macja, PaCKPbITbIMU B YPOBHE TCXHUKU.

Takum oOpa3om, mepBbIii OOBEKT HACTOSIIETO HM300PETEHUs MpECTaBiseT cCoOOH crocod
OTAENEHHs JIUMHIA, COAEPKAIlero IOJMHEeHACHIeHHble >kupHble kuciaotel (PUFA), or

nedpuca OMoMacChl, MPeayCMaTPUBAIOIINN CIEAYIOIINE CTaIUH:

a) TONlydeHHE CYCIIEH3MH OMOMAcCChl, COAep allell KIETKH, KOTOpbIe COAEpKaT

munua, conepskamuiit PUFA;
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b) nM3MpOBaHUE KIETOK OMOMACCHI,

c) nobaBieHue K CyCleH3uH, nojydeHHoH Ha craauu (b), ameroHa no mocTukeHuUs
KOHEUHOTrO KOJMYECTBa, COCTaBIsIIOImero ot 25 no 47,5 Bec. % anerona,

d) TmiaTenbHOE NepeMeInnBaHue CyCIIeH3UH, MOMYIeHHOH Ha cTaanH (C);

€) OTHeNneHue Jerkor ¢asbl, Comep Kalleil MaciIo M aleToH, MOJy4YeHHON Ha CTaauu

(d), ot TsRENON (a3, coneprkalneii BOAy, alleTOH, COJIb U KJIETOYHBIN 1edpuc.

Ha cragun (c) nOpeanmouTUTENBHO MAOOABJSIIOT AaleTOH A0 JOCTHXKEHHS KOHEYHOI'O
KOJIMYECTBA, COCTaBiisiromero or 27,5 mo 45,0, B wactHoctu ot 30,0 mo 42,5, Gonee

npennoututenbHo OT 30,0 mo 40,0 Bec. % aueroHa.

IMpenmouturenpHo Ha cragmsx (b), (¢) u (d) cmnocoba CyCHeH3WIO HEMPEPBIBHO
MEPEeMENINBAIOT ¢ TNPUMEHEHHEM MeIIAaNKi W/MIW TepeMEIInBaloIero ycrpoicTea. Ha
cranusx (¢) w/wmm (d) cnocoba MPEenrnoYTUTENPHO MPUMEHSIOT MEepPEeMeIlnBaHue C HU3KUM
YCHJINEM CIIBHTa W/ WM TEPEeMElIMBAaHUE B AKCHAJILHOM HAMPAaBJICHUM, B YaCTHOCTH, Kak
packpeito B WO 2015/095694. HMmnennepsl, MOAXONALINE JUIsI TMEPEMEIIUBAHUS Tepen
ocyiecTBiieHreM cranuii (¢) u/umn (d) 1 B XoAe HUX, BKJIIOYAIOT, B YACTHOCTH, UMITEJLIEPHI C
NPSIMBIMHU  JIOTIACTSIMHU, JIOTIACTHBIE HMITEJUIEphl PaimToHa, akCHaabHO-TIOTOYHBIE MEIIAJIKH,
panuaIbHO-MOTOYHbIE MEIIAJKH, WMIICJUIEPbl C BOTHYTBIMH JIOMACTSIMH HA  JIMCKE,
BbICOKO3(D(pEKTUBHBIE HMIICJUIEPBI, TPOIMEJUICPHbIE MEINAJKH, JIOMACTHbIE MEIIAJIKH,

TypOMHHBIE MELIAJKU U MX KOMOWHALIUH.

[IpennouyrurenbHo 00pabOTKy aueToHoM, T.e. craauu (C)-(e), OCYLIECTBJSIOT TMpH
temneparype or 10 nmo 50°C, Oonee mnpenmouturenbHo oT 15 mo 40°C, naubonee
npennoutuTesibio oT 18 mo 35°C, B 4YACTHOCTH, MPU TEMIEpaTrype, MNPUOIU3UTETHHO

COOTBETCTBYIOLIEH KOMHATHOM.

JlusupoBaHue KJIETOK OMOMAaCChl MOXKHO OCYINECTBIISITh ¢ MOMOIIBI) CIIOCOOOB, M3BECTHBIX
CHIEIMAJTUCTAM B JTAHHON OOJIACTH TEXHHMKH, B YaCTHOCTH (DEPMEHTATHBHO, MEXaHUYECKH,

(bu3nUecKH WM XUMUYECKH, WM ITyTeM MPUMEHEHHUS UX KOMOMHALINH.

B 3aBucumocTn ot BPEMCHU BOSI[efICTBI/Iﬂ W/ WM CTENEHH HpI/IMeHﬂeMOfI CHIJIbI, MOXKECT OBITH
MoJIlydy€Ha KOMIIO3ULMs, COACpKallad UHCKIIIOUUTEIIbHO JIM3UPOBAHHBIC KIICTKHU, WA
KOMIIO3ulyA, coacpKalasa CMECb KIETOYHOTO ):[e6p1/1ca N HHTAKTHBIX KIJICTOK. TepMI/IH
«JIU3UPOBAHHAA JTUNHUACOACPKALIasA ouomMacca» B TaKoOi MEPE OTHOCHUTCA K CYCIICH3UU,

KOTOpasi CONEPKUT BOAY, KJIETOUHBIA NaeOpHC W MAacjo, BbICBOOOKIEHHBIC KJIETKAMU
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6I/IOMaCCbI, HO IMNOMUMO J3TOTO, TAKXKE MOXET MNpeAyCMaTpuBaTb AOMNOJHUTCIbHBIC

)
KOMIIOHCHTBI, B YaCTHOCTH COJIM, HHTAKTHBIC KJICTKH, OOIIOJHUTCIBbHBIC KOJIHUYCCTBA
JIMBUPOBAHHBIX KIJICTOK, a@ TAaKXKC KOMIIOHCHTbLI q)epMeHTaL[I/IOHHOﬁ Cp€abl, B YaCTHOCTU
NHTaTeJIbHbIE BELIECTBA. B NPEeANOYTHUTESHHOM BAapUAHTE OCYINECTBIECHUS HACTOSIIIErO
n300peTeHns JUIIb HeOONbIINE KOJINYECTBA MHTAKTHBIX KIIETOK, B YaCTHOCTH MeHee 20%,
npennoyTuTenbHO MeHee 10%, Oosee mpenmouTuTensHO MeHee 5% (OTHOCHUTENBHO 00Lero

KOJINMYECTBA MHTAKTHBIX KJICTOK, NPUCYTCTBYIOIIUX NEPEA JIM3ZUPOBAHHUEM KJICTOK 6I/IOMaCCbI)

NPUCYTCTBYIOT B JIN3UPOBAHHON OMOMAcCe MoCie CTaANH JTM3UPOBAHUS KJIETOK.

JIuzupoBaHue KJIETOK MOKHO OCYILLECTBJISITh, HAIPUMEP, C IPUMEHEHUEM npecca PpeHua s
KJIETOK, VJIBTPA3BYKOBOT'O JUCIIEPraTopa, FOMOTeHH3aTOpa, MUKPOMIIOUIN3aTOpa, IapOBOM
MEJIbHUILIBI, CTEPKHEBOW MEJbHUIIBI, [IIAPOBON MENIbHUIIbI C TaJbKOH, OMCEepHONW MeTbHUIIBL,
U3MENbYAOIUX BAJKOB C VCHJIEHHOH mojavel, LEeHTPOOEKHO-yIapHOH MENbHULBL,
MIPOMBILUICHHOTO HW3MEJBbYUTENS, CMECUTENA C BBICOKMM YCHIMEM CIBHIA, JOMACTHOIO

CMECHTEJISI W/ UTn MNOJIMTPOHHOI'O TOMOTCHHU3aTOpPA.

B mpennodruTenbHOM BapHaHTE OCYLIECTBIEHUS HACTOSINErO H300peTeHHs JH3HPOBAHUE
KJIETOK BKJIFOYaeT (P€PMEHTATUBHYIO 00pabOTKY KJIETOK C TIOMOIIBIO MPUMEHEeHUs1 (PepMeHTa,

pa3pyLIAOILEro KJIETOYHbIE CTEHKH.

B cooTBercTBUM C HACTOSIIMM H300peTeHreM (pepMeHT, pa3pylIaroInuil KJIeTOYHbIE CTEHKH,
NPEeANOYTUTENIBHO BbIOpaH u3 mporeas, newmonas (Hampumep, Cellustar CL (Dyadic),
Fibrezyme G2000 (Dyadic), Celluclast (Novozymes), Fungamyl (Novozymes), Viscozyme L
(Novozymes)), reMULEUIIONA3, XUTHHA3, MekThHa3 (Hampumep, Pectinex (Novozymes)),
caxapas3, MallbTa3, JiaKTas, ajbda-riIroKo3uaas, OeTa-TIOKO3WAA3, aMuja3 (Hampumep,
Alphastar Plus (Dyadic); Termamyl (Novozymes)), JU30LMMOB, HeHpaMUHHIA3,
rajakto3uaas,  anb(pa-MaHHO3MIOA3,  [NIIOKYPOHHIA3,  TCHAJypOHWAA3,  MyJUTyJiaHas,
rIoKoLepeOpo3naa3,  rajakTo3WILepaMuaas,  aleTWITaJKTO3aMHHKAA3,  (Qyko3uzas,
reKCO3aMHHHIA3, UAYPOHUIA3, MATbTa3-TJFOKOAMIIIa3, KcunaHas (Hampumep, Xylanase Plus
(Dyadic), Pentopan (Novozymes)), 6era-rimokana3 (Hanpumep, Vinoflow Max (Novozymes),
Brewzyme LP (Dyadic)), manrana3 u ux komOuHammii. [Iporeasa moxer ObITh BbIOpaHa 3
CepHHOBBIX MpOTea3, TPEOHMHOBBIX IMPOTEa3, LUCTEMHOBBIX MPOTea3, acrapTar-nporeas,
METaJUIONpPOTea3, IIIyTAMUHOBBIX MpOTeas, ayikajga3 (CyOTHJIIM3MHOB) M HMX KOMOHMHAIHUIL.
XUTHHA3a MOXKET MPEACTaBIATh cOO0H XxuroTpuoduaasy. IlektuHasa Moxer ObITh BBIOpaHa

U3 MEKTOJINA3, IIEKTO3UMOB, ITOJHUTAJIAKTYPOHA3 U UX KOM6I/IHaL[I/II\/'I.
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CootsercrByromuii yposeHb pH 11 ucnonb3oBanust pepmenrta 3aBucut ot pH-ontumyma

dbepmenTa.

