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Onucanbl cOBpeMEHHbIE MPEICTABJICHUS O 3aKOHOMEDHOCTAX TEYEHHS] MHUKDPOOHOJIOTHYECKUX
NPOILIECCOB MPH CHJIOCOBAHMM M CEHAXKMPOBAHMU B 3aBHCMMOCTH OT BH/Ia KOHCEPBHPYEMbIX TPaB W CTe-
NeHH MX NPOBSUIMBAHMS C OOOCHOBAHHMEM PALMOHAJBHBIX CIOCOOOB KOHCEPBUPOBAHHS PACTUTEIbHBIX
KopmoB. I o0ecneyenusi 00JblIeli COXPAHHOCTH M MOBBIIIEHHS] KAYeCTBA KOPMA NpH BbIOOpE criocoda
KOHCEPBUPOBAHMSI TPAB CJieyeT YYUTHIBATb OCOOEHHOCTH KYJbTYpbl (3/1aKOBble WM 0000BbIE TPaBbI),
coiepxkaHue caxapoB (B pacyere HAa Cyxoe BelECTBO) M €ro M3MeHeHHe NMPH MPOBSUIMBAHUN PACTEHMIA,
CTeneHb NOACYHIMBAHMS NPH NMPOBsMBaHuM, Beqnyuny pH u caxapo-0ydepHoe oTHoOmEHHe B KOPMOBO¥i
Macce, YHCJIEHHOCTh 3nupuTHON MuUKpoduiopsl. Kpome Toro, HeodXoauMo CTPOro CoO0JII0AATH PEXRMMbI
npeaBapuTe/IbHOM 00padOTKH MAcChl, ee 3aKJIANKH, a TAKKe XpaHeHHs W BbieMKH KopmoB. K anemen-
TaM TEeXHOJIOTHH, 00ECIeYyHBaIOLIei MOJaBJIeHHE AEATENHbHOCTH HexkXeJaTeJbHbIX MHKPOOPraHu3MoB (B
YACTHOCTH, MAC/ISIHOKHCIIBIX 0AKTepHii, SIHTEPOOAKTEPHid U JPOXKIKEil, pa3MHOKEHHE KOTOPHIX BbI3bIBA-
€T COOTBETCTBEHHO KOHTAMMHAIIMIO KOPMAa MACJ/ISIHOW KHCJOTOW W €ro a’poOHyI0 MOpYy) OTHOCHUTCS
npuMeHeHHe MpPenapaToB HA OCHOBE OCMOTOJIEPAHTHBIX IITAMMOB MOJIOYHOKHC/bIX Oakrtepuii. Iloaas-
JISIOLIEe YHCJI0 COPTOB MHOTOJIETHHX 3JIAKOBBIX TPaB, PABHO KAaK M MX cMeceil ¢ 0000BBIMH KYJIbTypaMu,
BbipammBaeMbix B Poccun, umeT ontumaiibHoe caxapo-o0ydepHoe otrHomenue (1,3-4,0) nnsa addek-
THBHOTO CWJIOCOBAaHMS C yKa3aHHbIMH mpenapatamu. IIpoGaema cuiocoBaHusi HEKOTOPBIX HOBBIX COPTOB
MHOTOJIETHHX 3JIAKOBbIX TPAaB C M30BITOYHBIM coJep:KaHMeM caxapa (caxapo-OydepHoe OTHOUIEHHE >
4,0) Jerko pemaercs NPU MX BO3JEJbIBAHMM B CMEMIAHHBIX MOCEBAX C KYJbTypamu, He o0ecriedeHHbIMU
caxapHbIM MHHHUMYMOM.

KioueBbie ciioBa: TpaBbl, CHJIOC, C€HAX, MOJOYHOKHCIbIE OAKTEpPUHM, JHTEPOOAKTEPHH,
JPOXIKH, COXPAHHOCTh M KAYeCTBO KOpPMa.

CusocoBaHMe U CeHaxKMpOBaHME — HauboJjiee M3BECTHbIC 1 MpPUMEHSIe-
Mble B HacTosllliee BpeMsl OMOJIOrMYecKHue CIIoCOObl KOHCepBUpOBaHUs TpaB. B
OCHOBE CHJIOCOBAHMS JIEXXUT MpPOLIECC MOJOYHOKUCJIOro opoxeHus (1), Torma
KaK COXpPaHHOCTb CceHaxka 0asupyeTcsi Ha «(U3UOJIOTMUECKON CYXOCTU» PacTU-
TeJIbHOTO ChIpbs (2, 3). CumTaeTcs, YTO MPU MPOBSUIMBAHUU PACTCHUI JO CO-
JIepXaHUsl CYXOro BellecTBa > 45 % uWx BomoymepXKuBalollasi Cuia, JOCTUTAst
3HayeHus1 52 atMocdepbl U Oosee, yXe IMPEBbIIIAeT COCYIIYIO CHUIY OOJbIIMH-
CTBa aHA’POOHBIX OaKTepuii, TeM CcaMbiM OOYCJIOBJIMBAsI HEBO3MOXHOCTbh aK-
TUBHOTO Pa3BUTHUs mocieaHux. OOluiee yciaoBue I 00OMX CIOCOOOB KOHCEP-
BUPOBaHUSI — COOJIONEHME TIIATEJIbHON M30JSLIMU cyOcTpaTta OT aTMOC(HEPHO-
ro Bozayxa (1-3).

IIpu cunocoBaHUM MO Mepe MOAKUCICHUS 3eJeHON Macchl MOJOYHOMU
M YaCTUUYHO YKCYCHOM KHCJOTaMM, oOpa3yrolluMucCs TMpu cOpakMBaHUM ca-
Xapa MOJIOYHOKHUCIBIMU OaKTepHUsIMH, KU3HEOESTEIbHOCTh THUJIOCTHBIX, Mac-
JISHOKMCJIBIX U IPYTUX HEXENATeJbHbIX OAKTepUid TTOCTENIEHHO 3aMeIseTcs, 1
KaK TOJIbKO aKTHBHasi KUCAOTHOCTh (pH) cuiioca mocturHer 3HauyeHus 4,2-
4,0, ux passutue npekpamaercs (1, 3). CienoBarejsbHO, OOHUM U3 OCHOBHBIX
YCJIOBUI MOJYyYeHUSI TOOPOKAYECTBEHHOTO CUJIOCA CIAYXXMT HaJlWyMe B pacTe-
HUSIX JOCTaTOYHOTrO KojuyecTBa caxapoB. CorjiacHO MMEIIIMMCS JaHHBIM
(4), oHO HOXHO OBITH BHIIIE OY(PepHOI eMKOCTH pacTeHWM KaK MUHUMYM B
1,7 paza (caxapo-0OychepHoe oTHoOlIeHUe > 1,7) NMpU CUJIOCOBAHUU CBEXECKO-
LIICHHBIX TpaB U He MeHee yeM B 1,3 pasza (caxapo-OydepHoe oTHolueHue > 1,3)
MPU 3arOTOBKE CUJIOCA M3 3€JIEHOW Macchl, MIPOBSUIEHHOW A0 COAEpPXXaHUsl CyXO-
ro Bemectsa 30-35 %.

IIpu ceHaxMpoBaHWM CKOJbKO-HUOYAb 3HAYUTEIbHASI POJb MOJOYHO-
KUCJIOTO OpOXEeHUsI B 00eCreYeHUU COXPAHHOCTU MUTATENIbHbIX BEIIECTB B Ha-
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1Ieil cTpaHe He mpu3HaeTcs. [TOMBITKM Xe HEKOTOPBIX aBTOPOB yKa3aTh Ha 3Ha-
YyeHre 3TOro Ipolecca Ipu ceHaxupoBaHuu (5) momsBepraiuch Kputuke. Kak
nonaramu, Harpumep, I'.A. bBormanos 1 O.E. IIpusaino (6), Ha OCHOBaHWH TOTO,
YTO B MPOBSIEHHON Macce, 3aJ0XEHHOH Ha ceHax, OOHapy>KMBaeTcsl pOCT MO-
JIOYHOKUCJIBIX OaKTepUil 1 HAKOIUJIEHHE OMpeleIeHHOTO KOJIMYeCTBA MOJOYHOM
KHCJIOTHI, OTHEIbHBIE MCCICHOBATENIM TIPUILIA K OIIMOOYHOMY 3aKJITIOUEHMIO,
COIJIACHO KOTOPOMY COXPAaHHOCTb KOpMa IPHM CEHaKUPOBAHUU OOYyCJIOBJICHA HE
TOJBKO (PU3MOJIOTUYECKON CYXOCTbIO ChIPbsI, HO U B KaKO-TO CTENEeHU MOJIOY-
HOKMCJIBIM OpPOXEHUEM.

