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BUOKOHBEPCUSA PACTUTEJIbHbIX OTXOA OB
B KOPMOBbLIE U NMUIWLEBDbIE APOXXXEBDbIE NPEMAPATDI

HNBan A. ®omenko, I'osisip M. Kepumona®

DI'HOY BO «Mockogckuti 2ocy0apcmeeHHblil' YHUBePCUme M NUUe8bIX NPOUIEOOCE »;
Bonokoramckoe wocce, 11, 2. Mockea, 125080, Poccuiickaa @edepayus

AnHoTtanus. Henocrarok Ocnka B MUTAaHWH YEIOBEKA M JKUBOTHBIX, HANMUYNE OOMBIIOTO KO-
JMYCCTBA PACTUTEIBHBIX OTXOAOB, KOTOPBIC MMCIOT JANbHEHINNI MOTCHIMAT M1 WCHONb30BAHNU,
HO celuac MOYTH HE UCTIOIb3YIOTCS, SIBISIOTCS CEPhE3HBIMU MPOOIeMaMHy, TPEOYIOIUMH HE3aME -
nurenpHOro pemeHus. COBpeMEHHbIE METOABI OHOTCXHOIOTHH B COCTOSIHUU PEIIUTH 3TOT BOIIPOC.
Henpro qarHOr0 0030pa OBIIO H3YUEHUE CYIIECTBYOIIX TEXHOIOTHI NCTIOIb30BAHUS APOXKIKEH AT
MOJIy4UCHUS OEIKa Ha OTXOAAX PACTUTEIBHBIX NPOU3BOACTB. OTXOABI PACTUTEIBHON OMOMACCH, H3HA-
YaJIbHO SBJISFOIUCCS HEYCBOSCMBIMU MOTHCAXAPHIAMH, TIPU UCTIOIB30BAHUH CTIICLIUATBHBIX METOA0OB
00paboTKH pacnaJaroTcs Ha JETKO COPAKUBACMBIC Caxapa, KOTOPBIE MOTYT CIY>KUTh XOPOIIUM CyO-
CTpaToM JIsl HAKOILUICHHS TIOTHOLIEHHOTO APOMIKEBOTO OEJIKa, a APOACKEBast KICTOUHAS CTCHKA CIIO-
coOHa CBA3BIBATH TOKCHHBI HEKEIATESIBHBIX MUKPOOPTAHHN3MOB U BEIBOJUTD UX M3 KUIICUHOTO TPAKTA
YENOBEKA M KUBOTHBIX, MO3BOJISS BKIIOUATh MX B COCTaB OMOIOTMYCCKH aKTHBHBIX JOOABOK (PYHK-
IIMOHATBHOTO HaszHaueHms. B 0030pe paccMmaTpuBaroTCs MPEeHMMYILIECTBA UCTIONb30BAHUS JPOACKEH
[0 CPABHCHHIO ¢ APYTHMH MHKPOOPTaHM3MAaMH W TEXHOIOTHH MNpOBEACHHUs mpouecca. Bosmoxno
HCTOIB30BAHUC ITYOMHHOTO M TBEPAO(]A3HOTO KYTbTUBHPOBAHMS, IEPBOEC M3 KOTOPBIX TEXHOIOTH-
YECKH NMPEANOUTUTEIbHEE. PAcCMOTPEHBI MPOAYKTHI U MPETApaThl, MPOU3BOAUMBIC 3apYOCKHBIMU U
OTEUE CTBCHHBIMU MTPOU3BOAUTEIIME. [T KOPMOBBIX MpenapaToB HCNOAb3YIOTCs Aposoku: Candida,
Saccharomyces, Hansenula, Torulopsis, Rhodotorula n np.; 1as numeBoi IpOMBIIIIICHHOCTH B OC-
HOBHOM Saccharomices cerevisiae, Torula. IlomyueHHBIC TPOAYKTHI, 00OTAINEHHBIC OCIKOM H KOM-
MOHCHTAMH IPOXKIKEBBIX KJICTOK, CYIICCTBCHHO OTIMYAIOTCS OT AHATOTOB MUTATEIBHON LICHHOCTBIO.
JaHHbBIH TOAX0A K UCIIOIB30BAHMIO OTXOA0B MPOU3BOACTB HA MPEAIPHATHIX MOXKET CACIATh MHOTHE
MPOU3BOACTBCHHBIC ITHKIIBI 3AMKHYTHIMU, HOBBICUTh SKOIOTHYHOCTh 3aBOJAOB, YMCHBIINTE HCHYK-
HBIC TPAThl HA YTHIM3ALUIO OTXOAO0B U YBEIHIHUTE OOIIYIO BEIPYUKY.