B mnpennoyrurenbHOM BapHaHTE OCYLIECTBIEHMs HACTOSIIErO H300pETEHUs] NPUMEHSIOT
bepmenT ¢ pH-ontumymom, cocTaBnstoumm ot 6,5 no 8,5, npeanoururensHo ot 7,0 1o 8,0, B
YACTHOCTU NPHUOIM3UTENBHO 7,5, TakuM 00pa3oM, ypoBeHb pH, mpuMmeHsieMblii Ha TaHHOM
cTaguu, coctasisieT oT 6,5 no 8,5, B yactHoct ot 7,0 1o 8,0, nmpeanoyTurenbHo ot 7,3 1o
7,7. TlpennouTHTeNbHBIN (PEPMEHT, KOTOPbI MOXHO MPUMEHSTh B JaHHOM auamna3oHe pH,

npeAcTaBisieT CoOOH amkanasy.

@DepMEeHT MPEeaNOYTHTENbHO AO0ABJSIOT B BHAE KOHLEHTPHUPOBAHHOTO (EPMEHTHOTO
pactBopa, npenmnourureapHo B konndectse oT 0,01 no 1,5 Bec. %, Ooyee MpeAnoOYTUTETHHO B
kommuectBe oT 0,03 mo 1,0 Bec. %, Hambonee mpeanouyTUTENbHO B KojmuecTBe oT 0,05 mo
0,5 Bec. % OTHOCHTEIBHO KOJHYECTBA IOOABJISIEMOTO KOHLEHTPUPOBAHHOTO (hEPMEHTHOTO
pacTBOpa  OTHOCHTEIBHO  OOIIEro  KOJHMYECTBA  CYCHEH3MH  IOcie  A00aBIIEHHS

KOHLIEHTPHUPOBAHHOTO (PEPMEHTHOTO PacTBOpPA.

B oueHp NPpEANIOUTUTCIIbHOM  BAPUAHTEC OCYLICCTBJIICHHUA  HACTOSALIECTO I/I306peTeHI/I$I

JM3UPOBAHUE KJIETOK OCYIIECTBIIAIOT CIEAYIOIINM 00pa3oM:

i) HarpeBanue cycreHsuu (a) no temmeparypsl o S0°C mo 70°C, npeanoYTUTeabHO A0
temreparypbl oT S55°C pmo 65°C, u noOaBneHue (QepMeHTa, pa3pyLIArOIIero
KJIETOYHbIE CTEHKH, K (PepMEHTAllMOHHOMY OyJbOHY, W pPEryJHUpOBaHHUE IPU
HeoOxomuMocTH pH [0 COOTBETCTBYIOLIErO 3HAYEHUs, MPH KOTOPOM (epMeHT
paboTaer HaaneKaImuM 00pazom;

ii) ITommepskanue temneparypsl U pH B amama3oHax, ykasaHHbIX B (i), B TE€UEHHUE IO
MEHbLIEH Mepe OJHOrO 4aca, MPEANOYTHTEIbHO B TEUEHHE MO MEeHbIIeH Mepe IBYX

qacCoB, Oonee NPpEATIOYTUTEIIBHO B TCHCHHUE IIEPUOAA OT ABYX N0 YETHIPEX HACOB.

Ha cragum (1) ¢pepmMeHT MOKHO HOOABIATH IO WJIM TIOCIIE HATPEBAHUS CYCIIEH3WU W/HIH 10
WIM TIOCe peryiaupoBaHus ypoBHs pH. AHaJOrMYHO HarpeBaHHWE CYCHEH3HMH MOYKHO
OCYLIECTBIISITH A0 WM Tocie peryiaupoBanusi ypoHs pH. OmHako B mpennouTHUTENTHHOM
BapUAHTE OCYIIECTBJIECHHUs (PepMeHT n0OaBIAIOT IOCIE HATPEBAaHUs] CYCIIEH3UU U MOCHe
perynupoBanusi ypoBHs pH, ecmu perynupoBanme ypoBHs pH BooOme sBisercs
HEoOXOomuMBIM. B OueHb NpPEeArnouTHUTENPHOM BapUAaHTE OCYLIECTBIEHHUS BCE JEHCTBHS

OCYILIECTBJIAOT Ooee UM MeHee OOIHOBPEMECHHO.
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IIpenqnoururensHo Ha craausax (1) u (11) CYCIEH3UIO HENpPEPHIBHO MNEPEMEINUBAIOT C

NPUMEHEHNEM MEIIAJIKU W/ MU NTePEMEIINBAIOIIEero YCTPOHCTBA.

B npeanouTuTeNnpHOM BapHAaHTE OCYINECTBJIEHUS HACTOSINErO M300pETEeHUs BbIAETICHUE
Macjia OCYIIECTBIISIOT B OTHOLIEHUH CYCIIEH3MH, XapaKTEePU3YIOIIENHCs COeP:KaHUEM CyXOro
BemecTBa oT 30 no 60 Bec. %, npeanouruTenbHo oT 35 10 55 Bec. %, B wacTHOCcTH OT 40 110
50 Bec. %. DTO MOKHO OCYIIECTBJISATE JHOO MyTEM MOJYYEHHsI CYCIIEH3HH C COOTBETCTBEHHO
BBICOKHM COIep’KaHMeM Ouomaccel Ha craauu (a), JubO myTeM KOHIEHTPUPOBAHHSI
CYCTIEH3MH, TOJYYeHHOH MyTeM JIM3MPOBaHUs KJeTok Owomaccel Ha cramuu (b). Takum
o0pa3zom, B MPEATIOYTUTENIbHOM BapUAHTE OCYIIECTBJICHUS] HACTOALIETO N300pPETEeHUs, MOCie
JM3UPOBAHUS KJIETOK OMOMAcChl U epen 100aBJIEHHEM alleTOHA CYCIIEH3UI0 KOHIICHTPUPYIOT
10 ofimero comepskaHusi CyxXOro BemiecTBa, coctasisiromero or 30 mo 60 Bec. %, Oonee

MPEeAnoYTUTENBHO OT 35 1o 55 Bec. %, B wactHocTH OT 40 10 50 Bec. %.

KoHueHTpupoBaHHe CyCHEH3UU NPEANOYTUTENBHO OCYIIECTBIISIIOT MyTE€M BbIIapUBAaHUSA
Boabpl mpu Temneparype He Beime 100°C, mpeamourutensHo or 70°C mo 100°C, Oomnee
npennoututesibHo oT 80°C mo 90°C, no gocTuxkeHus o0IIero ConepskaHusl CyXOro BeIecTBa
ot 30 mo 60 Bec. %, Oonee mpexamoutruTenbHO OoT 35 1o 55 Bec. %, B wacTtHOcTH OT 40 110

50 Bec. %.

KoHueHTpupoBanue CyClneH3UM NPEANOYTUTENBHO OCYIIECTBISAIOT B BBIIAPHOM ammapare C
NPUHYIUTENbHON ILUpKyJsiumeidt (Hampumep, npoctymHoM ot  GEA, Tepmanums) ¢

obecriedeHrneM ObICTPOro yAaJeHHs BOJBI.

Brinenenue Macia U3 JH3UPOBAHHON OMOMACChI ¢ TIOMOIIBIO alleTOHA B OCHOBHOM paboTaeT B
IAPOKOM nuanazone 3HaueHunit pH. Ho mockonbky BeimeneHue Macia Jiydiie padoTaeTr npu
KHCJIBIX 3HadeHusx pH, B 4YacTHOCTM B MNPEANOYTUTENIBHOM BapUAHTE OCYLIECTBJICHUS
HACTOSIIIEr0 HM300pETeHMsT BBbIJEJNIEHHE Macjia MPOBOIAT TNPH KHUCIBIX 3HaYeHWsx pH, B
YaCcTHOCTH, NpH 3HaueHusax pH ot 2,5 1o 6,8, Gonee npeanouTuTenbHo npu 3Ha4eHusx pH ot
3,0 no 6,0. — Takum oOpa3oM, MpPU HEOOXOIUMOCTH, B 3TOM OCOOEHHO MPENNOYTHTEIHHOM
BApUAHTE OCYLIECTBJEHUs 3Ha4eHus pH peryaupyroT 10 3Ha4eHHsi, COCTaBJISIOIEro OT 2,5

1o 6,8, B wactHocTH oT 3,0 o 6,0, mepen nobaBeHUEM aleTOHA.

B wacTHOCTH B NpEeONOYTHTENILHOM BapHAaHTE OCYLIECTBICHMS HACTOSIIETO H300peTeHUs
BBIZIEJIEHHE Maciia MPoBOAAT npu 3HaueHusax pH ot 2,5 no 4,0, Oonee mpeAnodTUTENBHO NPH

3Hauenusix pH or 2,5 1o 3,5.
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B ngpyrom o0COOEHHO MpPENNOYTHTENBHOM BapUaHTE OCYLIECTBJIEHUS  HACTOSIIETO

n300peTeHns BbIIEIEHHE Macia MpoBOAAT npu 3HadeHusx pH ot 5,0 no 6,0.
B nononHuTEIsHOM OCOOEHHO MPENNOYTHTEIHHOM

BApHUAHTE OCYLICCTBJIICHUA HACTOALICTO I/1306peTeHI/IH BBIACJIICHUE Macjia HPOBOAAT IIPU

3HayeHusix pH ot 7,5 no 8,5.

B JOINOJIHUTCJIbHOM 0COOEHHO MPEATIOYTUTCIIBHOM BapHUaHTC OCYLICCTBJIICHHA HACTOALICTO

n300peTeHns BbIIEICHNE Macia mpoBoasT npu 3Haderusx pH ot 10,0 mo 11,0.

