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AKAJAEMHS HAYK CCCP—APMSHCKHHA ®HUAHAA
MHKPOBHOAOTMYECKMH CEOPHHUK, 1, 1943,

C. K. KAPAIIETAH, A. K. TAHOCAH, @. I CAPYXAHAH,
M. H. TYKACAH

0 APOZKEBAHHH COAOMBI H NPOH3BOJACTBE
KOPMOBBIX JAPOXKEH -

Jpoxcienaiie KOPMOB g NOCJEJHHe FOAbl HALLIO IIKPOKOE
TIPHMEHEHHe B HAIUHX KOJXO3HBIX H COBXO3HBIX JKHBOTHOBOJ-
HECKHX XO3sicTBax., B mesos page kaKk npakTHueckux, TaK o
HayYHO-HCCJIE{OBATE/IbCKAX ONBITOB IO IPOMKIKEBAHHIO KODMOB
AOKasano EI‘.D HOJIOKHTE/IBHOE BJHAHHE lia YBE/JHYCHHE JKHBOrO
seca (b. I', Jlesurckmit, I, Mapruinosa), nmoBbillieHHe —siHieHOC™
KocTi y kyp (3aBajloBOKH#), nOBbIIeHHE KOI(DAUMEHTA Nepesa-
pasoctH Kopuos (IT. I IMuennyusit, H. @, [Monos # C, K. Ka-
panetsH). Ho ApoxiKeBanHio NOABEPrajuCh riaBHBIM 06pasoM
ROHIEHTPHPOBAHHbIE KOPMa H KOPHEILJIOAK!, KaK-T0: OTpyOH, CBeK-
Jia, MOPKOBb M T. ni. JIO cero BpeMeHs HOYTH OTCYTCTBYIOT AaH-
HBIE IO JPOXIKEBaHHIO rpyObix KOPMOB, IVIaBHLIM OOpa3oM Kop-
MOB, ABJSIIOINHXCSA OTXOMaMH CeJNLCKOro xosnﬁcwna, HanpuMep,
COJIOMbI, KOTOPYIO /s MHOTHX paHOHOB ADMEHHH MOXHO OTHe-
CTH K OCHOBHBIM KOPMOBhIM pecypcam B 3umHee ppema. Mexoms
H3 BhIUIEH3/I0KeHHOro, MukpoGuosornueckuit cextop Buosoruue-
ckoro Mi-ta Apm. ®AH c 1939 r. magan uayyats BONpoC APOXK-
MEBaHsT COJOMbI H NPOM3BOJICTBA MG Hee KOPMOBBIX IPONCKER,
O/{HOBPEMEHHO MPOBOAS OMNBITHI IO BBEIACHEHHIO BJMSHHST JPOXK-
JKEBAHUA COJIOMBI HA ee OHOXHMHUECKHH COCTAB, NEPEBAPHMOCTH
A Ha yBeJHYEHHe TIPOAYKTHBHOCTH JKHBOTHOTO.

OcHOBHOl 1e/BI0 STHX ONBITOB GhLLIO BHIACHEHHE BOAMOXK-
HOCTH NPOHSBOJCTBAa KOPMOBBIX NPOXKIKEH HA OTXO[AX ceJbcKo:
TO x03siicTBa, B -YACTHOCTH Ha cojioMe, drta Ied» AHEKTOBAJIACH
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renpHO CO3/aHue Ha Gase OTXOMOB \EeCTHOTO ChIpbH NpPOH3BOA~
cTBa KOPMOBBIX npoxcxedt sHayMTeJbHO YCHAHIO0

pecypcsl JKHBOTHOBOJCTBA.

,ll.PO)i(}KEBAHHE CcOJIOMbI

Mbl OCTAHOBH/HCD pa ofmens-
OpMOBBIX apoxxKed Torula utilis: B naGo~
paTopHBIX YCJOBHAX Guim NMOCTaBJEHb onsiTel 1O PAGWHONKEHHIO
leomeﬁ ¢ TpEMEeHEHHEM pasHIHbIX XWMHKATOB: B KauecTse
HCTOUHHKA Aa30THCTOTO UTAHAS TIPAMEHAIECH cepaomuc.lmﬁ awm-
Monu# ¥ ceJuTpa, B KadecTBe qaoc:pcpaoro——cyneptpoc@a-r ]
Kax snepre-ru-qecmi: vaTepua—TrioKo3a.

Yro6pl CO3AATH qauGosiee GNATONPHATHEIC yenoBHA UK pas-
BHTHS APONOKeH, B nieppoe BPEMA Mbl OCTAHOBH/IHCh HA CTEPHIB®
HOit COJIOME.

Hapesaanasi KyCKaMi B 1—2 oM. TesHYHAs coJjioMa B KO~
snuuecrse 5-TH TP B [I0CKOROHHEIX xonbax 00/HBaMACH BOAOH
s Komuuecrse 10 BJH 15 gacteli BOABI Ha 1 udcTe CONOMBL H
TioZiBEprajiach CTEpHIHM3AIAH B apTOKJIaBe NpH ABYX armochepax,
g Teyenue 20 MHHYT. ;

[lepselii ONBIT GBLI [OCTaBJeH B CHSLYHOIHX papuaHTaX, 6es
aspaniy B NPpH remneparype 25° C:

1. 5 rp conomni-+30 ox® soani-+2'/o Torula utilis °

i ¢ 2 % »  » 1%, cynepgocdar

3. 2 2 » » » » =1°, rawoxoss

1Y/, cynepgocdar:

4, > » » » > » 1%, KNO;
3. " 2 i ». » 1% rArOROSH
6

pecTHOR KyJabType K

10/, KNO,

2 » By 2 » > +1°) FAIOKOSBI-
107, KNO 1%/ ey
nepdocgaTa

T » b » » » » 101‘,1(“03.{_10/00]
neppocdaTa
8. » » » 3 oy > +1qu rloROBIE
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O ApOAIKEBaRHH COJOMB H NPOH3BOACTBE KOPMOBHX ApoxCKeR b

Bec xuuHKaToB B Torula utilis HCUHCAAJCSH MO OTHOLIGHHIO
K BOJE.

IToncuer KoguyecTBa APOMIKEBBIX KJETOK NPOH3BOAMWICH MO
wmetony Dpiuna, B MOMEHT NOCTAHOBKH ONbiTa, uepes 12 uacos,
24 uaca p 48 uacop. [laHHble onmbiTa cBeleHsl B Tabnuume 1.

Mosyuennble Pesy/bTaThi NOKA3LIBAKOT, 4TO HAMJMyYUee pas-
MHOMeHHe APOXKIKEBHIX KJIETOK NPOHCXOMHT NnpH COBMECTHOM
AeficTBHM Tpex KOMIIOHEHTOB, T. €. IVIOKO3bl, CEJIMTPHl H Cynep-
(ocpara. Kospuusent paauuomeﬂns‘) B 9TOM ciyuae 3a 24
‘taca aoxojur 70 36,8 n 3a 48 wacos xo 116,3. BapHaut ¢ ruo-
Ko30if u cequtpoil Zaer 3a 24 waca 754 u sa 48 waco 106,2,
Ocrasbiibie BAPHAHTHI MAJO OTIHYAIOTCA OT KOHTPOJs (6e3 mpH-
MEHEeHHsT XHMHKaTOB).