IlepeolnieHka 3HauyeHUsT (DU3MOJIOTUUYECKON CYXOCTM cyOcTpaTa BCKOpeE
MpuBeIa K TOMY, YTO €€ MPUOPUTETHYIO POJib CTAJIM MPU3HABaTh U MPHU CHUJIOCO-
BaHUM TpaB, MPOBSJIEHHBIX 10 coaepxKaHus cyxoro Bemectsa 31-40 %. C.4. 3a-
dpen (3), B yactHoCcTH, oT™Medan: «IIpu BiaxkHocTH 60-69 % pasBuTHE HeXela-
TeJIbHBIX aHa3POOHBIX OAKTEpUil mpenoTBpalaeTcsi (PU3NO0JIOTMUYECKON CyXOCThIO
IUIsT HUX cyoctpara. [1oaToMy KopM ¢ BiaaxHocThio 60-69 % B 3aBUCMMOCTH OT
colepXXaHMsI B HEM caxapa MOXeT MoAKUCIuThes A0 pH 4,2 uiu Het, HO 3TO He
OIpenessieT ero CoxpaHHocTU». K TakoMmy BBIBOAY aBTOp NpHIlesl HA OCHOBa-
HuM JaHHbIX JIX. Bupunra (7), KOTOpBIA K 3TOMY BpeMEHM YCTAaHOBWJ, YTO IIO
Mepe YBEJIMUEHUS COICPXKaHUs CYXOTO BEIeCTBa B CHJIOCYEMOM macce Macis-
HOKMCJIoe OpoXeHUe ycTpaHsieTcsl Mpu 0oJjiee BHICOKOM 3HauyeHuM pH, Hexenu
9TO OTMEYaeTCsl B CWJIOCE U3 CBEXKECKOIICHHBIX TpaB. B To xxe Bpemst ocTaercs
OTKPBITBIM BOIPOC, CIYXHUT JIM TMOAOOHBINA (hakT A0Ka3aTeJbCTBOM TOIO, YTO
MPU CUJIOCOBAHMU IMPOBSUICHHBIX TpaB CTEeNEeHb MOIKWCIESHUS KOpMa yTpauuBa-
eT 3HaueHue. AHanu3 padot /. BupuHra moxasaa, 4To OH YTBepXKdaja JIMIIb
cemyroliee: Mo Mepe YBEJIMYECHUs COIEPXKAHUS CYXOTO BEIlleCTBa B CHIIOCYeMOit
Macce YyBCTBUTEJIbHOCTb MACISIHOKUCIBIX OaKTepuii K KMCIOTHOCTU KOpMma Cy-
LLIECTBEHHO BO3pacTaeT, 4TO JEHCTBUTEbHO MO3BOJSIET MOAABUTH MX KU3HEAEs -
TENBHOCTh TIpU Oojiee BbicCOKOM pH. OmHako mpu KaxkIoM KOHKPETHOM COnep-
J)KaHUM CyXOro BellleCTBa Macca IOJKHAa o0s13aTebHO, a IJIaBHOE OBICTPO MOMI-
KHCJIUTBCS IO CTPOTO ONpenesieHHOro 3HadeHus1 pH, mHaye omacHOCTh BO3HUWK-
HOBEHMSI B HEeil MaC/ISTHOKUCIIOTO OpOXEHMST HEe YCTPaHSIETCS.

Kak nokaszajq mpakTUYeCKUi OMNbIT, UMEHHO MocjeaHee TpeboBaHUe
TpyIHEE BCEro BBHITIOJHUTH IMPU CUJIOCOBAHMH 3€JICHOM MacChl, TIPOBSICHHOMN
1o comepxxaHus cyxoro BemrectBa 30-35 %. IlpuunHa 3aKkirodaeTcss B TOM, 4TO
B OTJIMYME OT paHHUX IpelacTaBieHUil (1-3) MOBBILIEHUE COAEPKAHUS CYXOro
BelllecTBa B cuiocyemoil Macce 10 30-35 % u cBsI3aHHOE C 3TUM YBEJIMYCHHE
OCMOTHUYECKOIO JaBJIEHWS B PACTUTEIbHBIX KJIeTKaX Mpexae BCEro yrHeraer
KM3HEAESATEIbHOCTb MOJIOYHOKMCIBIX OakTepuit. DTO OCOOEHHO 3aMETHO Ha
MepBOM, CaMOM pelllalolleM 3Tane CUIOCOBaHMSI MPOBSIeHHbIX TpaB (4). Kak
MPaBUJIO, MOMOOHOE MPUBOAUT K TOMY, YTO aKTUBHAS KHUCJIOTHOCTBH, HEOOXO-
auMasl JJIsl ONaBJICHMST XKU3HEAEITeIbHOCTU MACISIHOKMCIIbIX OaKTepuil, co3-
JlaeTcs B KOpM€ JJIMTEJIbHOE BpeMsl, B TeUeHME KOTOPOTO yKazaHHas IpyIina
MUKPOOPraHM3MOB IMPOIOJKaeT pa3BUTUE. B mTOre K Cpoky, Korga Cujiaoc
CTaOUIM3UPYETCSI, B HEM YK€ yCIleBaeT o0pa30BaThCs HEKOTOPOE KOJIUMUYECTBO
MACJISIHON KUCJIOTHI.

Bnpouem, ObiBaloT U uckiIo4YeHMs. OHM CBS3aHbl C HAIMYMEM TaKMX
HEKOHTPOJMPYEMBIX B MPOU3BOACTBEHHOU MpakTHKe (HaKTOPOB, KaK KOJIUYECT-
BO HUTPATOB B CHJIOCYEMOM Macce WM 00CEMEHEHHOCTh PacTeHU SMUGMUTHBI-
MU MOJIOYHOKUCIBbIMU OakTepusiMu. CorjiacHo MMemIIuMMcsS JaHHBIM (4, 8),
IPY TOCTAaTOYHOM COMAEPKAaHUU caxapa B MPOBSUIEHHBIX TpaBaX MaCISTHOKHUCIIOE
OpoXXeHMe He BO3HMKAET JIMILDb MPU YCIOBUM, €CJIM COAepKaHUEe HUTPATOB B MX
CYXOM BeIIIeCTBE COCTaBIISIET OK0JI0 1,0 I/KT MM YMCICHHOCTh SIMU(MUTHBIX MO-

32



JIOUHOKMCJIBIX OaKkTepuili B pacuere Ha | © Macchl HOCTUTaeT JIMOO MpeBbILIAECT
105 KOE. 3HaueHre HUTPATOB CBOAUTCS K TOMY, YTO IPOAYKTHI MX BOCCTAHOB-
JieHns (HUTPUTHI U OKUCIHI a30Ta) 00eCIeYMBarOT MOMABICHHUE KU3HEICATEITb-
HOCTM MAaCJSTHOKUCIIBIX OaKTepuil B MEpBbIA MEPUOJ CUJIOCOBAHUS MPOBSICH-
HO#l Macchl, TO €CTb A0 CO3AaHUSI HEOOXOAUMO KUCAOTHOCTU. [Ipu aTOM 3Ha-
YeHHe Ha3BaHHOTO (hakTopa BO MHOIOM OIpeAesIsieTcs CoAepKaHUeM CYXOro Be-
1IecTBa B KoHcepBupyemoii Macce. Tak, mo maHHeiM H.I1. BypsikoBa (9), ak-
TUBHOE BOCCTaHOBJIEHUE HUTPATOB (OT IMONOBMHLI 10 97 %) HaOMOmaeTCs JUILLIb
IPUA CUJIOCOBAHUU TPaB C CONEPXKAaHUEM CyXoro BeliiectBa He Bbiiie 30 %, B TO
BpeMsl KaK MpH CHJIOCOBAaHUU PACTEHMI C comepkaHueM cyxoro BeiuecTBa 40 %
n 6oJiee BOCCTAHABIMBACTCS MX HE3HAUMTEIHHOE KOJTMYECTBO.

