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OUIHHOBAHHSA MIKPOBIOJIOINYHOIO
‘ CTAHY KOPMOBUX CYMILLUEWN Y MNPOLECI
IXHbOI'O 3bEPINTAHHA

AHoOTaLuia. B cTarTi HABEAEHO \[4aHi LWoA0 3MiH MIKpOBIOOriYHOro CTaHy pPo3pobneHnx KOPMOBUX CyMillel i3 3epHa QypaxHoro
SYMEHIO | KyKYPYA3U Ta HU3KY M/10400BOYEBUX KOMIOHEHTIB Y PI3HUX KOHLEHTPAaLUisiX.

Po6ora BuKOHyBanace y naboparopisx kagpeapy TexHonorii 36epiraHHs i nepepobku 3epHa 1a kagdeapu mMikpobionorii, 6ioximMii
i @isionorii pocnuH YmaHcekoro HYC, a Takox kageapu 36epiraHHs i nepepobku 3epHa HYXT, Metor pobotu 6yn0 BUBYEHHS
3MIiH MIKPOBIOOriYHMX MOKA3HUKIB KOPMOBUX CyMiLLel B NpOLECi IXHbOro 36epiraHHs.

Y CBiXOBUIOTOBAEHMX MPOAYKTax i B Npoueci ixHpooro 36epiranHss npotsrom 30 i 60 '4i6 nposoguiy BUBYEHHSI 3a TakuMu
MIKpPOBIONOridHUMYU MOKa3HUKaMU: 3araabHa Ki/lbKiCTb MIKPO6HuX kinituH (MA®AM, KYO/r); HasiBHICTb 6akTepiyi napatngo3Hoi
rpynu (CanbMOHenr); HasiBHICTb EHTEPONaToOreHHUX Wramis Kuwikosoi nanoyxku (BMKr, KYO/r), HasBHICTb aHaepobis.

JocnigHi 3pasku 36epirany B yMOBax, NPuAHATUX B MPaKTuyi KOM6ikopmoBux 3asogis, npu temnepartypi 0 °C i +20 °C, wo
BiAnoBiAaE 3MMOBOMY Ta JIITHLOMY nepioagy. BiaHocHa Bosnoricte nositpsi craHosuna 70...80 %.

Bia3Ha4yeHo, Lo NMOKa3HUKY 3arasibHOI KifTbKOCTI MIKPOBHMX KAITUH 47151 BCIX 3Pa3KiB KOPMOBUX €KCTPYAOBaHUX MPOAYKTIB HE
nepesuLyoTh \A0NyCTUMi Hopmy (He binbwe 5-10° KYO/r).

ABTOpamMy BiAMIYEHO, WO B MPOLECi 36EpiraHHs KOPMOBUX CyMil€y KiflbKICTb MEe30QibHUX aepobHuX i QaKynbTaTuBHO-
aHaepobHUX MIKpOOpraHiamis 36inbluyeTeCst B 15-40 pasis, ane HE nepesuLytoTe rpaHnyHuX HoOpM 415 kopmis 5:10°. Takox B
npoyeci 36epiraHHs 36ibLyETLCS BOMOMCTb EKCTPYAOBAHMX CyMilLEN 3a paxyHOK copbuii Bonorn 3 nosiTps.

TakuM YHOM, PO3POBAEHI EKCTPYAOBAHI KOPMOBI CyMiLli B MPOLEC] 36epiraHHs yrpoa0BK 4BOX MICALIB, HE HabyBaroTh TOKCUYHUX
B/1GCTUBOCTEM, 3arasibHa KiNlbKiCTb MIKDOBHUX KIITWUH 47151 BCIX 3paskiB HE nepeBuiyye AonyCTuMi HOpMu. TOMYy BOHU MOXYTb
BUKOPUCTOBYBATUCS A/151 BiArOAiB/1I CillbCbKOrOoCrnoAapChKuX TBaPUH MPOTSIFTOM BCbOIrO TEPMIHY 36€piraHHs.

