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BBEAEHUE

Kopmitenue, koTopoe o0ecrieunuBaeT JKUBOTHBIM KPEIKOE 3I0POBBE,
HOpPMAaJIbHBIC BOCIIPOU3BOUTEIbHBIC (DYHKIIUU, BBICOKYH) TPOJTYKTHB-
HOCTh M XOpOIllee KA4YeCTBO MPOJYKIMHU IMPH HAMMEHBIIUX 3aTparax
KOpPMa, CUMTACTCS TIOJTHOICHHBIM. [[0THOIICHHOCTh KOPMIJICHUS KUBOT-
HBIX 00YCJIOBIIUBACTCS HAIMYUEM B paIlOHAX OMPEICICHHOTO KOJIUYe-
CTBA SHEPTHH Y MUTATEIHHBIX BEIIECTB B COOTBETCTBHUHU C UX MOTPEOHO-
CTSIMH.

BaxxHyro poJib B OpraHu3aiiu KOpMIICHHS UTPAIOT 3¢PHOBBIC KOpMa.
3epHa 371aKOB COJIEPKAT MHOTO KpaxMalia U JIPyTUX OpraHUYecKuX Be-
NIECTB, OTIMYAIOTCS BBICOKOW SHEPreTHUECKOW IEHHOCTHIO M OXOTHO
MOEIAIOTCS JKUBOTHBIMH.

[locTositHHast TOTPEOHOCTH B 3€pHE, C OJTHOW CTOPOHBI, M CE30HHBIM
XapakTep MpPOM3BOJICTBA, C JAPYrOM, CTABUT CEIbXO3MPOU3BOIUTEINCH
nepe;; HEOOXOAMMOCThIO XPAHUTh €r0 B TEUCHHUE JJTUTEIHLHOTO IPOME-
JKyTKa BpeMeHH (0T ypoxkast 70 ypoxas). [Ipu 3Tom cTouT 3amaya He
TOJILKO COXPAHHTH B IIETIOCTH BCE 3AJI0KCHHOE HA XPaHEHUE 3EPHO, HO U
NPEJIOTBPATUTh CHIKCHUE €r0 MUTATEIHHOCTH.

OnnuM W3 HanOojiee HM3BECTHBIX M PACIPOCTPAHEHHBIX CIIOCOOOB
KOHCEPBAIIMH 3epHA SIBJISCTCS CYIIKa, KOTOPAas 38 CYET CHYDKEHHS BIIaXK-
HOCTH 3€PHOBOM MacChl HIDKE KPUTHYECKOW 0OeCIieunBaeT JUIMTEIbHbIC
cpoku ee xpaHenue. OJHAKO i CYIIKW 3€pHA HCIIOJIB3YEeTCS JIOCTa-
TOYHO CJIO)KHOE W Joporoe 00OpyIOBaHHE, DKCIUTyaTalus KOTOPOTO
CBsi3aHa ¢ OOJBIIMMH 3aTpaTaMu SHepruu. W ecnu sl IpOIOBONBCT-
BEHHOT'O Y CEMCHHOT'O 3€PHA CYIIIKa SBJISICTCS B HACTOSIIEE BPEMSI S/IHH-
CTBEHHBIM MTPHEMJIEMBIM METOIOM XPaHEHHS ¥ 00CCIICUCHHS COXPAaHHO-
CTH TIOTPEOUTENLCKUX CBOWMCTB, TO JUISI KOHCEPBUPOBAHUS (PyparkKHOTO
3epHa pa3paboTaHbl M WCIOIB3YIOTCS Ha TPAKTHKE JIPYTHE CIOCOOBI.
HauGonee 3ppexkTHBHON aTbTepHATHBON CYIIKE SBISICTCS XUMUYECKOES
KOHCEpBHPOBaHUE (DypaskHOTO 3epHa, KOTOpoe oOecreynBaeT coxpaHe-
HUE yporKasi 3epHOBBIX 0€3 CYIIKH BIaKHOTO 3€pHA Mepe/] 3aKIaIKon Ha
XpaHEHUE, YTO MOXKET JaTh CYIIECTBEHHYIO 3KOHOMHIO MaTepUAIbHBIX
1 (PUHAHCOBBIX PECYpPCOB.

OcoOeHHOCTh KOPMOBOT'O 3€pHA, CBS3aHHAsI C €ro IEeJIEBbIM Ha3HAa-
YEHHUEM, COCTOUT B TOM, YTO OHO MOXKET 00pabdaThIBaThCsl BO BIAXKHOM
cocTosiHUM. BraxkHOe 3epHO TpeOyeT MEHBIINX 3aTparT YHEPrHH Ha 00-
paboTKy, a MO3UTUBHBIC CTPYKTYPHBIC H3MECHEHHUS, TIPOUCXOJISIINE TIPH
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9TOM B 3epHe, Oojee riryboku. Kpome Toro, pesyiapraTamMu MpoOBEACH-
HBIX MCIIBITAHUH U MPAKTUYECKUM OIBITOM YCTaHOBJIEHO, YTO ILIIOILE-
HOE 3€pHO ycBauBaeTcsl >KMBOTHbIMH Ha 20-25% »s¢dexTuBHee, uem
Jpo0JIeHOE.