Bropoii onblT C TeMH JKe BapHAHTAMH ObLl MOCTAaBJEH TaK-
e Ha CTepHJLHOM MaTepHajne NpH OTHOLIEHHH KOJHYECTBA CO-
gomsl kK Boge 1 : 15, Kak noxaseiBaloT AaHHBIE STOTO OIBITE,
cBeflenribie B Tabuume 2, pasMHOMKEHHE JIPOJKIKEBBRIX KJETOK,
8BU/ly cO34aBluMxcs Gosmee aHaSpOOHBIX YCJOBHH, NPOHCXOMHT
Mefennee § KOIDHUMeHT PadMHOXKeHHs 3a 48 wacoB KOCTHTaer
Tomeko 86. B nepsee ke 12 uacop KOSGHIHEHT Pa3MHOMKEHHS
JAOXOAET TOMBKO A0 20,4,

[MosyuenHble TOJOXKHTENbHbIE —pPesyJbTaThi—OGHIBHOE pas-
MHOXEHHEe JDOMOKEBHX KIETOK Ha CTOJb CKYRHOH cpefie, Kak
coJioma,—noOyIRIH Hac MOMLITATh pasmEOXKeHHe Torula utilis B
NP COBMECTHOM PasBHTHH HX C GaKTEpHSMH, BCTPEYAIOLIHMHCS B
€CTECTBERHBIX YCJOBHX Ha HECTEDHJLHOH cOJIOME.

C mecTepu/LHON COJIOMON ONBITHI MOCTAB/EHB Gbum B 6-Td
papuanTax. OJHOBDEMEHHO C YYETOM KOJHYECTBA JPONKEBhIX
KJIETOK TNPOMSBORHJCH TOJNHBIE MHKPOGHONOTHMECKHA aHaJH3,
NpHUEM YUHTHIBAJHCH CJEAYIOIIHE IPYmmbl MHKPOGOB: obuiee Ko-
JIHYECTBO MHKPOOPraHH3MOB Ha MsACO-TIeNTOH-arapoBhiX ILIACTHH-
KaX, MOJOUYHOKHMCIbe GaKTepur Ha ofpare, rpynna KHIIeYHBIX—
Ha cpefie DikmMaH-Bynupa, Mac/MHOKHCIBE HA MSCOTIENTOH-arape
-+ 1% rmokossl (B mpoGHPKax), THHJOCTHbe GaKTEpHH HA KeJa-
THHOBBIX IJIACTHHKAX # KJETKH JAPOXCKeH u nueceHed Ha cycho- -

arape.

*) Oreomenme KoAHSECTBA JPOMMEBHX KAOTOK B MOMOHT mojcdera
K KOARWECTBY WX B Havaie OmhTa.
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Kax noKasnBaioT AaHHLIE 1aG1. 3, TpH COBMECTHOM PpasBi-
THH IpOXOKel C PasHIHLIMH BHIAMH MHKPOOPrasH3MOB, KO9(H-
eHHsi APOMOKEBbIX KJETOK B ONTHMAJLHOM BapHail-

IHEHT pPasMHOX
o B -~ 19 cynepocdara) noxo-

.Te (1% cematps -+ 1% T7IOKO3
aur 3a 48 uacos a0 202,7.

OHOBPEMEEHO TPOHCXOIHT OypHOe PAa3BHTHE MOJIOYHOKHC™
Jbix Gaktepuii H B CpaBHHTEJIbHO l_So:mmou KOJHUECTBe  passH-
BAIOTCH HEXENAaTe bHBE MHKPOOPraHHSMbBl THNZ KHUIEHHBIN I
THMJIOCTHBIX GaKTephii (JamHbie CBEIEHEl B rabmiue 4).

Mcxons ¥3 JAHHBIX STOTO OMBITA, Mbl NPOBE/N ellle ONT ¢
o6Bapkoit COJOMBI ropsiien BOAOH M ¢ MOCJAEAVIOIIHM OXJaxKie-
HHenm ee 10 35° C B MOMEHT APOIKEBaHHI. }

.Conoma, nmpejHasHaueHHas 1A JPOXOKEBAHHS, B Koadax
oBnaeTcs XKAUATKOM. Ilocie OXJaMjeHHA B HEE BHOCHTCA CO-
omeercrByioniee Koumuectso xmMukatoB B 2% Torula utilis.
Orxomenne koymuectsa cosoms K some 1 : 10. OGsapusanne
COJIOMBI Ha MHOro yMeHbllaer KOJHYECTBO COAepXaBIUHXCH B Hell
MEKpoupraEHamMoB (cM. Ta6a. 5), uTo Ge3YC/IOBHO OTpaxaercs Ha
JanbRefiieM DAsBHTHH HEXKEJATENBHHIX MHKPOGOB H  cosfaer
JydiiHe YCJOBHS JJisl PASMHOMKEHHA APOXKMKEBBIX KJETOK. Jan-

' Hble, CBeJCHHLe B TabjHue 5, NMOKasHBAIOT OTCYTCTBHE KHIlEY:
HEIX GakTepmii BO BCeX BapHAHTAX H MEJJIEHHOe Da3BHTHE TI'HH-
JIOCTHBIX MHKDOOPTaHH3MOB. 3

B 5TOM ONLITe B KauecTBe HCTOYHHKA A30THCTOTO NHTAHAA
6ol MCIIOJB30BAH TAKKe CEPHOKHCIHBIA aMMOHHH B KOJHMYECTBE
1% -nmo OTHOWEHWIO X Boje. PesyUlbTaThl ONbITa OOCHADYMKHIH
nyumee jefcTBHe CEDHOKHCJIOTO aMMOHHS HA PasBHTHE JAPOXK-
el 10 cpaBHenHo ¢ cesurpok (cm. Taba. 6). Tlostomy B Jaib-
peiupx HAIIHX ONBITAX MB OCTAHOBRJMCh HA NPHMEHEHHH B Ki-
yecTBe HCTOYHHKA a@8OTHCTONO NHTAHHA CEPHOKHCJIONO aMMOHHS,
00BYHO IJPEMEHSEMOrO # B JPOXIKEBOH NPOMBLIILICHHOCTH.

PaGorsi Marmsnosa (Bcecowosmsit Huctetyr Kopmos) no
JAPOXOKeBaHHIO COJIOMbl B CMECH ¢ KODHEIJIOJaMH H KOHIeHTPH-
[POBaHHBIMK KOPMaMy TIOKASHIBAIOT, 4TO JaXe npuGasanenue 0,40/,
CEpHOKHCJIOT0 aMMOHHs YBEJWUHBAET DAasMHOXEHWHe APONOKeH B
2—3 pasa W 4TO HayHuHe GOJBIIOrO KOJHYECTBA MHKDOOPTaHHS:
MOB B JIPOXOKEBAHHOM KODMe He IpENSTCTBYer ero fpHWeHe-
HHIO B TpOHsBOACTBE. KaKk HSBECTHO, CRJIOc TaKike Gorar pas-
JIRUHEIMH GaRTepHAMH.
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"Paasmrue MEKPOOPTAENSMOB B ZPOM
- Ko.uw.
5' Obwee MOAOUHO -
2 |. Zara ROARNECTRO | o poniux
e Gaxrepuii Sessha
5 Bapmarr onmra .81 rp i
S | onmra ~ coaombl :o;o:-:l:.
= (3 somaamo= | (5w
= Bax) omax)
1 |31—40 r.| Konrpoas: coxoma b rp -- 50 cx® sogs.
: B Havaie onmra - - 2% 2,5
B " » >  uepes dS wacom. .| ~ 3900 25
8 3 » 3 b rp -} 50 cn? mogm
4+ T, utills- - - - 198 - 95
4 » » » gyepes 12 macos - - - —_
5 » . » uepes 24 waca - - 1640 250
] i > » gepes 48 macos - - 7700 250
7 3 Coroma 5 rp---50 cmd Bogu—-10/
7 TKN Oy+1%, ramnosun .
T+ utilis - « + . - 196 95
8 i » wepes 24 gaca - - B4 | 9
9 5 > wepes 48 ‘gacon . . 6225 2500
10 A » —+10 KNOyg-}-T- utilis
yepes 12 macos . - . . 252 o5
Ry ! b 2 wepes 24 gaca . . - . 1682 950
12 . > gepes 48 wacom . - . . 4910 2500
13 = Coxoma b rp+1%, ramoxosmT. utilis
gepes 12 gacom - . . . 489 25
14 o * wepes 24 waca . , . . 400 250
15 | = > uepes 48 gacos . . - . 172(5 2500
16 % > +1%, ramoxosut 19,
KNO3+T: utilis “P”n i
12 wacom « - o« - .. 198 2%
17 - 2 wepes 24 waca « , . . . 1450 %
JE. ™ 2 yepes 48 HACOE *+ » »+ &+ = 4510 25000
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11

#e pasmoil mecTepALEOE coAome

Tabamga 4

Koanu.