IIpy HU3KOM coaepKaHWUM HUTPATOB B IMPOBSUICHHONW Macce YcCIell-
HOCTh €€ CUJOCOBAHMSI 3aBUCUT OT APYroro HEKOHTPOJMpYyeMoro akropa —
BBICOKOM YMCIEHHOCTU 3MUGUTHBIX MOJIOYHOKUCIBIX OaKTepUid, MOCKOJIbKY YMC-
JIEHHOCTb 3MUMUTHBIX MOJOUYHOKMCIBIX OaKTepUil HA PacCTUTEIbHBIX MOKPOBaX
BO MHOTOM OIIpefie/iseT U MX KadyeCTBEHHBIN cocTaB. MMeroluecss naHHBIE MO-
kaspiBaioT (10, 11): ecnu mpu YMCAEHHOCTU SMUMPUTHBIX MOJIOYHOKUCIBIX OaK-
Tepuii < 103 KJ1/T 3e1I6HOI MacChl OHM OOBIYHO TIPEACTABIECHBI TPEMSA-YETHIPHMS
MaJIOAaKTUBHBIMU KOKKOBBIMM (pOpMaMu, TO IpHM IUIOTHocTH > 105 ki/r —
JIMIIb OJHOW BBICOKOAKTUBHON majioukoil Lactobacillus plantarum. Tlo mHe-
o E.M. Ksacaukosa m U.®. IllénokoBoii (12), B cmiocax ¢ MOBBIIIEHHBIM
colepxkaHMeM CyXoro BeulecTBa y L. plantarum oTMedaeTcsl TEHICHLHUS omepe-
KaThb B POCTE JAPYrM€ MOJIOUHOKMCIIbIE OaKTepUU, UTO CBUIETEILCTBYET 00 €€
Jy4IIeil MPUCIIOCOOJIEHHOCTH K YCJIOBUSIM OpOXEHMSI Ha TIPOBSIJICHHON Macce.
K aHamormyHOMY BBIBOMY TIPHIILUTA W MBI Ha OCHOBAaHWHM COOCTBEHHBIX MCCIIEHO-
BaHuii (13). YkazaHHOe OOCTOSITEILCTBO CTAHOBUTCS MPUUYMHOM TOrO, YTO MpU
BBICOKOI YHCJIEHHOCTU SMUMUTHBIX MOJOYHOKMCIBIX OakTepuil HabatogaeTcs
ObIcTpoe (B TeueHME 3 CyT) MOAKUCIEHUE MpoBsiieHHON Macchl A0 pH < 4,3,
MPU KOTOPOM IpeKpallaeTcsl KU3HEAeATEIbHOCTb BCEX HeXXelaTeJbHBIX OakTe-
puii (14, 15). 1 uMeHHO 3TO TOJOXEHUE MPUOOpPETaeT B HACTOSIEE BpeMs
ocoboe 3HaYeHHWe TPU CUJIOCOBAHMU TIPOBSUIEHHBIX TpaB, TaK KaK YCTpaHEHUE
MACIISTHOKVCIIOTO OpOXeHUs — OTHIONb He eIWHCTBeHHAs 3ajada, KOTOPYIO Clie-
IyeT pellaTh TPU 3arOTOBKE TaKoro Kopma. He MeHee BaxXHO MpemOTBPATUTh
pa3MHOXEHME W APYTUX HEXeIaTeJbHbIX MUKPOOPIaHU3MOB, KOTOpbIE TOXE (1
Jaxe B OOJbIICH CTeNeHU, HEXeJIM MOJOYHOKMCIbIE OaKTepuu) Mpucrocobe-
HBbl K YCJIOBMSIM OpOXEHMSI Ha TIPOBSJIEHHOW Macce M, IO CYLIECTBY, CIyXaT
IJIaBHBIM (PAaKTOPOM YBEJIMUYECHMS TTOTEPh U CHMKEHMST KauecTBa CUIoca U3 TMPo-
BSJICHHBIX TpaB. K MOJOOHBIM MMKpOOpTaHU3MaM IIPeKIe BCEro CleayeT OTHe-
CTU BHTepobakTepun u Apoxxku (16).

HeobxogmMo, omHAaKo, OTMETHTh, UYTO, KaK M B CJIydae C MaCJISTHOKUC-
JIBIMA OaKTepUsIMU, MHTEHCUBHOCTDb Pa3BUTHSI SHTEPOOAKTEPHUIA M IPOXCKEH Ha
MPOBSIJICHHOM Macce HeOAMHAKOBA M 3aBUCUT OT psiia 0OCTOSATENbCTB. Tak, mpu
CUJIOCOBAaHUM MHOTOJETHUX OOOOBBIX TpaB, MPOBSUIEHHBIX IO COAEPKAHUS Cy-
xoro BemrectBa 30-35 %, CKOJIBKO-HUOYOb 3aMETHOIO Pa3BUTHUSI HTEPOOAKTE-
puii u apoxckein He HaOmopaetcs (4, 17). XoTs U B 3TOM ciayyae 3aaep:KKa MO-
JIOYHOKHUCJIOTO OpOXeHUsI, OCOOEHHO B MEPBBIN IEPUOMA CWIOCOBAHUS, TPOSB-
JISeTCS TOBOJBHO OTYET/IMBO. IlpuunMHA 3TOro JOMOMJIMHHO He m3BecTHa. Ilo
MHEHUIO0 HEKOTOpbIX uccienonareneit (18, 19), eto MOXeT CAyXUTh TO, YTO MpU
MPOBSITTMBAHUM MOJIOABIX PACTEHUI ¢ BHICOKMM COIEpKaHMEM OejIKa KOJIMJYeCT-
BO BJIaru, HEAOCTYIHOM [Uisl OakTepuii, cuibHO Bo3pactaeT. I[Ipu 3TOoM pactu-
TeJbHbIE KJIETKM HauMHAIOT yIepXXMBaTh Bjary ¢ cujoir no 52 atmocdep (xa-
paKkTepHOI I ceHaxa) YKe MPU CoAep>KaHMM CYyXOro BellleCTBa B Macce OKOJIO
35 %, nmenast ee HENOCTYIIHOM IUIsI SHTEPOOAKTepUii, a aKTMBHOMY DPa3BUTHUIO
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IPOXCKEN MelllaeT OTHOCUTEIBLHO HEBBICOKOE COIepXKaHUe caxapa B cyOcTpare.
Bo3MoxxHO, TO3TOMY B BapuaHTe C TPYTHOCHIOCYIOIIMMICS G0OOBBIMM TpaBa-
MU, TPOBSITICHHBIMU IO YKA3aHHOTO COACPXKAHUS CYXOTO BEIIeCTBa, HECMOTPS
Ha 3aIepKKy MOJOYHOKMCIOro OpoxeHusi, O60sblias 4acTh caxapa Bce Xe J0C-
TaeTCsl MOJIOYHOKMCIIBIM OaKTepUsiM, a Mopya TaKOro ChIPbsi B OCHOBHOM CBSI-
3aHa C MACJSIHOKHMCIBIM OpOXXEeHUWEM, Ha JMKBUIALIMIO KOTOPOTO M JOJIKHBI
OBITh HAIPaBJIEHbI BCE MCIOJb3yeMble TEXHOJIOTUYECKUE TTPUEMBI.