BHeapenne B TpakTHKy KOPMOIIPOM3BOJCTBA TEXHOJOTMH MPHUTO-
TOBJICHUS KOPMOB Ha OCHOBE IIIFOILEHOI'O M KOHCEPBUPOBAHHOI'O XMMHU-
YeCKUM crocoOoM (ypakHOro 3epHa TO3BOJISIET CHHU3MTH HaNpsHKEH-
HOCTh TIPOBEACHUS YOOpOYHOH KaMIlaHWM, CYIIECTBEHHO COKPaTHTh
IIOTEPU U MOPYY 3€PHA U 3HAUYUTENIHO CHU3UTH 3aTPaThl PECYpCOB Ha
IIPOM3BOJCTBO TNPOLYKLUH >KUBOTHOBOJACTBA B LEJIOM. XHMHYECKOE
KOHCEPBUPOBAHHUE LIEJIOTO BIAXHOTO (PypakHOTO 3epHa CO3/aeT HIMPO-
KH€ BO3MOXKHOCTH ISl IPUMEHEHHS PA3IMUHBIX TEXHOJIOTUI €ro nasb-
Helmielt 00paOOTKU C IEThI0 TOBBIIMICHUS MTOTPEOUTEITHCKUX CBOHCTB
KaK KopMa.

OT3BIBBI U 3aMeuYaHHs M0 U3AaHUIO TpockOa HampasisaTs B PITBHY
«Pocundopmarporex» mo agpecy: 141261, Mockosckast o0ur., Ilymkus-
ckuil p-H, noc. [IpaBauackwmii, yiu. Jlecnas, 60. Tem.: (495) 993-44-04,
993-42-92. dakc (496) 531-64-90. E-mail: fgnu@rosinformagrotech.ru

B yensax nosviuenus xauecmea uH@opmayuonHo2o obecneyenis
NpOCUM 3aNOTHUMb KAPMOUKY 00pamuotl ces3u Ha catime
www.rosinformagrotech.ru u Hanpasums no e-mail:
inform-iko@mail.ru unu gpaxcy (495) 993-42-92, unu no aopecy:
141261, Mockosckast 0611., noc. I[lpasounckuit, yn. Jlecras, 60
(DI'FHY «Pocungopmacpomexy)



1. HAYYHbIE OCHOBbI XPAHEHUSA
N KOHCEPBUPOBAHUA ®YPAXXHOIO SEPHA

3epHOBBIE KOPMa WTPAIOT BAKHYIO POJIb B OPraHU3AINN KOPMIICHHUS
JKUBOTHBIX (MX J0JIS1 B COCTaBe KOMOMKOPMOB cocTaBisieT 65-70 %), Tak
KaK coJiepkatr OO0JIbIIOe KOJIMYECTBO MUTATENBHBIX JIETKOIIEPEBAPUMBIX
BelIecTB. B 3epHE HE TaK MHOTO TIPOTEMHA U MAJIO BOJIBI, HO OHO OOTaTo
yTIeBOIaMHU: MHOT'O Kpaxmaja M IPyTHuX OpPraHnYecKUX BEIIeCTB. 3epHa
3]1aKOB OTJIMYAIOTCSl 00JIee BBHICOKOM IHEPreTHYecKO IIEHHOCTHIO, MO-
9TOMY OXOTHO TTO€AIOTCS JKHBOTHBIMH.

Hawnnydmmm u3 3epHOBBIX KOPMOB JIJISI BCEX BHJIOB CEIIbCKOXO3SHCT-
BEHHBIX KMBOTHBIX CUHTAETCs sluMeHb. Hapsiay ¢ BRICOKMM coJiepKaHu-
eM oomenHoit sHeprun (10,5-10,7 MJIx) B HeM NOHMKEHHOE COJICpIKa-
HUe JIM3WHA, HHOTIa TpeoHuHa: comepkut B 1 kr 1,21 kopm. em., 113 1
CBIpOro M 85 T MmepeBapuMoro NpoTenHa, 49 r celpoi KieTyaTku, 638 T
Bb3B, B ToM uncne 485 r kpaxmana [1].

Kykypy3a o coneprxannro oOMeHHON dHeprun B 1 kr kopma (12,20-
13,67 M]/I)x) ipeBOCXOANT BCE BHUIBI 36PHOBBIX KOPMOB: COJEPIKUT B
1 kr 653-658 r BOB, B Tom uucne 555-560 r kpaxmana, 4-8% xupa, 2-
3% KIeT4aTKH, 9YTO CIIOCOOCTBYET BHICOKOM NEpeBapUMOCTH BCEX Opra-
HUYecKkux BemiecTs (88-92%). B cocTaB KoMOMKOPMOB /IJ1s1 CBUHEH BBO-
JIAT B cpeaneM 110 35-45% 3epHa KyKypy3bl, 11 MOJIOYHOTO ckoTa — 50-
60, ntursr — 30-40%.