B nenom perynupoBanue 3HaueHus: pH MOXKHO OCYIIECTBJISATh B COOTBETCTBHH C HACTOSIIIIUM
u3o0peTeHneM TMyTeM MpUMEHeHHss JUOO OCHOBaHWH, JHOO KHCJOT, HU3BECTHBIX
CHEeLHAIMCTaM B JaHHOH 00JacTH TEXHHWKHU. YMeHblIeHne YpoBHs pH MOXHO MpoBOIUTH, B
YAaCTHOCTH, NyTE€M NPUMEHEHHS OPraHWYEeCKHX MM HEOPraHMYEeCKHX KHCJIOT, TaKUX Kak
CepHasi  KHUCJIOTa, a30THas  kuciora, (QochopHas kucjaora, OOpHAs  KHCIOTA,
XJIOPUCTOBOJIOPOJHAST KHCJIOTa, OPOMHCTOBOAOPOAHAS KHUCJIOTA, MEPXJIOPHAs KHUCIOTA,
THITOXJIOPUCTAsT KUCJIOTA, XJIOPUCTAsi KUCJIOTa, pTopcepHast kuciora, rekcadgropdochopras
KUCJIOTA, YKCYCHAsl KHCJIOTA, JJMMOHHAsI KMCJIOTa, MypaBbUHAsL KICJIOTA, UM UX KOMOMHALIUH.
ITockombKy >KenaTenpHO H30eraTh BBICOKOTO CONEpPKaHHs XJIOPUAA, B MPEANOYTUTENHbHOM
BapUAHTE OCYLIECTBIEHUs HACTOSIIEro M300peTeHuss B CHoco0e IO  HACTOsIIEMY
U300pETeHHI0 HE NPUMEHSIOT XJIOPHCTOBOAOPOAHYIO KHCIOTY MJIM TNPHMEHSIOT JIMIIb
HeOoJbLINe ee KOJNYeCTBa. B COOTBETCTBMM ¢ HACTOSIIMM HM300peTeHHeM CepHasi KHUCIIOoTa
NpeACTaBysieT COOOW MPENNOYTHTENbHOE BELIECTBO ISl YMEHbIIEHUs 3HaueHus pH.
VBenuyenne 3HaueHus: pH MOKHO OCYINECTBJISTb, B YAaCTHOCTH, IMyTeM TPHUMEHEHHsI
OPTaHUYECKUX WJIM HEOPraHMYeCKHX OCHOBAHWH, TaKWX KaK THIPOKCHMBL, B YaCTHOCTH
TUAPOKCUI HATPUs, THAPOKCUA JIUTHUS, THUAPOKCHI Kaius WWIN THUAPOKCHI KaJbLIUS,
KapOOHATHI, B YaCTHOCTU KapOOHAT HATpwsi, KapOOHAT Kayus WM KapOOHAT MarHusi, W/ WiH
OukapOOHATHI, B YaCTHOCTH OukapOoOHAT nuTus, OmkapOOHAT HaTpusi W/muiau OWKapOOHAT
Kanusa. BcernencTBue NErKOCTH HCMONBb30BAHUSI KUCIOTBI U OCHOBAHHUS TMPENNOYTHTEIBHO
NPUMEHSIIOT B KHUIAKOH (hopMe, B YaCTHOCTH B BHUJE KOHLEHTPHPOBAHHBIX PACTBOPOB, MPH
5TOM KOHLIEHTPALWsl KHUCJOThI WM OCHOBAaHUS B PAaCTBOPE IMPENNOYTHTEIBHO HAXOAMTCS B

nuarma3one ot 10 mo 55 Bec. %, B wacTHocTH B AnamnaszoHe ot 20 go 50 Bec. %.
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Crioco0 B COOTBETCTBUHU C HACTOSLINM U300pETEHHEM B Ka4eCTBE JOMOJHUTEIBHON CTaauu
BKJIFOUAET OTAENeHHE JIETKOM (as3pl, comeprkalieil Macio M alleTOH, NOJy4YeHHOW Ha CTaauH

(d), ot TsRETON a3kl comeprkaleii BONy, alleTOH, COJIb U KJIETOYHbIH 1e0puc.

Otnenenue yerkoit ¢gassl OT TsDKENON (ha3bl MPEANOYTHTENBHO OCYLIECTBISIOT C OMOIIBIO
MEXaHUYECKUX CPeACTB M MPennodyTHTeNbHO mnpu  Temmepatype 10-50°C, Oomnee
npeanoututenbHo  15-40°C, nHaumbonee mnpeanoururenbho 18-35°C, B wacTHOCTH mpH
TeMIieparype, MpUOIU3UTENIBHO COOTBETCTBYIOIIEH KOMHATHOW. TepMHH «MEXaHUYECKUe
CPeACTBa», B YAaCTHOCTH, OTHOCUTCS K crmocobam (uibTpanuuu U UEHTPU(YrHpOBaHUS,

HU3BCCTHBIM CIICNUAJIUCTaM B I[aHHOfI 00J1aCTH TEXHUKHU.

Otnenenue nerkoil ¢asel OT TsDKENOW (paspl MOKHO MPOBOAUTH MPU 3HauUeHHWsx pH,
NPUCYTCTBYIOIIMX B CycneH3uy, mnonyueHHod Ha craguu (d). Ho mnpenmoururensHOE
OTAENeHHE JIETKOH (a3l OT TsoKeNon (asbl mpoBonAT npu 3HaueHusx pH ot 5,5 o 8,5, Gonee
npennoututesibio ot 6,0 mo 8,0, B wactHoctm ot 6,5 mo 7,5, Takum obOpasom, B
NPEANOYTUTEIbHOM ~ BapUAHTE  OCYINECTBJIIEHUS]  HACTOSILIEr0  HM300peTeHHs  Iepen
OCYIIECTBIICHHEM OTJEJIECHUs JIETKOH (passl oT Tskenol (asbl 3HaueHne pH peryampyror, Kak

ITOKa3aHO BBIIIC.

ITocne otmenenusi nerkoit (as3pl, comepskamiel Macjio M aLEeTOH, aleTOH MOXHO JIETKO
oTAenuTh OT Macna, copepxamero PUFA, nyrem ucnapenus pacrsopurens. HeoxunaHzo,
UCMapeHne pacTBOpHUTENS padoTaeT HACTONBKO 3((EKTUBHO, YTO B Macie HE OCTaeTCs

BBIABJIACMBIX KOJIMYECTB all€TOHA.

OTtnenenrie pacTBOPHUTENSI MPEANOYTUTENIBHO OCYIIECTBISIIOT Mpu Temmeparype ot 40 mo
56°C u mpeArnoYTHTENHHO MPU MOHUKEHHOM JaBJIEHUU, COCTaBlsitoleM MeHee S00 mOap, B
gacTHOCTH MeHee 200 MOap, YTO MOXKHO PeajH30BaTh C MOMOINBI0 BaKyyMHOro Hacoca. B
KaueCTBE AaJbTEPHATUBBI WM JOIMOJHEHHUS, aLeTOH MOXHO OTHAENATh OT Macjia MyTeM

BO3JICHCTBHSI Ha JIETKYIO (pa3y TOKOM HHEPTHOTO ra3a, MPEeNroOYTHTEIbHO a30Ta.

B nanpHelimeM OYMINEHHOE MAclO, MOJY4E€HHOE TAaKUM 00pa3soM, MOXKHO IOMOJTHUTENIBHO
oOpabaTbIBaTh MyTe€M MPUMEHEHHUsI CIIOCOOOB, U3BECTHBIX CIEIMAINCTAaM B JaHHOW 00JacTH
TEXHUKH, B YAaCTHOCTU paduHUpOBaHUs, OOECHBEUNBAHUS, J€30OPUPOBAHUS W/WIN

BBIMOpA>KUBaHUS.
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Oco0eHHOe penMyIecTBO Crocoda Mo HACTOALIEMY M300PETEHHUIO 3aKIIFI0YAeTCsl B TOM, YTO
€r0 MOKHO OCYLIECTBJIATDH 663 MPUMCHCHUA KaKI/IX-J'II/I6O TOKCHUYHBIX OpPraHUYCCKHX
pacTBopuUTENeH, MOAOOHBIX TeKCaHy, MOSTOMY NAHHBII METOA SBJISETCS O€3BPEAHBIM IS

OKpYKaroIIeH Cpemsbl.

JIOMIOTHUTENbHOE MPEUMYINEeCTBO CHOCO0a MO HACTOSIIEMY H300pETeHHIO 3aKIIFOUaeTcsl B
TOM, YTO MOXKHO peaii30BaTh OuY€Hb A(PPEKTHBHOE OTHEJEHHE Macjia OT OCTaBLIEHCS
Ouomaccel 0Oe3 noOaBiIeHMs XJIOpUAA HATPHS, KOTOPBIH OOBIMHO TPUMEHSIIOT IS
BBICAJTUBaHUS Macyia u3 6romacchl. [IpeanouTurenbHO Crocod MOKHO OCYIIECTBIISITh BOOOLIIE
0e3 nobaBiieHMs] XJIOPUAHBIX COJieH, Hanboyiee MPEANOYTUTEIPHO Oe3 NOoOaBIIEHUs] KaKUX-
aubo coneii is BbicaiuBaHus Macia. OnHako HeOObIINEe KOJMYECTBA XJIOPHIHBIX COJICH, B
YaCTHOCTH XJIOPHJA HATPHUs, MOTYT NMPUCYTCTBOBATh B CYCIIEH3UU H3-3a (PEpMEHTAL[MOHHON

CpeIbl, TPUMEHSIEMOM TSl BBIPAIUBAHUS OUOMACCHI.

