gl

e

- Ne2

VJIK 504.006; 331.45

DOI 10.23947/2541-9129-2017-2-66-75
INPUT'OTOBJIEHUE
JOBPOKAYECTBEHHOI'O KOPMA JIJIs1
ZKNUBOTHBIX U3 OTXOJ10B
NEPEPABOTKU BETETATHBHOM
MACCBI JIIOIIEPHBI

B. B. Kupeesa, T. I'. Pacckazosa,

HU. U. I'aiinymounoes

JloHCKOM roCyJapCTBEHHBIM TEXHUUECKUI YHUBEPCUTET,
r. PocToB-Ha-/{ony, Poccuiickas ®enepanus

valeriakireeva@gmail.com
t.rasskazova@systemco.ru
Gaynutdinov_i@mail.ru

[IpencraBnensl pe3yabTaThl pa3pabOTKU criocoda
NOJyYCHUsI KOpMa ISl JKUBOTHBIX M3 OTXOJIOB
nepepaboTKHU JTUCTOCTEOETFHON MacChl JIFOIICPHBI

KYJBTYp
[IpuBenensl

C HCIIOJIB30BaHHUEM mTaMMOB

MOJIOYHOKHUCIIBIX OakTepuil.
XUMHUYECKHI COCTaB M dHEPreTUIecKasi [IEHHOCTh
NOJy4eHHOro KopMma. [lomydeHHBIE pe3yibTaThl
MO3BOJIMJIM  CHIENIaTh  BBIBOJ, YTO

MEXaHUYECKOTr0 00€3BOKHBAHUS paCTHTeHBHOﬁ

COYCTAHHC

Maccel JionepHbl 10 60 % BIaXHOCTH €
MOCIEAYIOIIUM BBEJICHUEM KYJIBTYD
nakToOaKTepuit MTO3BOJISAET MOJIy4aTh
NOOpOKAUYeCTBEHHBI ~ KOPM  JUI1  JKBAuyHBIX

JKUBOTHBIX. BEISIBIEHO aKTUBHOE U HAITpaBJICHHOC

BIIUSIHUAE cMecHu [ITAMMOB KYJIBTYD
JaKTOOaKTEepUit Ha TEUEHUE
MHUKPOOHOJIOTHYECKUX u OMOXNMHYECKUX

MPOIECCOB B KOHCEPBUPYEMOM 3€JIEHOM Mmacce
JIOLIEPHBI, TTO/IABJIICHUE PA3BUTHS HEXKENATEIbHON
MHUKPO(DIOPHI,
JUTUTEIBHOTO

CcO3JIaHue YCIOBUU TS

XpaHEHHUs MUTATEIbHBIX |
OMOJIOTUYECKH aKTUBHBIX BemlecTB B kKopme. Ilo
MMUIIEBOU Hu SHEPreTUYECKOU LICHHOCTH,
COJIEPKAHUIO MPOJAYKTOB OpPOKEHUSI MOTYUSCHHBIN
KOPM COOTBETCTBOBAJI TPEOOBAHMUSIM K CEHAXY 2

KJj1acca.

KiroueBble  cioBa:  BereraTMBHas — Macca,
TPYIHOCUIIOCYEMBIE KYJbTYpHI, CEHaX,
MOJIOYHOKHCHIbIE ~OaKTepHH, COXPAaHHOCTb H

Ka4uCCTBO KOpMa.
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HIGH QUALITY ANIMAL FEEDSTUFF
PRODUCTION FROM ALFALFA
VEGETATIVE MASS WASTE
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The paper provides the development results
of the method for animal feedstuff production
from alfalfa cormophyte mass waste using
lactobacillus cultures. The article shows the
chemical composition and energy content of
the resulting feedstuff. These results led to
the conclusion that a combination of
mechanical dewatering of alfalfa plant mass
to 60% of humidity followed by the
introduction of lactobacilli cultures produces
good feedstuff for ruminants. The authors
have found out active and directional
influence of lactobacillus cultures strains on
microbiological and biochemical processes in
the preserved alfalfa green mass, the
suppression  of  unwanted  microflora
development, creation of the conditions for
long-term  storage of nutrients and
biologically active substances in the
feedstuff. The produced product meets the
2nd class haylage requirements to energy and
nutrition value and the content of
fermentation.

Keywords: vegetative mass, difficult silage
cultures, haylage, lactic acid Dbacteria,
preservation and quality of feedstuff.
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Benenue. AKTyaJbHBIM BOIIPOCOM Introduction. The reduction of protein

YIYYIIEHUsT KOPMOBOH 0a3bl B KHMBOTHOBOJICTBE
SBJISICTCSI CHIDKEHHE neduruTa 0eiaka B KopMmax,

paloHaIbHOE,
PaCTUTENBHOTO CHIPBS.