OBec o nurareapHOo neHHocTH (B 1 xr 9,20-10,78 M [)x oOMeHHO#
9HEpPIuM) YCTyMaeT SUYMEHIO U3-3a OOJNBILEro COACp)KaHHS KICTYATKH
(9,7%) n xupa (4%): conepxur 57% BB, B ToM uncne 32% kpaxmaia,
10-11% ceiporo mpoTenHa xopomieil pacTBOpuMOCTH. ONTHMaIbHOE
KOJIMYECTBO OBCSTHOW MYKH B KOPMOBBIX CMECSIX /ISl IOPOCSAT-COCYHOB B
omenymenHoMm Buae — 10-35%, B HeomenymensoMm — 1o 10%. B kom-
OMKOPM JUIsi MSICHOTO OTKOpMa | MTHUIIBI €r0 BBOIAT He Oosee 20%, st
cBUHOMATOK — 20-30, A1 MPOM3BOAUTENECH U TAKTUPYIOIINX KIUBOTHBIX
—10-15%.

J11s KOPMOBBIX 1IeJIeld UCTIONB3yeTCs PypaxkHas MILCHULA, UMEIOILas
MTOHIDKEHHBIE XJieOomeKkapHble CBOMCcTBa. B 1 Kr mimeHuIe comepxuTcs
10,8-13,58 M/I)x obmenHolt 2Hepruu, 133 T ceiporo u 106 T epeBapu-
Moro nporeuHa, 20 r celporo xupa, 661 r bOB, B Tom uucne 515 r
kpaxmana. [lo comepkaHuio MpoTEeWHA 3€PHO MIIEHUIIBI MPEBOCXOAUT
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BCE BHJBI JPYTUX XJCOHBIX 3JIaKOB, MPUYEM OoJiee IICHHBIH MPOTEUH
COJICP)KUTCS B MIIEHUYHBIX OTPyOsix. OpraHndecKkre BenlecTBa MIIeHHU-
bl 00J1aJaI0T BBICOKOW MEpeBapuUMOCThIO: npoTtenHa — 74,5%, xupa —
35,2, BOB — 90,2, knetuatku — 48,4%. OnTuManbHOE KOJIMYECTBO BBO-
Jla TIICHUII B KoMOukopma — 30%, JUIsl TIOJICOCHBIX CBUHOMATOK M
XpsAKoB-nipousBoanTenei — 20%.

Poxp no nurtatensHoit 1nieHHoctu (B 1 xr comepxkutcs 10,30-12,32
MJI>x 0OOMEHHOI SHEPruH) U XUMHUYECKOMY COCTaBy HE3HAYUTEIBHO
OTIIMYAeTCs OT AYMEHS W OYeHb OJIM3Ka K MIIeHuIe. B MenkoM u nrym-
JIOM 3epHe, KOTOpoe OOBIYHO WCTONB3yeTcsl Ha (ypakHble IeNH, CO-
nepxkutcst okoio 15% mporeuna, 6omnee 70% BOB, no 4% kinerdartky.
Poxp OGenHee mIneHWIBI HE3AMEHUMBIMH aMHUHOKHCIOTAMH, CONEPIKUT
[IMKO3UAbl — S5-aJKUIPE30pUMHONI U SH-alKuipe-30pLHuHOi, NO3TOMY
OHa MEHEE BKYCHasl, 4YeM JIPYT'He 371aKu. B CBsI3U ¢ CHIIBHBIM HaOyXaHU-
€M Kpaxmajia P>KU B JKEITYJKE y )KUBOTHBIX MOT'YT HACTYIATh PacCTPON-
CTBa TMHINIEBapeHnud. Bce 3To caep)kMBaeT MCIOIB30BaHHUE PIKH B Kade-
CTBE OCHOBHOTO KOMITOHEHTa KOMOMKOPMOB W PAaIllMOHOB ISl CBUHEH.
Jli1st MOpoCAT-OThEMBIIICH MaKCUMAaIbHBIA YPOBEHb COJICPIKAHUS PKH B
KopMmocMecsix He npeBbimaer 10%, cemaomMaTok — 10-20, 0OTKOpMOYHO-
ro mojomasaka 20-30%, y OTKOPMOYHOTO TIOTOJIOBBS POKb CIIOCOOCTBY-
€T TIOJIYYEHHUIO calla BEICOKOTo KauecTna [1].

Ce30HHBIN XapakTep NPOU3BOACTBA 3€pHAa W TOCTOSHHAs TO-
TpeOHOCTH B HEM 3aCTABISAIOT CEIbX03MPOU3BOAUTENEH XPAHUTH €T0
JqauTenbHoe BpeMs. [lepea mpeanpusTHIMUA CTOUT HEIpoCTas 3aja-
4a — HE TOJHKO COXPAaHUTh KOJHMYECTBO 3aJ0KCHHOT'O Ha XpaHEHHE
3epHa, HO W HE TOTEePATH €ro IMoJie3Hble CBOWCTBAa M yOepeub OT
TOKCUYHOCTH.