KnrouoBi cnoBa: 3€pHO, 1710400B04YE€Bi KOMIIOHEHTU, KOPMOBI CyMiLui, MiKpo6ionoridHuii cTtaH, 36epiraHHs.
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KaHAMAAT CeNbCKOX03ANCTBEHHbIX HAaYK, AOUEHT Kadeapbl TEXHONOMMMU XpPaHeHUa 1 nepepaboTkun 3epHa
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KaHAMAAT CeNbCKOX03AMCTBEHHbIX HAaYK, AOUEHT Kadeapbl KOPMAEHUS XUBOTHbLIX U TEXHONOMMU KOPMOB
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HauunoHanbHblii yHUBEpCUTET 6MOPECYPCOB U MPUPOAOMO/IL30BAHNS YKPaUHbI

OUEHKA MUKPOBWNOJTIOTMYECKOE COCTOAHUE KOPMOBOW CMECH B NPOLIECCE XPAHEHUA
AHHOTaUMA. B CcTarbe npuBeaeHbl AaHHbIE 06 U3IMEHEHUSIX MUKPOBUOIOrnYEeCKOro COCTOSIHUSI pa3paboTaHHbIX KOPMOBbLIX
cMecelt U3 3epHa QypaxxHOro ssYMeHs: u KyKypy3bl U psiaa rnao400BOLYHbEIX KOMIOHEHTOB B Pa3iNyHbiX KOHUEHTPaUUsX.
PaboTta BbINOHSANAACh B 1a60paTopusix Kapeapbsl TEXHOAOMMN XPaHEHUS n nepepaboTky 3epHa u Kageapsl Mukpobuoaoruy,
6uoxummy u pusmnonorun pacteHnii YmaHckoro HYC, a Takke kageapni xpaHeHuss n nepepabotky 3epHa HYXT. Lenbro pabotsi
6bi/10 U3YyYEHNE USMEHEHMI MUKPOBUOIOrNYECKUX OKa3aTene s KOPMOBbIX CMECEN B MPOLECCE UX XPAHEHUS.

B CBEXEU3roTOBNEHHBIX MPOAYKTax M B Mpouecce ux xpaHeHuss B tedyeHne 30 u 60 CyTOK npoBOAMIN WU3YYEHUE 0
TaKuM MUKPOBUOIOrN4EeCKUM foOKa3areasM: obujee KOan4ecTrBo MukpobHbix Knetok (MA®AM, KOE/r) Hanu4ymne 6akrepuii
napatn@osHoii rpynnel (CanbMOHENbI) Hann4Yue SHTEPONATOreHHbIe WTaMMOB KuleyHos nanodku (BIrKr, KOE/r), Hann4due
aHaspobos.

OnbiTHbIE 06pa3Lbl XPaHuau B yCIOBUSIX, MPUHSITbIX B MPaKTUKE KOMBUKOPMOBbLIX 3aBogos, rnpu temnepartype 0 °C n +20 °C,
4TO COOTBETCTBYET 3UMHEMY U IETHEMY nepuosy. OTHOCUTENIbHAsT BI@XHOCTb Bo34yxa cocrasnsana 70 ... 80 %.

MMokasareny o6Lero KOMMYECTBa MUKPOBHbIX KIETOK 47151 BCEX 06pasiyoB KOPMOBbLIX SKCTPYAMPOBAHHbLIX MPOAYKTOB HE
NpeBbILLIalT 4ONyCTUMbIe HOpMbI (He 6onee 5-10° KOE/T).

B npouyecce xpaHeHusi KOPMOBbIX CMECEN KOMHYECTBO ME30QUIbHbLIX aspObHbIX M (PaxkyAbTaTUBHO-GHAaSPOBHBIX MUKPO-
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opraHu3MoB yBenu4duBaercss B 15-40 pa3, HO He NpeBbilaioT NpPeaenbHbiX HOPM Ans kKopMos 5:10°. Takxe B npoyecce
XpaHeHus1 yBeNNYNBaeTCsl BJIaXHOCTb IKCTPYANPOBAHHbBIX CMECel 3a cyeT copbuymyn BaAarun n3 Bosgyxa.

Takum o6pasomM, pa3paboTaHHbIe IKCTPYANPOBAHHBLIE KOPMOBbLIE CMECU B MPOLECCE XPaHEHUSI B TEYEHNE ABYX MECSILEB, HE
NpPUOBPETAIOT TOKCUHYECKNE CBOMCTBA, OBLYEE KOMYECTBO MUKPOBHbLIX KITETOK A4J151 BCEX 06PAa3L0B HE MPEBLILLEET AOMNYCTUMbIE
HOpMbI. [103TOMY OHM MOIYT WUCHOAL30BATLCS A4J151 OTKOPMAa CEbCKOXO3SINMCTBEHHbBIX XUBOTHbLIX B TEYEHME BCEro CPOKa
XpaHeHus.