KOMIIJICKCHOC  HMCIIOJIb30BaHHC

OnHuM W3 pealbHBIX

nyTeil B pemIeHMH MpOOJIeMBbl COKpAIICHUs
nedunura Oenka B panuoHax
CEeNIbCKOXO3AHUCTBEHHBIX  JKMBOTHBIX  MOXET

SABUTBCA TPUTOTOBJICHUC ,Z[O6pOKa‘-IeCTBeHHBIX,

9KOJIOTUYECKH 0€30MacHBIX KOPMOB M3 000OBBIX
TpaB, OO0JIAAAIONIUX BHICOKOW MUTATEIBHOCTEHIO.

Hawu6Goiee

MEpPCIEKTUBHON  KYJIbTYpOU ISt

KOMIUIEKCHOU NepepaboTKHU SBISETCS JIIOLEpHA.

CoJlep>)KaHuEeM  OHMOJOTHYECKH

OO6nanasi BHICOKOH YpO>KaifHOCTBIO, BBICOKUM
IIOJIHOLIEHHOT O,

JIETKOTIEPEBApPUMOr0 TPOTEUHA, Pa3HOOOpa3ueM

MHUHCPAJIbHBIX BCHICCTB W BUTAMHHOB, 3CJICHAA

MacCa JIIOLCPHLL

MOKCT TMPUMCHATHCA  JIA

KOPMJICHUSI JKUBOTHBIX B CBEXEM BHJIE, B BUJE
CEHAa €CTECTBEHHOM M MCKYCCTBEHHOW CYIIKH,
MYKH, cuiioca, ceHaxa [ 1].

Bbuomacca 0000BBIX SIBIITFOTCS

KYJIbTYp

TPYIHOCUJIIOCYEMBIM CBIPbEM M3-3a BBICOKOIO

COACpIKaHUAg MPOTCHUHA U BOIBI. HpI/II‘OTOB.HGHI/Ie

u3 Hee T00POKAYECTBEHHOTO KOpMa,
HE3HAYUTEIILHO YCTYHAIOLIETO HCXOIHOU
BETE€TAaTUBHONW Macce, BO3MOXKHO TOJBKO TIOCIIC
MPOBSUTMBAHUSA C  TOCJICAYIOIIMUM  BBEJACHUEM
KOHCEPBAHTOB [2].

CeHaxXxupoBaHUE KOPMOB MTO3BOJISICT

KOHCEPBHPOBATh TPYAHOCHIOCYEMBIE PACTEHUS C

HU3KUM
COJICpKaHUEM

CoJZIepKaHUEM
Oelka.

caxapa

Jlist

U  BBICOKHM

MPUTOTOBJICHHUA

CCHa)Xa BCTCTATUBHYIKO MaACCy IMOABAJIMBAIOT B

€CTECTBEHHBIX YCIOBUSAX 70 BIAKHOCTH 45-55 %,

TO

ecTb 10 (U3MOJIOTHYECKON CyXOCTH, NpHU

KOTOpOU OaKkTepuaibHbIC MPOIECCHI B CKOIMIEHHON
Macce He pa3BHBAIOTCS, a 3aTeM 3aKJIaJbIBAIOT Ha
XpaHeHHe B aHadpoOHBIX (0€3 JocTyma BO3ayXa)

ycnoBusix. CeHax xopoio xpanurtes npu pH 4,8—
5,1[3].

Ha »Tane MPOBAJIMBAHUA OHMoMacchl B KIETKax

paCTeHI/II\/'I MOBBIIIACTCA OCMOTHYCCKOE OAaBJICHUC,

YTO 3aTPyIOHSET, HO HE IMpeKpallaeT pa3BUTHE

MUKpPOOHOJIOTUYECKUX ITPOLIECCOB.
MPOBSIICHHBIX

B kimetkax

pacteHui MPOUCXOAUT

deficiency in feedstuff, the rational, integrated
use of vegetable raw materials are the urgent
issues of improving the feedstuff base in farm
animal production. One of the ways to solve the
problem of reducing protein malnutrition in the
diets of farm animals can be the production of
high quality, environmentally safe feedstuff
from leguminose grasses with high nutritional
value. The most promising crop for integrated
processing is alfalfa.

Possessing high yield, high content of
biologically valuable, easily digesting protein, a
variety of minerals and vitamins, alfalfa green
mass can be used for animal feed fresh, as
natural and kiln-dried hay, flour, silage and
haylage [1].

Biomass of legume crops is ensilaged with
difficulty raw material due to its high protein
and water content. Production of high quality
feedstuff, slightly inferior to the original
vegetative mass is possible only after drying
followed by the introduction of preservatives
[2].