ITocnenHee B paBHOWM CTENEHU OTHOCUTCS M K ceHaxy. HecMoTps Ha
KaTeropuyHOCTb HEKOTOPBIX HCCIeIoBaTeNIe 10 00CYKIaeMOMy BOIIPOCY, pe-
3yJIbTATHI, TOJYYeHHBIC TP CEHAXMPOBAHWM PA3JIMYHBIX PACTCHUN B TIPOM3-
BOICTBEHHBIX YCIIOBMSIX, CBUAETEIBCTBYIOT O BO3MOXKXHOCTH HAKOIUICHUS Mac-
JITHO# KUCJIOTHI U B 3ToM Buae kopma. Tak, K.I'. HyrmarxxaHos (20) cooO1aer
0 ciydae, Korja coaepXaHue MaciasiHOM KUCIOThl B CEHAaXe M3 FOPHOTO pa3HO-
TpaBbs (49,1-55,1 % cyxoro BemectBa) coctapisuio 0,7 %. Hakorutenue momyac
3HAYMTEIBLHOIO KOJIMYECTBA MAC/ISIHOM KMCJIOTHI B CEHaxe M3 pa3jIM4HbIX pac-
TEHUIi, TIPOBSUIEHHBIX OO COAEPXKaHMUsI Cyxoro BeiectBa 45 % u Goiiee, OTMe-
yalT u Apyrue ucciegosarenu (21-23). OnHako MexaHU3M OOpa3oBaHUS Mac-
JITHOM KWCJIOTHI B CEHaXke HECKOJBKO OTIMYACTCSI OT TAaKOBOTO IIPU 3arOTOBKE
cunoca. K 1mogoOHOMY 3aKITIOUEHMIO TTO3BOJISIIOT TIPWIATH, HAIPUMEp, OIBITHI
I''’I. MuxeeBa (24), BbIMOJHEHHbIE MPU CEHAXXUPOBAHUU JIIOLIEPHBI B IPOU3-
BOJICTBEHHBIX YCJIOBMSIX. ABTOP YCTaHOBWJI, YTO MPU BCKPBITUM TPaHIIEU C CE-
HaXkOM MacJsiHas KUCJIOoTa B HeM OTCyTCcTBoBaia. HauaBiieecss MocTyIjieHUe
BO3Iyxa B TOJIY CeHaxka WHUIMUPOBAJIO THWJIOCTHBIE IPOLECCHI, COMPOBOX-
naouyecs: ypenuyeHueM (B 1,5-4,0 pasa) oOpa3oBaHMsS amMMMaka W, Kak Clef-
CTBME, TOBbIIeHNEeM pH ToaydeHHOro kopma. B cBolo odepenn, 3TO IPUBETIO K
Pa3BUTHIO MACISTHOKMCIBIX OaKTepuif, OOYCIIOBUBIINX HAKOIUIEHHWE B HaTy-
paabHoM kopMme 10 0,17 % maciaaHoil kucioTel. Ha OCHOBaHMM M3ITOXKEHHBIX
(hbakTOB MOXHO 3aKJIIOYMTh, YTO MpPH OJArONPUSITHOM TE€YEHUU OpPOXKEHUS, OT-
MeyvalolleMcsl MPY CEeHAaXUPOBAHUU N1ake HECUJIOCYIOIIMXCSl O0OOBBIX TpaB, akK-
THMBHasl KUCAOTHOCTh (pH) KopMa, Kak mpaBujio, JOCTMTaeT 3HaueHUs, MPU KO-
TOPOM TOMNABJISIETCS] KU3HEAEATEbHOCTh MACISIHOKUCIBIX OakTepuit. O4eBUIHO
U TO, YTO TTOAOOHOE OOEeCIeuMBacTCs JIMIIL MPU YCIOBUM CBOEBPEMEHHOTO W
Ka4eCTBEHHOTO YKPBITUSI CeHaxXupyemoil maccel. [Ipy HecoOMomeHUU 3TOTO
TpeOOBaHUSI B KOPME TPOUCXOIAT TPOICCCHl a3pOOHON MeCTPYKLMHU, KOTOpast
MOXET TIpOTeKaTh Ha JIIOOOM 3Talle KOHCEepBUPOBAHMS, OOYCIOBIMBAs CHIKE-
HUE aKTUBHOW KUCJIOTHOCTM MacChl U, KaK CJEACTBUME, BOBHUKHOBEHHE B HEM
MACJISTHOKUCJIOTO OpOXKeHUS.

TakuMm oOpa3oM, HpU CEHaXUPOBAHMM TpaB OOpa3oBaHUE MAaCSTHON
KUCJIOTHI, KaK IMpaBWIO, MPOUCXOAUT B pe3yibTaTe BTOPUYHOU (epMeHTalMu,
00YCJIOBJIEHHOU a’pOOHOU Mopueld KopMma, B TO BpeMsl KaK MpU CUJIOCOBAHUU
MPOBSJIEHHBIX OO0OBBIX TPAaB OHO MOXET OBbITh PE3yJbTaTOM KaK NEPBUYHOM,
TaK M BTOpMYHON (epMeHTarmu. ClemoBaTeIbHO, €CIM IS TTOJIYJYeHUS CBO-
GOTHOTO OT HAKOIUICHUS MAC/ISHON KUCJIOTHI CeHaXka MOCTATOYHO OOECITeYUTH
OBICTPYIO 3aKJIA[Ky MAacChl B XpaHWIMILA U MX TIIATEJIbHYIO FE€PMETU3ALMIO, TO
MpU CUJIOCOBAHUM OOOOBBIX TPaB, MPOBSIJICHHBIX 10 COACPKAHUSI CYXOro Bellle-
ctBa 30-35 %, Hapsmy co CTpOroil repMeru3anueil KopMa, HeOOXOIUMBI MEpHI,
HarpaBJieHHbIe Ha YCKOPEHUE ero MOAKUCIeHMS 10 3HaYeHus: pH, kputuyecko-
ro JUISI MaCJISTHOKMCIBIX Oakrepuii. Kak yxe oTmeuyanaoch, 3TO CBSI3aHO C TeM,
YTO KPUTHYECKOE 3HaueHue pH Wi MacIsTHOKMCIBIX OaKTepUil CHUKAETCS I10
Mepe YMEHBIIIEHUS COIepsKaHWsI CYyXOTo BelllecTBa B KOHCEPBHUPYEMOI Macce, U
JIJISI €0 JTOCTVDKEHMSI B YCJIOBUSIX CJIA0OTO MOJIOYHOKMCIIOTO OpoXeHUsT TpeOy-
eTcsl Bce Oouibliie BpeMeHM. OaHako Haubosee BaKHbI MPaKTUYECKUI BbIBOJ
COCTOMUT B TOM, YTO CO3JaHUE IMyCTh HE3HAYMTEIbHOM, HO BCE XK€ BITOJHE KOH-
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KPETHOI aKTMBHOM KMCJIOTHOCTU MacChl HEOOXOAMMO U TIPU CEHAXUPOBAHUU.
3apybexHble ucciaeaoBaTean (25) AaBHO YCTaHOBWIM KPUTHUYECKOE 3HAUYeHUE
pH mnsa cenaxkmpyemoif Macchl, TIpW TIPEBEIIIICHNN KOTOPOTO B KOpME HE YCT-
paHsIeTCs OMAaCHOCTh MAaCHISTHOKUCIOro opoxeHus. [1o ux MHEHUO, IPU MPOBSI-
JIMBAHWM PACTeHWI IO ColmepXaHUs CyXOro BelllecTBa 45 % Macca HOJDKHA TIOMI-
kucinthes 1o pH He Goree 4,85, a mpu comepkaHuu cyxoro BemectBa 50 % —
He 6osee 5,00.

BosBpalasick K IIPOrHO3UPOBAHUIO YCITEITHOCTU CUJIOCOBAHUSI TpPaB,
BaXXHO OTMETUTh, UYTO JaXe IMPU 3arOTOBKE CHJIOCA M3 CBEXECKOIICHHBIX pac-
TeHUI UX caxapo-0ydepHoe OoTHolleHUue (YyCTaHOBJEHHBIM A.A. 3yOpUJIMHBIM
caxapHblii MUHMMYM) — OTHIOOb HE €IMHCTBEHHBIN (haKTop, 0OyCIOBIMBAIO-
IIUK pe3yJbTaT KOHCepBUpOBaHUs. He MeHbllee BIMSIHME Ha BBIXOA MOJIOY-
HOM KUCJIOTHI, a CJIeIOBaTelIbHO, U CTeIlleHb IMOAKUCICHUSI KOpMa OKa3bIBaeT
colepxXaHMe caxapa B HATypaJlIbHOM 3eJeHOI Macce, KOTOPOe MODKHO OBbITh HE
menee 1,5 % (4, 26). Jluwmb ipy comepxanuu caxapa > 1,5 % B cBeXeCKOIIEH-
HOI Macce ¢ caxapo-0y(epHbIM OTHOILIEHUEM > 1,7 KyJIbTyphbl ClIeAyeT Xapak-
TEpU30BaTh KakK JIerKOocUjocywluecsi. B mpoTuBHOM cilydyae 3TO TPYAHOCWIO-
CYIOLIMECS PACTeHUSI.