Knrouesbple c/1oBa: 3€pHO, 11/10400B0UHbIE KOMITOHEHTbI, KOPMOBbIE CMECU, MUKPOBUOIOrNYECKOE COCTOSIHUE, XPaHEHUS.
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EVALUATION OF MICROBIOLOGICAL STATE OF FODDER MIXTURES IN THE PROCESS OF THEIR
STORAGE

Abstract. Data on changes of microbiological state of developed fodder mixtures from grain of forage barley and maize and
a number of fruit and vegetable components in different concentrations were presented in the article.

Work was carried out in the laboratories of the Department of Technology of Storage and Processing of Grain and the
Department of Biology of Uman National University of Horticulture as well as the Department of Storage and Processing of
Grain of National University of Food Technologies.

The purpose of the paper was to study the changes of microbiological indexes of fodder mixtures in the process of their
storage.

Study in fresh-produced products and during their storage for 30 and 60 days was done by the following microbiological
parameters: total number of microbial cells (MAFAM — mesophilic aerobic and facultative anaerobic microorganisms, CFU/g),;
presence of bacteria of paratyphoid group (salmonella); presence of enteropathogenic strains of coliform bacterium (bacteria
of colibacillus group, CFU/g), presence of anaerobes.

Research samples were stored in conditions adopted in practice of mixed fodder plants under the temperature of 0 °C and
20 °C corresponding to winter and summer period. Relative air humidity was 70 ... 80 %.

It was noted that indexes of total number of microbial cells for all samples of fodder extruded products did not exceed
permissible standards (no more than 5:10° CFU/g).

The authors mentioned that mesophilic aerobic and facultative anaerobic microorganisms increased by 15-40 times, but
did not exceed limits for fodders of 5-10° in the process of fodder mixtures storage. Also humidity of extruded mixtures by
moisture sorption from the air increased in the process of storing.

Thus, developed extruded fodder mixtures in the process of storage for two months did not get toxic properties,; total number
of microbial cells for all samples did not exceed permissible standards. Therefore, they can be used for fattening of farm

animals during all the term of storage.

Keywords: grain, fruit and vegetable components, fodder mixtures, microbiological state, storage.

MocranHoBka npo6aemu. OCHOBHMM AXepenoMm BTpaT
nia yac 36epiraHHsA KOpPMIB € iHdeKLUiiHi 36yaHUKN XBOPO6,
NAICHABKW, rPUBKKN Ta APIdKAXI.

Hanbinbw vacro 36yaHMKaMn NCyBaHHA KOPMIB € 6akTe-
pii Erwinia aroidea, Pseudomonas niarginalis. [ia 6akTepin
06MeXy€eTbCA HU3bKkUM piBHEM pH (MeHwe 4,5), gitloumm gk
iHriBITOP, OCKINbKM KUCNOTHICTE CEpeaOBMLLA MAE 3HAY-HUI
BNJNB Ha PO3BUTOK MIiKPOOPraHiamis. lloganbla >XuUTTE-
AiANbHICTb MIKPOOPraHi3MiB 3aneXUTb BiJ YMOB, Y SKMX BOHU
MewkawTb. JliMiTyloue 3HadeHHa pH ansa kniTmH Ta cnop
6akTepin BiAPI3HAETLCA HA OANHULIO | CKNAJAE ANS KNITUH —
3,5-4,1, pna cnop - 4,4-5,1 [1-3].

AHaniszocTtaHHixgocnigxeHb i ny6aikaui. 3HMKEHHS
SKOCTi KOPMiB A0 PiBHIB He nNpuaaTHUX ANS BiArOAiIBAI Ciflb-
CbKOroCnoAapCbKMX TBapuMH NPU3BOAUTL A0 IHTEHCUBHOIO
PO3BUTKY MiKpOiopn, B pe3yfabTati 4oro BiAbGyBaEeTbCs
HaKOMUYEHHS TOKCMYHUX PeYOoBUH, HebesneyHux Aans
340poOB’A TBapWH. TOripwWeHHa SKOCTI KOPMiB, FONOBHUM
UMHOM, BUKAWKaTb rpubu poay Aspergillus i Penicillium,
T06TO0 Ti rpubu, AKi 3a HecnpuaTAMBUX YMOB 36epiraHHsA
MOXYTb 6YTW MPUYUMHOKO MOSIBM MAICHABM, CaMO3irpiBaHHs,
nporipkanHs [1, 3].