®DaKkTOpBI, OTPHUIIATEIBHO BO3JECHCTBYIONIUE HA 3€PHO JIO 3aKJIaJIKH
Ha XpaHeHHE:

* HEOJIAarOMPUATHBIC KIMMAaTHYECKHE YCIOBHS B MIEPHUO CO3PEBAHUS
u yoopku ypoxast (Tabu. 1), moneBas MUKpodIopa;

* HaJIMYME CEMsIH COPHSKOB U JIPYTHX IPUMECEHH;

* TPBI3YHBI, ITUIIBI, HACEKOMBIE W KJIEIIIH;

* MEXaHWYECKHE TOBPESK/CHHS 3e€pHA NpPU yOOpKEe M TPaHCIOPTH-
POBKe;

* HapYUICHHUS TEXHOJIOTHH YOOPKH.



1. BaasHOCTh MOCTYNAIOIIETO € MOJS 36PHA KOJOCOBBIX KYJLTYP
(o 3onam Poccuiickoii ®enepauun) [2]

30HbBI BO3/ICIBIBAHMS Bnaxuocts, %

CeBepo-3amnaHblii paiion 27,5
LenTpanbpHelii pailon 22
Bonaro-Bsitckuii paiion 24
HenTpansHo-YepHo3eMHBIN pailoH 19
[ToBoymxckuit paiioH:

CEBEpHasl 4acTh 20

F0’KHAs 4acTb 15
Ceepo-KaBkasckuit paiion 16
VYpaibckuii pailoH:

CEBEpHasl 4acTh 25

FOJKHas 4acTh 16
3ananHo-CuOupCcKuil paifoH:

CEBEpHasl 4acTh 25

F0’KHAs 4acTb 21
BocTouno-Cubupcknii paiion 26
JlanbHEeBOCTOUHBIN pailoH 26

CoxpaHHOCTh (Ypa)XKHOTO 3epHa MPH XPaHCHUU 3aBUCHT OT OMOTH-
YeCcKHUX M abnoTHuecKux (hakTopoB. buornueckue paxTopsl 00ycioBie-
Hbl IPUPOAOH 3epHa Kak >KUBOIO OpraHu3Ma, a aOMOTHYECKHE — YCIIO-
BUSIMHM BHELIHEH Cpelbl, BIMSIOIIMMHU Ha COXPaHHOCTh 3epHa. buoruye-
ckue U abuotnueckue (aKTOpbl B3aUMOCBsI3aHbl. IHTEHCHMBHOCTDH pas-
JMYHBIX MPOLECCOB KU3HEACATEIbHOCTH 3€pHA MOXKHO OCJIa0WUTh MU
YCUJIMTh IIyTEM H3MEHEHUs YCIOBHUH BHELIHEH Cpelbl IPU XPaHEHMU.
[TosTOMy Ha COXpaHHOCTH 3epHa aOMOTHUYECKHE (DAaKTOPBI OKA3BIBAIOT
KOCBEHHOE BJIMSIHHE Yepe3 Bo3/ielicTBUE OMOTHUECKUX (DakTOpoB [3].

Omnpepersironee BAUSIHUE HA COXPAHHOCTb 3€pHA IIPU XPaHEHUH OKa-
3BIBAET Tpymnmna OMOTHYecKuX (aKTOPOB, K KOTOPOW OTHOCAT OMOXHMH-
YecKHe MpoLecchl (mporecckl 00MeHa BEHIECTB, MPOTEKAIOIINE BHYTPH
nponykToB). K HUM OTHOCAT mpouecchl, 00yCIOBIEHHbIE NEHCTBUEM
(depmeHTOB 3epHa. IHTEHCHBHOCTD MX NMPOTEKaHMS 3aBUCHUT OT IPHUPO-
JIbl 3€pHA, €T0 XMMUYECKOr0 COCTaBa, 0COOCHHOCTEH 0OMEHa BEIIECTB
YCJIOBUI XPAHEHHUS.

HauOonpiiee BiusHUE Ha COXPaHHOCTD 3€pHA IPU XPAHEHUH OKa3bl-
BaeT AbIXaHHE — MPOLEecC, MPUCYLIHI BCEM JKMBBIM OpPraHU3MaM, B TOM
YHcIe M PAaCTHTENbHBIM mpoaykTam. OHO CBSI3aHO C JESATEIbHOCTBIO
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OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX (DEPMEHTOB (OKCHIA3) U SIBIISCTCS
BaXHBIM MCTOYHHKOM DHEPTHU IJIsi OOMEHa BEIIECTB M IOEPIKAHU
JKU3HEACSITeThHOCTH. JpIXxaHne 3epHa — CIOKHBIA MPOLIECC OUCCUMUA-
yuu (pacmaja) OpraHMYECKUX BEIISCTB (MPEUMYIICCTBEHHO OJTHOMOJIC-
KYJISIDHBIX YTJICBOJIOB) JIO KOHEYHBIX MPOJYKTOB JBIXaHUS C BBIICICHU-
€M DHEepPIWH B BHJE TeIUla. BBIAENSIOT ABa BHJA JABIXaHUS 3€pHA —
a’poOHOe U aHadpoOHoe. OHAKO IPH XPaHEHWHU 3EPHOBBIX MacC Hau-
OoJbIliee 3HAYCHHUE UMEST HE BUJ WIIM XapaKTep JbIXaHUs, a ero HHTCH-
CHUBHOCTb.