Koamu.

Crnopn naecemeft u spoxmei

KHImeqH, IHEADCTH. Ko, s Lep. ——m
Garrepuit | Gaxrepsii MACANHO= :
s 1rp s lrp KECABIX Apoxxoi [aeconei
CcoAOMB COAOMBI GaxTepmit (s it
(s aaaxmo- |(n abeonrorm. Ty (s snaamonax)
Hax) gupax) 2 by & uPpax)
0,25 200 2500 HET 200
% HeT 2500 HET 00
0,2 Her 2500 foasme 1000 200
-— — — N0ACUOT HEBOBM. —
2,6 200 HET §,0 100 Mucor
25 HeT 2500 28,3 2000
0,25 200 HeT NO0ACHET HOROIM. 300
0,25 100 HeT 32 200
2% 100 Het 40 500 Mucor
100 Her N0ACYET HEBO3M. DO, =
0,25
2,5 100 HeT 4 20
25 HeT HeT 23 HeT
100 Her 35 Mucor
%
2 Her EeT 102 &
% HeT HET 13,5
2% 100 ner 5% Mucor
2,6 weT HeT 146 -
2% HeT HET 53 &




12 C.K.Kaplnern,k.x.nmcn.@.r.c.pyzmnuryﬁeﬁ

HyHO OTMETHTB, YTO passHTHE MOJIOUHOKHCIBIX GaxTepuil

B APOMCKEBAHHOH COJIOME cosjaer KHCAYIO CPEAY, & 910 " CIOT
mv-e-r pasgmmo npmeam KJeTOK.
S Uroi BHSCHATS BIHSHHe 29paiiH Ha pasMHOKEINHE APON-
Jefl, HAMH GHUIE fIOCTABJEHE! OMBITH pasuuoxennst Torula uti-
lis ¢ MpOAYBaHHEM po3ayxa. [IpoAyBanie BO3yXa NPOHIBOJH
nocs uepes 4 uaca, 12 uacos X 30 gacoB C MOMEHTa NOCTAHOB-
K@ OfbITA. 2N

[lanmsie, CBefEHHbIE B raGiune 7, NMOKAsHiBAWOT, uTO AANKE
y KOHTpOJs, T. €. Ha COTOME Ges MpHMEHEHEA NHTATEIBLENX PE
JecTs, KOSMHIHEHT DASMHOMCHHI 1PONCKEBHIX KJIETOK sa 24
wsca moxomaT xo 41,7 wsa 48 u, mo 103,7, B TO BpEMS, KaKk BO
Boex OCTABHHX BAHAHTAX STOTO ONBITA KOS(MIHEHT PASMHOKE-
HHs JAOXOJHEJ TOJBKO 1O 35.

Bce BapHanTHl JaJH HONOXKHTENBEbIE pesyubTaT. B 9TOM
onmTe, KAK M B TPENBUIYLIeM, IipH NPUMEHEHHE CepPHOKHCJOro
awmonns paémonaercs Gonee GypHOe DasBHTHE JPOMKEBBIX
KJIeTOK, 4eM C cesmuTpoR (KNOs)- HauGomnee HHTEHCHBHOE PasBH™
rHe JNPONOKEBHIX KJETOK HaGmOaJoch B BapHaHTe C NpPHMEHE-
yHeM caXapa H CepHOKWCJOro aMMOHHS, : '

M3 nHTATENBHBIX BEHIECTs COJIOMKEL ocolleHHo HM3KYIO Tepe-.
PapEMOCTb HMEIOT 1e/ToJiosa H FeMHIE//HON033 KJIETOUHBIX 060~
souex. Kpome TOro, OGOJIOUKH KIETOK COXIEPHKAT HeKoTopoe Ko-
AWYeCTBO JIATHHHA, KOTOPHIA cOBepleHHo HE NOJAAeTCs ne-
CTBHIO NEIEBAPHTENLHbIX (EepMEHTOR. :

Kax nokasamu paGorsr MarnjioBa, Tph 06paGoTKe COJIOMB
MAJEIMH [O03AMH IENOYH JOCTATAeTCS —pacCIlenvIeHHe JIMCHEHA,
yTO CcHOCOBCTBYeT BHIEJICHHIO NEHTOSAHOB. IMosToMy, UTOOH!
OCBOGONMTECS OT JHIHAHA, Mbl NOJABEpraja COJIOMY THAPOJHSY
1%, pacTBOpOM EAKOro pampa, Tlocsie MHOTOKPATHOTO NPOMbIBA-
p@s. BOJOH KO HCUESHOBEHHs UEJOYHOH peaKiluy (peakuus ycra-
HABJIMBAJIACH [0 JIAKMYCY) COJIOMa BHICYIIHBAJACh H 3aTeM NPOH3-
BoXHIOCH e¢ mpoxokepamue. [lanAble CBEJCHH! B raGaunax 8 u
9. Oxasajioch, 4TO B STHX ONBITAaX KaK APOXKEBble KJeTKH, TaK
¥ IpyrHe MHKDOOPraBM3Mbl PASMHOXAIOTCA 3HaUWTENBHO cJabee,
yem B COOTBETCTRYIONLHX BapHaHTaX paHee ‘OnUCaHHbIX OMNbITOB.
Wsorna naxe PasMHOXEHHe BOOOIE He HAG/MOAANOCH.

Kak noxasajd NpOBEJIeHHEIe HAMH AHAJMSLI COJIOME, B STHX.
ONBITAX BCTPEYAJHChL = CJEAYIOILHE TPYIHILI MUKPOOPraHHGMOB



A reinSe

O ApOKKEeBaHHN COJOMBL W 1 cTBE KOPMOBBIX APO)

QUTMEHTHBIE CADIMHbI, MHKDOKOKKH, CrOPOBRI Gakmepsy 43
opynn mesentericus # subtilis, (paIyopeciEpyolliHe IHAIOCTHLIE
GakTepuu (c 3amaxoM PHHJBIX snu), Knweuynsie GakTepus c mpe
o6aananues Bact. coli afrogenes. H MAC/AHOKHC e GaKTepHH
1HaGMONAMMCy B OUeHh OTPAHHYEHHOM KOJHUECTHE. Bempeuanacs
cTpenTOKOKKoBas (popua \OJOYHOKHCIbIX GaKTepuii O caaGbd
KHCA0TOOGPa30BAHKEN, AOXOASLLIHM A0 90° Tepuepa. Ha camo#t
cojOMe BO BCEX CJyuasx A0 IOCTAHOBKH OmbITa OTCYTCTBOBAIH
ApOHCGKEBble KICTKIL. [Monagamics TOJBKO CNOps fuieceHedl 3

pona Penicillium ¥ APYTHE.