KuroueBble c10Ba: pacTUTETBHBIC OTXOABL, THAPOIN3 ChIPbs, ONOKOHBEPCHSI, KOPMOBBIC JPOK-
JKH, TIMIICBBIC JPOMOKEBBIC IPeHaparsl
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Abstract. The lack of protein in the diet of humans and animals, the presence of a large amount
of plant waste, which have further potential for use, but are now almost not used, are serious problems
that require immediate solutions. Modern methods of biotechnology are able to solve this issue. The
purpose of this review was to study the existing technologies for using yeast to produce protein from
plant waste. Waste of plant biomass, which are initially indigestible polysaccharides, when using spe-
cial processing methods, break down into easily fermentable sugars, which can serve as a good sub-
strate for the accumulation of full-fledged yeast protein, and the yeast cell wall is able to bind toxins,
undesirable microorganisms and remove them from the intestinal tract of humans and animals, allow-
ing them to be included in the composition of biologically active additives for functional purposes.
The review examines the advantages of using yeast in comparison with other microorganisms and the
technology of the process. It is possible to use deep and solid-phase cultivation, the first of which is
technologically preferable. The products and preparations produced by foreign and domestic manu-
facturers are considered. Yeast is used for feed preparations: Candida, Saccharomyces, Hansenula,
Torulopsis, Rhodotorula, etc.; for the food industry — mainly Saccharomices cerevisiae, Torula. The
resulting products, enriched with protein and components of yeast cells, differ significantly from ana-
logues in nutritional value. This approach to the use of industrial waste at enterprises can make many
production cycles closed, increase the environmental friendliness of plants, reduce unnecessary waste
disposal costs and increase total revenue.
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Beenenmue

Ilo npornosam, k 2050 rony HaceneHue
MHpa NOCTUTHET NPUMEPHO 9,7 Muiauap-
noB uenosek [19, ¢. 3]. TakoMy HaceneHuUro
notrpedyercss 1250 MUIIMOHOB TOHH Msica
U MOJIOYHBIX NMPOAYKTOB B TOf [Jis HOp-
MaJIbHOTO OOecriedeHust OENIKOM JKHUBOTHO-
ro MPOUCXOXKIAEHUS MPU TEKYLIUX YPOBHSIX
notpeOnenust. Pactyuiuii crpoc 3acTaBuT
4eJI0BEeUeCTBO UCKATh aJbTepHATUBHBIE HC-
TOYHUKH OeJKa, KOTOPbIE CMOTYT 3aMEHUTh
WJIM JIOTIONIHUTb PacTUTENbHbIE O€NKH, KO-
TOpbIE B HACTOsILIEE BPeMs HCMONb3YHTCS
B KauecTBe KopMa [Jis >kKMBOTHBIX. Cre-
IyeT OTMETHUTh, YTO OOBIYHBIE PACTHUTEIb-
Hble OENKH, KaK MpaBUJIO, YCBAUBAIOTCA C
HEOCTaTOYHOH 3((EeKTUBHOCTBIO. UYTOOBI

MOJIy4HTh | KT )KMBOTHOTO Oenka motpely-
€TCsl IPUMEPHO 6 KI' paCTUTENBHOrO Oemka
[16, c. 1].