M HTEeHCHMBHOCTH TIpoIiecca JBIXaHHs BBIPAKAIOT HECKOIBKAMH TTOKa-
3aTeNsAMU:

* TOTepell Macchl CyXWX BEIIECTB (B MWJUIUTpaMMax WM TMPOIEH-
Tax);

* KOJIMYECTBOM TeILIa, BBIJACIIEMOro IMPH JbIXaHUU (KaJOpHUMETPH-
YECKH);

* KOJMYECTBOM IIOTJIONIEHHOTO KUCIIOPO/ia WM BBIJIEIEHHOTO THOK-
cuja yriaepoma.

CaMBIM OTPUIIATEIBHBIM CIICJICTBUEM JBIXaHUS B ATOM CIy4ae SBJIs-
eTCsl BBIJEJICHNE OONBIIOr0 KOJIMYECTBA TeTia, MPUBOSIIIETO K CaMOCO-
TPEBaHUIO 36pPHOBOI MacChl — CAMOIIPOU3BOJIHLHOE TOBHIIICHUE €€ TeM-
MepaTypbl BCICACTBUE MPOTCKAIIUX B HEH (DU3HOIOTHYSCKUX TPOIIEeC-
COB U TUIOXOH TEIUIOMPOBOJHOCTH. B 3aBHCHMOCTH OT MCXOJHOI'O CO-
CTOSHUSA 3epHa W YCJOBHH XpaHEHHUS B KaKOM-JIMOO yYacTKE HACHITH
TeMrepaTtypa nogHumMaercs a0 55-65°C, B peakux ciaydasx — q0 70-
75°C. OG6pa3syromuicss odar CaMOCOTPEBAHUS HE OCTAeTCs JIOKaJIHU30-
BaHHBIM. TeIIo mepeaeTcss B COCEHIE YYACTKU HACHINU, YTO CIOCO0-
CTBYET aKTMBU3AINN B HUX (PU3NOJIOTHIECKHUX MPOIIECCOB U TETI000pa-
30BaHUI0. ECiii HE IPUHATH MEPHI K JTMKBUIAINN HAYaBIIETOCS TPOIIeC-
ca CaMOCOTPEBaHHWsA, TO BCSA 3€PHOBas Macca OKaXETCS B TPEIOIIEMCS
cocrostHuH. [Ipu 3amymieHHbIX (opMax caMOCOTpeBaHUS MapTHs 3epHA
BOOOIIIE MOKET ObITh HEMPUTOIHON K UCTIOIH30BAHHIO.

K dakrTopam, BIUSIONIMM HAa WHTEHCUBHOCThH JIBIXaHUS 3€PHA BCEX
KYJBTYp, OTHOCAT BIAKHOCTH, TEMIIEPATYPy U CTEINEHb a’paIluil 3epHO-
BOW Macchl.

UeM BliakHeEe 3epHO, TEM MHTEHCHUBHEE OHO JIBIIIUT. IHTCHCUBHOCTH
JIBIXaHHS OYCHb CYXUX 3epeH (IIICHUIIBI, PIKU, TIMEHS, 0BCa, KYKYPY3bl
1 6000BBIX BIAKHOCTHIO 10 11-12% ¥ BRICOKOMACTHYHBIX BIAKHOCTHIO
4-5%) Huuroxxkna. OueHb ChIpoe 3epHO (BIIAXHOCTHIO Oosiee 30%) u ce-
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MEHa MacIMYHBIX (BIaKHOCTBIO Oonee 15-20%), Haxonsmuecs: B HEOX-
JaKAEHHOM COCTOSIHUM HPU CBOOOAHOM JOCTYIE BO31yXa, TEPSIOT
0,05-0,2% cyxux BelecTB B CYTKH.

BrnasxkHoCTh, IPU KOTOPOI B 3€pHE MOSIBIISIETCS CBOOOAHAS Biara U
PE3KO BO3pacTaeT MHTCHCUBHOCTD JBIXaHUS 3€pHA M CEMSH, Ha3bIBalOT
KPUTHYECKOH.

BenuuuHbl KPUTUYECKOH BJIAYKHOCTH 3€pHa M CEMSH Pa3IMYHBIX
KynbTyp crnenyroiue (%) [4]:

* ropoxa, (haconu, yedeBUILI — 15-16;

* MMIIHNIIBI, PXKA, TaMeHs — 14,5-15,5;

* KYKypy3bl, nipoca, copro — 12,5-14;

* TIOJICONTHEYHNKA cpemaneMacingHoro — 10-11, BEICOKOMacIHYHOTO
—-0-8.