BinbWwicTe nAiCHABMX rpubiB pPO3BUBAKOTLCH Yy KOpMax
i3 6iNblW BMCOKOK KWCNOTHICTIO, HiX 6akTtepii. Tak, crnopwu
Aspergillusniger, Botrytis cinerea, Fusariumsp npopocratTb
3a pH 2,1-8,4, 2,1-7,9 Ta 6,0-9,4 BignosiaHo.

[0 HaNronoBHIWNX UYMHHWKIB, SIKi BNAMBAKOTb Ha poO3-
BUTOK MIKPOOPraHiamiB, HanexuTb BOJIOMCTb CepeaoBuLla
Ta aKTUBHICTb BOAM. MiKpPOOpraHiaMm no pPisHOMY pearyroTb
Ha BMICT y cepeaoBuLli Boau. pmubu 34aTHI po3BMBaTMCA 3a
3Ha4YHO MEeHLWOoT KiNbKOCTI BoAW, Hix 6akTepii. Ana 6aktepin
MiHiManbHa BONIOMICTb CEPEAOBULLA NOBUHHA 6YTU HE MEHLWe
30 %, a ana rpubie - 15 % [1, 3, 4].
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Mera craTtTi. PO3KpMTTS NUTaHb WOAO 3MiH Mikpob6iono-
FYHUX MOKAa3HWUKIB KOPMOBUX CyMillen B Mpoueci IXHbOro
36epiraHHs.

Meroauka pocnipxeHHsa. EkcnepumeHTanbHa 4acrtu-
Ha poboTn BukOHyBanace npotarom 2012-2014 pp. y na6o-
paropiax kadeapu TexHonorii 36epiraHHa i nepepobkmu
3epHa Ta kadeapu mikpobionorii, 6ioximii i dizionorii pocnuH
YMaHcbkoro HYC, a Takox kateapwu 36epiraHHa i nepepobku
3epHa HYXT.

MpeaMeToM AOCAIAXEHHA 6ynn eKCTPyAOBaHI MpoAyKTHU
i3 CyMiWi 3epHa PypaxxHOro AYMEHI i KYKypyA3u 3 psaom
NAOA0OBOUEBMX KOMMOHEHTIB Y Pi3HIA KOHLEHTpaUil.

Bu3HaueHHa Mikpo6ionoriyHMX NoKasHMKIiB NPOBOAWIN 33
ACTY EN 12824:2004 «Mikpobionoria xap4oBux npoayKTiB
i KOpMiB AN TBapwH. [OPU30OHTaNbHUIA METOA BUSABNEHHSA
Salmonella (EN 12824:1997, IDT)», ACTY ISO 4831:2006
«Mikpobionoria xap4oBMxX MPOAYKTIB i KOPMIB ANA TBapWH.
3aranbHi HACTaHOBM LWOAO NiAPaxXyBaHHS KiNbKOCTI kKonipop-
MHWUX MiKPOOpraHismis. Meroanka HaMBipoOrigHiWoi KinbKOCTI
(ISO4831:1991,1IDT)», ACTY IS0 4833:2006 «Mikpobionoris
Xap4yoBUX MPOAYKTIB i KOPMIB ANs TBapWH. FOPU30OHTaNbHUI
MeToA MiApaxyHKy MiKpoOopraHisMmiB. TexHika nigpaxyBaHHS
KONOHIN 3a Temnepatypu 30°C (ISO 4833:2003, IDT)» -
Ha zaminy ACTY 1S04833:2005 (ISO 4833:1991, IDT) Ta
METOAOM MOCiBY KNITUH Ha rycTi cepeposuwa [5-7]. Len
MEeTOA CKNaAaETbCAa 3 TPbOX OCHOBHUX €TaniB: NPUroTyBaHHSA
po3BeAeHb, NOCIB Ha arapu3oBaHe CepeaoBMLLE B YallkKax
MeTpi Ta niapaxyHoOK KONOHIN, AKki BMpoCau 3a 2-3 aobu B
Tepmocrari 3a Temneparypu 30 °C.