TakuMm 00Opa3oM, B MPEANIOYTUTEILHOM BapUAHTE OCYLISCTBIICHUS HACTOSIIETO H300pEeTeHUs
HE MPUMEHSIFOT XJIOPUA HATPUS WIH MPUMEHSIOT JUIIb HeOONbININE ero KOJUYeCTBa st
yJIy4LIE€HUs BbIAEIEHUs Macaa. B mpennouTuTenbHOM BapuaHTe OCYLIECTBICHUS] HACTOSALLETO
n300peTeHns U BBIACJICHUS Macyia U3 OMoMacchl NMpUMEHsIoT MeHee | Bec. % xiyopuaa
HaTpusi, Oojee mpennouTuTenbHO npuMeHstoT MeHee 0,5 wmm 0,2 Bec. % Xyopuna HaTpus,
HauOonee mpexnmoututenbHo menee 0,1 wmu 0,05 Bec. %, mpu 3TOM Bec. % OTHOCHUTCS K
o0imeMy Becy KOMIO3HMLHMHU Mocie n00aBieHHs XJopHuaa HaTpusi. B 4wacTHOCTH, B Cliy4ae
JaHHOTO BapUAHTa OCYIIECTBJICHUS 3TO O3HAYAET, UTO CYCIEH3HsI, MPUMEHsieMasi B criocode B
COOTBETCTBUM C HACTOSIIIIMM HU300peTeHUEM, MPEATNIOYTHUTENLHO COAEPKUT XJIOPUI HATPHS B
KonuyecTBe MeHee 2 Bec. %, Oojiee mpenmouTuTeNibHO MeHee | Bec. %, B YAaCTHOCTU MeEHee

0,5 wu 0,3 Bec. %, Hanbosee mpeanouTuTENbHO B KonndectBe MeHee 0,1 umu 0,05 Bec. %.

B 0coOeHHO mpeanoYTUTENIbHOM BapHAaHTE OCYINECTBISHHUS HACTOSINEro HW300peTeHus
BOO6H.I€ HE TIPUMECHAIOT XJOPUAHDBIX coJIel WU MNPUMCHAKT JIUIIb He60.HbIJ.II/Ie nux
KOJIMYECTBa AJId YJIYUHICHUSA BBIACJICHUA Macja. B AAHHOM BapHUAaHTEC OCYLICCTBJIICHUA IJIA
BBIACJICHUA Macjia U3 6HOMaCCbI MNPUMCEHAOT MPEATIOYTUTEIIBHO MECHEC 1 Bec. % XJIOPUAHBIX
conelt, 6bonee mpenmourutenbHo Menee 0,5 wimm 0,2 Bec. % XJIOPUAHBIX CoJjiel, Hamboee
npennoututesibHo Meree 0,1 wim 0,05 Bec. %, mpu 3ToM Bec. %6 OTHOCHUTCS K OOIIEMy BECy
KOMIIO3UIMK TIOCe A00aBIeHUs XJIOPUAHBIX cojiell. B wacTHOCTH, B cliydae HaHHOTO
BapMaHTa OCYINECTBJICHUs] 3TO O3HAYaeT, 4YTO CYCHEeH3Us, NpUMEHsieMas B Crocobe B

COOTBCTCTBHMU C HACTOALIHNM I/1306peTeHI/IeM, NpeaAnOUTUTEJIbHO COACPIKUT XJIOpUA, B
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YaCTHOCTH XJIOPUIHBIC COJIH, B KOJMYECTBE MeHee 2 Bec. %o, OoJiee MPeArnovTUTEIbHO MEHEe
1 Bec. %, B wactHOCcTH MeHee 0,5 umu 0,3 Bec. %, HauboJIee MPEAMOUYTUTENILHO B KOJMYECTBE

menee 0,1 umm 0,05 Bec. %.

B odeHb TPEANOYTUTENILHOM BapHaHTE OCYLIECTBICHHs HACTOSIIErO H300pETeHHUs, Kak
NPaBUJIO, HE MPUMEHSIOT COJIeH HJIM TMPUMEHSIOT JIUIIb HeOOJbIINEe MX KOJIUYEeCTBA JJIsI
yJIydIIEeHUs] BbIIEJIeHHsI Macia. B TaHHOM BapuaHTE OCYINECTBJICHHMSI [JIsl BBIOEIEHUs Macja
13 OMOMACCHI MPUMEHSIFOT NIPEANIOYTUTENLHO MeHee 1 Bec. % couteii, 6ojiee MpeanoYTHTETHEHO
npumensitor MeHee 0,5 wim 0,2 Bec. % coneli, HanOonee npeanodyTuTeabHO MeHee 0,1 wiu
0,05 Bec. %, mpu 3TOM Bec. %o OTHOCHUTCS K OOIIeMy BeCy KOMITO3HMLIUU TOCTe AO0aBJICHHUS
coneii. B wacTHOCTH, B Cily4ae MAaHHOTO BapUaHTAa OCYINECTBJICHHUS 3TO O3HAYAEeT, 4TO
CyCIleH3Msl, TpUMEHsieMas B Crocobe B COOTBETCTBHU C HACTOSIIUM H300pETeHHEM,
MPEANOYTHTENBHO COAEPKUT COJIM B LIEJIOM B KOJMYECTBE, COCTABISIOIIEM MeHee 2 BeC. %,
Oosee mpenmoutuTeibHO MeHee 1 Bec. %, B wactHocTH Menee 0,5 wu 0,3 Bec. %, Haubonee

MPEANOYTUTENBHO B KOJIMYECTBE, cocTapiisaomeM meHee 0,1 wnu 0,05 Bec. %.

CrnocoObl o HacTosALIEMy H300peTeHHI0 00eCneunBalOT O4eHb 3(P(PEKTUBHOE OTHENECHHE
Maciia, cozepskaiierocss B Ouomacce, OT KIJIETOYHOro jeOpuca M JPYrHX BeINeCTB,
comepkaMxcss B (epMeHTaunOHHOM OynboHe. Ilyrem mnpumeHeHuss crnocoOOB 110
HaCTOALIEMY I/I306peTeHI/IIO MO>XXHO OTACJIHNTDL OT OmroMacchl U BBIACIUTh NPEANTOYTUTEIIBHO

6onee 80 Bec. %, B yacTHOCTH OoJiee 90 Bec. % Macha, coaeprKalerocsi B Guomacce.

«Xnopum» B COOTBETCTBHM C HACTOSIIMM H300PETEHHEM OTHOCUTCS K KOJIMYECTBY
BBIAB/ISIEMOro XJjiopa. Konu4yecTBO MNPUCYTCTBYIOLIETO XJIOpA MOXHO OINpPENeNsTb C
MOMOIIIBIO, HAMpUMep, 3JeMeHTHoro ananusa B coorBercteuu ¢ DIN EN ISO 11885. Xnop
NPUCYTCTBYET B (hOpMe COJIel, KOTOpPBIE Ha3bIBAKOTCS «xJjopuaaMuy. ConepikaHue XJIOpUaa,
YIIOMSTHYTOTO B COOTBETCTBHH C HACTOSIIIUM H300pPETEHHEM, TaKK€ HA3bIBAEMOT'O «XJIOPHUJI-
MOHAMU», — OTHOCHUTCS HCKJIIOYUTENbHO K KOJMYECTBY BBIABISEMOrO XJjopa, a He K
KOJIMYECTBY BCEHW XJIOPUIHOH COJM, KOTOpas COAEP KUT, MOMHUMO XJIOPUA-HOHA, TaKXkKe

KaTUOHHBIN IMPOTHUBOUOH.

Crnocob B COOTBETCTBHHU C HACTOSILMM H300pETEHHEM MOKET IOMOJHHUTENBbHO BKJIKOYATh B
Ka4eCTBE CTAJANH MPEABAPUTENBLHON 00pa0OTKM MAacTEPU3ALUI0 CYCIEH3UH OMOMAcChl Mepen

OCYHIECTBJICHUEM JIM3UCA KIJIICTOK. HaCTepI/ISaLII/II'O NpeanoYTUTCIIBHO OCYILICCTBIIAKOT B
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TEUEHHE MEPUOA BPEMEHHU, cOCTaBsAroero ot 5 1o 120 munyT, B yactHoctu oT 20 1o 100

MHUHYT, npu Temnepatype ot 50 no 121°C, B uactHocTu ot 50 5o 70°C.

Knerku Owmomaccer, conepxamue PUFA, mnpeanoyturensHO NPeACTaBIsSIOT — COOOM
MHUKPOOHbIE KJIETKM WM KIeTKH pacTeHuid. I[IpennoyTurenbHO, KJIETKH CIIOCOOHBI K
nponyuupoBanuio PUFA Onarogapsi monukeTuacuHTasHoi cucteme. [lonukeTuacuHTasHast
cHCTEMa MOXET MPEACTaBJISITh COOOH YHIOTEHHYIO CHCTEMYy WM, Onarofapsi reHeTU4eCKOM

HHXCHCPUH, SK30ICHHYIO CUCTEMY.

KneTtku pacreHuil, B 4aCTHOCTH, MOTYT OBbITh BBIOPAHBI U3 KJIETOK OPTaHU3MOB U3 CEMEHCTB
Brassicaceae, Elacagnaceae u Fabaceae. Knetku opranusmoB cemeiictBa Brassicaceae
MOTyT ObITh BBIOpaHBI W3 TAKOBBIX poja Brassica, B 4aCTHOCTH M3 TaKOBBIX MAaCJIHUYHOTO
parca, MacJIM4YHON penbl W TOPYMLbl CAPENTCKOW, KJIETKH OpPraHu3MOB CEMENCTBA
Elaeagnaceae mMoryT ObITh BeIOpaHBI M3 TaKOBbIX poxa Elacagnus, B HaCTHOCTH M3 TaKOBBIX
Buza Oleae europaea; KJI€TKH OpraHu3MoB cemeilictBa Fabaceae mMoryt ObITh BBIOpaHBI H3

TakoBbIX poza Glycine, B yacTHOCTH U3 TakoBbIX Buaa Glycine max.