II,PO)K‘)KEI?AHHE COJIOMbI B NnoJYnPOU3BOACTBEH-
HbIX YCJ/IOBHAX

[TocJie - NOJyUeHH s TOJI0KHTENBHLIX pesyJsbTATOB N0 JpPOX-
KOBAHWIO COJOMbI B JAGOPATOPHBIX YC/IOBHSX HaMH GbiJi IOCTAB-
JeH nONyNpOM3BOACTBEHHBLI OMBIT B CeMeHOBCKOM  COBX03€
(Apw. CCP) H npoBejeHO BCKAPMIHMBAHHE mecTH GBIYKOB NS
VCTAHOB/IGHH KO3(hHIHEHTa IePEBapHMOCTH JPOXIKEBaHHOK CO-
JOMBL.

OnbiT NPOBOAKICH 1O caeyloulel MeToAHKe: 3a 24 yaca 10
APOXOKeBAHHsS COJIOMbI TIPHTOTOBJISIACH 3aKsacka JIpOxOKeR.
JlpoxokH, BhipalleHHbie Ha CYoVo-arape, nepeBoAHMC, B pac-
TBOp C coAepKaHueMm 1% cynepdocdara, 1% CePHOKHCIOrO aM-
MOHHSL H 5% CBEKJOBHWHOTO Caxapa H BblJAEPKHBAJIHCE MPH TeM-
neparype 25—30° C p TeuenHe 99 yacoB., 3a 3TOT TNPOMENKYTOK
BpeMEHH 3aKBACKA nprodperana coiabo-KHCaBE A6I0UHbIA 3anax.

Jlpoxokesanue CONOMbI MPOHSBOAAIOCH B OTKPHITOM KOpbi-
Te, uTOGH! TIOJYMHTh XOPOWYIO a3pauyio AJs Jyduiero Pa3BHTHS
APOMIKEBBIX KIECTOK.

Comoma mepei fpoxiKesanuem 001aBaliach BOJIO}, HArpeTok
Ro 85" C u coaepxamen 10/ cynepdocdara, 1% CEPHOKHIJIOr0
aMMoHHst # 10/, caxapa, KonmuecTBeHHOE OTHONIEHHE COJOMEL X
poje cocrasasia 1 : 2. Conoma oxsjaxjanacs RO 35° a sareM
K Helr npuGaBisviach 3aKBACKA npoxkei. Bo Bpems Jpoxiena-
HHsl TIO/UIEPIKMBAJIACH TEMIIEpaTypa OKOJO 25¢ C. Ilepememmnpa-
HHe JPOMOKYeMOll MacChl NPOHSBOAM/IOCH Hepes KaMABIC 2—3
Haca.

JiposoKeBaure mpOXOKAIOCH 22 uAca. - Hns  BbIACHEHHA
NPOHCXOASIIAX NPH 3TOM MHKDOGHOJIOTHYECKHX NPOLECCOB pamE
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Giiia TIOABEPrEYTA MHKDOGHOJIOTHIECKOMY agaMEsy cojgoMa B
MOMEHT TNpHGaBICHHS qpoxckelt B nepeil KODMJCHHEM, T. e. ge-
pes 22 uaca. [auHble NPHBE/ICHEI 5 TaGumue 10.

KoshunaesT pasMHOMCHHSA APOMKEBLIX KJIETOK 3a 22 waca
* 5 TOJYNPOHSBOACTBEHHBIX YCJIOBHAX COCTaBASA B CPEXHEM
158,3. Takmm 006pasoy, ecJu HPHHATE BO BHHMAHHE, uTO npe
APONIKEBAHHH HAMH BHOCHJIOCH 0,6 rpamva Apoxokeil, 10 sa
yKasaHHhI TPOMEXYTOK ppeaeHH’ OABH KHJOTPAMM COJIOM: o6o-
ramazics B cpexmen 94,98 rp  Apoxxed.

o nammsiv mpod. ITieBaxo, APOMKAH Torula ufilis coxep-
sxar 46,699/, GEJKOBHIX BEULECTE, CIeNOBATEIbHO B HAMEM OIbl-
Te Ka)Kapll KHIOrpama COJIOMBL oboraTiiica 44,34 rp Geaxa.

ONHOBPEMEHHO C JPOXKEBBIMH KICTKAMH HHTSHCHBHO pas-
AHOMKAIOTCH MOJIOYHOKHCJIBIE GaKTepud, KOTODHIE NOAKHCINION.
cpefy u TaKHM o6pasoM CO3AAIOT GaronpHsTHbIE YCIOBHS S
pasBuTHS APONKIKEBbIX KJIETOK, C npyro#t CTOPOHEI, KHC/Asl peaK-
st JOJKHA HEGJATONPHATHO OTSHIBATBCH HA DASMHOMENHE PHH-
JOCTHEIX ¥ Ap. MuKpoGoB. M AEHCTBHTE.BHO, KAK TNOKA3LIBACE
a6, 10, 5TH TPynnel OGHAPYXKHEBAIOT TEHJEHIMIO K CHIKEIHIO
BIE JKe K TIOBTOPEHHIO OJHHX H TeX MXE uudp. Moxuo, cnexo-
BaTeNbHO, FOBOPHTH O GaKTepHIEIHBIX cBOfiCTBAX JPOXKIKEBaH"
HOFO KOpMa B CMbiCjle NONABJCHHH DAaSBHTHS .HEXKE/ATENbHEX

MHKDOOPTaHHSMOB.

OnBITHl O NEPEBAPHMOCTH APOXOKEBAHHOM
.COJIOMbI

Omnsir nposoxaics B CeMEHOBCKOM COBX03e C 12[V—1940 r.
Ha MECTH KACTPHPOBAHHBIX GbluKax, ¥3 HHX J(Ba MeCTHON—Kasax-
cKOf MOpOJH, TPH METHCAa IIBHNA (mepBofi reHepanuH) H OJHH
pemnc-caMMenTan (nepBof remepanmu). JKupoit Bec ObIUKOB KO-
neGancs B mpenenax 195—217 xr (s cpeanem 205,8xr). Kopmre-
HHe JXHBOTHHIX NPOMSBOJAIOCH B OJBHAKOBHIX YCJORHSIX, B HH-
JEBEIYANbHBIX KOpMymKax. IIepex ONBITOM JKHBOTHbIE (9381
NONBEPTHYTH S00BETOCMOTDY. 3 :

" Ilns xomTposs GbuiE BasTe Ghigxh 32 Ne Ne 6,36 n 30. ua
ONBITHOTO KOPMJICHHS JIPOMKIKEBAHHOH COJNOMOH OBUIA BEHIAEJEHH
Gumuky 3a Ne Ne 44,32 u 31. PauHon OHIUKOB OB COCTaBJIEH CO°
raacHo mopmam npod. Tlenosa (cu. vaGa. 11).
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B TeueHHe ONbITA JKHBOTHBHIE NMOJYYaJH TOJBKO TNOAASPHKH-
BalOmuf KOpM ABa pasa B CYTKH: B CeMb WacOB YTpa il s LUecTh
gacos seuepa. Iloxmepxxusaiomuil KOPM COCTORT H3 S,H KT

. conomsl (mmemmumoft m sumenHoff) B 1,2 Kr XJONKOBOrO XMbIXa.
KopuoBOil panuoH JXKHBOTHHIX 1O cBOeH NHTATENBHON IEeHHOCTH
H DO COAEpXaHmio GeJKOBHIX BemlecTs Obll COCTaBieH BHOHE
YA0BJIETBOPHTEIBHO.