Haylage
ensilaged with difficulty plants with low sugar

production allows preserving
content and high protein content. To make
silage vegetative mass is slightly dried in natural
conditions to a moisture content of 45-55 %,
that is, to physiological dryness, in which
bacterial processes in cut down mass do not
develop and then it is stored in anaerobic
(without air) conditions. The silage stores well
at pH 4.8-5.1 [3].

At the biomass drying stage the osmotic
pressure increases in cells, which
complicates, but does not stop the development

of microbiological processes. In dry cells of

plant

plants there is an accumulation of -easily
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HAKOIUICHUC JICTKOTHAPOJIMU3YCMBIX  YIJICBOJOB
Omaromapss WCHapeHur0 U (HEPMEHTATUBHOMY

pacIIerieHUIO Kpaxmasa " IPYyTUX
TIOJTCaxapHuI0B.

Bricokoe OCMOTHYECKOE JaBIICHHE
KJIETOYHOTO  COKa TMOABSUICHHBIX  PAacTeHUM
CIOCOOCTBYET ~ Pa3BUTHIO  MOJOYHOKHCIBIX
OakTepuii, KOTOphIE O0Opa3ylOT MOJIOYHYIO
KHUCTIOTY, TOOKHUCTSIONIyt0o KopM. lllTammbr

0OHTAIONINX B CCHAXKE MOJIOYHOKHCIIBIX OaKTepUid
0oJiee KUCIOTOYCTOMYUBHI, YeM CHiIOCHbIe. OHHU
Pa3BUBAIOTCS TPU KOHIICHTPAIIMM CaxXxapoB [0
80% u BeIACp)KUBatOT KoHIeHTpanuio NaCl o 8—
10%.

AHTHOMOTHYECKON aKTUBHOCTBIO IO OTHOIICHUIO

MomnodHokucable OakTepuu  00IagaroT
K THWIOCTHBIM OaKTepusM U OCMOTHYECKOH
YCTOMYMBOCTBIO, 3HAYUTEIBHO MPEBOCXOASAIIEH
OCMOTHYECKYIO YCTOMYHUBOCTD MMOCIEIHUX,
BCJIEACTBUE OakTepuu B
CEHa)Ke MPAKTUYECKHU HE BCTpedaroTcs [3]
KoHcepBupoBaHne ceHaxka JOCTUTAeTCs B

pe3yJiibTaTe MMOHM>KEHHOH

4Y€ro TI'HUJIOCTHBIC

BJIQXKHOCTH B
MPOBSJICHHBIX PACTEHUSAX, KOTJa OOJBIIMHCTBO
OakTepuii u3-3a  (PUIUOJOTHMUECKOW CYXOCTH
Cpeasl HE MOTYT H3BIEYh BOJY, HEOOXOIUMYIO
JUIsl  WHTEHCUBHOTO Pa3BUTHUS M JCHCTBUA
muokcuna yriepoaa (COj), cmocoOCTBYIOMIETO
CO3JaHMI0 B KOpPME aHa’pOOHBIX YCIOBHUH.
Bopoynepkuparomias cuiia paCTUTENbHBIX KIETOK
npu BiaxHoctH 50-55% cocraBnsger 52 artwm, a
MakCHMajbHas cocymias cuiaa OOJBIIMHCTBA
Oaktepuii — okono 50 arm [4]. Ilpu Takoit
BJIQYKHOCTH HE MOTYT Pa3BUBATHCSI THUJIOCTHBIE U
MaCJITHOKHCTIBIE OaKTepuu, HO HHTCHCHUBHO
pa3BHBAIOTCS  IUIECEHH, KOTOpbIe 00JanaoT
cocymeit cunoit cBeimie 200 arm. Mx pasButue
MOXHO MPEIOTBPATUTh THIATEILHOW H30JISLIUECH
O6uomMaccel OT Bo3ayxa. be3 nmocryma kuciopona
MPEKPAILAETCs JbIXaHUE PACTUTENBHBIX KJIETOK U
BO3MOKHOCTh

yCTpaHsAETCs HaKOIUIEHUS

TEPMOPHUIBHBIX OakTepwii, BBI3bIBAOIINX
pa3orpeB Macchl.

JloOpOKaueCTBeHHbIM CEHaX, B OTIUYHE OT
CeHa W cmioca, Mo (UINKO-XUMHUYECKHM U
KOPMOBBIM JTOCTOMHCTBaM OJHM30K K 3€JICHOU
TpaB. OCHOBHBIC JIOCTOMHCTBA

Macce €ro

hydrolysed carbohydrates through evaporation
and enzymatic decomposition of starch and
other polysaccharides.