BaxHo oTMETUTh, UTO NPU MUHUMAJILHO HEOOXOOAMMOM caxapo-0ydep-
HoM oTHoiueHuu (1,8-2,0) U coaepkaHUM caxapa B HaTypaJbHOM CBEXeCKO-
IreHHou Macce 1,5 % orMeuaeTcs caMbIif BBICOKHMI BBIXOJ MOJIOYHO# KHUCIIOTHI
U3 caxapa, gocturaionmii 120 % (4, 26). Beixog MOJIOYHOI KHCJIOTHI M3 caxapa
CHIKAETCS TIPU M3MEHEHNM O00OMX ToKasaresell KaK B CTOPOHY YMEHBIICHUS,
TaK U B CTOPOHY YBEJIMYEHUS. DTO OCOOEHHO 3aMETHO MPU UX OJHOBPEMEHHOM
YMEHBIIEHUU, YTO U CIYXUT OCHOBHOM MPUUYMHON BO3HUKHOBEHUS B KOpME
MAacCJISTHOKKCJIOTO OpOKEHMSI.

OpHako ISl TIpaKTUKKU OoJjiblliee 3HAaUYeHHWE MUMEET TO, YTO B 3aBUCHMO-
CTU OT KOHKPETHOI BEJIWYMHBI caxapo-Oy(epHOro OTHOIICHUS M KOJUYECTBa
caxapa B HATypaJlbHOM PacTUTEJIBHOM CYOCTpaTe WX COBOKYIIHOE BIIMSIHME Ha
BBIXOJ, MOJIOYHO# KMCJIOTBI HEOOMHAKOBO. Tak, mo caxapo-0y(epHOTro OTHOIIE-
HUg B pacteHusx 1,8-2,0 u comepxkanus caxapa 1,5 % oba (akropa HIeiiCTBYIOT
B HaIpaBJICHUM YBEJIWYEHUST BBIXOJAA MOJOYHOU KUCIOTHI (27). DTO U MO3BOJISI-
€T 3a CYET IOBBILICHUSI COIEpKAHUS caxapa B CUJIOCYEMOiIl Macce TpH ee Tpe-
BapUTEJIbHOM O0€3BOXKMBAHUM KOMIIEHCHPOBAaThb HEIOCTATOYHO BBICOKOE Caxa-
po-Oy(depHoe OTHOLIEHUE, TO €CTh YIYYIIUTh COpPaXuBaeMOCTb TPYAHOCHIO-
cyrommxcs KynaeTyp. IIpu caxapo-OydepHOM OTHOIIEHMM B TpaBax Beie 2,0 u
KOJIMYECTBE caxapa B WX HaTypallbHOI Macce Gojee 1,5 % oba ¢akropa meicT-
BYIOT B IIPOTMBOIIOJIOXHOM HaIpaBJIeHUU, O0YCIOBIMBAs CHUXXEHME BbIXOIa MO-
JIOYHOM KHUCIIOTHI, TaK KaK TPU CUJIOCOBAHUU CBEXECKOIICHHBIX TPaB B KOpMe
o Mepe YIIydlleHUsI 00eCIIeYeHHOCTH PACTEHUI caxapoM BCe CUJIbHEEe aKTUBU-
3UpYyeTCs CIUPTOBOE OpoxkeHue (26).

INoBbmeHne comep:kaHus caxapa B TAKOM Macce 3a CYET IMPOBSUTMBAHUS
ele OoJiee ycyryosser nojioxeHue. Haiv onbIThl mokaszanu (4), 4To Opu yBeJu-
YeHNH caxapo-0yhepHOro OTHOIIEHWS B CBEXECKOIIEHHBIX TpaBax ¢ 1,6 mo 4,9-
6,1 BBIXOI MOJIOYHOWM KMCJIOTHI M3 caxapa cHukaercda ¢ 119,4 no 70,2-76,4 %,
TO ecThb B 1,6-1,7 paza. B To e BpeMs mpu CUIOCOBAaHUM aHAJIOTMYHBIX pacTe-
HUI, TIPOBSUTEHHBIX 10 coiepxXaHus cyxoro BeiectBa 30 %, BBIXOH YMEHbBIIAI-
ca 1o 50,4-35,0 %, 1o ectb yXke B 2,4-3,4 paza (4). B oboux ciay4yasx Bech CO-
JepKalllMiicsl B TpaBax caxap NIpU CUJIOCOBAaHUM PACXOMOBAICS TPaKTUYECKU
MOJIHOCTBIO. DTO JOKAa3bIBAET, YTO C POCTOM OOECIEUCHHOCTU IPOBSUIEHHBIX
TpaB caxapoM YBEJIMYMBAETCSI €ro AOJs, cOpaxkuBaeMasli IPU CUJIOCOBAaHUU He-
XKeJaTeJbHOM MUKpodaopoii. 3HaYUTEIbHO OoJibliiee, YeM IPpU CUJIOCOBAHUU
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CBEXXECKOIIIEHHOM MAacChl, CHMXXEHHE BBIXOJA MOJIOUYHOM KHCIIOTHI M3 caxapa
MpU CUJIOCOBAHUM TMPOBSUIEHHBIX TPaB OOBSCHSIETCS TEM, UYTO B MOAOOHOM CIly-
yae, Hapsiy C IPOXOKaMM, 3HAYMTEIbHOE pa3BUTHUE IMOIYYarOT SHTEPOOAKTEPUU.
B 3TOM MBI yOEenuIMch, ONMpPeaeanB YMCICHHOCTh YKAa3aHHBIX MUKPOOPTaHW3MOB
IIPY CUJIOCOBAHUHU 3J1aKOBOM TPAaBOCMECHU C COIACpPKaHMEM CYXOro BellecTBa 36 %,
caxapo-0ydepHBIM OTHOILIEHUEM 1,9 M KOJIMYEeCTBOM HUTPATOB B CYXOM Bellle-
cTBe cunocyeMoii maccel 4,0 r/kr. Pe3ynbTarhl mokaszanu (4), 4ro 4epe3 S5 CyT
BesmunHa pH Takoii macchl Bce elle cocraBisiia 5,1, a YMCIEHHOCTb 3HTEPO-
6akTepuil mocturana 2,8x10° KOE/r. Otciona MoHATHO, MoyeMy (B OTJIMYME OT
cujioca U3 00OOBBIX PACTEHUIA) CUJIOC M3 XOPOIIO OOECIeYEHHBIX caxapoM 3a-
KOBBIX TPaB, MPOBSUICHHBIX 0 coiepxkaHusl cyxoro Beiiectsa 30-35 %, Hukorna
He TIOAKMCIIIeTCsT 10 3HaYeHus: pH, KoTopoe mocturaercsl B BapuaHTe C aHAJIO-
TMYHOM, HO HE MPOBSIJICHHON Maccoil. AKTMBHOE pa3BUTUE 3HTepOOaKTEepUil B
MEepBbIN MEPUOA CUJIOCOBAHUSI TaKOW MacChl MOXET MPUBECTU K TOMY, UTO CO-
JepxKalllerocsi B Hell caxapa MOMpPOCTy HE XBaTUT JJIsI CO3JaHMSI B KOpME HEOO-
XOAUMMOW AaKTMBHOU KHUCIOTHOCTHM, BCJIEICTBUE YEro HEMUHYEMO BO3HUKHET
BTOpMYHAd (epMeHTalMs, COMPOBOXAAIOIIASACS HAKOIUIEHWEM 3HAYWTEIbHOIO
KOJIMYEeCTBA MACJISTHOM KHCIIOTBI.