Onuir Gein pacnpesiesien IO CJAELYIOUIHM IEPHOIAM: TOATo-
ToBHTENBABIN—13 mmefi, mepexoaunii—5, yuetHuii—l10, wBeero
28 nmeit, K xopMoBOMY pamuosy exeHeBHO J0GaBswIocs 20 rp -
COMH, BOJla NaBazach BBOMO. JLis Kamaoro Obluka Gbl1 cocras-
JieH BHIHBHAYaTLHBI panuon (oM. Tabn 11). Kaxnwit pas nepey
KODPMJIEHHEeM NPOM3BOAKJIOCH B3BELIHBAHHE KOPMOB B CIEeNHAJLEHO
NPErOTOBJEHHLIX MelKax. [TpoBOAMWICH TaKXKe TOUHHI yuer sa-
ZaBaeMoro, moejaemMoro M OCTATKOB KOpMa.

DKCKpeMeHTHl CcOOHpasHCh B CHENHAJILHBIE  OpEe3eHTOBLIE
MeINKW, H3HYTPH OOIIHTHIE KJEEHKOH; N0 TeXHHYECKHM NpHUHHAM
c6op Moun He Gbia nponsseied. OXHOBPEMEHHO st GHOXHMEHGe-
CKOro aHamusa Gpasmch npoObl SKCKPeMEHTOB, KOTOpble KOHCep-
BHPOBAHCHL (POPMANHEOM NJis TIPEKpalleHHsi GAKTEPHATLHBIX Npo-
LECcCOB; JUIA IPEKpallleHHst BhIAGJCHHS aMMHaka npaGaBJsIIaACE
N/10 BaEEHOKaMeRHas KHCIOTZ, S

Menm,y ¢ KajoM OTOPOXHSJMCH EXEIHEBHO JBa pasa, Kaj

| BOBEIIMBANICN, W3 STONO KOUmuecTBa Gpamocs 10%, & no oxomya-
BHE ONBITA BCe B3fiThe NPOOH CMEIIHBANMCh B Opanach cpejHss
mpoba Juig XHMAYECKOro AHAJH3a.

BHOXHMHYECKHE M3MEHEHHSA APOMOKEBAHHOrQ
KOPMA

BHoxuMuuecKHe aHAMGH KODMA ¥ KaJla KaK ONBITHBIX, TaK
B KOHTDOJBHHX HBOTHHIX NDOHSBOJMIACH COrWACHO METONHMKE,
wsyosenolt ® wemne A. W, ‘Cossmess «Soomexmmueckn  aima-
Tlpa onpeinenenmy nepBoHAYANLHOR BIAKHOCTH KA/A BBONE-
JICh [ONPAaBKH Ha NPEGABJICHHYI0 BHHHOKAMEHHYIO KHCJIOTY W
@upnl\_;az.aﬂla?e XAMPIECKHX aHaUMBOoP MpHBeICHN B TamE
nax 12, a 14, ' ) -
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TlpoBenernsle aHAMNSH TNOKA3HBAIT YBEJHMCHUE NHTATe 6~
HOft LEHHOCTH APOXNIKeBAHHON COMOMBI, MO CPAaBHEHHIO C  Ke
APOFIKeBAHHON, KOTOPOE BHIPAKACTCH B CJARAYIOLIIX nudpax:
yBeqmuesfe cuiporo mporemia Ha 4,137%, Geqka—4 % , CHIPOrO Xu-
pa—0.287%, cuwpoit 30a8—3,77%, YMeHbLIEHHE 6e3320THCTHIX 3K-
cTpakTHsEmix Bemects Ha 6,37, chipofl K/STUATKH HI 221%.

Mo paGoram C. K. Kapaners#a (7) cozepma?me‘ -x,:[fmam
B IPOMOKESAHHOI FIMEHHO AepTH YMEHbIIHAOCH Ha 30%. Oma-
TH! pAda ADYTHX 2BTOPOB: B. I. Jlesurckoro, Ilzesako ® Bawy-
ITHECKO# TOKA34/H, YTO NDH JPOXKIMKEBAHHH uUacTb §’chnoa
cOpazuBaeTcs C ofpasoBanHem CHHPTA, }-’I‘.‘I-El(l{c.‘m'[‘bi i _pasyiy-
HEIX OprafHHuECKHX KHCJIOT. AHANHSH APOMOKEBARHOW COMOMH B
" HAIIHX ONBITAX TaKyKe OOHADYIKHJIH 00pa30Baiie PasTibgHBIX KHC*
Jsor. TIpomenTHO® COJEpMAHHE STHX KHCJOT 10 OTHOWEHHIO X
oblieli KHCJOTHOCTH COCTaBJsieT: YKcycHOl wuesotst 50,199,
MacasHON—34,22% w Moaounoii—15,59%; pH cpemsi—5,2.
Sty kmcioTs!, B OCOGGHHOCTH MOJIOUHAS, OKasBIBAOT  GUiard-
NPAATHOE BJHsHUE HA OPraHHSM JKHBOTHOTO.

B niepesie AHE KODMJISHHsT OIbITHBI® MHBOTHBIE OXOTHO IOe-
AaNH APOMIKEBAHHBA KODM, HO 3areM HaGJIOAajoch HOCTeNeH-
HOe MAJEHMe anneTHTa YV JKHBOTHHIX, WTO MOXHO ©6'ACHHTH cie-
nROHYECKHM. 3aTaXOM, KOTOPHIi NOJYYaeT KOPM OT ° mpaGapie~
HH§l CEDHOKHCJOr0 aMMOHHS.

YBEJIMYEHHE )XHBOro BECA XXHBOTHLIX NPH
KOPMJIEHHH JAPOXOKEBAHHBIM KOPMOM

HecmoTps Ha TO, YTO XXHBOTHHIE B TEUEHHE BCErO OnblTa mO-
JIYMayTd TOJIBKO HONIEPHKHBAIOIIHE KODM, BCE JKe MX JKHBOI pec
B MEpHON KODMJIEHHS JPOXKIKEBAHHOH COJIOMOR YBe/HuHBAJCS B
cpenHeM Ha 238 rp B cyrkd. Ha KaJeit Kmjorpams IpEPOCYS
Pacxojl0BaoCh KOPMOBBIX €JHHMIL: NMPH KOPMJEHHH JPOXIKeBaH-
HOK coJioMolt 7,62 Kr, npd KOpMJIEHHH HEADOXIKEBAHHOH cOJIO-
M0#—8,52 kr. U3 9THX HaHHLIX BHJHO, YTO LPOXKKEBaHHOI'O KOp*
Ma 110 CPaBHeHHIO C KOHTpOJeM pacxoiyercs Membimre ma 09 kr
wm na 12 xopMoBhix enmmmy (cM. Tabn 15).