The high osmotic pressure of dried plants
cell sap contributes to the development of lactic
acid bacteria, which form lactic acid, acidifying
the feed. Strains inhabiting the lactic acid
bacteria haylage are more acid resisting than
silage They develop when the
concentration of sugars is up to 80% and can

ones.

withstand NaCl concentration up to 8-10%.
Lactic acid bacteria possess antibiotic activity
against putrefactive bacteria and osmotic
resistance, much higher than the osmotic
that
putrefactive bacteria can’t be met in the silage
[3]

Haylage preservation is achieved as a result

resistance of the latter is why the

of low humidity in dried plants when the
majority of bacteria because of physiological
dryness of the environment cannot get water
which is necessary for intensive development
and the action of carbon dioxide (CO2),
contributing to the creation of anaerobic
conditions in the feedstuff. The water-retaining
power of plant cells at a humidity of 50-55% is
52 ATM, and the maximum suction force of the
most bacteria is about 50 ATM [4]. With such
moisture putrefactive and butyric bacteria
cannot develop, but different types of mold are
rapidly developing, which have sucking force of
more than 200 ATM. Their development can be
prevented by a careful isolation of the biomass
from the air. The lack of oxygen stops the
respiration of plant cells and eliminates the
possibility of accumulation of thermophilic
bacteria causing mass heating.

High quality haylage, unlike hay and silage,
to and feed

according physico-chemical
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3aKJIII0YaTCA B HE3HAYUTCIIbHBIX

IMUTATCIIbHBIX BCHICCTB IIPU IHPUTOTOBJICHHUH,

XpaHEHUH M XOPOIIEH M0e1aeMOCTH KUBOTHBIMH.
TpaguunoHHbIE
cuinoca U

TEXHOJIOT'NHU

CCHaXXa HUMCIOT

TEXHOJIOTUYECKHE OIepaluu
PacTUTEIBHOTO  ChIpb  C
TPaHCIIOPTUPOBAHUE  PACTUTEIBHOU

3aKiagKka B XPaHWIHIIE,

VIUIOTHEHHE W TrepMmeTw3anus. g yIIoTHeHUs
MacChl CTEMEHb H3MEIbUYCHUS KaK IS CUjIoca,
TaKk HM JUII CCHaXa WIrPaeT BaXHYI PpOJIb.
CKoIlleHHBIC HA CHJIOC TPaBBI U MPOBSJICHHBIC JIO
BraxkHoctn 60-70%, a ceHaxk — 10 BIAXKHOCTH

50-55%

MalllMHaMM Ha YaCTUIbI

U3MCJIBbYar0T

OpHako npu NPOBSUIMBAaHUH HEN30EKHBI BHICOKHE
IIOJIEBBIE IIOTEPU CAMOM LICHHOW 4acTHU pacTECHUU

— MOJIOJABIX JTHCTHEB.

CHU3UTH BJIa’)KHOCTD OHroMacchl

MCXaHUYCCKHM ITIYTEM

OCTaTOK " KJIETOYHBIN COK. B
KOPMOIIPOM3BOACTBE M3  KJIETOYHOTO  COKa
JIOLEPHBI  MOXHO  TOJIy4aTb  HPOTEHHOBBIE

3CJICHBLIC KOHL[GHTpaTBI
paroHax

[1,2]. B Buje moGOYHBIX MPOAYKTOB 00pa3yrOTCs
KOPUYHEBBIN COK U BOJOKHHUCTBIN MPECC-OCTATOK.
KopuuHeBbIil COK MOXHO MPUMEHSITh B KaUECTBE

ynoOpeHnus,
UCTIOJTB3YETCH.

CO,Z[Gp)KaHI/Ie IMUTATCIIbHBIX BCIICCTB B IIPCCC-
OCTATKC HHWIKC IO CpPaBHCHUIO C HCXOHHOﬁ

Maccoli, HO OH o0Ojajgaer

KOPMOBOM LIEHHOCTBHIO, MEHBIIEH BJIAXKHOCTHIO U
co3JaeT
MPEANOChUIKK Il CeHaXupoBaHus. B mpecc-
OCTaTKE COJICPKUTCSI MEHBIIE OCJIKOB, JKHPOB,

YIIY4YIIEHHON 4TO

CTPYKTYpOH,

Kanblust, (ocdopa, yeM B HCXOIHOW Macce, a
On

HUMCCT pAJ MPCUMYIICCTB: MCHbIIIAsA BJIAJKHOCTH U

KJIETYaTKa COCTABISIET OOJIBIIYI0 YaCTh.

yJIy4llIeHHas CTPYKTYpa;

(dbu3MYecKue CBOWCTBA MacChl ITO3BOJISIIOT €H

ayyiie ymioTHATeesA. Kpome Toro,

HN3MCHACTCA Caxapo-IIPOTCHMHOBOC OTHOLICHUC,

MOTEPSX

3aroTOBKH
OJIMHAKOBBIE
CKaIlIMBaHUE
U3MEIBbYECHHUEM,
Macchl,
pa3paBHUBaHUE,

KOPMOYOOPOYHBIMH
mmHon 20-50 wMm.