Ha ocHoBaHMU 3TOTO Mbl MPUIILIM K 3aKJII0UEHUIO (28), UTO MpoLECCH,
MpoTeKarollre Mpy CUJIOCOBAHUU MPOBSUIEHHBIX TpaB MO CYTU MPOTHMBOIOJIOX-
Hbl TTPOMCXOASIIIMM B CUJIOCE U3 CBEXECKOLIEHHBIX pacTeHuil. Eciu B mocnen-
HEeM cllydyae BEepOSITHOCTh MOJYyYeHMSI NOOPOKAUYEeCTBEHHOIO cujioca IO Mepe
yIy4lIeHUs] 00eClIeYeHHOCTH pacTeHUil caxapoM BO3pacTaeT, TO IPpU CUIIOCO-
BaHWUM TpaB, MPOBSIJIEHHBIX JO colepxKaHus cyxoro BeiecTBa 30-35 %, mpouecc
OpokeHMsI, HA00OpOT, CTAaHOBUTCS Bce Oosiee HempeackazyeMbiM. CliemoBaTelb-
HO, MO Mepe yaydylleHUs 00eCreueHHOCTH caXxapoM MPOBSUIEHHBIX TpaB BO3pac-
TaeT HEOOXOIMMOCTb MCIOJb30BAHMSI JAOTOJHUTENbHBIX MPUEMOB, HOPMAIM-
3yIOILIMX Tpollecc OpoxkeHus. HemMaioBakHO M TO, YTO MPOAYKThI BOCCTAHOBJIE-
HUs HUTPATOB, TyOUTEIbLHO BO3MEHUCTBYIOLIME HAa MACISIHOKMCIIbIE OaKTepru, He
TOJIbKO HE OKa3bIBaIOT HUKAKOTO OTPULIATEILHOTO BIMSIHUS Ha 9HTEPOOAKTEpUU
WU JPOXKU, HO JaXe CTUMYJIUPYIOT UX pa3BuTve. OTHOCUTEIBHO APOXIKEH IMo-
TOOHBIE JaHHBIE YXKe MPUBOAATCS B autepaType (29). Uto Xe KacaeTcsl SHTEpO-
OakTepuil, To 00 UX HEBOCIIPUMMYUBOCTU K MPOAYKTaAM BOCCTAHOBJICHUSI HUT-
paToB yOemUTEJbHO CBUIETEILCTBYET YK€ OOCYXIABIIMACSI HAMM OIBIT MO CH-
JIOCOBAHUIO TPOBSUIEHHOM 3J1aKOBOM TpaBOCMECH C COAEp:KaHMEM HUTPATOB B
cyxoM BelecTBe pacteHuil 4,0 r/kr. K HacrosieMy BpeMeHM UMeeTCsI U Teope-
TUYECKOe OOBsSICHEHUE 3TOro (peHOoMeHa. YCTaHOBJIEHO, UTO B OTCYTCTBUE KUCJIO-
pona (hakyJabTaTUBHbIE aHA3POOBI, K KOTOPbIM, B YACTHOCTU, OTHOCSITCSI BHTE-
pOOaKTEpUU U OPOXKKHM, MOTYT MOJYYaTh SHEPIUIO 3a CYET aHAdPOOHOTO MbIXa-
HUSI, UCTTONIb3Ysl HUTPAThl B KauecTBE aKLENTOpOB Bojopona. B omucaHHOM ciy-
yae MeXaHU3Mbl OKHCJEHMUSI OpPraHMYECKMX CYOCTpaToB IIpM aHA’pOOHOM U
a’poOHOM AbixaHuu He pasnuuaroTcs (30). A 3To o3HAYyaeT, YTO JbIxaTesibHasi
aMMOHUGbUKaLUS Y (haKyJbTaTUBHBIX aHA3pOOOB MO3BOJISIET MM B aHA3POOHBIX
YCJIOBUSIX OCYLLIECTBJISITh MOJIHOE OKMCJIeHUE opraHuueckux coenrHeHuii 1o CO,
u H,O ¢ akkyMyaupoBaHUEM IOYTU TAKOIO X€ KOJWYECTBA SHEPruu, Kak IMpu
a3pOOHOM JIbIXaHMMU.

B 1O Xe BpeMs y aHTepoOakTepuil ecTb OMHO BaxKHOE CBOMCTBO, KOTO-
poe MO3BOJISIET PEryJIMpPOBaTh MX YUCICHHOCTh B IMPOLECCE CUJIOCOBAHUS: OHU
HE BBIHOCSIT BBICOKOI KWCJIOTHOCTHM W TOTMOAIOT MPHU OBICTPOM MOIKHUCIECHUU
maccel 1o pH 4,3 n vmxe (13, 16). UMeHHO 3TO OBIJIO MCITOIB30BaHO TIPU pa3-
pabotke 3(pPeKTUBHOrO U Majao3aTpaTHOro criocoba MoAaBAeHUs YHTEPOOaKTe-
pUil C MOMOIIBIO TMpenapaToB Ha OCHOBE OCMOTOJIEPAHTHBIX LITAMMOB MOJIOY-
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HOKHCJIBIX OakTepuii. OHM 00ecrneunBaloT TaKylo k€ MHTEHCUBHOCTb MOJIOYHO-
KUCJIOTO OpOXEHMST B MPOBSUIEHHBIX TpaBaX, Kak 3MUGUTHbIE MOJOYHOKUCIIbIE
OakTepum — B cBexXeckoleHHoi Macce (14, 15), u, Kak cieacTBue, CKOPOCThb
MOJIKUCIEHMST TOrO U APYroro KopMa Takxke CTaHOBUTCS oavHakoBoii. Ilpu om-
TUMAaJIbBHOM COJEpKaHWM caxapa B CHJIOCYeMOI Macce TPOBSUICHHBIX TpaB IPH-
MEHEHUE YyKa3aHHBIX IperapaToB MPUBOIUT K TOMY, YTO B HEil He IOJydyaloT
CKOJIbKO-HHOYIb 3HAYMTETEHOTO Pa3BUTHUS HE TOJLKO SHTepOOAKTepHH, HO U
JIPOXKY, TTOCKOJIbKY MPU OBICTPOM MPEBPALLICHUM COIAEPXKAILETOCs B PACTEHMSIX
caxapa B MOJIOYHYIO KMCJIOTY B aHa3POOHBIX YCIOBUSX APOXCKM JUIIAIOTCS UC-
TOYHUKA ITUTAHUS.

OTMeuyeHHOe OOCTOSITEIbCTBO MMEET OO0JbllIoe MPAaKTUYEeCKOe 3HauyeHue,
TaK KaK MMEHHO OT MHTEHCHMBHOCTM DPa3BUTHUS JPOXKEH B OCHOBHOM 3aBUCUT
aspoOHas cTabMIILHOCTh CUJIOCA M CeHaXka MpHU BbleMKe U3 xpaHwiuil (8, 31). B
CBETE YCTAHOBJIEHHBIX BbIILIE OCOOCHHOCTE TeUEHUsS MUKPOOMOJIOTMUECKUX TIPO-
1IECCOB OUEBHIHO M TO, YTO IIPU CUJIOCOBAHMH PA3TUYHBIX MPOBSJIEHHBIX TPaB
3 HEKTUBHOCTh YKa3aHHBIX IIPErapaToB OKaXKeTCsl HEOAMHAKOBOM M OYyAeT Cy-
IIECTBEHHO OTIMYATBhCS OT MPOTHO3MPYEeMON Ha OCHOBAaHWM BCE €Ie TOCITOA-
CTBYIOIIIMX B HAIlleW CTpaHe TIPEACTABICHUN O CWJIOCOBAHUM C TIPEABAPUTEIIhb-
HbIM TnpoBstiuBaHueM (1-3, 32) 1 OT pe3yJbTaTOB MPUMEHEHUS MpenapaToB MO-
JIOYHOKUCJIBIX OaKTepUil MpU CUJIOCOBAHUM CBEXECKOIIEHHON 3€JI€HON Macchl
(1, 3, 33, 34). CornacHo 3TUM B3IJisiAaM, MPU CUIOCOBAHUM TPaB B CBEXKECKO-
IIIEHHOM Y MPOBSUIEHHOM BHAE MaKCUMaJIbHbII 3(P@EKT OT MCMOJb30BAHMS
MpernapaToB MOJOYHOKMCIBIX OaKTepuil MTOJKeH HaOMIomaThcsl Ha CHIPhEe C He-
o0ecrneyeHHBIM CaXapHBIM MUHUMyMOM. OmHAKo, KaK OTMEYaJoCh BBIIIE, Ha-
MPaBJIEHHOCTh MUKPOOHMOJIOTHYECKUX TTPOIECCOB TIPU CHJIOCOBAHUM TpaB, IPO-
BSJICHHBIX IO COmepxKaHMsI cyxoro BemecTBa 30-35 %, MpOTHBOMONOXHA MMEIO-
1Ieid MEeCTO B CUJIOCE M3 CBEXECKOIIEHHBIX pacTeHuit. CremoBaTeslbHO, Hau-
00J1b1IYI0 A(hDEKTUBHOCTD MPEenapaToB MOJOYHOKMCIIBIX OAKTEpUil CIeAyeT OXM-
JaTh MPU CUJIOCOBAHUM XOPOIIIO 00eCIeYeHHOM caxapoM MPOBSIJICHHON Macchl ¢
BBICOKHMM MOTEHILIMAJIIOM HOPMAJIbHOIO 3aKBalllMBaHUSI, KOTOPBI HE MOXET pea-
JIN30BAThCS M3-3a 3aIePKKU PA3BUTHSI MOJIOYHOKHUCIIBIX OAaKTepUii M CIABUTA TIPO-
ecca OpOXeHUSI B HEOJArONpUSATHYIO CTOPOHY. DKCIEpHMMEHTAIbHAS IIPOBEpPKa
MOATBEPAMIA CIIPAaBEMJIMBOCTh 3TOro mojyioxkeHus (28, 35). OHa moxasajia, 4To
MAaKCUMAaJTbHBINA 3(P(EKT OT MCIOIL30BaHMS IIperapaToB Ha OCHOBE OCMOTOJIC-
PAHTHBIX IITAMMOB MOJIOYHOKHMCIBIX OaKTepuil OoTMedyaeTcs MpU CUJIOCOBAHUU
MNPOBSJIEHHBIX TPaB C coaep:KaHueM cyxoro BeuiectBa 30-35 % u caxapo-0ydep-
HBIM OTHOLUEHMEM 2,5-3,5, TO €CTh ChIpbsi, OTHOCSIIETrocsl Mo Kiaccudukanmu
A.A. 3yopunuHa (1) K Tpynre Jerkocuaocyloluxcss Kyabtyp. [Ipu nameHeHuun
caxapo-0y¢hepHOro OTHOIICHUS B MPOBSJICHHBIX TpaBaX KakK B CTOPOHY YMEHb-
meHus (Huxe 2,5), Tak U B CTOpPOHY yBeaudeHus (Boie 3,5) 3¢ ¢GeKTUBHOCTD
MMpUMEHEeHWS YKa3aHHBIX TIperapaToB CHUKACTCSI.