Y npoaykuii, 3a MeTogMkamm, HaBeaeHMMn B pobortax [5-
8], BM3Ha4anu Taki MiKpo6ionoriyHi NOKasHWKW: 3aranbHy
KiNbKiCTb MIKPOGHMX KAITUMH NOCIBOM Ha LWiNbHOMY Cepeno-
BULLI — M'ACONENTOHHOMY arapi; HasBHICTb 6akTepil napaTtu-
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@$0O3HOI rpynu (canbMOHENN) Ta €HTEePONaTOreHHUX LWTamis
KULWKOBOI ManuvuknM - Ha cepegosuwi EHAO; HAABHICTb
aHaepobiB — Ha NOXUAUX CTOBMUYUKAX 3 BUKOPUCTAHHAM Yy
AKOCTI cepenosuwa M'aconentoHHoro arapy 3a ACTY ISO
7218:2008 «Mikpobionoria xap4oBuX NPOAYKTIB i KOPMIB
ONa TBapwWH. 3aranbHi HACTaHOBWM LWOAO0 MiKpO6ionorivHUX
pocnipxkeHb (ISO 7218:1996, IDT)», ACTY ISO 7932:2007
«Mikpobionoria xap4oBuX NPOAYyKTIB i KOPMIiB ANS TBapwH.
[OPU3OHTaNbHMA METOA BMW3HAYEHHS KiNbKOCTI MMOBIPHO
Bacillus cereus. TexHika nigpaxyHky 3a Temnepatypu 30°C
(IS0 7932:2004,1DT)», ACTYISO 7937:2006 «Mikpobionoria
Xap4yoBUX MPOAYKTIB i KOPMiB ANA TBapWH. FTOPU3OHTaNbHUN
MeTos BM3HadeHHs kinbkocTi Clostridium  Perfringens.
TexHika nigpaxyBaHHSa konoHin (ISO 7937:2004, IDT)»,
OCTY ISO 7954:2006 «Mikpobionoria xap4oBuMX NPOAYKTIB
i KOpMiB Ans TBApuWH. 3aranbHi HACTaHOBWU 3 MiAPaxyHKY
APIKAXIB | MiKpockonivHUX rpubiB. TexHika niapaxyBaHHSA
KOMOHI, KynbTMBOBaHUX 3a TemnepaTtypu 25 °C (ISO
7954:1987, IDT)».

Bu3HaueHHs 3aranbHOi TOKCMYHOCTI NPOAYKTIB NPOBOAN-
SN eKCrnpecHMM MeToaoM Ha pubkax rynni [9-11]. Len
MeToJ, 3aCHOBAHWW Ha BUWAINEHHI AUETOHOM 3 NPOAYKTIB
XXUPO- Ta BOAOPO3YMHHUX (PPaKLiN TOKCUUHUX PEYOBUH 3
noAanblWMM BMJMBOM LMX (PpaKUiil HA akBapiyMHUX pubok
rynni. TOKCUYHI peYOBUHM HAAXOAATb Kpi3b 3a6pa y KpoB,
MUHAaK4YM 3aXMUCHIi MEXaHi3MW TPaBHOI CUMCTEMM | pearylTb
He TiNIbKM 3 enigepManbHUMU KNITUHAMWU LWKIPpKU, 9K MalTb
CBOKO crneundiky pearyBaHHsi, a 3 OPraHiaMom B UifOMY.
MeToanka [A03BONAE BU3HAYWUTUM  3arajbHY TOKCUMYHICTb
KOPMiB BMpoOAOBX OAHIEi 06w,

JocnigHi 3pasku 36epiranM npoTarom ABOX MicAuiB B
YMOBax, MPUUAHATUX B MpakTUUi KOMBIKOPMOBWUX 3aBOAIB,
npu TemnepaTtypi 0 °Ci +20 °C, wo signosiaa€e 3MmMoBoMy Ta
NiTHBOMY nepioay. BigHOCHa BOAOriCTb MOBITPS CTAaHOBWANA
70...80%.