MO>KHO
npeccoBanueM. B
pe3ynbTare OTKMMa OHa pa3jesseTcss Ha IMpecc-

JJId  HMCIIOJIb30BAHUSA B
CEIIbCKOXO3IMCTBCHHBIX JKMBOTHBIX

nNpeCcC-O0CTATOK MPAKTUYCCKHU HC

3HAYUTEIILHOU

HU3MCHHUBIINCCA

B HEM

and Natural Systems 4 2017

qualities is close to the green mass of grasses.
Its main advantages are in the minor losses of
nutrients during production, storage and good
eatability.

The traditional technology of silage and
haylage production has the same technological
operations: cutting plant material with the
grinding, transportation of plant
prestorage treatment, leveling, compaction and

mass,

sealing. To seal the mass the degree of grinding
for silage and haylage plays an important role.
Mown for silage grass and dried to a moisture
content of 60-70%, and hay — to a moisture
content of 50-55% is chaffed by fodder
choppers into particles with a length of 20-50
mm. However, the high field losses of the most
valuable parts of the plant — young leaves are
inevitable during drying.

The moisture content of the biomass can be
reduced mechanically by pressing. As a result of
this the biomass is separated into the discard
and the cell sap. Green protein concentrates for
farm animals diets can also be obtained in
fodder production of alfalfa cell sap [1, 2]. By-
products are brown sap and fibrous discard.
Brown sap can be used as a fertilizer, discard is
almost never used.

The nutrient content of the press discard is
lower compared to the initial mass, but it has
significant feed value, lower moisture content
and improved structure, which creates
conditions for haylage production. The press
discard contains less protein, fat, calcium,
phosphorus, than the original mass, and mostly
consists of fiber. It has a number of advantages:
lower humidity and improved structure; the
changed physical properties of the mass allow it
to better thicken. In addition, it changes sugar

and protein ratio, as at pressing the cell sap

http://bps-journal.ru/
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TaK KakK TIIpu OTKHUMEC B KJIE€TOYHBIM COK

JKCTparupyercs OoJbire Oerka, qeMm
JIETKOTUPOIIU3YEMBIX YIIIEBOJIOB, & TOBBIIICHHOE
coJiepKaHne MOCTIeTHUX SIBIISICTCS
ONMarompusTHBIM  YCIOBHEM  JUISS  Pa3BHTHUS
MOJIOYHOKHUCIIBIX Oaxrepwuii u JIy4IIEro

3aKBalllMBaHUA KOpMa.

B oT10if cBA3uM wmenbl0 HAcTOSAIIEH pabOThI
SIBJISUIOCH U3y4yeHue BO3MOKHOCTH
IPUTOTOBIIEHUS 10OPOKAYECTBEHHOIO KOpMa s
CEJIbCKOXO3SMCTBEHHBIX JKUBOTHBIX U3 OTXOIOB
nepepadOTKM BEreTaTMBHOM MaccChl JIIOLEPHBI U
OIIPEZCIICHUE €T0 YHEPTeTUYCCKON U TUTATEIbHAS
LIEHHOCTH.

CeHaxupoBaHHUe MOJYYEeHHOH ¢ MOMOIUbIO
OT:KMMa OMoMacchl MyTeM BBeJIeHHUS KYJIbTYP
MHMKPOOPTaHNU3MOB. B AKCIIEPUMEHTAX

UCIOJIb30BaIach BereTaTHBHAS Macca
CHHETHOPUIHOM JIIOLIEPHBI copTa «MaHbIUCKas»,
CKOIIEHHOM B (aze OyroHmsauuu. BapuaHT
3arOTOBKM  CEHaka C  IPeIBapUTEIbHBIM
YaCTHUYHBIM MEXaHUYECKHUM O00€3BOKHMBAaHUEM
PaCTUTENBHOTO ChIPbSl OCJIOXKHSETCSI TE€M, 4YTO
CHU3UTh BJQXHOCTh 3€JI€HOM Macchl [0
TpeOyeMol BENUWYHMHBI MPH 3aKJIaJKe B CEHax
(45-55%) MexaHWYeCKMM IIyTeM CJIOXHO. B
IpoLecce 1a)Ke MHOTOKPATHOTO NMPECCOBAHUS HE
yaaeTcsi Ppa3pylIUTh BCE  COKOCOJAEpXaIIue
CTPYKTYPhl U YMEHBIIUThH BIAKHOCTh HIXKE 59—
60 %.
3eneHas  Macca

JIOLIEPHBI  TIOJIBEprayiach

OT)KUMY C IIOJyYEHHEM IIpecc-OocTaTka ¢
BIAXHOCTBIO 62,20 %, KOTOPBIN UCIIOIB30BAJICS B
JKCIIEPUMEHTAX.