B mamem ombime Gpito c’skonomireno 40% cpy6oro KopMa,
uTo WMeer Gosmbimoe XossfCTBEHHOe IHAUCHNE,
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BrramcaeE=e KOBHEUCETOS Nepesapn

(xopM ® RaA mepecumTamM

Onnreas rpyoma ( spomses. pagsom) -

; | &
E Hassa=ne B ’ b |Bnumno Hepe- [ §'
E SR . et g B XAAe | BapesO ‘.‘.'E
coaoMe | (rp,) (rp.) =
. pemecTs RS : (rp.) (rp.) | é 5.
= . i
| s
& i |
R e 1636,30] 5024,40 | 6660,70} 2765,60| 8875,10 | 58,17
nporeln
3 1255,81| 5024,40 | 6280,21) 2672,85| 8107,36 | 52,72
1 1907,91] 4625,97 | 6533,88 5090,4:0‘ 3533,48 m,oa‘
2 Beaok 14:5,78 46%'97 “111!75 MJzu 3583;% mntﬁ
3 1140,86) 4625,97 | 5766,38| 2640,30, 3126,08 | 55,94
1 1091,88| 1071,50 | 12008,36| 6755,60) 5247,90 | 43,71
Cupasn '
8513,23| 1071,50 | 9584,73| 4801,40] 4783,33 | 49,90
KASTHATEA
3 6484,05( 1071,50 | 7505,55| 4279,80 1995,75 | 42,96
1 -‘m,ﬁﬁ 912J20 1942,33 2—19]50 9&]:30 79,

2 Cupoii mup 267,40 912,20 | 1169,60, 209,80 959,80 | 82,02

8 197,600 912,20 | 1109,80 140,80/ 969,00 | 87,38
1 . : §

Besasormer: - 11549,69) 8647,69 | 15197,81) 7109,97) 8087,34 | 53,21
2

SKCTPAKTHE. 9002,04| 3647,62 | 12649,66| 6522,50| 5126,86 | 64,26

BemecTER
3 Ly

7009,69| 8647,62 | 10657,31) 56H2,10, 5005,21 |46,
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B IUROIFVAL IS

Lopahord| bt tega okl o i

Mugpobnoaorntt. clopme—3

MecTm papguoEa no ofmmmoMy MeTOAY Tabauga 18
®a HOSAYmMEO-CYXOC COCTORHWE)
} Kontpoaszan rpyoma (neapommenan. pagmon)
1% : :
NEND .
] B neapok. | B yumrel Beero MEHS Tepesapeno Tiasgs -
= coaoMe B Kaie nepesapu-
£ (rp.) (rp.) : (vp-)
= (rp.) (rp.) aMocTR
-
4| 8w m,mf 586,75 BTI1LI0 | 2085,65 35,80
$B | IUTIG | S0A0 X1 AGLA0 | 220.%5 | 3541
6| nonm 5024,40-' 3132,19' am6,3 | 2405, | w9
f— 'y —_— . ———
[ 4| 669,02 | 465,97 | 5294,00 9634,60 | 1660,20 31,9
|
'5 1089,83 | 4625,97 | 5666,80 513,10 | 2152,70 | 37,98
14| 829,23 | 1071,50 | 10000,73 6926,40 | 397438 | 36,46
5| 15275,50 | 1071,50 | 16347,0 | $463,80 | 7883,70 48,21
6| 13569,36 | 1071,50 | 14640,86] 7941,80 | 6699,05 15,79
4| 214,80 | 912,20 | 112650 279,23 847,30 72,56
|
5| 333,00 [ 912,20 1245,30' 479,20 766,10 61,51
6| 2058 | 912,20 1208.50| 366,00 842,50 60,97
4| 1120528 | 3647,62 141&3,90' 564,20 |  7288,70 49,08
5| 17432,60 | 647,62 | 21080,22 11281,40 9798,82 | 46,62
6| 15485,2 | B64T,62 19132;&% 9267,20 9885,62 | 51,51



NEPEBAPUMOCTb PALLHOHA

Tipit KOPMAEHHH CeJbCKO-XO3SANCTBEHHBIX MNBOTHBIX ZPOiK-
JEBAHHBIM KOPMOM OIHIM M3 [aBHBIX TpeGoBaHtil ABNRETCHE
. ero BHICOKH KOI(HIHEHT NepeBapHMOCTH. JlutepatypHbie HaH-
Hie O STOMy BOTPOCY MOAPOGHO H3JONKEHH B paGore C. K
Kapanersma «Bmismue JpOXOKeBAHWA HA GHOXHMIIECKHIT COCTas:
KOpMa, ero [EpeBapHMOCTb H HeKOTOpLIe (preasotOTHTecKHe PyIHK-
1Y JKHBOTHOTO®. B sroft paboTe NpHEEMEHbl MHOIOMHCVICHHDIC
JaHHBle, TIOKA3bLBAIOLIHE TPEHMYLIECTBO IAPOMCKEBAHHOTO KOpMa
'O CDABHEHHIO C HEIPOXIKEBAHHbIM B * ‘OTHOLUCHHH YBEJTHUSHHS .
MPOAYKTHBHOCTH, JKHBOTO Beca XHBOTHEIX H KOo3(HIHeHTa Ite-
pesapumocTH. Il0 IaHHBIM TOrO e aBTOpa, TIPH APOXIKEBaHHK
1/y KOHIGHTPHPOBAHHOTO KOPMa YBEJHSHBACTCH NEPEBAPHMOCTS.
OpraEMNecKHX BelecTs Ha ‘22%, CHPOrO UPOTeHHA Ha '14,05%,
obuero Genka ma 16,817%, chiporo OkHpa Ha 1,73%, (chipoi
me'rqam na 2,37% . Hapany ¢ 31HM KOJIHUeCTBO (e3a30THCTBIX
SKCTPAKTHBHEIX BEIIECTB YMEHbINAeTCs Ha 5,04%, uro smBIAETCHK
HeHaGEKHEIN pesyJbTaToM GPOAHJLHOrO mponecca.

[IpH KOPMJEHHH JPOXKEBAHHLIM KOPMOM Y/IyUlIaeTcsi Mo~
TOpPHKA [MHILEeBAPEHHS, VCHJ/IHBAETCH Ilel)HCTﬂ.r'[th;lKEl H BHavaje
yAyHINAlOTCsl ATHIETHT MKHBOTHBIX H o6MeH BElecTB, UTO cloco6-
CTBYeT MNOBHILEHHIO KOI(DHIKEHTA IePeBapHMOCTH.

Tlposenentoe HaM¥ OMBITHOE KOPMJEHHE IPOXIKeBaHHOH cO-
JOMO# TaKIKe NOATBEPHKAACT TOJOXKHTENBLHOE BIHSNHHE JPOMIKE:
BaHHs Ha OGOrallleHHe KODMa OPraHHYCCKHMH BeIIECTBAMH, MO-
BHIMIeHAe KOS(HIMEHTa NepeBAPUMOCTH H YBEJHUCHHE IKHBOIO
Beca SKMBOTHBIX, I10 CPABHEHMIO © KOHTDOJEM KOSMHIHEHT mepe-
BADUMOCTH OPraHAYECKHX BellecTs yseqmuHics na 5,13%, cupo-
ro mporeuna ua 18,82%, Geiika ma 20,14%, chiporo xHpa Ha
18,89%, cupoit xiieTdatky Ha 2,04% ® GesaGOTHCTHIX SKCTPAK-
vupEEX pemectB Ha 5,75% (B cpenHem). B 3aBACHMOCTH OF
MHIMBHAYANBHEIX OCOGEHHOCTEH JKHBOTHOrO, IOBHILEHAe KO3(X-
| IHEeHTa TEPEBAPHMOCTH BHIPASHJIOCH B HEOAHHAKOBOK CTENEHN
(cM, raGmenur 16, 17, 18).
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. BBIYHCJIEHHE KPAXMAJIbHOIO 3KBHBAJIEHTA HE-
APOMOKEBAHHOTO A APOXO)KEBAHHOrO PAHHOHA

Onpesesienye KpaxMaJbHOTO 9SKBHBAJIEHTa NIPOHSBOAMIOCH
e TOJBKO B COJOME, HO W BO BCeM pallHOHe [0 METORHKE Npod.
Kembuepa, uanoxennoi p kuure npod. M. C. Ilomnosa «Kopuure-
iHe CeJECKOXO3SMCTBEHHBIX JKHBOTHBIX®.