OnHuM W3 pemeHuil 3Toi npoOneMsl
ABJISIETCS MICTIONB30BAHNE MUKPOOHBIX Oe-
KOB, CHHTE€3UPyEeMbIX IrpubaMu, BOAOPOCIIs-
MU uian OakTepusiMu. J{pOXKKHU SBISAIOTCA
ONHUMH U3 JIyULINX KaHAMJATOB HAa 3Ty
ponb. OHU OBICTPO PACTyT, HAKATUIMBAIOT
Oonbloe copepskaHue Oenka, MO CpaBHe-
HUIO C MHIEIHAJIbHBIMU I'pUOaMHU MMEIOT
HU3KHMI PHUCK 3arps3HEHUs CIOpPaMH M HX
JEeTKO OTAeNATh. J{posksku xoporo cbanaH-
CHpPOBAHBI 10 AMHMHOKHCIOTHOMY COCTaBY
U SIBJISIIOTCS HCTOYHUKOM BUTAMHUHOB (B OC-
HOBHOM rpymmbl B). Takke oHu comepxkar
MEHBLIEE KOJINYECTBO HY KJIEMHOBBIX KUCJIOT
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(5-12%), uem GaxTepun (8—14%), uro ynpo-
IIAeT OUYUCTKY AJISI IPUMEHEHUS B MUIIEBbIX
NPONYKTaxX WM B Ka4eCTBE MHIPEIHEHTOB
IUTs1 KUBOTHBIX KopMoB. Kpome Toro, OpLi1o
MOKa3aHO, YTO HEKOTOPbIE IPOXIKU MOTYT
OKa3bIBaTh IOJIOXKUTENbHOE BO3JEHCTBHE
Ha 310POBb€ CBUHEHN, AOMAUIHENH NTULBI U
PBIOBI 32 CUET HAJTUYHS OMOAKTUBHBIX U UM-
MYHOCTHUMYJIUPY FOIINX COENMHEHUH, TAKHX
KaK [-TJIIOKaHbI U o-MaHHaH [13, ¢. 2].

JApoxoku MOTyT NpeBpalaTb JErkKo-
IOCTYTHBIE M HEIOPOTrHe MPOMBILIJIEHHbIE
OpraHu4eckne MoOOUHbIE MPOAYKTHI B BbI-
COKOKAQUEeCTBEHHBIH O€JIOK W JUMUABI s
JaJIbHEHNINEero NCTIONb30BAaHUS B KMBOTHBIX
KOpMax U Jake IJ1s1 moTpeOJIeHUs uesoBe-
koM [14, ¢. 1-6]. PacTuTenbHble OTXOIbI CO-
aepokat OOJIbIIOe KOJIMYECTBO caxapos (Ief-
JFOJI03a, COCTOSIIIAs U3 OCTATKOB MOJIEKYJIBI
TJIFOKO3BI, T€MHILEIUTIONO3bI, COCTOSIIUE U3
OCTaTKOB apaOMHO3bIL, TrajaKTO3bl, MaHHO-
3bl, (PYKTO3BI, KCHJIO3BI). BOJIBIIMHCTBO
arpoNpOMBIIIIEHHBIX OTXOIOB HE Iepepa-
OaTbIBaeTCA, MO3TOMY B OCHOBHOM OHH yTH-
JTU3UPYIOTCS TMOO MyTeM COKMraHus, Ju0o
nyTeM BbIBO3a Ha cBasiku. HeoOpabGoTaHHbIe
OTXOIbl CO3JAIOT PAa3JIMYHbIE MPOOIEMBI,
B TOM 4YHCJie U3MEHEHHE KJIMMarta, IpOHC-
XOJSIIIEE 33 CUET yBEIMUYEHHUS KOJIHYECTBA
napHUKOBbIX ra3oB [17, ¢. 1]. Tlockonbky
Takne IMOoOOYHBIE TMPOXYKTHI OOraTel Lel-
JIFOJIO30H, TeMUIICJUTFOJIO30M U JTUTHUHOM H
TaK KaK IPOKHU He 00nanaroT pepMeHTaMu
st 3¢ dekTuBHON nepepaboTKu 3TUX IO-
JMMEPOB, TO MCHOJIb30BAHUE TAKOTO ChIPbHS
TpeOyeT mpeaBapuTeIbHON 00padOTKH IJIst
MOJIYYEHHsI CaxapoB, KOTOPbIE MOTYT OBITh
accuMuIpoBansl [15, c. 660—-662].