3epHO OCHOBHBIX 3JIAKOBBIX KYJIbTYp BJIAXHOCTBIO 10 14% (Hmxke
KPUTHYECKO#) ycTOiunMBO. Ero MOXKHO XpaHUTHh B HACBIIM OOJIBLION
BbICOTHI (0 30 M m Goree). 3epHO CpefHel CyXOCTH, HaxOJsIIeecs Ha
IpaHy KPUTHYECKON BIIAKHOCTH, ABILIUT B 2-4 pa3a HHTEHCUBHEE CyXO-
ro, HO y HEro Majblii ra3000MeH, MMO3TOMY TaKO€ 3€pPHO JOCTATOYHO
YCTOMYMBO NpH XpaHeHuH. BraxkHoe 3epHO npimut B 4-8 pa3 MHTEH-
CHBHEE CyXOro, cblpoe (BIaKHOCTbIO cBbIIE 17%) — B 20-30 pa3 snep-
THYHEE CYXOro.

Takum 00pazoMm, 3epHOBas Macca OCHOBHBIX 3EPHOBBIX KYJIbTYP
BIQXKHOCTBIO HIDKE KPUTHYECKON Ha 2-3% MIHTENbHOE BpeMs COXPaHs-
€T CBOM TEXHOJIOIMYeCKUe CBOMCTRA.

BaxxHpM (GakTopoMm, BIUSIONIMM Ha HHTEHCUBHOCTD JIBIXaHUS, SIBJISI-
ercs TemIieparypa. B ompeneneHHOM HHTepBaje €€ IMOBBILICHHE Ha
10°C yBenuuuBaeT MHTEHCHBHOCTH JbIXaHUA B 2-3 pasa. BiusHue Tem-
nepaTyphl Ha JbIXaHUE 3€pPHA 3aBUCUT U OT BPEMEHH BO3JICHCTBUS JaH-
HOW Temmeparypsl. Tak, MakCMMajlbHAasi HHTEHCUBHOCTD JbIXaHUS 3e€pHa
mmeHnnbl Tpu Temneparype 50-55°C mposBisieTcss TOJBKO KOPOTKHI
CpPOK, Janee MHTEHCHBHOCTH IbIXaHUsSI CHUKAETCSI BCIEACTBHE paspy-
LICHUS BELIECTB, BXOSIINX B COCTaB KJIETOK 3epHa (OeIKOB, )epMeHT-
HBIX CHCTEM U JIp.).

[Ipu moHMKEHHBIX TEMIIepaTypax ra3000MeH pe3Ko cHiKaercs. [lpu
temneparype 0-10°C MHTEHCHBHOCTH JbIXaHWSA 3€pHA JaKe BIIAXKHO-
ctbto 18% HuuroxkHa. Kputnueckas BIaXHOCTb 3€pHA IIIEHHULBI OT-
YETIUBO MPOSBIseTca b npu Temieparype 18°C u Boime. [loaTomy



JUIL COXpPaHEHWs 3epHa TaK BaKHO IOJICP’KUBATh MOHWKEHHBIE (710
10°C) Temmniepatypsl.

l"a30BBIi cocTaB BO3AyXa TakKe SBISAETCA BaKHEHIINM abWoTmde-
ckuM (akropoM. [loBbIlIeHHBIE KOHIEHTPALMM IHOKCHIA Yriepoza
(CO,) u moHMKEHHBIC A0 OTNPEACICHHBIX MPEAEIOB KOHLIEHTPANN KH-
ciopona (10 2%) OKa3bIBalOT MOJIOKUTEIBHOE BIMSHHWE HAa COXpaHse-
MOCTb MPOAYKLHUH 33 CUET CHUIKEHUS] MHTCHCUBHOCTH JIbIXaHUS M Tpe-
JOTBPALICHUSI TMOTEPh OT pa3BUTHA MHUKPOOPraHU3MOB (THHEHHS U
miecHeBeHus). [Ipu XpaHeHWN MPOMYKIMHA B TaKOW Tra30BOH cpeie oc-
nmabIAI0TCs Tporecckl 0OMeHa BEIIeCTB, 3aMEUISIOTCS MPOIECCHl CTa-
peHHS ¥ OTMUpAHHs TKaHEH, 3HAYUTENLHO MPOJJICBAIOTCS CPOKH Xpa-
HEHUSI.

Wcxons u3 BBIIETIPUBECHHOTO B OCHOBE BCEX CITOCOOOB XpaHEHH
WM KOHCEPBUPOBAHHUS MPOJYKTOB, IPUMEHSEMBIX Ha MPAKTUKE, JEkKAaT
OPUHIMIIE YaCTUYHOTO WJIM TOJIHOTO TIOAABICHUS MPOMUCXOAALINX B
HUX OHMOJIOTHYECKUX TPOIECCOB (OMOTHYECKUX (haKTOPOB, BIIASIOIIHIX
Ha COXPaHHOCTH): 0103, aHaO1o03, IIeH0aHadno3 u abmos [3].