OCHOBHI pe3ynbTatM AoChimkeHHsi. B pesynbTaTi
NpoOBeAEHUX MIKPOBIONOriYHUX AOCAIAXEHb 3paskiB He 6yno
BUSAB/IEHO MAaTOreHHUX MIKPOOPraHismiB, naiceHeBux rpubis,
6akTepii rpynu KUWKOBOT Nannykn Ta aHaepobise (Tabn. 1, 2).

JocnigKeHHa NpoBOAMNNCS Yy CBIXXOBUIOTOBAIEHUX MpPO-
AYKTax Ta Takux, Wwo 36epiranucs npotarom 30 i 60 gi6.
IxHa BonoricTb (Ha 3aranbHy Macy) CTaHOBMAA: AN AoCnia-

MIKPOBIOJIOI'IA

HUX EKCTPYAOBAHUX 3Pa3sKiB A4YMiIHHO-6YpPAKOBOT Ta AUMIHHO-
MOPKBSIHOI CyMilli 3 CMiBBIAHOWEHHAM KOMMNOHEHTIB BiAno-
BigHO 92:8 - 10,2 %; a pna [oCniaHUX eKCTpyAoBaHUX
3paskiB KYKypyA3saHO-6ypsaKOBOI Ta KYKYPYA3SAHO-MOPKBSAHOT
CyMmiWwen 3 CniBBIAHOWEHHSAM KOMMOHEHTIB BiANOBIAHO
85:15 - 11,4 %. BonoricTb 3paskiB B KiHUi gocnigy 36inb-
wwunace i ctaHosuna 13,2 - 13,4 % 3a temnepatypu +20 °C,
BonorocTti nosiTps 70 % T1a 12,8 — 13,1 % 3a TemnepaTtypu
0 °C i Bonorocrti nosiTpa 60 %.

ExkcTpyaatm nopgpibHioBanu A0 KpynHOCTI 1-2 MM, Ta
3aknaganu Ha 3bepiraHHsa y HerepMeTu4Hin Tapi.

PesynbTatn pgocniaxeHo MA®AM nokasanwu, WO nig 4ac
36epiraHHg 3paskiB 3a TemnepaTtypu 0 °C cnocrtepiraetbscs
36inbLlEHHS 3aranbHOT KiNbKOCTI MIKPOBHUX KNiTUH B 2-4 pa-
3n i npn +20 °C B 7-12 pasie Ana eKCTpyaoBaHUX SHMIHHO-
6ypPSAKOBMX CyMillen i KyKypyA3SHO-MOPKBSAHUX CyMiLLEN.

Cnia 3a3Ha4YnMTyK, WO NOKa3HUKK 3aranbHOl KiNbKOCTI Mi-
KPO6HWUX KNITWUH AN BCiX 3pa3KiB HE NepPeBULLYIOTb A0NYCTUMI
HopMK (He 6inbwe 5:10° KYO/r).

B npoueci 36epiraHHsA KinbKiCTb ME30diNbHUX aepObHMX i
dakynbTaTMBHO-aHAaEPO6HMX MIKPOOPraHi3miB 36inblIYyETHCA
B 15-40 pasiB, ane He NepeBULLYIOTb MPAHUYHUX HOPM AN
kopmie 5:105. Takox B npoueci 36epiraHHA 36inblWy€ETbCA
BOJIOTICTb EeKCTPYAOBaHMX CyMillen 3a paxyHoK copbuii
BOMIOMN 3 MNOBITPSA. Tak, BONOFMCTb €KCTPYAOBAHUX CyMilleNn
3@ 60 pi6 36epiraHHa npu Temnepatypi +20 °C, BiAHOCHIN
Bonorocti nositpa 70 % 36inbwmnace Ha 1,8-3,0 %, a 3a
TemnepaTtypu 0 °C i BigHOCHOI BosorocTi nosiTps 60 % Ha
1,6-2,6 %.

Binomo, Wo 3anexHo BiAg TeMnepaTypHOro onTUMMyMy BCi
MIKPOOPraHiaMmM noAinaTbCa Ha XOoNoAoCTiNKI (ncuxpo-
dinbHI), Tennontobuei (TepMoinbHi) Ta Ti, Y AKMX ONTUMYM
npu cepegHix Temnepatypax (MesodinbHi). Mikpodnopa
3epHa npeactaeneHa mesodinamu, y SKux TemMnepaTypHui
MaKCMMYM 3HaxoauTbcsa y Mexax 45...50 °C. B npoueci
eKCTPYAyBaHHS MPOAYKT NPOrpiBacTbCa A0 TeMmMnepaTypwu
110...120 °C, wo cnpuse 3armbeni 6inblIOCTi BUAIB 6akTepii.