Huxenpusepeninie fanxpie B rabmmuax 19 u 20 noxa3sel-
BAIOT, YTO KpaxMaJbHBIH 9KBHBANEHT JAPOXKIKEBAHHOrO pAlHOHA =
cocrasiser 24,78 kr, a Heapoxokepanroro—17,57 kr, 1. e, pasg-
Huna 6,23 kr. B 10Jb3y JAPOXKIKEBaHHOrO palHOHA.

Bte BRLIIEH3IOMKEHHBIE JaHHBE TOBOPAT O TOM, YTO BO Bpe-
Mil JpOXKIKeBawus cojoMa oforaniaercs GEJKOM H PasJHuHLIMH
KHCJIOTaMH; TOCJEJHHE B CBOIO OY€pednr onocoOCTBYIOT MOBHIDIE-
HIO YCBOAGMOCTH KODMa KHBOTHHIM. '

IIpeAmOCHUTKOM IFHPOKOTO NPHMEHEHHs APOXKIKEBAHHS COJIO-
Mbi SIBJETCS OTPOMHOE KOJMMECTBO COJIOMEI, IOJyYaeMof exe-

*rogHo B paiionax Apm. CCP u 3aHMMAiONIell COMMIHOE MECTO B

KOpMOBOM ~ GajaHce B 3HMHHHA IEpHOA.

BBl B O JBb

1. OnbiTet 10 JIPONCKEBAHHIO COMOMBI KyJasTypol Torula uti-
lis, TpoBeeHHbIe B Ja60paTOPHBIX YCJIOBHSIX HA  CTEPHIb-
HOK COJOME, A3I0T BLICOKWE KOS(PMUHEHT PaSMHOKEHHS
JIPONCKEBBIX KJETOK TPy BHECEHHH B IHTATEJBHYIO Cpefy
1% coymephocdara, 1% rHoxoasr w 1% CcemmTphl.

2. Haubosiee HHTEHCHBHOE DasMHONEHHe JPONIKEBHIX KJIETOX
Habmopganoch B cpefie, copepxamer | u. comoms Ha 10 w1,
BoAbl. Tlps yBenuuenus KoanvecTBa oAbl x0 15 uw, ma | w,
COJIOMbI Pa3MHOXKEHHE NDONCOKEBBIX KJIETOK — 3aMeUIsiIoch
BCJIGJICTBHE HE0CTATOYHOIO NPHTOKA KHOIOPOAA,

3. Jlpoxokepanne HECTEPHJIBHON COMOMBI B TEX JKE YCJOBNSX
CTHMY/MDYET pasBHTHE NOJesHOH MuKpodJops Kopma, 2
HMEHHO MOJIOYHOKHC/BIX GakTepufi, KOTOpHie yrHeTaor pas-
ButHe Bact. coli afrogenes ® rHWIOCTHBIX GaxTepwi.

4. OGpapka COVIOMBI Tiepell APOMKIKSBAHHEN KHIITKOM YMONDb-
1ideT: KOUEHYGOTBO HEDKeMIATEVHHEIX MHKPOOPTAMHEWOE ¥ MeM
cambiM ciocoGemByer 0GOTAHIEHHIO OPEAB MOJOYHOKHCJLIME
GakTepHsiMu M JIDONKIKAMH.
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5. CoBMecTHO® TpHMEHeHNe OGBAPKH COJIOMb M  NPOLYBARNS
BO31yXa (A% YJVuIIEHHS aspallHH) MOBHINAET KOS(QHUHEHT
Pa3MHOMKEHHST JPOXKIKEBbIX KJeTOK NOo CpaBHEHHIO ¢ IpYTH-
MH ONBITAMH B HECKOJbLKO pas. :

6. TlpeasapuTeabHas 06paGoTKa COJOMBl INEIOYBK HE Jxaer
[OJIOMKHTEBHBIX pPesyJbTaToB! JIPOXKKH H  MOJOYHOKHC/LIE
" GakTepEH Ha TAKOM CyGCTPaTé PASBHBRIOTCS XYXE.

7. B xaueécTse MCTOMHHKA a3OTHCTOTO NHTAHHS JSi DasBHTRA
APOMOKEBHX KJIETOK B 7aGOPATOPHBIX  YCJOBHAX — MOXHO
NPHMEHST, H CEJHTDY, B CEPHOKHCIWI AMMOHMH; OnHAKO
nocJe AR JaeTr JiydiliHe pesybTaThbt.

8 TIlox BiaHsiHEEM APOMCKEBAHHH H3MEHAETCS XHMHYECKHH
cocras COJIOMB, 1o CPaBHEHHIO C HEJPOMIKEBaHHOH CoJo-
MOfi YBE/MYHBAETCS COAEPUKaHIe ChIPOro NPOTeHHA Ha 413%,
Gesxa—na 4%, cuiporo >xupa—na 0,28%, somwi—na 3,7%..
Bm;papﬁ THAPOJH3Y YMEHbUIAETCH KOJHYECTBO KJjeruyar-
Ke—ng 2,26%, 6e3a30THCTHIX SKCTPAKTUBHBIX BEUIECTB—HA,
63%."

9. Ilpr [IPOMOKEBAHHH COJIOMBl B TIOJIYIIPOHSBOIC TBEHHBLIX
YCHOBHAX KOS(HIHEHT PasMHOXKEHHs NPOXIKEBHIX KJIETOK
sa 22 waca jocturaer 158,3. B HaMX ONBITZX NpH JAAHHOM
KO3(DHIHeHTe DasSMHOMKEHHS OJHH KHJIOTPaMM COJOMHI 0Go-

ramancs 44,34 rp Geixa. 1

10. B ombiTax C KODMJIGHHEM JKHBOTHBIX OGLIJIO YCTaHOBJIGHO
cleyioniee: HECMOTPS - HA TO, UTO JXKHBOTHBIE IOJIyYaJiH
TOJIBKO NMOAMEPHHBAIOIIHA KOPM, ObINKH, KOTOPHIX KOPMHJIH
APOXKIKEBAHHON COJNIOMON, YBEJHYHBANH EXECYTOUHO IKHBON
Bec Ha 238 rp, npu skoHoMHH KopMa Ha 0,9 Kr KOPMOBEIX
ERHHLL, :

11. KospuuueHT nepeBapEMOCTH APOMIKEBAHHOIO palWOHA 10
CPaBHEHHIO C KOBTDOJEM YBEJMUHJICS TO .ODraHHYECKHM Be-
mecTsam #a 5,13%, no cmpomy nporenny—na 18,18%, mno
Gesy—aa 21,14%, 00 coipoMy xupy—sa 18,89.% , mo cripoit
xaerdatke Ha 2,01% W mo GesagommoTeiM  'SKCTPAKTHBHLM

. BemecreaM—ua 5,75%.

12, KpaxmanbHbifi SKBHBAJIEHT NPOKIKEBAHHOTO pallHOHA 1O
CPaBHEHMIO ¢ HeJ(poxIKepannnM Gombmre Ha 6,23 kr.
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S. K. KARAPETIAN, H. K. PANOSSIAN, P. G. SAROUKHANIAN AND
: M- N. GUKASSIAN

Straw fermentation and production of feeding yeasts

SUMMARY

The microbiological section of the Biological Institute of the
Armenian Branch of the Academy of Sciences USSR, since
1939 has began to investigate the process of straw fermentation
and some aspects of the using the straw as raw material for
the production of feeding yeasts.