B xadecTBe ChIpbS MOMET HCIIONIB30-
BaTbCs. mociecnuprToBast Oapna (oTxon
MPOM3BOACTBA ATUJIOBOTO CIHUPTA), TIOACO-
HEYHasi JIy3ra, XJIONKOBas IIeyXa, OTXOIbI
IIPOM3BOACTBA JIyOSHBIX BOJIOKOH (KOCTpa
JIbHA ¥ KOHOILJIN), CBEKJIOBHYHBII KOM, Me-
Jacca, OTXOABl KapTo(erekpaxMaibHOTO
NPOM3BOACTBA, IHBOBAPEHHOH, ILIOAOBO-
OBOLIHOM, KOHCEPBHOH MPOMBILIJIEHHO-
creii u ap. [3, ¢. 11-12]. Takkxe BO3MOXKHO
NOJy4YeHHe JpOXCOKeH Ha pacTUTENbHBIX

UCTOYHHMKAX ChIPbS: OTXOABI IPEBECHHBI
XBOMHBIX U JUCTBEHHBIX TIOPOJ U CEITBCKOTO
xo3s1icTBa [2, ¢. 1967-1969].

C mnomompl0 OHOKOHBEPCUM pPaCTH-
TEJIbHOI'O CBIPbSl MOKHO TOJYUYHUTH CIEAY-
IOIIUE BUABI MPONYKTOB: IMHINEBBIE IMPO-
OYKTBl U KOPMa C BBICOKHM COAEpPKAHUEM
Oenka, OENKOBbIE THIPOJIU3ATHI PACTH-
TEJIbHONH OMoMacchbl, 00e3BpeKEHHbIE MPO-
OyKTBl U KopMa. B 3aBucumoctu ot BUAa
pPACTUTEIBHOIO CBHIPbS MEHSIETCI M €ro
coctaB. B OCHOBHOM 3TO mOJMMeEpHI yIUie-
BOAHOW MpPHUpPOAB! (LEJUII0JI03a, JIUTHUH,
NEeKTHH), a Takke TUrHUH 1 Oenok. Camble
npocThie CyOCTpaThl AJIs1 THAPOIN3a — 3TO
KpaxMaJl U MEKTUHOBbIEC BEIECTBA, T’UIPO-
JIU3 TeMHIEIIIIOJIO03bI IPOTEKaeT TPYyIHEE,
U, HAKOHEI, CaMble TSKEJIOTUAPOIU3ye-
Mble CyOCTpaThl — LEJJII0J03a U JINTHUH
[7, c. 209-216].

MeToab! U pe3y/ibTAThI

Ilonny4yenne KOPMOBBIX APOKIKeH

B ocHOBHOM 1111 MPOU3BOACTBA KOPMO-
BOro Oeika HCHONB3YIOT MHMKPOCKOIHYe-
ckue rpudsl ponos Candida, Saccharomyces,
Hansenula, Torulopsis, Rhodotorula n np.
OTH IITaMMBI-TPOAY LIEHTBI CIIOCOOHBI pa-
CTH Ha PACTUTENIbHBIX CyOCTpaTax M MX I'd-
ApONM3aTax U CYyLIECTBEHHO YBEIUYHBAThH
conepxkanue Oenka [11, ¢. 1-9].

Cymectsyer 2 cioco0a KyJIBTUBHPOBA-
HUS IPOKIKEH Ha PACTUTEIBHBIX OTXOAAX: C
HETIOCPEACTBEHHBIM TUAPOIU30M HIIH Tpsi-
MOl OHMOKOHBEpCHEN PaCTUTENBHOTO ChIPbs
[1, c. 28-33].

s ocymecTBiaeHus crocoda ¢ ruapo-
JU3aTaMH PACTUTEIBHOTO ChIPbSl UCIIONb3Y-
10T CJIEAYIOLINE CTaAHH:

1. KucnoTHbIl ruapoans CeIpbsl B KUC-
JION cpene noj AeHCTBUEM BBICOKMX TE€MIIe-
paryp. Unet, kak nmpaBuio, 10 HAKOTIJIEHUS
pPEenyLUpPYIOIIMX BELIECTB B KOJIUYECTBE
3,5%.