B nepBoM ciydae 3To cBsi3aHO ¢ OoJjiee OJaronpusTHbIM TeUeHUEM IIpo-
1ecca OpoXXeHUsI B MPOBSIZIEHHON Macce ¢ HeoOecneueHHbIM CaxapHbIM MUHM-
myMoM (4, 28). Ilo Toit ke MpuYMHE OCHOBHOI 3((EKT OT MCIOJb30BaHUS
npernapaToB MOJOYHOKMCIIBIX OakTepuil MpU CUIOCOBAHUU TPYAHOCHIIOCYIO-
LIMXCSI TIPOBSUIEHHBIX TPaB CBOAMTCS JIMILb K YCTPAHEHUIO OMACHOCTU BO3HMK-
HOBEHMSI B KOPME MAaCISTHOKMCIOro OpoxeHus. Bo BTopom ciyyae CHIDKEHUE
a¢hdeKTa OT UCIOJAb30BaHUS IMPenapaToB MOJOYHOKMUCIBIX OakTepuil 00yciI0B-
JIEHO WHTeHCcU(dUKaumeit crmmpToBoro 6poxenus. [10CKOIbKY BXOISINKME B CO-
CTaB TIperapaToB OCMOTOJIEPAHTHBIC IITAMMBI MOJIOYHOKUCITBIX OaKTepHil, mpe-
BOCXOJISI TIO OMOJIOTMYECKO aKTMBHOCTU 3MMEMUTHbIE MOJOYHOKMUCIbIE OakTe-
pun, obecrieymBaloT ObICTpoe moakuciaeHue kopma 1o pH 4,0 u Huke, XusHe-
JeATeIbHOCTb HeXXeJlaTeJIbHbIX OaKTepuil MoaaBisieTcs M B KOpMe HaKaruIMBaeT-
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Cs OCTaTOK caxapa, KOTOPBIM TMOJHOCTBIO YTUIM3UPYETCS Ipoxckamu. Bemenct-
BHE 3TOTO IO Mepe YBEIMYEHUs caxapo-0y¢hepHOro OTHOIIECHWS B IPOBSIICH-
Hoit macce Bbile 3,5 3(h¢heKTUBHOCTb MPENnapaToB MOJOUYHOKHUCIBIX OaKTepuii
HauyMHaeT MOCTENEHHO CHMXATbCS, NMPAKTUYECKU IMOJTHOCTBIO McUe3asl MpU €ro
3HaueHUN okojio 4,5 (4, 26, 35). Umetorcs mokasareiabcTBa (8, 31), uyTo M3-3a
aKTUBHOTO Pa3BUTUS APOXKEH CUIIOC U3 TMPOBSJIEHHBIX BBICOKOCAXapUCTHIX
TpaB, MPUTOTOBJIEHHBbIA C BHECEHHEM TOMO(MEepPMEHTATUBHBIX MOJOUYHOKUCIBIX
OakTepuil, TIpX BBIEMKE M3 XPAHWIMUII TTOPTUTCS 3HAUYMTEBHO OBICTpee, HEeXeIu
00bIyHbIA. ITo TOW Xe MpUUMHE XOPOIIO OOECHeYEeHHBbIE caxapoM 3J1aKOBbIE
TpaBbl HE PEKOMEHIYeTCS MCITOJIb30BaTh M Ha ceHaxX. Pe3koe orpaHmycHME
KU3HEACATSTBHOCTA MOJOYHOKWCIBIX M HEXEIATeIbHBIX OaKTepPUil BBICOKMM
OCMOTHMYECKHUM JAaBJICHUEM B PACTUTEJbHBIX KJIETKax B 3TOM ciydyae O0YyCJIOB-
JIUBaeT elle OOJbIIMI OCTATOK caxapa B KOpME, YTO MNP AOCTyIE BO3Ayxa
CTUMYJIMpPYeT aKTMBHOE Pa3BUTHUE APOXKEN, TO €CThb MPOIECC adpoOHOM Mop-
yy. Kak mpaBuio, mocje BbIEeMKM M3 XpaHWIHMIL TaKOW KOPM OYeHb OBICTPO
pazorpeBaeTcs U miecHeBeeT (4).

Takum o6pa3oM, UISI TIPUTOTOBJICHMSI CEHaXKa CJemyeT IPEeUMYIIeCT-
BEHHO MCIOJIb30BaTh MHOTOJIETHUE O00O0OBBIE TpaBbl (JIIOLIEpHA, 3CMApLET, KO3-
JIATHUK BOCTOYHBIA, KJIEBEp JYTOBOW W T.1.). [IpUTOmHBI I 3TOM 1MW W
TPYAHOCUJIOCYIOILIMECS 3JTaKOBble TpaBhl. M3-3a ocobeHHOCTEN (Pu3nonoro-omo-
XUMMYECKUX MPOLIECCOB MPU MX MPOBSUIMBAHMM B MPOKOCAX AaXe OO0 CEeHaxX-
HOI BiaxHOCTH (36) B CyXOM BElIECTBE PACTCHUII OTMEYaeTCs ITOCTOSTHHOE
yBeJIMUEHUE COIepXKaHUs caxapa U, KaK CJeICTBMeE, MOBBIIIEHHUE caxapo-0y-
(bepHOTO OTHOILIIEHUS B KOPMOBOI Macce (HO JIMIIb MPU YCJIOBUM, UYTO B Tede-
HHE€ OIHOTO CBETOBOIO JHS €€ yOoepyT ¢ mosisi B xpaHwnuuie). [Ipu npoBsivBa-
HUU B TIPOKOCAX XOPOIIO 00eCTIeYeHHBIX caXapoM 3JIaKOBBIX TpaB HaOJIOmacTCs
obpatHbIl 3¢ dexr. Comep:kaHue caxapa B MX CyXOM BEIIECTBE HAYMHAET CHU-
KaThCsl C CaMOro Hayajla MpOBSUIMBAHUSI, U B TE€YEHUE CYTOK MOTEPU MOTYT JOC-
turath 40 %, TIpUBOAS K 3aMETHOMY YXVAIIeHUIO copakmuBaemoct (37). [Motepn
caxapa TeM BbIlE, YeM OOJIbllIe €ro coaepKaHWe B MCXOMHOM 3eJeHOi Mmacce.
IToaTOMYy XOpol1110 obGecleuyeHHbIE caxapoM MHOTOJIETHUE 3JJaKOBbIE TpaBbl Clie-
IoyeT ObICTPO (B TeueHUe 2-6 4) MPOBSUIMBATH OO COMEPKAHMS CYXOrO BELIECT-
Ba 30-35 % u 3akiambiBaTh Ha CWJIOC C IIPMMEHEHMEM IIPElapaTOB Ha OCHOBE
OCMOTOJIEPAHTHBIX IITAMMOB MOJIOUHOKHCIIBIX OaKTepHIiA.