Po3srnaa nocisy Ha MA®AM nokasas 3 BUAWM TUMOBUX KO-
JIOHIN, AKi ANS AeTanbHIWOro BUBYEHHSA 6ynn niaaaHi Mikpo-
CKOMitOBaHHIO:

1. KonoHii 6inoro konbopy 3 HEpPIiBHUMW PU3OTAHUMMU
KpasiMM [0CUTb BEINKOr0 PO3Mipy BUSBUIUCHE KOPOTKUMU

Tabanys 1

3MiHa MikpO6ioNOriuHMX NOKa3HUKIB KOPMOBMX CyMiluei B npoueci 36epiraHHsa 3a tTemnepatypu +20°C,

BiAHOCHOI Bonorocti noeiTpsa 70 %
%“‘ gl E = - TOKCHHO- g
ﬂz-’ i i E_g }% ‘ef 3 BIKM, KYO/r CanbMoHenwu, yTEOpIOIoU TOKCHUUHICTDb Ha E 8
S e - ﬁ % gg KYO/r aHaepo6n pubax rynni g
T © o
Hopma 5:10° He AOMYCKaETbCA He AOMYyCKaETbCA He AOMYyCKaETbCA He pgonyckaeTbca | no 15
0 2:103 H/B H/B H/B HETOKCUYHMUI 10,2
No1 30 8:103 H/B H/B H/B HETOKCUYHWUI 12,7
60 1,8:104 H/B H/B H/B HETOKCUYHWUI 13,2
0 4:103 TE X TE X TE X TE X 11,0
N22 30 2:104 » » » » 12,9
60 4,6-10* » » » » 13,3
0 4103 » » » » 11,4
N3 30 2,6-10* » » » » 12,8
60 4,8:10 » » » » 13,2
0 6-10°3 » » » 11,5
N°4 30 1,8:104 » » » 12,7
60 4,4-10* » » » 13,4

lpumitka. 3pasok N21 — ekcrpyaoBaHa a4MiHHO-6ypsakosa cymiw (90:10), W=10,2 %;

3pa3ok N92 — ekCTpyaoBaHa KyKypyA3sHO—MopkBaHa cymiw (90:10), W=11,0 %;
3pa3sok N93 —ekcTpyAoBaHa suMiHHO—-6ypsakoBa cymiw (85:15), W=11,4 %;
3pa3ok N4 — ekCTpyaoBaHa KyKypyA3sHO—MoOpkBaHa cymiw (85:15), W=11,5 %;
H/B = He BUSABJ/IEHO.
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Tabanys 2

3MiHa MiKpoO6iONOriuHMX NOKa3HUKIB KOPMOBUX CyMilWlen B npoueci 36epiraHHa 3a Temnepatypu 0°C,

BiAHOCHOI BonoOrocri noeiTpsa 60 %
> z > )
ﬂz E g 'g_ E 3.1:_3: § g BrKM, KYO/r CanbMoHenwm, y:gg;::g;i TOKCHUHICTb Ha -g 2
= o 2 ﬁ a EQ KYO/r aHaepo6u pubax rynni g
I '}?, P
Hopma 5:10° He AOMYCKaETbCA He AOMYCKaETbCA HE AOMYCKaETbCA He gonyckaeTbca | no 15
0 2:103 H/B H/B H/B HETOKCUYHWI 10,2
Ne1 30 4.103 H/B H/B H/B HETOKCUYHWI 12,4
60 8-103 H/B H/B H/B HETOKCUYHWI 12,8
0 4:103 TE X TE X TE X TE X 11,0
N22 30 6-10°3 » » » » 12,5
60 1,2-10* » » » » 13,0
0 4.103 » » » » 11,4
Ne3 30 6-10° » » » » 12,2
60 8-103 » » » » 12,9
0 6:103 » » » » 11,5
N24 30 8-103 » » » » 12,3
60 1,4-10* » » » » 13,1

lpumitka. 3pasok N21 — ekcTpyaoBaHa a4MiHHO-6ypskosa cymiw (90:10), W=10,2 %;
3pa3ok N22 — ekCTpyaoBaHa KyKypyA3sHO—MopkBaHa cymiw (90:10), W=11,0 %;
3pa3sok N23 —ekcTpyAoBaHa suMiHHO—-6ypakosa cymiw (85:15), W=11,4 %;
3pa3ok N24 — ekCTpyaoBaHa KyKypyA3sHO—MOpkBaHa cymiw (85:15), W=11,5 %;

H/B — HE BUSABNEHO.

nannykonoaibHuMu bakrepiamu.