MuxkpoOHble OpraHu3Mbl, KOTOpbIE copep:kat aunug, copepxkamuii PUFA, mmpoko onucaHsl
B yYpPOBHE TE€XHUKM. B JaHHOM KOHTEKCTE MNPUMEHSAEMbIE KIETKM MOIYT, B YaCTHOCTH,
NPEACTaBJIATh COOON KIETKH, KOTOpbIE €CTECTBEHHBIM 00pa3oM yske mpoxyuupyioT PUFA
(TTOTMHEHACHIIEHHbIE JKUPHBbIE KUCIIOTHI), OAHAKO OHM TaKX€ MOTYT MpPEACTaBJIsATb COOOM
KJIETKH, KOTOpble B pe3yJbTaTe OCYIIECTBICHUS MOAXOMSIIUX CHOCOOOB T'€HETHYECKOH
WH)KCHEPUM WU BCJIEACTBHE CIy4allHOTO MyTareHe3a AEMOHCTPUPYIOT —YJIy4YIIEHHOE
nponyuupoBanre PUFA, wnu ux BooO1ne caenanu cnocoOHbME K nponyuupoBanuio PUFA.
IMponyumposanne PUFA  moxker  ObITh  ayKCOTPO(HBIM,  MHUKCOTPOGHBIM WU

reTepoTPOGHBIM.

buomacca mpeanmoOYTHTENBHO COAEPIKHT  KJETKH, KOoTopble mnponyuupyioT PUFA
rereporpodHo. KieTkn B COOTBETCTBHM C HACTOSLINM H300PETEHHEM MPEANOYTHTEIBHO
BBIOpAaHBI W3 BOJAOPOCIEH, rprOOB, B YACTHOCTH, APO’CKEH, OakTepui MM MPOCTEHIINX.
bonee mpennmodTuUTENbHO KIETKH MPEACTABISIIOT COOOH OMHOKJIETOYHBIE BOJAOPOCIH HUIH

TpHOBL

IMoaxopsiue KIeTKH MPOAYLUUPYIOLUINX MACIIO APOKKEH MPEACTaBIISIOT COOOM, B YaCTHOCTH,
TakoBple mTaMMOB Yarrowia, Candida, Rhodotorula, Rhodosporidium, Cryptococcus,

Trichosporon u Lipomyces.
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IMonxonsmue KIeTKH MPOAYLUPYIOIINX MAciIO MUKPOBOAOPOCIEH M MOJOOHBIX BOAOPOCISM
MHUKPOOPTaHU3MOB NPEACTABISIIOT COOOW, B YaCTHOCTH, KIETKH MHKPOOPTaHU3MOB,
BBIOpaHHBIX M3 THMa Stramenopiles (Takke HasbiBaemoro Heterokonta). MukpoopraHusmsl
Tuna Stramenopiles, B YaCTHOCTH, MOTYT OBbITb BbIOPaHbl M3 CIEAYIOLIUX TPYI
MuKpoopranusmoB: Hamatores, mporepomoHanel, onanunbl, Developayella, Diplophrys,
JaOUPUHTYNUABL, TpaycToXuTpuabl, Biosecids, oomuuetsl, rudoxurpruomurers;, Commation,
Reticulosphaera, Pelagomonas, Pelagococcus, Ollicola, Aureococcus, Parmales,
JIMAaTOMOBBIE BOIOPOCTH, KcaHTOGuThL, (eodursl (Oypble BOTOPOCIH), 3YCTHUIMATO(PUTHI,
padunoduter, cuHypumel, akcomuHbl (Bkitowast — Rhizochromulinales, Pedinellales,
Dictyochales), Chrysomeridales, Sarcinochrysidales, Hydrurales, Hibberdiales wu
Chromulinales. [lpyrue npeanodtutesnbHble TPYIIbl MUKPOBOIOPOCHEH BKIIOYAIOT UYJIEHOB
TPYIIBl  3€JE€HbIX BOAOPOCIEH M OUHOQIAreJUIATOB, BKJIIOYAs WIEHOB W3 poja

Crypthecodium.

buomacca B COOTBETCTBUH € HACTOSIIUM H300PETEHHEM IMPEINOYTHTENBHO COAEPIKUT KIETKH
opraHu3MoB u3 TakcoHa Labyrinthulomycetes (Labyrinthulea, maGupuHTynOMHLIIETOBBIE
rpuOBbl, JTAOUPHUHTYJIBI), B YACTHOCTH KJIETKH OpraHU3MOB U3 cemeiicTBa Thraustochytriaceae,
U MPEANOYTUTENBHO MO CYTU COCTOUT M3 Takux kjieTtok. CemeiictBo Thraustochytriaceae
(Tpaycroxutpunel) Bkimrouaer poxbl  Althomia, Aplanochytrium, Aurantiochytrium,
Botryochytrium, Elnia, Japonochytrium, Oblongichytrium, Parietichytrium, Schizochytrium,
Sicyoidochytrium, Thraustochytrium u Ulkenia. buomacca, B 4aCTHOCTH, NMPENNOYTUTEILHO
COZIEP>KUT KJIETKH OPraHu3MOB U3 poaos Aurantiochytrium, Oblongichytrium, Schizochytrium

i Thraustochytrium, rinaBHbIM 00pa3oM opraHu3Mbl U3 pona Schizochytrium.

B cooTBeTCTBUM C HACTOSILIMM U300pETEHHEM TIOJIMHEHAChIeHHas skupHasi kucjaora (PUFA)

MIPEINOYTUTENLHO MPENCTABISET COOON BBICOKOHEHACHIIIIEHHYO KUPHYIO Kucioty (HUFA).

Krnerku, mpucyTcTByromue B Onomacce, MpeArouTUTEIBHO XapaKTEPUIYIOTCS TE€M, YTO OHHU
coziepkaT 1o MeHblueil Mepe 20% 1o Becy, NPeANOYTUTENBHO MO MeHblled mepe 30% mo
BECY, B YaCTHOCTH 1O MeHbluel mepe 35% no Becy PUFA, B kaxnom ciaydae B repecdere Ha

CyXO€ BCIUICCTBO KIICTOK.

B cooTBercTBUHM ¢ HACTOALIMM H300pETEHHEM TEPMHH UMY BKIOUaeT (ochomummmasr,
CBOOOIHBIE SKUPHBIE KHUCJIOTBI, CIIOKHBIE 3(HPBI KUPHBIX KHUCIOT, TPHALMJITIMLEPHHBI,

CTEPHUHbI U CIIOKHBIE 3(QUPbl CTEPUHOB, KApOTHMHOHIBL, KCaHTOQWIbl (Hampumep,
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OKCI/IKapOTI/IHOI/I,I[bI); Yria€eBoaopOaAbl, MOJYHYECHHBIC U3 U3OMPEHOUAOB COCAMHCHUA U NPYTHUEC
JIMNUABI, HU3BECTHLIC CIHCIHUAINUCTY B I[aHHOfI 00acTH TEXHUKH. TepMI/IHbI CIMIIMA» H

«Macjio» NPpUMECHSAKOT B3aUMO3aMCHIACMO B COOTBETCTBUH C HACTOAIIUM I/I306peTeHI/IeM.

B mpenmoututenbHOM BapHaHTE OCYLIECTBIICHHs OOJBIIMHCTBO JIMMUAOB B JaHHOM Cly4ae
IPUCYTCTBYET B (hOpMeE TPUTTHLIEPHUAOB, IIPU 3TOM IPEANOYTUTENIFHO 1O MeHbIel mepe 50%
IO BECy, B YaCTHOCTH MO MeHbInel Mepe 75% 1o Becy, U B OCOOEHHO MPEenrnOYTHTEIbHOM
BapHaHTE OCYLIECTBIIEHUs IO MeHblnel Mepe 90% Mo Becy NPUCYTCTBYIOIIMX JIUIIHIOB

NPUCYTCTBYIOT B KJIETKE B JOpPME TPUTITULICPUIOB.

B cooTBercTBHU ¢ HACTOSIIIUM HM300PETEHHEM IOPA3yMEBAETCS, UYTO MOJUHEHACHIIICHHbIC
xupHble KHCIOTEl (PUFA) 03Ha4ar0T JKUpPHBbIE KUCJIOTHI, HMEIOLIHE 10 MEHbINEH Mepe IBe, B
YaCTHOCTH, MO MeHblieil Mepe Tpu nBoiHble C-C-cBsi3su. B COOTBETCTBUM C HAacCTOSALIUM
U300peTeHneM  BBICOKOHEHAchlleHHble  kupHble  kuciaotel  (HUFA)  sBisroTes
npeanoututensHbiMH  cpenn PUFA. B cooTBeTCTBHM € HAcTOSIIMM  H300peTeHUEM
nonpasymenaercs, uto HUFA 03Ha4aroT >kUpHBIE KHUCIOTBHI, UMEKINHUE [0 MEHbIIeH Mepe

yeTbipe ABoiHbIe C-C-CBA3M.

PUFA wmoryT mpucyTCTBOBaTh B KJIeTKe B CBOOOAHON (hopMe MM B CBsi3aHHOU (hopme.
IIpumeps! HanMuus B CBsI3aHHOH (pOopMe IPEACTaBISAIOT coO0H (Gochomunuapl U CIOKHBIE
s¢pupsr  PUFA, B d4acTHOCTM MOHOALWI-, AWALWI- W TPHALMIMIULEpUasl. B
NPEeANOYTUTENIHHOM BapuaHnTe ocyiectsieHus: oonapmnacTBO PUFA mpucytcrByer B popme
TPUTJULIEPUAOB, IPU 3TOM IPEANOYTUTENIBHO MO MeHblueil mepe 50% 1o Becy, B YaCTHOCTHU
no MeHbimeii mepe 75% mO Becy, M B OCOOGHHO NPEATIOYTUTEIbHOM BapHaHTE
ocy1necTBieHus o MeHblnel mepe 90% no Becy npucyrctByromux PUFA npucytcTByioT B

KJIETKE B ()OPME TPHUTITHLIEPUIOB.