[Tpu peanuzanmu 0MO3a MPOAYKTHI COXPAHSIOTCS B )KHUBOM COCTOSI-
HUH, C TIPUCYITUM UM OOMEHOM BEIIeCTB, Oe3 MOJABICHHUS MPOIIECCOB
KU3HEACSITEIHPHOCTH. DTOT MPHUHIIMII OCHOBAaH Ha WMMYHHBIX (3aIlHT-
HBIX) CBOMCTBax JItOOOT0 HOPMAIBHO (PYHKIIMOHHPYIOIIETO 370POBOTO
opranusma (B TOM YHCIIE M PACTHTEIBHOI0), 00JIaAalonIero MMMYyHHTe-
TOM — CHOCOOHOCTBIO TIPOTHBOCTOSITH BO3/JCUCTBUIO MATOT€HHOW MUK-
podopbl ¥ HEGIATONPUATHBIX YCIIOBHI BHEITHEW CPEJIBI.

AHabuno3 — MpuUBeJCHNE NPOJIYKTa B COCTOSIHUE, IIPU KOTOPOM PE3KO
3aMeJISIFOTCS. MJTM COBCEM He TIPOSBIISIOTCS OMOIIOTHYECKHE TPOIECCHI:
KpaifHe cabo MPOTEeKaroT MPOIECChl OOMEeHa BEHIeCTB B KIIETKaX, MPH-
OCTaHOBJICHA AKTUBHAs JESATEIbHOCTb MHUKPOOPTaHM3MOB, KJCLIEH H
HacekoMbIX. OTHAKO )KMBOE HAYAJIO B IPOAYKTE U KUBBIE OPTaHU3MBI B
HEM HE YHUYTOKEHBI. [Ipy BO3HMKHOBEHWH OJArOMpHUSATHBIX YCIOBUI
AKTUBU3UPYIOTCSI BCE MPOLECCHI KU3HENEATEIBbHOCTH. AHA0M03 MOXKET
OBITH CO3/1aH HECKOJIBLKUMH CIIOCO0aMHU:

* mepmoarHaduo3 — XpaHeHNe MPOAYKTOB MPH TOHWKEHHBIX U HU3-
KHX TeMIIepaTrypax, KOTOpble 3aMeJISIIOT MPOIecChl 0OMeHa BEUIECTB B
TKaHSX, CHIDKAIOT aKTUBHOCTh (DEPMEHTOB, MPUOCTAHABIMBAIOT Pa3BU-
THE MUKPOOPTaHN3MOB;

* KCcepoanabuo3 — XpaHeHHe TPOJYKTOB B CYXOM, WM O00€3BOKEH-
HOM cocTosHMHM. YacTHYHOE WU MOJHOEe 00e3BOKMBAHHME MPOIYKTa
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NPUBOJIUT MPAKTUYECKUA K MOJHOMY MPEKPALICHUIO B HEM OHOXHMHYe-
CKHUX IIPOLIECCOB, JUIIAET MUKPOOPTraHU3Mbl BO3MOXKHOCTH Pa3BUBATHCS
B 3TOM IPOIYKTE;

* ocMoaHabuo3 — XpaHeHUe TPOIYKTOB MPHU MOBBIIICHUH OCMOTHYE-
CKOT'0 JIaBJICHUS B UX TKAHAX, YTO 3aLUIIACT IPOLYKTHI OT BO3JACHCTBHS
Ha HUX MHUKPOOPTaHU3MOB M MCKJIIOYAET He)KeJlaTelIbHble MUKPOOHOJI0-
THYECKHUE MPOIIecCchl (THUEHHE, TNIECHEBEHUE, OPOKECHUE);

* ayudoanabuos — XpaHeHue MPOJYKTOB MPH MOBBIILIEHHH KUCIOTHO-
CTH CPEIpbl;

* Hapkoanaduo3 — NPUMEHEHHE Ui KOHCEPBUPOBAHUS AHECTE3M-
PYIOLINX, HAPKOTUYECKUX BEUIECTB (XJI0poQopM, 3PHp), KOTOPHIE OCTa-
HaBJINBAIOT ICHCTBHE MHKPOOPIaHU3MOB M BpEIUTENEH, 3aMEAJIIOT
TIPOIIeCCH 0OMEHa BEIIECTB;

* aHokcuanaduos — XpaHeHHe NPOIYKTOB Oe3 10CTyIa BO3/1yXa, CO3-
JaHue OecKUCIOpOAHOH cpeabl. OTCYTCTBUE KHCIOPOJAA HCKIIOYAeT
BO3MOXHOCTb Pa3BUTHsI a’3pOOHBIX MHKPOOPraHHW3MOB (IIPEXIE BCEro,
IUIECHEBBIX I'PUOOB), HACEKOMBIX M Kiemiel. JlpIXxaHue KJIETOK CaMoro
NPOIYKTa PEe3KO 3aMeIJIsieTcss U ImpuoOpeTaeT aHadpoOHBIH XapakTep.
Takum 00pa3oMm, MPOMCXOAUT KOHCEPBALUS NPOLYKTOB B IepMeTHYE-
CKHUX YCJIOBUSIX.