2. KonoHii MEHLIOro po3Mipy KPEMOBO-POXEBOro KOJbO-
py, 3i CBITAMMW KpasiMu i NOTEMHIHHAM B cepeauHi (Monogai,
[0 CTapiHHA HabyBalwTb KOPUYHEBOro KOMAbLOPY) — AOBri
nannykonoAaibHi 6akrepii.

3. KonoHii HeBennkoro posmipy npasuibHOI Kynenoaib-
HOT POPMU 3 PIBHUMK KPasMUM ACKPABO XOBTOrO KOAbOPY. Lie
KynacTi 6akTepii — AUNJOKOKKN, PO3MILLEHI NONAapHO.

Kom6ikopMn, 3aTtapeHi y Miwku, 36epiraioTs 3a peuen-
TamMun y wrabenax NpsMOKyTHOI (POPMK BUCOTOK He Binblie
14 psagis. MiwkM CkNagatTb 3alUMBKOK BCEpeauHy LWTa-
6ena. NounHatoum 3 AeCATOro paay, ix cknagatwTb y BUrnagi
nipaMiguM, Ang 4doro LWUPUHY | AOBXWHY KOXHOFO pagy
3meHwyoTb Ha 0,25 M. CknagatoTb MiWKW y nepeB's3ky
TPiMHUKOM abo mn'aTepukoM. Mix wWTabenaMu 3anuLarTb
npoxoan no 1,25 M, wo6 mMoxHa 6yno NpoBOAMTM 3aBaHTa-
>XKYyBasibHO-PO3BaHTaxyBanabHi poboTn. Mix cTiHamm ckna-
Ay i wTtabensamu, a TakoX MiX CycCigHiMM wTabenamu ans
CNOCTEPEXEHHA 38 CTAHOM i UMPKYANAUIED nOBIiTPA 3anu-
watTe npoxoau no 0,7 M. PekoMeHAYOTb yknaaaTu Ha
cknagax nignoroBoro TMNy KOMGIKOPMWM BOSIOTICTIO HE BULWe
13 % - Ha Bucoty A0 4 M; Buwe 13 % - go 2,5 m.

36araveHi komb6ikopMM Ha cknagax MianoroBoro Tuny
36epiratoTbCa 6@3 NOripWweHHs iX AKOCTI ynpoaoBx 2 Micauis,
AKWO TemnepaTtypa nosiTpa He Buwe 25 °C, a BiAHOCHA
BonoricTb noeiTps A0 70 %. Mpu nopyLweHHi pexumie 36e-
piraHHs kombikopMun Tpeba nepesipaTM Ha TOKCUYHICTb.

TOKCUKO-6I0NOFUHNIA aHani3 AOCNiAHMX 3pa3skiB Ha pu-
6ax rynni He BMABUB O3HAK TOKCUYHOCTI eKCTPyAoBaHMUX
NPOAYKTIB NPOTArOM BCbOro TEPMiHYy 36epiraHHs.

BUMCHOBKM. TakMM 4YMHOM, pO3pObAEHi eKCTpyaoBaHi
KOPMOBI CyMiWi B npoueci 36epiraHHg ynpoaoBX ABOX Mi-
cAuiB, He HabyBalTb TOKCUMYHWX BAACTUBOCTEW, 3arajbHa
KifIbKICTb MIKPOBHMX KAITUH ANS BCiX 3PasKiB HE NEPEBULLYE
AONYCTUMi HOPMKU. TOMY BOHW MOXYTb BMKOPWCTOBYBAaTUCS
NS BiAroAiBni CiNibCbKOroCNoAapCbKUX TBAPUH MPOTAroM
BCbOIO TEpPMiHYy 36epiraHH4.
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