INomapisiioliee YMCIO COPTOB MHOTOJIETHHMX 371aKOBBIX TpaB, PaBHO KakK
U UX cMecell ¢ 0000BBIMM KYJIbTYpaMu, BbIpallluBaeMblx B Poccuu, umeror omn-
TUMaJibHOe caxapo-0ycepHoe oTHoiueHue (1,3-4,0) nas 3¢h¢heKTUBHOTO CUI0-
COBaHMS C yKa3aHHBIMM MpernapataMu. [IpoGiaema cHIOCOBaHUS HEKOTOPBIX
HOBBIX COPTOB MHOTOJIETHUX 3JIaKOBBIX TpaB ¢ M30BITOYHBIM COIEpXKaHHUEM ca-
xapa (caxapo-OydepHoe oTHolleHHe > 4,0) Jerko pelaercs Mpu UX BO3AEIbI-
BaHWM B CMEIIAHHBIX IOCEBaX C KYyJIbTypaMd, He OOCCITeYeHHBIMU CaXapHBIM
MUHUMYMOM.

Htak, BbIOOp crocoba KOHCEPBUMPOBAHHUSI TPaB OMpPENEssieTCs Mpexiae
Bcero ux BuaoM. Hecumocyloiuecst TpaBbl (JIIoLepHA, KO3JISITHUK BOCTOUHBIN,
KJIeBep JYTOBOM 2-T0 U MOCJEAYIOLIMX YKOCOB U T.II.) LIEJIecO00pa3HO MCIOJb-
30BaTh B OCHOBHOM Ha CeHaX, MPOBSUIMBAsl pacTeHUsI A0 COIAEPXKaHHUS CYXOro
BeiectBa 45-50 %. Ilpy HEYKOCHUTEIBHOM COOJIIOACHUU TEXHOJOTUU 3TO He-
M3MEHHO O0OecreuyrBaeT MOJyYeHUEe KauyeCTBEHHOTro (C MUHUMAJIBHBIMHU TIOTE-
PSAMU TIATATETBHBIX BEIIECTB) KOpPMa, CTAOMIIBHOTO B TIpOIlecce KaK XpaHEHWS,
TaK M BBIEMKW W3 XpaHWIWII. TpymHOCHIIOCYMOIIMecsT 6000BbIe M 3IaKOBEIE
TpaBbl (KJIeBep JYroBoil 1-ro ykoca, JisaBeHell poratblii 2-ro M MOCAEAYIOLIMX
YKOCOB, €xa cOopHasi 1-ro ykoca U ocTajbHbl€ 3J1aKOBbI€ TPaBbl 2-T0 W IOC/e-
IYIOIIEero YKOCOB, 32 MCKJIIOYEHMEM HEKOTOPBIX COPTOB PAaiirpacoB M CO3MaH-
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HBIX Ha WX OCHOBE TMOPHUIOB) B 3aBUCMMOCTH OT IOTOMHBIX YCIOBUII MOKHO
WCIIOJb30BaTh KakK Ha CEHaX, TaK M Ha CUJIOC, TIPOBSJIMBAsl 10 COAEpKaHUS Cy-
xoro BemectBa 30-35 % W CcTUMYyJIHpPYs MOJIOYHOKHUCIOE OpOXEHWE B KOpME
BHECEHUEM IIpenapaToB, CO3MaHHBIX HAa OCHOBE OCMOTOJIEPAHTHBIX IITAMMOB
MOJIOUHOKMCIBIX OakTepuii. Jlerkocuaocylolmecs: TpaBbl, K KOTOPbIM OTHOCHUT-
cs TIOAABJISIONIEe YUCIO MHOTOJIETHUX 3JIaKOBBIX TpaB 1-To ykoca, M3-3a BbICO-
KOro cojiepxXaHusl caxapa He MOIXOMSIT B KaueCTBE ChIPbs ISl CEHAXKMPOBAHUS,
TaK KakK IPH 3TOM CII0co0e KOHCEPBHUPOBAHMSI OOECIIEUMBACTCS MOJNyYeHHE He-
CTaOMIBLHOTO TIpY BBIEMKE KopMa. Takue TpaBbl ITOC/Ie KPAaTKOBPEMEHHOTO TIPO-
BSUIMBaHMS IO cojepxXaHMs1 cyxoro BemiectBa 30-35 % cieayer mpeuMyILIECT-
BEHHO MCIIOJIb30BaTh Ha CWJIOC, CTUMYJMpPYST B HEM MOJIOYHOKHCIIOE Opoxke-
HUE€ BHECEHMEM IpernapaToB HA OCHOBE OCMOTOJIEPAHTHBIX LITAMMOB MOJIOY-
HOKHUCIbIX OakTepuii. Tem xe crmocoboM Iliejecoobpa3HO KOHCEPBUPOBATb U
HEKOTOpbIe JIETKOCHIOCYIollMecss 6000BbIe TpaBbl, HANIPUMED JIsIBEHEl] pora-
ThIl 1-TO yKoca, a TakxKe Jerkocuiocylolrecs: 6000B0-31aKOBble CMeCcH (KJe-
Bepo-TUMOQeeuHass CMeChb, BMKO-OBCSIHAsI cMeCh U T.11.). XOTS COAep>KaHUe
HUTPATOB U OOCEMEHEHHOCTh PACTeHUN SMUGUTHBIMU MOJIOYHOKMCIBIMU OaK-
TepUsIMU CayXaT akTopamu, obecrieurBaloluMu (Hapsay C caxapamu) BbICO-
KYI0 COXpaHHOCTh M KayeCcTBO KOpPMa, MX MOKa YTO He YAaeTCs KOHTPOJUPOBATh
B MPOU3BOACTBEHHBIX YCJIOBMSIX.
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Abstract

The current concept about regularities of microbiological processes at ensiling and
haymaking depending on the kind of preserved grasses and a degree of wilting is represented in the
review. On this base the rational methods for plant mass conservation have been proved. The
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conservation method should be selected with due regard to the crop peculiarities (gramineous or
leguminous grass), sugars contents (per dry matter) and its changes under the grass wilting, a degree
of plants drying, the pH and sugar-buffer ratio in forage mass, and the composition of epiphytic
microflora to provide an improved fodders storage and increased quality. Besides, it is necessary to
keep strictly the modes of preliminary mass processing and loading as well as silage storage and
removing. The silage additives, based on the osmotically tolerant strains of lactic acid bacteria, is one
of the important elements in the applied technology, providing inhibition of growth of the
undesirable microorganisms, including butyric acid bacteria and the yeasts activity, that can lead to
fodders contamination by the butyric acid. Most perennial grass varieties, as well as their mixtures
with legumes, cultivated in Russia, are characterized by optimal sugar-buffer ratio (1.3-4.0) for the
effective ensiling with above pointed bacterial inoculants. But some new perennial gramineous
grass varieties have excessive sugar contents (sugar-buffer ratio is > 4.0) and are included in the
group of the hard-to-ensile crops. For solving the ensiling problems with such perennial grasses, it
should be recommended to cultivate them in mixed sowings with crops, characterized by lack of
sugar minimum.

Keywords: grass, silage, haylage, lactic acid bacteria, enterobacteria, yeasts, stability and
quality of forage.
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TemaTuka kKoH(epeHUMH: MPEIU3NOHHOE CEbCKOe XO3SIUCTBO Kak CpeAcTBO 3(GheKTUBHOrO ynpas-
JIEHUsI PecypcaMiy B yCJIOBUSIX IIOOAIbHBIX U3MEHEHUH.
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JISL TIO CEbCKOXO3SMCTBEHHBIM KYJbTypaM TaKXe pacroyioxeH B 3ToM LieHTpe. Ha doHe pasBuTus
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TUY ¥ Hay4YHbIe Pa3pabOTKM M3PAWJIBCKUX CIEIMATUCTOB CITOCOOHBI BHECTH CYIIECTBEHHBIN BKJIAI B
yAydIlIeHUEe CUTyallMd Ha TPOJOBOJBCTBEHHOM DPBIHKE M TPUBJIEKAIOT K cebe MpUCTaJbHOe BHUMA-
HME YYEHBIX U CIIELUAIUCTOB BO BCEM MUpE.
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