IIpy mpoBeacHUM UCCIEIOBAaHUNM H3ydanaach

BO3MOJXHOCTDb IIPUTOTOBJICHUA KOpMa M3 IIPECC-

OoCTaTkKa q)HTOMaCCBI J'IIOLIGpHBI CJ'IGI[YIOH_[I/IMI/I
cocobamu:
— CEHaXXUPOBAHUS mpecc-ocTaTka oe3

BBEJICHUSI KOHCEPBUPYIOIINUX areHTOB;

Safety of Technogenic and Natural Systems 4 2017

extracts more protein than hydrolyzable

carbohydrates and the increased content of the

latter is a favorable condition for the

development of lactic acid bacteria and a better
fermentation of the feedstuff.

In this regard, the aim of this work was to
study the possibility of high quality farm
animals feedstuff production from the waste of
processing of alfalfa vegetative mass and to
determine its energy and nutritional value.

Haylage production of the obtained by
pressing biomass through introduction of
microorganisms cultures. In the experiments
the authors used vegetative mass of alfalfa
"Manychskaya”, cut in the budding phase.
Haylage making with a preliminary partial
mechanical dehydration of the plant material is
complicated by the fact that it is difficult to
reduce the moisture content of green mass to the
desired value (45-55%) by mechanical means. It
is impossible to destroy all the sap-containing
structures and to reduce the humidity below 59-
60 % even by repeated pressing.

The alfalfa green mass was pressed and the
press discard was obtained with a moisture
content of 62.20 %, which was used in the
experiments.

In this research we studied the possibility of
feedstuff production from alfalfa biomass
discard in the following ways:

— haylage production of press discard
without the introduction of preservative agents;

— conservation by introduction of the

http://bps-journal.ru/ 70
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— KOHCEPBUPOBaAHUA IMIYTEM BBCACHUA CMECHU
IITAMMOB KYJIBTYp MOJIOUHOKHCIBIX OakTepuit
Lactobacillus,

pona MPUOOPETEHHBIX B

Pocrosckom-Ha-Jlony [IPOTUBOYYMHOM
WHCTUTYTE. AKTHUBHAas KYyJbTypalibHas >XUIKOCTb
BHOCHMIach B KkoimyectBe 1 % oT Macchl
PacCTUTEIBHOTO CBHIPbS.

buomacca 3aknanpiBazach Ha XpaHEHHUE B
CTEKJIIHHbIE €EMKOCTH, TIIATEIbHO YIJIOTHSIACS,
3aKphIBAJIACh KPBIIIKAMU C BOJSHBIM 3aTBOPOM
JUIS OTXOJISIIUX T'a30B. balsIoHBI mMOMEIIAINCh B
MMOIBATLHOE TMOMEIICHHE npu
+15°C.

cocTtaBisl 6 Mecsues. [lepuoauuecku — udepes

cpeaHen

TeMIeparype Cpok  COXpaHHOCTH
2,4 n 6 MecsLEeB EMKOCTH BCKPBIBAJIUCH U KOPM

MoJIBEpTrajcs XUMHUYECKOMY aHalu3y.

XUMUYECKUI  COCTaB, DJHEPreTHYECKYID U
MUTATENIbHYI0 LEHHOCTh IOJy4aeMoOro Kopma
OTIpeNIeNISsTN OOLEPUHATHIME MeToaMH [5].

Ncxoauplii mpecc-oCTaToK MO XUMHYECKOMY
COCTaBy M  T[IOKa3areisiM  HHEPreTUYeCKOou
IIEHHOCTH CcOOTBeTCTBOBaN TpeboBanusim HTII
AIIK 1.10.11.001-00 «HopM™mBbI TEXHOIOTHYECKOTO
MPOEKTUPOBAHUS XPAHWIMIL CHJIOCA U CEHaXKa»
[6] m TOCT P 55452-2013 «CeHO U CEHax.
Texnauueckue ycmoBusi» [7] k  Owmomacce,
3aKjaJbpIBacMOi Ha ceHax (Tadi. 1).

B npecc-ocratke, 3a0KeHHOM Ha ceHax 0e3
BBEJICHHSI MHUKPOOHOW 3aKBacK, B TMPOIECCE
xpaHeHus Onomacca He oOjagaia JOCTaTOYHOU
(U3HONOTHYECKON CYXOCTBIO W B HEW ObLIH
OTMEUEHBI IJICCHEBEHHUE W HaJIMYue MAacCisTHOM
KHCJIOThI, KOTOPbIE CHUYKAIM Ka4YECTBO KOpMA.