2. Iloaroroska runponusara. Ounuctka
€ro OT NPUMeCceH, HEraTUBHO BJIHMSIOLINX Ha
JKU3HENESITENIbHOCTD 1IeJIEBBIX MUKpOOpra-
HU3MOB, U HEHTpaIN3alus THAPOIN3ATA U3-
BECTKOBBIM MOJIOKOM U aMMHAaKOM.

3. I'nyOunHas GpepmeHTaINS.
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Cy1mika 10 mosy YeHHsi IOPOIIKa C BIIaK-
HOCTBIO He Oosee 10%.

MeTon UCNONB30BAHUS KUCIOTHOTO TH-
IpOJIN3a UMEET Cy LIIECTBEHHBIH HEOCTATOK
— HaJU4Me JOTOJHUTENBHBIX CTAIuN IJIs
OCYIECTBJIEHUs TUAPONIN3a ¢ J0OaBIEHIEM
KHCJIOTBI U €€ MOCJIENYIoUIeNH HenTpaau3a-
UM U YAAJCHHEM TOKCHYHBIX JJII MHUKpPO-
OpPraHu3MOB COEITMHEHUH.

ITosTOMy HcTONB30BaHUE MPAMOI OHO-
KOHBEPCHH TPEACTaBIsAET OONBLUINN HHTE-
pec it MPOMBIIIJIEHHOCTH. [{Jis ocy1mecT-
BJIEHUS ITPOLIECCa XaPAKTEPHBI CTAIUH:

IToaroToBka pacTUTENBHOTO CyOCTpaTa.
Hanpumep, runporepmuueckoii o0Opabort-
KOW MJTM MEXaHUYECKUM ITy TEM.

I'myOunHast unu TtBepnodaszHas ¢ep-
meHTauus. OqHaKO APOXKIKHU ropasno XyxKe
pUCHOCOONIEHBl K TBEPAO(PA3HOMY KyJIb-
THUBUPOBAHMIO, YeM MULEHAJIbHBIE TPUOBI,
U3-32 HAJINYHSI HUTEBUIHBIX TU(], TPOHU3BI-
BAIOIINX BECh CYOCTpPaT M HMCIIONB3YIOMINX
Oonpliiee KOJMYECTBO MUTATENbHBIX Be-
mects [8, ¢. 161-164; 9, c. 7].

3) Otnenenne ApoXxokeBO OMOMACCHI
OT )XKUAKOH (pa3el (€cau UCMOTB30BAJICS TITY-
OWHHBIN METON).

4) Cywmka u u3MebpueHHe.

IIpumepoM MOTyT MOCHY>KUTb HaH-
Hble ucrounuka [10, c. 243-248]. JIsa oto-
OpanHBIX mTamMMa npoxokeil Guehomyces
pullulans KB 1-34 u Debaryomyces hansenii
H, ., IMEIOT OTHOCHUTENBHO OONBIIOH BBIXON
U CrocoOHBbI pacTH Ha cpemax Oe3 mpensa-
PUTETBHOIO TUAPONU3a ChIpbs. DepmeH-
Talusl MPOBOAUTCS TIIYOWHHBIM CHOCOOOM
Ha MEKTHHE CBEKJIOBUYHOIO JKOMA C LIEJIBIO
IPOM3BOACTBA KopMoBoro Oenka. Hakorue-
Hue Oeyka apoxckamu (Haubonbliee conep-
JKaHHMEe ChIPOro mpotenHa Obuto 16,57%, u3
KoTOpeIX 16,20% opraHn4eckoro asora) u
HAJIUYUE XUTHUHITIOKAHOBBIX KOMIIJIEKCOB
KJIETOYHBIX CTEHOK, OOJIafarommux copou-
pyroLIeil crmocoOHOCTHIO, MPEACTABIISICT HH-
Tepec IJIs1 UCIOIb30BAHUS STONW NOOABKH B
paLMOHaX MOHOTACTPHYHBIX JKBAYHBIX JKH-
BOTHBIX (IJIs TIOBBILIEHUS YI0€B) 1 CBUHEN.
CornacHo pesyJibTaTaM OIBITOB OBbLIO yCTa-
HOBJIeHO, 4uTO Guehomyces pullulans KB