For the fermentation the straw was cutted (1—2 cm) and
then various inorganic substances and glucose were added.
As an inoculant was used a pure culture of Torula utilis,
In all series of experiments after 12, 24 and 48 hours, the
quantity of yeast cells was counted (according Bride’s method).
The data are given on the table 12. The most intensive
multiplication of the yeast cells was observed when the
glucose, potassium nitrate and superphosphates were added to the
straw. The coefficient of multiplication reached to 36,8 after 24
hours, and to 117,7 after 48 hours. But when to the straw was
added only glucose, the coefficient equaled to 75,4 after 24
hours and 106,8 after 48 hours. In the other series the multi-
plication coefficient differed from that of the contral experi-
ments insignificantly. y

The above mentioned series of experiments were repeated
also under non-sterlle conditions (for the results see table 2).
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Under these conditions the multiplication of the yeasts proceeds

. very slowly, the multiplication coefficient after 12 hours equaled
only to 20,4 and to 96 after 48 hours. .

' During the fermentation of the straw under non-sterile
conditions we have counted not only the Torula yeast eells,
but also the numbers of lactic acid, intestinal (Bacterium coll),
fatty acid and putrifying bacteria as well as the numbers of all
other microorganisms. 2 _

When the above mentioned microorganisms act together,
the multiplication coefficient of the yeast cells in the two series’
after 48 hours reaclied in one case to 116,3 and in the other
up to 202,7 (see table 3). At the same time the lactic acid and
undesirable intestinal bacteria developed very intensively.

We have also inoculated the straw which was bathed in
boiled water in order to get rid off undesirable microorganisms,
and thus to make the best conditions for the yeast multiplication.
The results of these experiments are summed up on the table 5
In this case the fermentated straw did not contain any inte-
stinal bacteria, and the development of the putrifying bacteria

. proceeded very slowly. :

“In these experiments we have used ammonium sulphate as a
source of nitrogen instead of potassium nitrate, ‘and received
better results. :

We have studied also the influence of aeration on the
process of straw fermentation (see the table 7).

In some experiments before the inoculation the straw was

* hydrolized with 1°/, sodium hydroxide. But after that the yeasts
and useful microorganisms in thel straw wereideveloping wery
slowly. On the contrary in such conditions the putrifying bacteria
(Bac. mesentericus, Bac. subtilis, Bac. coli ete) were déveloping
very intensively-

After receiving good results from our straw fermentation
experiments, which were carried on in the laboratory, we have
repeated them in field conditions (in the state farm of Semionov).
Six young bulls were feeded with fermentated straw, in order

, to’ ascertain the coefficient of digestibility of the fermentated

" straw, At tlae same time we have investigated the microbiolo-
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gical processes going on in the fermentated mass. The results
are shown on the table 10.

Under the field conditions the multiplication coefficient of
the yeast cells had reached to 158,3 after 22 hours. When to the
original mass was added 0,6 gr yeast, during the same period:
the yeast cell content of the feed was increased by 94,98 gr
per kilogramm. The number of the lactic acid bacteria also
was increased; but the development of the other microorganisms,
owing to the presence of the lactic acid was refarded.

For feeding the bulls with the fermentated straw, corres-
ponding feed ration was worked out (according to Popov): see-
the table 11.

During the feeding experiments the chemical analysis both
of the fermentated feed and of the excrements of the animals
was made. The results of these analysis are summed up on the

. tables 18,.14 and 15.

After the fermentation of the straw the nutritive value of the
feed increased: the raw protein was increased by 4,13/, the
protein 4,0°, the fat 0,28" , the ash 3,7%,. On the contrary
the nutritive value of the non-nitrogenous extracted materials

decreased by 6,3°/, and that of the cellulose 2,15/, Just for
that reason the assimilation of the fermentated straw was

increased. At the beginning of the experimental feeding, the
animals were eating the fermentated feed with more appetite,
but later on they eat with unpleasure owing to the disagreeable
odor developed by the decomposition of the ammonium sulphate-.

As a result of feeding with fermentated straw the weight
of the animals were increased by 238 gr per day. For each

kilogramm of increase in weght it was consumed 7,62 feed unite,
while when the unfermentated straw was used 8,52 kg feed.

unit. Therefore when the animals were feeded with fermentated
straw 0,9 kg feed unit or 12°, less feed was consumed. In our
experiments 40°/; of the rough feed was economized.

While investigating the influence of the fermentated straw
ration on the digestibility, it was shown that organic materials
of the feed the coefficient of digestibility and live weight were
increased. The digestibility of the organic substances of the
straw was increased 5,13°, the raw protein 18,82/, the protein
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90,14%/,, the raw fats 95,89, the raw " cellulose 2,02°, and
i |s 5,75%, These results are

non-nitrogenous extracted materia

shown on the table 18- _
In calculating the]starch equivalent of those fermentated

* and unfermentated straw rations; it was found that the equiva-

Jent of the fermentated ration equals to 24,78 kg against
17,67 kg of anfermentated ration, in other words 6,20 kg
. more in favor to the fermentated ration (see the tables 19
and 20)- ]

All the above mentioned prove that during "the fermentation
process the straw undergoes the following changes: the feed
gets reacher in organic nitrogens acids, for example the lactic
. and acetic acids, which in their turn increase the digestibility
- of the feed- =T i

Taking in account the fact that in evefy year a great
amount of straw is produced which is used as animal feed.
it may be well appreciated, what an important undertaking it
would be the organization of the straw fermentation enterprise.

Summing up what have been already said we can do the
‘following conclusions: i

1. In the straw fermentation experiments carried on in the
laboratory, under sterile conditions, the coefficient of multi-
plication of the yeast cells was higher, when for the inoculation
was used the Torula utilis, and at the same time to the straw
were added 1°/, of superphosphate, 1°/, glucose and 1°/, potas-
sium nitrate. i

9. When the ration of the straw and water is 1:15, the
development of the yeast cells is retarded, for in this case the
surface of the water is covered with a film, which deteriorate

" the aeration.

3. During the fermentation of the straw under non-sterile
conditions; the development of the useful Jactic acid bacteria
takes place in the feed, which depress the multiplication of the
intestinal and putrifying bacteria.

4. When the straw was bathed in the botled water before
the formentation process; the numbers of the undesired
microorganisms were decreased, on the contrary the
_content of the lactic acid bacteria and yeasts was Increased
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5. During the fermentation process, when the straw was
aerated, the coefficient of multiplication of the yeast cells
increased.

6. Appreciable results were not received when the straw
was treated with alkaline before the fermentation.

7. In laboratory conditions as a source of nitrogen (for the
development of the yeast cells) both sodium nitrate and ammo- -
nium sulphate can be used.

8. As a result of fermentation the chemical composition
of the straw was changed. Its raw protein content was increased
by 4,13°, the protein 4°/;» the raw fat 0,28°/,, the ash 3,7°/,
As a result of hydrolysis the quantity of the cellulose was
decreased by 2,26°/; and the non nitrogenous extractéd mate-
rials 6,3°/;-

9. When the straw was fermentatel under field conditions,

-the multiplication coefficient of the yeast cells during 22 hours

-equaled 15,3. In our experiments when we had the same multi-
plication coefficient, each kg straw was enriched by 44,34 gr
organic nitrogen. .

10. In feeding experiments was finded: in spite of that the
animals received only maintaining ration, the live weight of the
bulls which were fed with the fermentated straw, was increased
by 228 gr and the feed unlt was economized by 0.9 kg.

11. The coefficient of digestibility of the fermentated ration
increased in comparison with that of unfermentated ration: the
organic substances by 5,13%/,, the raw protein 18,18%,, the
protein 21,14%/, the raw fat 18,89°/;» the raw cellulose 2,049/,
and the non nitrogenous extracted materials by 5,76%,.

12. The starch equivalent of the fermentated ration was
higher by 6,23 kg.

Mmxpotuonormy, ofopmm—i
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