CoxpaHHOCTb  MUTATENIbHBIX  BELIECTB B
Ouomacce C BBEIEGHHUEM JlaKToOaKTepuil Oblia
BbIIlIE, YEM B Macce, 3aJI0)KEHHOM Ha XpaHEHHe

0e3 100aBoK.
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mixture of strains of lactic acid bacteria of the
genus Lactobacillus, acquired in Rostov-on-Don
antiplaque Institute. Active culture liquid was
introduced in the amount of 1 % by weight of
plant raw materials.

Biomass was stored in glass vessels,
carefully pressed and closed by lids with water
valve for the exhaust gases. The cylinders were
placed in a cellar at an average temperature of
15°C. Storage period was 6 months.
Periodically after 2, 4 and 6 months containers
were opened and the feedstuff was subjected to
chemical analysis. Chemical composition,
energy and nutritional value of the feedstuff
were determined by conventional methods [5].

Original press discard met the requirements
of NTP APK 1.10.11.001-00 "Norms of
technological design of warehouses of silage
and haylage™ [6] to chemical composition and
energy values and GOST R 55452-2013 "Hay
and haylage. Technical conditions™ [7] to the
biomass, laid on the haylage (tab. 1).

The stored biomass of the press discard
without the introduction of a microbial culture
did not possess sufficient physiological dryness
and it contained mould and butyric acid, which
reduced the quality of the feed.

Safety index of nutrients in biomass with the
introduction of lactobacilli was higher than in

the mass that was stored without any additives.
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Tabnuua 1
Table 1
XVWMHYECKUH COCTaB U SHEPreTHYECKas IICHHOCTh KOpMa, TIOJyYSHHOTO U3 MPECC-0CTaTKa ¢

BBEJIECHUEM KYJIBTYP MUKPOOPTaHU3MOB
Chemical composition and energy value of feedstuff from the press discard with the
introduction of microorganisms cultures

Conepxanue B ACB, % O6MeHHAs
Percentage in the crude matter, % oHeprus | g
CB. % N OPMOBEIC
[IpomykT ’ CBIPOTO . |ceporo| ceipoit | MJDx/kr
Product Crude IpoTeuHa CrIpoHt JKHpa 30J1bI Metaboliza CAMHHIBI
matter KeTHaTky Feed units
crudfa crude fiber crude | crude | ble energy
protein fat ash MJ/kg
Ncxonubrii mpecc-
OCTaToK 37,80 16,47 35,57 3,81 9,58 9,65 0,740
Initial press discard
DepMEHTUPOBAHHBIN
MpeCcC-0CTAaTOK
37,80 16,47 36,02 3,73 9,50 9,65 0,740
Fermented press
discard
DepMEeHTUPOBAHHBIN
IMPECC-0CTAaTOK YEPE3
2 mecsna 37,92 15,71 37,81 3,69 9,37 9,49 0,721
Fermented press
discard in 2 months
DepMEeHTUPOBAHHBIN
IMPECC-0CTAaTOK YEPE3
4 mecsina 37,92 15,63 38,44 3,64 9,30 9,38 0,720
Fermented press
discard in 4 months
DepMEHTUPOBAHHBIN
MPECC-OCTAaTOK Yepe3
6 MecsIIeB 38,17 15,12 38,53 3,61 9,24 9,27 0,690
Fermented press
discard in 6 months
Cenax 1 (2) i [6, 7]
Haylage 1 (2) class. (38) lg(/i;) w/6 3033)| - 18{(/161) 94 (91) (8;%
[6, 7]
B depMeHTHPOBaHHOM KOpME IO HCTCUCHHH No mould was found in the fermented
CpOKa XpaHEHMS IUIECCHHM HE HaOIH0Ianoch. feedstuff after its expiry date. Butyric acid
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MacnsiHOi KHCIIOTBI TakXe OOHapyXKeHO He
osuto. Ilo copepkanuro mpoTerHa, OOMEHHOMU
SHEPTMM U KOPMOBBIX €IMHHUI] OH OTBeYall
TpeboBaHUsIM K CceHaxy 2 kmacca. CopaeprkaHue
KJIETYaTKA TPEBBIIAIO PETJIAMEHTUPOBAHHYIO
corimacHo TpeboBaHmsM [7],

BEJIMYHHY, HO,

OIICHKa  CEHaka MO0  KJacCy  KauyecTBa
MMPOU3BOAUTCA B YCTAHOBJICHHOM MOPAAKE: IIPpHU
OTHECEHUHU OTJIECJIbHBIX IMOKa3aTeliel CeHaxa K
pPa3HBIM KJjaccaM KadecTBa OMpPEIeIsIOIMMA
dakTopamu COZIEp)KaHUE  CYXOTo
BEIIECTBA, CHIPOTO MPOTEWHA, CHIPOH 30JBI U

MACJITHOM KHCIOTBI. XOTSI B JKCIEpPUMEHTaX

SABJIAIOTCA

COZIEpKAHUE CBIPOW KJIETYATKH IPEBHILIAIO

TpebyeMoe 1iis ceHaxka, Ho cornacHo ['OCT P
55452-2013

YCIIOBHSI»

«Ceno u ceHax. TexHuueckue

[71,
6paKOBO‘-IHI:IM HEC SABJISACTCA.