1-34 mposiBasieT TakKe KCUJIaHA3HYIO U Lell-
JFOJIA3HYI0 aKTUBHOCTb, YTO MOXKET 3HAYH-
TEJIBHO PACUIUPUTH BO3MOXKHOCTD TIPUMEHe-
HUS 3TUX JPOXKEH [J1s1 APYTUX Cy OCTPaTOB.
B IlIBennu npumensercs npsimas OHo-
KOHBEPCHUSI OTXONIOB MepepadoTku KapTode-
JIs1 C UCTIONIb30BAHUEM JBYX MHUKPOOPTaHM3-
MOB, KOTOpBIE PAacTyT B CHUMOMOTHUYECKON
acconuanuy, nox HaszBaHueM «Cumba»
[18, c. 6]. Ha xaprodene nepepadaTbiBaro-
IIUX 3aBONOB OOIIee KOJUYECTBO IOTEPh
MoskeT pocturatrb 40—-50% ot Macchbl KapTo-
denst. ITH OTXOABI MOTYT CJIY )KUTh ChIPbEM
st nonyderust Oenka. Tak, 1Mo IaHHBIM
psna aBTOpoB, Ha | M’ Cpenbl, MPUTOTOB-
JEHHON u3 oTxomoB KapTtodenenepepabda-
THIBAIOIIMX 3aBOJOB, MOJKHO MOJYYUTb A0
30,4 xr KOPMOBBIX IPOXKKEH C COmEp KaHU-
€M CYXHX BELIECTB OKOJIO 25%. DTO BbILIE,
YeM MPH BbIPAIlBAHUHU JPOXOKEH Ha 3€PHO-
BOI miu 3epHO-MenaccHoi Oapne. ITporecce
ocy1ecTBisieTcs B ABa 3Tana. Ero ocoden-
HOCTb 3aKJIIOUAeTCsl B TOM, UYTO Ha MepBOH
cranuu Lindomycopsis fibuligera runponu-
3yeT KpaxmaJ Ioj| JeHCTBUEM COOCTBEHHBIX
aMUJIONIUTUYECKUX (PEePMEHTOB 10 TMpo-
CTBIX CaxapoB. 3aTeM MHTAaTeNbHAasl Cpena
C TPOCTHIMH cCaxapaMH TIepeKaunBaeTCs
BO BTOPOH (epMeHTEp OONBLIETO pa3Mepa,
rae n00aBiseTcss BTOPOH MUKPOOPTaHU3M
— Candlida utilis. OnHako B KOHLIE KYJIBTU-
BUPOBAHUS CpPEeOU IBYX IPENCTaBICHHBIX
MHUKPOOPTaHU3MOB TOCIEIHUNH TOMUHUPY-
eT B cyMMapHoii buomacce (90% oT koHeu-
Horo mponykra). I[lonmyuennas Ouomacca ¢
45% coneprxaHneM Oenka KOHLEHTPUPYET-
Csl HEHTPU(Y THPOBAHUEM U BBICY IIMBAETCS
pachblIeHHEeM WK B OapaOaHHON CYIIHIIKE.
ITony4deHHelil npenapaT UCHOAb3YETCA B Ka-
4yecTBe N00AaBKU K KOPMY CBHHEH M MTHULI
Cpenu  OTEYECTBEHHBIX  TEXHOJOTHI
MPOM3BOACTBA KOPMOBBIX IPOXKKEH U JIO-
0aBOK Ha MX OCHOBE SIBJSIETCS MPEOHOTHK
«®Pepsuctum» (u3rorosurenb OO0 «ITHK-
II», TV 9290-006-49910370-04). Tak kak
TAaHHBII TPONYKT HE SIBNIsETCA MPOOUOTH-
KOM, €ro HaMHOrO Jierde XpaHWTb U IpH-
MEHATb. DTO BBICOKOOENKOBBIH MPOAYKT,
MPEACTaBJICHHBIN WHAKTUBUPOBAHHON
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KyJIBTY poii itamma Debaryomyces hansenii
(BKIIM Y-3090) Ha TBepmodaszHoii mnuta-
TEJbHOH CpeJie U3 MIIEHUYHBIX OTpyOel, co-
AeprKalii He3aMEeHUMbIe JTMMHUTHPYIOLIHE
AMHHOKHCIIOTBI, TIEKTHMHOBbIE BELIECTBA,
Butamubel B, K, PP u MukposseMeHTbL
HmeroTcst pe3ynsraTel  MOATBEPKIEHHBIX
uccienoBanuil 3QHEeKTUBHOCTH BKJIIOUYSHHS
npernapara B PallMOHbI LBIUIST-OpOiIepos,
HOpPOK U cobaxk [5, ¢. 95; 6, ¢. 10; 9, c. 20].