IIpennoutrurensHeiMu PUFA  sBasitoTcss omera-3 SKUpHBIE KHUCIOTBI U OMera-6 S>KHUpHbIE
KUCJIOTBI, IPU 3TOM OMeTra-3 KUPHbIE KUCJIOTHI SIBJISIFOTCST OCOOCHHO MPENNOYTUTETbHBIMU. B
JAHHOM JIOKYMEHTE TMPEATIOYTHTEIbHBIMA OMera-3 >KUPHBIMH KHCJIOTAMHU  SIBJISIFOTCSI
siiko3ameHTaeHoBass kuciora (EPA, 20:5w-3), B wactHoctu (57,87,117,147,177)-31iko3a-
5,8,11,14,17-nenTaeHoBas KUCJIOTa, W JOOKo3arekcaeHomass kuciora (DHA, 22:6w-3), B

yactHocTH (47,77,10Z,13Z,16Z,197)-noko3a-4,7,10,13,16,19-rekcacHOBast KHCIIOTA.

B oueHp NPpEANOYTUTCIIbHOM  BAPUAHTE OCYLICCTBJIICHHUA  HACTOSALICTO H306pe’TeHI/I$I

MPUMEHSIOT KJIETKH, B YACTHOCTH KJIETKH MTamma Schizochytrium, KOTOpble IpOAYLHUPYIOT
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OJTHOBPEMEHHO 3HauutenbHoe koinuuectso EPA u DHA, mpu stom DHA npeanodrurensHo
NPOAYLUPYETCsl B KOJIMUecTBe Mo MeHbluel Mepe 20 Bec. %, NPenNnoYTUTENBHO B KOJINYECTBE
no mesblieii mepe 30 Bec. %, B uacTHocTH B koamdectBe oT 30 go 50 sec. %, u EPA
IPOAYLUPYETCsl B KOJMYECTBE MO MEHbIIeH Mepe 5 BeC. %, MPearnouTUTENbHO B KOJINYECTBE
no Menblel Mepe 10 Bec. %, B yacTHocTH B KonudecTBe oT 10 no 20 Bec. % (OTHOCUTENIBHO
o0mero  KONMYeCTBa  JIMNHAA, COAEPKAIerocs B KJIETKaX, COOTBETCTBEHHO).
[ponyumpyromue DHA u EPA mrammbr Schizochytrium MoryT ObITh MOJy4€HBI ¢ TOMOIIBIO
NIOCJIEIOBATEIbHOTO MyTareHe3a ¢ MOCJEAYIOUUM COOTBETCTBYIOLIUM OTOOPOM MYTaHTHBIX
IITAMMOB, KOTOpbI€ JEMOHCTPUPYIOT NpeumyliecTBeHHoe nponyuuposanue EPA u DHA u
koHKpeTHOe cooTHomeHne EPA:DHA. Jlro6oe xumudeckoe Wil HEXUMHUYECKOe (Hampumep,
ynbTpaduonerooe (UV) u3nyueHue) CpeactBo, CnocoOHOE HHIYLHUPOBATH T€HETUYECKOE
U3MEHEHHUE B KJIETKE APOXoKeN, MOXKET MPUMEHATbCS B KauecTBe MyTareHa. Takue cpencrtsa
MOTYT MPUMEHSATHCS] OTAEIBHO WM B KOMOMHALIMH APYT C APYTOM, M XUMHYECKHE CPEACTBA

MOT'YT NPUMECHATHCA B YUCTOM BHUAC UJTU C PACTBOPUTECIICM.

IIpennoururenpHble BUABI MUKPOOPTaHU3MOB poaa Schizochytrium, koTopble NpOAYLMPYIOT
onHoBpeMeHHO EPA u DHA B 3HauUTENbHBIX KOJMYECTBAX, KaK YKa3aHO BBIIIE,
nenonuposanbl o Ne nocryma ATCC PTA-10208, PTA-10209, PTA-10210 unn PTA-
10211, PTA-10212, PTA-10213, PTA-10214, PTA-10215.

Cycnensuss 6MOMacchl B COOTBETCTBHM C HACTOSIIUM HM300pETEHHEM MPEIOYTUTEIbHO
XapaKTepU3yeTCs INIOTHOCThIO OMOMACCHI, COCTABIISIOLIEH 10 MeHbLiei mepe 80 mmm 100 /i,
MPEANOYTUTENLHO O MeHbIel Mepe 120 umu 140 /71, Oosiee MpeanoYTUTENBHO 110 MEHBIIIEH
mepe 160 wmm 180 r/n (B mepecuere Ha copep:kaHue cyxoro BemectBa). CycrneH3us B
COOTBETCTBHHM C HACTOSIIMM H300pPETEHHEM TPEANIOUTUTENbHO NPEACTaBIsieT CoOoi
¢depmenTaumonnblii OynaboH. TakuMm 00pa3oMm, CYCHEH3Hs MOXKET OBbIThb MOJy4YeHa IMyTeM
KYJbTHBHPOBAHUS W BBIPAIIMBAHMS MOOXOMSIINX KJIETOK B (DEPMEHTALIMOHHOH cpene B

ycnoBusix, npu koropbix PUFA nmpoaynupyroTcs MUKPOOPTaHU3MOM.

CriocoObl  mosyueHus OMOMacchl, B YaCTHOCTH OHMOMACCBHI, KOTOpash CONEPIKUT KIIETKH,
comepkamme Junuabl, B dYacTHocTH PUFA, B 4YacTHOCTHM OpraHM3MOB W3  OTpsiAa
Thraustochytriales, mogpoOHO omucanbl B ypoBHE TeXHHKH (cM., Hampumep, W0O91/07498,
W094/08467, W0O97/37032, W0O97/36996, WO01/54510). Kak npaBuiio, npoayLHpOBaHHe
NPOUCXOANT Y KJIETOK, KOTOPbIE KYJbTUBUPYIOT B (pepMEHTEpPEe B MPUCYTCTBUH HCTOYHUKA

yrjaepoaa W HCTOYHHUKA a30Td, BMECTC C PAAOM AOMOJHUTCIIBHBIX BEIIECTB, TAKHUX KakK
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MHHEPAJIbl, KOTOpPbIe 00ECIIEUNBAIOT POCT MHUKpOOpraHu3MoB u npoaynuposanue PUFA. B
JAaHHOM KOHTEKCT€ MOTryT OBbITb JOCTHTHYTBl 3HAU€HUs IUIOTHOCTH OHMOMAacCHhl,
cocrapisitorine  Oonee 100 rpamMm Ha JIMTP, U 3HAYEHHUs] CKOPOCTH MPONYLIUPOBAHUS,
cocrapsromne Oonee 0,5 rpamM smnuaa Ha Jutp B 4vac. Croco0 MpeamnodTHTENbHO
OCYIIECTBJIIIOT C TIOMOLIBIO TPOLECCa, HM3BECTHOrO Kak IEPUOJUYECKUil crmocod ¢
HNOJIMUTKOM, T. €. OCYIIECTBJIAETCS IOCTENEHHAsA OANUTKA HCTOYHUKAMHU YIJIEpOAa U a30Ta B
xome ¢epmenranuu. Korma  HeoOXomumMoe — KOJIMYECTBO  OHMOMACCHI  IMOJIYYEHO,
NPOAYLUUPOBAHUE JIUIUAOB MOXKET OBITh MHAYLUPOBAHO PA3IMYHBIMH JEHCTBUSIMHU,
HampuMep IMyTeM OrpPaHUYEeHHUs MCTOYHMKA a30Ta, UCTOYHHUKA YIJEpOAa WM COIEpKaHUs

KUCJIOPOJIa MJIM KOMOWHALIMIA JaAHHBIX JEHCTBHA.

B npeamouTuTeNnsHOM BapHAaHTE OCYINECTBJICHHS HACTOSINETO H300pPETeHUs KIIETKU
BBIPAIUBAIOT /10 T€X IMOP, NIOKA OHU HE JOCTUTHYT IUIOTHOCTH OMOMACCHI, COCTABIISOIIEH I10
menbLIeit mepe 80 wim 100 r/xn, Gonee mpeanodYTuTeNnbHO Mo MeHblied mepe 120 nmm 140 1/m,
B HaCTHOCTU mo MeHbineld mepe 160 wmu 180 r/n (B mepecuere Ha COIEp:KaHUE CyXOTO

BemecTna). Takue criocoOs! packpsIThl, Harpumep, B US 7732170.

[IpenmodTurenpbHO, KJIETKH TMOABEPTaroT (PepMEHTALHH B CpPele C HU3KOW COJICHOCTBIO, B
YaCTHOCTH, YTOOBI H30€KaThb KOPPO3HUU. ITOTO MOXKHO JOCTHYb C TPUMEHEHHEM He
COZIepIKaINX XJIOpa COJIed HATpHsl B Ka4eCTBE MCTOYHUKA HATPHUSI BMECTO XJIOPUAA HATpPUS,
TAaKUX Kak, Harmpumep, CyJab(ar HaTpus, KapOOHAT HATPHs, THAPOKAPOOHAT HATPUS WU
KaJIbLIMHUPOBaHHASL copa. lIpeAamodruTenvsHO, Mpu (QepMEHTALUH XJIOPUA TMPUMEHSIOT B
KOJIMYECTBAX MeHee 3 1/J1, B 4acTHOCTH, MeHee S00 Mr/J1, 0COOEHHO MPEANOYTHTEIPHO MEHEE

100 mr/n.

[Monxonsiimue WCTOYHUKU yIiiepoAa NPEACTaBISIIOT COOOH Kak CHHPTOBbIE, TaK U
HECIIUPTOBBIE HMCTOYHMKHU yruepoga. Ilpumepbl CIHUPTOBBIX HUCTOYHUKOB YIJIepoaa
NPEACTaBISIIOT COOOM METaHOJ, 3TaHON ©W  u3omnpomaHon. [IpuMepsl HECTTUPTOBBIX
UCTOYHUKOB VTIJepoja TPEACTaBIIOT CO0OH (PYKTO3y, TIIIIOKO3Y, Caxapo3ly, Mejaccy,

KpaxMai U KYKypy3HYIO MTaTOKY.