[To coxepkaHWIO TIMTATENBHBIX BEIIECTB,
OOMEHHOH HEpPruM M KOPMOBBIX CAHHHUIl KOPM,
NIPUTOTOBIICHHBIN 13 ()EPMEHTHPOBAHHOTO TIPeCC-
OCTaTKa, COOTBETCTBOBAJ CEHaXxy 2 Kjacca (Taor.
1).

3CJICHBIN OBCT U HCMAXYUIYIOCA KOHCHUCTCHIUIO,

JaHHBIN oKa3aTeib

Ilonmy4eHHBII KOpPM MMEN KOPUYHEBATO-

COXpAaHsUI CBOIO CTPYKTYpPY, 00naman MpHUSATHBIM
3aI1aXxOM KBaIlICHBIX OBOIIICH.

3akaouenne. BrHeceHme cMecd IITaMMOB
KYJIbTYyp JJAKTOOAKTEpU aKTUBHO M HAIIPaBJICHHO
MOBJIUSJIO HA TEUEHHWE MHUKPOOHMOJOTHYECKUX H
OMOXMMHYECKUX TIPOIECCOB B KOHCEPBUPYEMOM
3€JICHOM Mmacce, MOJaBJISIIO pa3BUTHE
HEeXXeNaTeIbHONH MUKPOQIIOPHI, CO37aBasi YCIOBUS
U1 ITUTENBHOTO XpaHEHUsT NUTATENbHBIX U
OMOJIOTUYECKH aKTHBHBIX BEIIECTB B KOPME.

[TonydenHble pe3yabTaThl CBUAETEILCTBYIOT O
TOM,
00€3BOKMBAaHUS PACTUTEILHON MAaCChI JIFOIEPHBI
10 60 % BIIa)KHOCTH C MOCIEAYIOIIUM BBEICHUEM

KYJIbTYp JAKTOOAKTepuil TO3BOJIIET MOJIy4YaTh

qTO COUCTaHHUC MEXaHHYCCKOT'O

TOOpPOKAUeCTBEHHBI  KOPM IS KBA4HBIX
)KUBOTHBIX. [l0 TMINEBOM H SHEPreTUYECKON
[IEHHOCTH, COJEPKAHUIO TPOIYKTOB OpOKEHUS
MOJTyYEHHBI KOPM COOTBETCTBOBAI TPEOOBAHUSIM
K CEHaXy 2 Kj1acca U MOXET ObITh PEKOMEHI0BaH
JUISl BBEJICHUSI B PALlMOH CEJIbCKOXO35MCTBEHHBIX

JKMBOTHBIX B3aMCH CCHa)a, IIPUIOTOBJICHHOI'O M3

wasn’t found as well. The protein content,
metabolic energy and feed units meet the
requirements for the 2nd class haylage. The
fiber content exceeds the regulated value, but,
according to the requirements [7], haylage
evaluation according to the quality class is made
in the prescribed manner: when assigning
haylage separate indicators to different classes
of quality the determining factors are the
content of dry substance, crude protein, crude
ash and butyric acid. Although in the
experiments the content of crude fiber exceeded
the haylage requirements, but according to
GOST R 55452-2013 "Hay and haylage.
Technical conditions” [7], this indicator is not a
rejection criteria.

The content of nutrients, metabolic energy
and feed units in the feedstuff made from the
fermented press discard corresponded to the 2nd
class haylage (table. 1). The resulting feedstuff
had a brownish-green color and not smearing
consistence, kept its structure, had a pleasant
smell of pickled vegetables.

Conclusion. The introduction of
lactobacillus strains mixture actively and in a
guided way influenced the course of

microbiological and biochemical processes in
the conserved green mass, suppressed the
development of undesired microflora, creating
conditions for long-term storage of nutrients and
biologically active substances in the feedstuff.
The results indicate that the combination of
mechanical dewatering of alfalfa plant mass up
to 60 % of moisture content followed by the
introduction of lactobacilli cultures makes it
possible to obtain high quality feedstuff for
ruminants. Food and energy value, the content
of fermentation products in the obtained
feedstuff corresponded to the requirements to
the 2nd class haylage and this feedstuff can be
recommended for introduction in the diet of
farm animals instead of haylage made from
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