IInmesbie ApoKKeBbIe MPENapPaThI

JpoxokeBble KYJNBTYpPbl HA PaCTHTENb-
HBIX OTXOaX MOTYT HCIIOJIb30BAThCS U IS
NMUTAHUS YeJoBeKa. DTO MOTYT OBITh Kak
OeJIKOBbIe KOHLIEHTPATHI U U30JIATHL, 100aB-
JsieMble B MPONYKTHI MUTAHUS, TaKk U OHO-
noruyecku aktTuBHble nodaBku (BA), mpu-
MEHSIEMBbIE C MTULLEH.

Cpenn BAJl umerotcs (yHKIIMOHAJb-
Hble JOOABKM NPEeOUOTHYECKOrO NEeHCTBHSL
B Hacrosimmee Bpemst U3 MX aCCOPTHMEHTA,
NPEICTABJIEHHOTO HA PbIHKE, MOXXHO BbI-
nenutb; Pepsutan, Dyoukop, Pexunen-P/I,
Pexuuen-P/ — BA/l Ha OCHOBE MIIEHUYHBIX
oTpybeli, mnpomenmmnx (epMEHTATUBHYIO
00paboTKy KyJNbTYypOH BHHHBIX IPOXIKEH
(Saccharomyces cerevisiae vini). @epsutan u
DyOuKop MPOU3BOAATCA MO TOXOKEH TEXHO-
Joruu 1 obnamarT cxokuM aercteueM. On-
Hako B oTinune oT Pexunien-PJl u Dybukopa,
1utst mpou3BoacTea PepBUTaa UCIOIb3YIOT
mraMM Opoxckedt Saccharomices cerevisiae
(BKIIM Y-511), BbIeI€HHBINH U3 SITOA BHHO-
rpana [9, c. 15; 4, c. 94; 7, c. 463—-460].

Jpoxoku 1oce HakoruieHus: Ouomac-
Cbl MHAKTUBUPYIOT TEPMUYECKOH 00paboT-
KO, OHM OCTAIOTCSI B TOTOBOM IPOAYKTE U
MOBBILIAIOT CyMMapHOe KOJIHYECTBO Oemka
10 20%. bnaromapsi HaTUUHUIO KJIETOYHBIX
CTEHOK IpOXOKeH, mpernapaTel COpOMpPYIOT
TOKCHYHBIE BEIECTBA, BHIBOAS MX U3 Opra-
HHU3Ma, a MIIEHUYHbIE OTPyOU y4acTBYIOT B
BOCCTAHOBJIEHMH KHUIIEYHOH HOPMOQIIOPHI
U YCHJIEHUHU €€ NEePUCTAJIBTHKU. B cBs3zm ¢
YeM OHHM HAaXOAST LIMPOKOE INPHUMEHEHHE
IIPU raCTPOIHTEPOJIOTMUECKUX, CTOMATOJIO-
IUYeCKUX, WH(QEKIIMOHHBIX 3a00IeBaHUSIX
U eHCTBUM HEONAronpHUsITHBIX IPOU3BOI-
cTBeHHBbIX (pakTOpoB [9, c. 18-20].