HOZ[XOI[;IH_II/IG HCTOYHHUKU a30Ta MNOPCACTaBJIAKOT coboit  kak HEOPTaHUYECCKUE, TaK U
OpTaHHUYECCKHUE HCTOYHUKHU  a30Ta. HpI/IMepr HECOPTaHUYCCKUX  HCTOYHHUKOB  a30Ta

NPEACTaBJSIIOT COOOW HUTPAThl M COJM aMMOHUS, B YaCTHOCTH CyJib(aT aMMOHHSA H
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TUAPOKCH aMMOHUs. IIpuMepsl OpraHMYeCKMX HCTOYHHMKOB a30Ta MPEACTaBISIIOT COOOM

AMHWHOKHUCJIOTHI, B YaCTHOCTHU IJIyTaMaT U MOYCBHHY.

Kpome Toro, nnsi obecriedeHuss MOJOXKUTENIbHOrO 3((exkra B OTHOIMIEHUH (PepMeHTALHH,
TaKke MOXHO JOOABJIATh HEOPTaHMYECKHE WJIM OpraHM4Yeckue coequHeHus gocdopa u/mmm
U3BECTHBIE CTHMYJIMPYIOLINE POCT BEINECTBA, TAKHE KaK, HAPUMEp, IPOXOIKEBOH 3KCTPAKT

WJIH SKUJKUN KYKYPY3HBIA SKCTPAKT.

[IpennoyruTenbHO, KJIETKU TMOABEprarT ¢gepmeHtrauuu npu 3HaueHun pH ot 3 mo 11, B
4acTHOCTU OT 4 10 10, ¥ NpeAnoYTUTENBHO NPU TEMIIEPATYPE, COCTABISAIOLIEN IO MEHbIIEH
mepe 20°C, B wactHocT OT 20 1m0 40°C, 0COOEHHO MPEANOYTHTENLHO MO MEHbINEH Mepe

30°C. TunmuHbIA mponece pepMeHTannuu 3aHIMaeT 10 nmpumepHo 100 gacos.

ITocne 3aBepiieHHss (pepMEHTALNN KIJIETKH MOXHO ITaCTEPU30BATH C LEIbI0 YHUUYTOXKEHUS
KJIETOK U A€aKTUBALUHN (PEPMEHTOB, KOTOPbIE MOTYT CIIOCOOCTBOBATh PA3PYLICHHIO JIUTUIOB.
[TacTepu3anyy NpeaNnOYTHTENBHO TOCTUTAIOT ITyTEM HarpeBaHUsl OMOMAcChl 10 TEMITEPATY Pl
or 50 mo 121°C, mpeamoutrurenpHo oT 50 no 70°C, B TeueHue mepuora BPEMEHHU,

cocrassrolero ot 5 10 80 MuHyT, B 4acTHOCTH OT 20 10 60 MUHYT.

AHAJIOrMYHO, TIOCTIe 3aBepIIeHHs (PePMEHTALUH MOTYT OBITh TOOABJIEHbl AHTHOKCUIAHTHI C
uenbto 3amuthl PUFA, mpucyTcTByomux B OOMacce, OT OKUCIUTENbHOrO pa3pyleHus. B
JAHHOM KOHTEKCTE MpeANOYTHTEIbHbIE aHTUOKCHIAHTHI mpeactapisitoT codoit BHT, BHA,
TBHA, stokcuxuH, Oera-kapoTHH, BUTaMHH E, B wacTtHocTH TOokodepon, u ButamuH C.
AHTHOKCHJIAHT, €CJIH MPUMEHSIETCS, MPEANOYTUTENBHO N00aBsoT B kKojudectse ot 0,001 mo
0,1 Bec. %, npennoutuTenbHO B KostruecTBe OT 0,002 mo 0,05 Bec. %0 OTHOCHTENBHO OOIIEro

KoM4YecTBa (pepMEHTAIIMOHHOTO OyJIbOHA MOCe JOOABISHHS AHTHOKCHUIAHTA.
JIeMOHCTpaLlMOHHBIE IPUMEPBI
ITpumep 1

HenpomsITeiil Ki1€TOUHBIA OyJbOH, comepskamuil MukpoOHble kieTku (Schizochytrium sp.)
npu mioTHocTH Ouomaccsl Oosee 100 /i, HarpeBamu no 60°C B mepeMernnBaeMoM COCYJE.
Ilocne narpeBanusi cycneHsuu ypoBeHb pH perymuposBanu no 7,5 myTeM NpUMEHEHHs
kaycrudeckoit conbl (50 Bec. % pactopa NaOH) nepen nodasnenuem ankanasel (Alcalase®
24 FG (Novozymes)) B xunkoii ¢opme B komudectse 0,5 Bec. % (mo Becy OynboHA).

CmemmBanue nponospkaiu B TedeHue 3 yacos mpu 60°C. Ilocne 3T7oro cMech TM3UPOBAHHBIX
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KJIETOK TIEPEHOCHIIN B BBITAPHOM anmapar ¢ MPUHYIUTENbHONW UPKYJIALUEH (TOTyYeHHbIH OT
GEA, I'epmanust) u Harpesanu a0 temnepaTtypsl 85°C. KoHLeHTpHUpOBaiy CMeCh B BBITAPHOM
annapare ¢ NMPUHYJUTEIbHOW LUPKYJIALUEH A0 AOCTHKEHHs OOINEero COAep:KaHUs CYyXOro

BEILECTBA, COCTABIIOIIEro mpudmausurensHo 30 Bec. %.

3arem orOupanu (QpakiuM KOHLUEHTPUPOBAHHOW CMECH JIM3UPOBAHHBIX KJIETOK H
perynupoBanu pH 1o koHKpeTHOro 3HaveHus ¢ npumeHeHueMm 6o NaOH, mubo H,SOy, B
pe3yJibTare 4ero moJiydajau aJuKBOTHI CO 3HaueHusiMu pH, cocrasistomumu 3,1, 5,6, 8,1 u

10.4.

[Tocne 3TOro ajaMKBOTHI MOJYYEHHBIX (PAKIHMNA MEPEMEIINBAIN C PA3HBIMH KOJHYECTBAMHU
alleTOHa, KOTOpble NOOABJSLIM K 3TUM aJIMKBOTaM IPH KOMHATHOH Temneparype. Ilocie
noOaBNeHNsI alleTOHA, MOJYYeHHbIE CYCIIEH3UH TLIATEIbHO MEPEMEIINBAIN C MPUMEHEHHEM
BUXpeBOro cMecutens. [locne nepemMerBaHus MPOBOAUIN pasaeneHue Ga3 ¢ MpUMEHEHHEM

neHTpudyru.

IMocne ueHTpudyrupoBaHus B TMEPBYI OdYepenb ONpenessiid, ObUia JH  MOJydeHa
macioconepxkamasi (aza. Ecnm macnocomepskamasi ¢asa Obuta MOJydeHa, OMpenessuiu
KOJIMYECTBO Macja, COAEpKaIlerocsi B JaHHOW (ase, M0 CPAaBHEHUIO C HAYaJbHBIM OOLIMM
KOJIMYECTBOM Maciia, CoAepikKammmcsi B Ouomacce. Pe3ynbTaTel pacKpbIThl B CIEAYIOIIUX

TabnuLax.

Tabmuna 1. Dxcrpakuus aneronom mpu pH 3,1

AueToH 27,5 | 30 32,5 |35 37,5 |40 42,5 |45 47,5
[Bec. %]

Jlusuposanusiii | 29,0 | 28,2 | 27,3 | 26,0 25,0 |[24,2 23,1 |22,1 |21,2
Oy1poH [r]

AnertoH [r] 11,1 | 12,5 | 13,2 | 14,1 [ 154 |16,6 | 17,2 | 18,6 | 19,2

Brigenennoe 88,3 | 84,8 | 752 | 81,0 74,3 (72,1 [78,1 | 604 |61,3
Macio [Bec. %]

Tabmuua 2. Dxcrpakuus aneroHoM mpu pH 5,6

Aueron [Bec. | 27.5 | 30 32,5 |35 37,5 |40 42,5 | 45 47,5
%)

Jluzuposanusiii | 29,1 | 28,0 | 27,0 | 26,2 | 25,1 |24,1 |23,1 |22,0 | 21,0
OyipoH [r]
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AnertoH [r] 11,1 | 12,2 | 13,3 | 14,1 [ 15,1 |16,1 | 17,1 | 18,0 | 19,2

Brinenennoe 73,3 | 74,7 | 65,6 | 73,7 | 71,2 | 609 | 70,6 |64,6 |34,7
Macio [Bec. %]

Tabmuna 3. Dxcrpakuus aneronom mpu pH 8,1

AueToH 25 27,5 |30 32,5 | 37,5 | 40 42,5 |45 47,5
[Bec. %]

Jusuposanusiii | 30,1 [ 29,2 [ 28,1 27,3 | 25,0 | 24,2 | 23,0 | 22,0 | 21,0
Oys1poH [r]

AuertoH [r] 10,1 11,3 (12,2 | 13,4 | 15,0 | 16,2 | 17,0 | 18,2 | 19,8

BrinenenHnoe 548 161,3 [ 67,2 | 52,1 [61,3 | 61,3 [41,0 |45,2 | 36,0
Maciio [Bec. %]

Tabnuna 4. Dxcrpakiws aueronom nipu pH 10,4

AneToH 25 27,5 |30 35 37,5 | 40 42,5 | 45 47,5
[Bec. %]

Jluzuposanusriii | 30,0 | 29,0 [ 28,0 | 26,1 | 25,0 | 24,1 | 23,0 | 22,0 | 21,0
OyipoH [1]

AnertoH [r] 103 11,0 (12,3 | 14,4 | 15,1 | 16,1 | 17,1 | 18,1 | 19,0

Brinenennoe 68,1 62,1 [51,5 |62,3 (47,3 | 71,0 | 57,2 | 62,5 | 76,0
Macio [Bec. %]

Kak MOXHO y3HaTh M3 TaOJHIBL, allETOH OKA3ajJCs XOPOLIMM CPEACTBOM JJIsi BbIIEJICHUS
Macjia M3 OMOMACCHI, €CJIM KOJMYECTBO aleTOHAa HAXOOWIOCh B auamasoHe or 25,0 mo
47.5 Bec. %, 4TO OBLIO PACCUUTAHO HA OCHOBAHMU KOHEYHOH CYCHEH3HH, MOJYYEHHOH Mocie
nobaBjieHusi aneToHa. ECiaM KOJMYeCTBO aleTOHA HAXOAWJIOCh B 3TOM JHAma3oHe, TO
Macyiocoaepskamas gasa HaOMonanach B BepXHEW 4acTH HeHTPU(YrUPOBAHHON CYCIIEH3HH,
KOTOpasi MOMUMO Macjia TaKke conuep:kajia HeOOJbIIMe KOJMYECTBA alleTOHa W BOIBL B
cllydae eCJid KOJIMYECTBO aleToHa Obuto b0 Beime 47,5 Bec. %, nmubo Hike 25,0 Bec. %,

paznenenue (a3 He HAOIIOAAIOCH.

bonee Toro, okazajoch, 4TO BbIIEJEHHE Macija, MO-BUJUMOMY, MPOUCXOAMUT Jydlle INpHU

KHUCJIBbIX 3HaUeHusIX pH.