OtpaboTaHHbBlE  TNHUBHBIE  JPOACKU
(Saccharomyces cerevisiae) yxe Oonee
BeKa NPOMAIOTCA B BHIE APOXKIKEBBIX IKC-
TpakToB, Takux kak Marmite® (Unilever u
Sanitarium Health Food), Vegemite® (Bega
Cheese Ltd.), Cenovis® (Gustav Gerig AG) u
Vitam-R® (VITAM Hefe-Ilponyxt GmbH).
JpOXoKeBble SKCTPAKTBI SABISAIOTCA XOpPO-
MM UCTOYHHKOM ISITH BA)KHBIX BUTAMHUHOB
rpynmns! B u 6enka.

Hpyrue npoxcku — Torula (Candida
utilis — nepenmeHoBannsle B Pichia jadinii,
B Ka4yeCTBe IHINEBOrO MPOAYKTa IJIs KOM-
MEpPYECKOro MPOM3BOACTBA BIEPBblE ObLIN
NpeUIOKEHbl HEMEIKUMU pabouuMH B
HUucTtutyTe (hepMeHTauu B OHOTEXHOJO-
run (bepnun) Bo Bpems IlepBoit Muposoii
BOWHBI. DTOT BUA JPOXKKEH MOXKET pacTu
Ha HEIOpPOrux cyOcTparax, TaKUX TaKk Me-
Jacca WJIM SKUAKHE OTXOAbl IEJUIIOJIO3HO-
OyMa)kHOH NpPOMBILIIEHHOCTH. buomacca
MUKpOOpraHu3Ma nociie 00paboTKu MOXKET
UCIIONIb30BAThCS B IMHUIIEBON MPOMBIIILIEH-
HoctH. U3-3a Gonbimoro copep:xanus Oenka
(1 OONBIIOTO COOmEpKAHUS Ty TaMHUHOBOM
KHCJIOTBI) HAXOIAT IPUMEHEHUE B Ka4eCTBE
3aMEHbI IJlyTaMaTra HaTpus U B KauecTBe
apomarusaropa [16, c. 3—4; 12, c. 521-543].

BuiBOABI

B nannoit padore ObL1 mpoBeneH aHa-
JIU3 PACTUTENBHOTO ChIPbsl U MPOAY LIEHTOB,
CNOCOOHBIX, COpa’kMBasi €ro, HaKarIMBaTh
0eNKOBO-BUTAMHHHBIE KOHLIEHTPATHI Kak
17151 KOPMOBBIX, TaK U JUIS ITULIEBbIX LiEeH.
DTO CHU3UT HEOOXONMMOCTH YBEJIUYEHUS
MIOTOJIOBBSI CKOTA, U KOJTMYECTBO PACTUTENb-
HBbIX OTXONOB 3HAYUTEJIBHO COKPATUTCS,
YTO MOCMOCOOCTBYET COXPAHEHMIO IaxoT-
HBbIX 3€MeJb M YMEHBIIHUT 5KOJIOTHYECKHUN
cren denoBeka. bomee TOro, npoxikeBble
KJIETOYHBIE CTEHKH 00NanmaroT (¢GyHKLHO-
HAJIbHBIMU CBOICTBAMHM, YTO yBEIMYHUBAET
UX MOTEHIMAJ AJIsl UCTIONb30BAaHUSA B COCTA-
B€ JIeKapCTBEHHBIX mpenapatoB u BAJlos.
C 5KOHOMHYECKOW TOYKHU 3PEHHUS METOIbI
YTUIIU3ALUU OTXOAOB C IIOMOIIBIO IPOAKKEH
MOTYT TIOMOYb TNPEANPHUATUAM IONyYaTh
npuOBIIb C OTXONOB MPOU3BONCTBA U N30e-
raThb 3aTpaTr Ha UX yTUIIH3ALHIO.
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