ITocne otneneHust maciocozpepskaiied (aspl OCTATOUHBIE BOAY M AlE€TOH MOXHO JIETKO

YAAJIUTb IYTEM HUCIIAPCHU.
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WO 2019/048327 PCT/EP2018/073323

dopmyJia u3odpeTeHust

Crioco0 otneneHus JUMUAA, COAEPIMKAIErO MOJIHMHEHACHIIEHHbIC JKUPHBIE KHCIOTHI

(PUFA), ot nebpuca Ouomaccsl, npeaycMaTpUBAIOIINNA CIEAYIOINUE CTaUH:

a) TOJIy4eHHE CYCIIeH3MM OHOMACChI, COIEpIKallel KJIETKH, KOTOpble COAepIKaT
g, copepxkamuii PUFA;

b) JM3UpPOBaHHUE KJIETOK OMOMACCHI,

c) nmobaBiieHHE K CYCIIEH3WH, MOJy4eHHOH Ha craauu (b), alleToHa A0 JOCTHKEHUS
KOHEYHOI'0 KOJIMYECTBA, COCTABIISIIOIIETO OT 25 10 47,5 Bec. % aleToHa;

d) TmarenbHOE NMepeMeInnBaHue CyCIIeH3UH, TOJyYeHHON Ha CTaauu (C);

€) oTaeNeHue JIerkol ¢asbl, comepikamedl Macio U aleToH, MOJYYeHHOH Ha CTaauu

(d), ot TsKENON (hasbl, comeprKalIeii BOMY, alleTOH, COJIb U KJIIETOYHBIHN 1eOpuc.

Criocob mo m. 1, rme Ha cranuu (C) K CycreH3ud OMOMacchl TOOABISIOT ALETOH JIO
JIOCTHXKEHUS] KOHEYHOTO KOJHUYeCTBa, COCTaBsitoiiero oT 27,5 no 45,0, B 4aCTHOCTH

ot 30,0 no 42,5, npeanoururensHo ot 30,0 no 40,0 Bec. % aueroHa.

Crioco6 mo nroboMy H3 MPeAbIAyINUX MYyHKTOB, Ii€ MEPEeMENINBAHNE CYCIIEH3UN Ha
cramui  (d)  OCYIIECTBISIIOT  MyTeM  BCTPSIXMBAHWS, CMEIIMBAHHUS W/ WU

NepeMeIInBaHs ¢ IOMOIIBIO BUXPEBOTO CMECUTECJIA.

Crnoco6 mo mrobOoMy M3 MPEnbIIyLUIMX MYyHKTOB, TA€ JU3UPOBAHHE KJIETOK OHOMAcCChI

OCYIIECTBISIFOT (PEPMEHTATUBHO, MEXaHUYECKH, XUMUYECKU W/UTH (PU3HUECKH.

Cnoco6 mo 1.4, rae IU3UPOBaHUE KJIETOK OHOMACChl IPEAyCMaTpUBAET
(depMeHTaTUBHYIO 00pabOTKY KJIETOK C TIOMOLIbK (PePMEHTa, pPa3pyLIArOIIEro

KJIETOYHBIC CTCHKMU.

Crnocob mo m. 5, rae JTU3UPOBaHHE KJIETOK OMOMACCHI OCYIIECTBISIIOT CIENYIOIIUM

obpazom:

i) HarpeBaHume CycreH3uu Ouomaccel 10 Temmeparypel ot 50°C mo 70°C,
NPEANnoUTUTENBHO 10 TemnepaTtypsl oT 55°C no 65°C, mobasnenue QepmeHTa,

pa3pyLIAlOIero KJIETOYHblEe CTEHKH, K (pepMEHTaLUHOHHOMY OyJbOHY, W
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peryiaupoBaHue, rnpu HeoOxoauMoctd, pH 10 cOOTBETCTBYIOIEro 3HAUEHUs, MPH
KOTOpOM (hepMeHT padoTaeT HaaIeKamum o0pa3om;

ii) momnmepskanue Temneparypbl U pH B nuanasoHax, yka3aHHbBIX B (1), B TEUEHHUE I10
MEHbLIeH Mepe OJHOro 4aca, MPEANOYTUTENbHO B TEYEHHE IO MEHbIIEeH Mepe
ABYX 4YacoB, Ooyee TPENNOYTUTENHHO B TEYEHHE IepUOJa BPEMEHH,

COCTABJIAOLICTO OT ABYX OO YETBIPEX YaCOB.

Crnoco® mo ynro0oMy W3 TpeAbIAYIIUX MYHKTOB, IZI€ IOCHE JIM3UPOBAHUS KJIETOK
CYCHEH3MI0O KOHLEHTPUPYIOT A0 0Omero comepikaHusi CyXxOro BeLIeCTBa,
cocrapysironiero ot 30 mo 60 Bec. %, Oonee mpenmouTuTeNbHO OT 35 1o 55 Bec. %, B
cllydae €ClId CYCIIeH3Usl XapakTepusyercs Ooyiee HU3KHM COAEPIKaHHEM CYXOro

BE€HIICCTBA.

Crioco0 o mr000oMy U3 MPenbIyLIIX MyHKTOB, I7ie CTaaud (C)-(€) OCYIEeCTBISIOT PH
temneparype ot 10 go 50°C, mnpemmouturensHo ot 15 mo 40°C, OGonee
npeanouTuTesibHo oT 18 mo 35°C, B 4acTHOCTH mpuU TeMmmeparype, TPpHOIU3UTEIBHO

COOTBETCTBYIOLIEH KOMHATHOM.

Crniocob mo mroboMy M3 MpenbIyIUX MyHKTOB, TAe nepen nodaBjieHneM aleToHa B
COOTBETCTBUM CO cragueil (c), 3HaueHne pH perymupyroT o0 KHCJIOTHOTO, B
yacTHOCTU A0 3HaueHus pH ot 2,5 no 6,8, npennoururensHo a0 3HaveHus: pH ot 3,0

10 6,0, B ciydae ecii CyCIeH3Usl XapaKTepu3yeTcs: ApyruM 3HaueHuemM pH.

Crocob6 mo nmroboMy M3 MpenblAyIIUX TMYHKTOB, /i€ OTHENeHUE JIerkou (hasbl,
coiepIKaIlel Maclio U alleTOH, OT TsoKeno (asel, comeprkaineil BOAy, alleTOH, COJIb U
KJIETOYHBIA 1eOpUC, OCYINECTBISIIOT ¢ TMOMOINBI0 MEXAaHUYECKUX CPENCTB W
MPEINOYTUTENLHO MpH 3HaueHusix pH ot 5,5 no 8,5, 6onee mpennoututensHo OT 6,0

1o 8.0.

Crnoco6 mno mro0oMy U3 MPenbIAyIIUX TYHKTOB, BKIIOYAIOIUN B KadeCTBE

JOTIOJIHUTENBHOMN CTa iU OTAENIEHUE alleToHa OT Macia, coaepxkainero PUFA.

Crnoco® mo moboMy M3 NpeAbIAYIIUX IYHKTOB, IZle CYCIIEH3US XapaKTepU3yeTcs

TJIOTHOCTBIO OMOMACCHI, cocTaBJisitoLIelt mo meHbiuei mepe 80, 100, 120 unu 140 /.
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Criocob6 mo mo00oMy W3 MPEenbIAyIIUX MYyHKTOB, T KIETKHU, KOTOpbIE COIepKaT
munua, copepskamuit PUFA, BbIOpaHbI 3 KJIETOK BOAOpOCiel, rpuboB, MpOCTEHIINX,

OakTepuii, MUKpPOBOOPOCIEH, PACTEHUI U X CMECeH.

Cnoco6 mo m. 12, rae MHKpOBOZOPOCIM BbIOpaHBI W3 TUma Stramenopiles, B
YaCTHOCTHU us3 ceMeNncTBa TPayCTOXHUTPHUIDI, npeanoYTUTCIIbBHO us3 pona

Schizochytrium.

Crnoco6 mo mrobomy u3 nm. 5 -13, rae ¢epmeHT, pa3pyLIaoIuil KIeTOYHbIE CTEHKH,
BBIOpaH W3 TNpOTeas, LEJUI0JIa3, TeMHULEIUII0Na3, XHTHHA3, IeKTHHA3, caxapas,
MaibTa3, JiakTa3, aibda-rimoko3unas, Oera-TIFOKO3WIa3, aMuias, JIH30LHMOB,
HelpaMUHHIA3, TaJakTo3uzaa3, aib(a-MaHHO3MIA3, TIFOKYPOHWMA3, T'HallypOHHUJA3,
MyJUTyJIaHa3, TIFOKOLepeOpo3naas, ralakTO3WILepaMuia3, aleTUITaIKTO3aMIHIA3,
¢yko3nnas, rekcozamuHUIA3, UAYPOHUZAA3, MalbTa3-TJIIOKOAMIUIa3, OeTa-IiIFoKaHas3,

MaHHAdHa3 U UX KOM6HH21LIPII>1.
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