[TpuHuyun neHoaHaOMo3a OCHOBAaH HA CO3JaHUU aHAOMOTHYECKHX YC-
JIOBUH C IMOMOILBIO ONPEACICHHBIX MOJE3HBIX TPYMIl MUKPOOPraHU3-
MOB, AJsl KOTOPBIX co3faroTcsi OsarompusitHble ycioBus. IlonesHast
MHUKpoQIiopa BBIPaOAaTHIBAET KOHCEPBHUPYIOLIME BEIIECTBA, KOTOPHIC
MPEISTCTBYIOT Pa3BUTHIO HEXKENATeNbHON (ITaTOreHHOH) MUKPOQIIOPHI,
BBI3bIBAOIIEH NIOpUY NMPOAYKTOB. Ha 3TOM nmpuHLNIIE OCHOBAaHO MUKPO-
010JIOrNYeCcKoe KOHCEPBUPOBAHUE.

AOH03 mpesycMaTprBaeT OTCYTCTBHE JKMBBIX Hayall B MPOAYKTAX, Xpa-
HEHME UX B HEKMBOM cOCTOsHUM. [Ipu 3T10M 11100 BECh MPOIYKT NpeBparia-
ercsi B 0e3KM3HEHHYIO M CTEPIJIbHYIO0 OPTaHMYECKYI0 MaccCy, JIMOO B HEM
(M1 Ha ero MOBEPXHOCTH) YHUUTOKAIOTCS ONpPEIeTICHHBIC TPYIIIbI MUKPO-
OpraHM3MOB, BBI3BIBAIOIINX TTIOPUY. AOMO3 UMEET HECKOIIBKO BHIOB:

* mepmoaduo3z (mepmocmepunuzayus) — o0paboTKa POTYKTOB BBI-
COKMMHM TeMIiepatypamu, HarpeB ux 10 100°C u Boitte. [1pu sToM mpak-
THUYECKH BCE )KUBbIE OPTaHU3MBI TOTHOAIOT;

° XumMabuo3 (Xumuwecxkas cmepuiuzayus) — KOHCEPBUPOBAHUE TIPO-
OYKTOB XMMHUYECKHMH BELIECTBAMH, yOMBAIOIIUMH MHKPOOPTraHU3MBI
(aHTHCENITUKAMM) M HACEKOMBIX (MHCEKTHLUAAMHU);
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* Mexanuueckas cmepunuzayus — yInaleHHe MUKPOOPTaHH3MOB W3
MIPOIYKTOB (PMIBTPOBAHUEM HJIH IICHTPU(PYTUPOBAHHEM;

* ayuesasn (¢pomo) cmepunuzayus — YHHYITOKEHHE MHUKpPOOpPTa-
HU3MOB U HAaCEKOMBIX YJIbTpaUOICTOBBIMH, HH(PPaKPACHBIMH,
PEHTITEHOBCKUMU JTy4aMH, f U y-U3JTy4CHHEM B ONpEEICHHBIX J10-
3ax (pamuamms).

AHanu3 N3BECTHBIX CIIOCOO0B XpaHEHUs Pypa)KHOTO 3epHa C YUETOM
ero (pU3MKO-XMMHUYECKHUX CBOMCTB M LIEJIEBOTO HAa3HAYCHHUSI TIOKA3aJ, YTO
Hanbosee 11e71eco00pa3Ho I KOHCEPBUPOBAHHS BIAKHOTO KOPMOBOTO
3epHa HCIIOJB30BaTh KCEpOaHabUuo3 — XpaHCHHE 3epHa B CYXOM WIH
00€3BOKEHHOM COCTOSIHUW; aHOKCUAHAOU03 — XpaHeHue 3epHa 0e3 Joc-
TyHna BO3/yXa, CO3JaHHE OECKHUCIOPOIHON CpEIbl; mepMoaHabuos —
XpaHEHHE 3epHa TPH IOHIDKCHHBIX W HHU3KHX TEMIIEpaTypax; ayuoo-
anabuos — XpaHeHHe MPOAYKTOB MIPU MOBBIIICHUN KUCIOTHOCTH CPEJIBL;
Xumabuos (xumuveckas cmepuauzayusi) — KOHCEPBUPOBAHHUE MTPOILYKTOB
XMMHYECKIMH BELIECTBAMH, YOWBAIOIIMMH MHKPOOPTAaHW3MBI (AHTH-
CENTHKAMH) U HACEKOMBIX (MHCEKTHIIHIAMH).

2. CNOCOBbl KOHCEPBUPOBAHUSA BJZIAXKHOIO
DdYPAXXHOIO 3EPHA

TexHOIOoTHM KOHCEPBUPOBAHMS 3EPHOBBIX MAacC OCHOBAaHBI Ha HUX
CBOMCTBAax, paCCMOTPEHHBIX B MpeabayiieM paszzaene. [IpaBunbHoe Hc-
[0JIb30BAaHUE B3aUMOCBS3EH 3TUX CBOMCTB M B3aUMOJCHCTBUS MEKIY
3epHOBOM MacCOM M OKpYKaIoIIeH cpeioil o0ecreunBaeT HauOObIIIYIO
TEXHOJIOTHYECKYI0 U SKOHOMUYECKYI0 3(()EKTUBHOCTh MPU XPAHCHUHU.
Ha cocTtosHne m COXpaHHOCTh 3€pHA BIHUSAIOT Takue (aKTOPBI, Kak
BIIQKHOCTh M TEMIIepaTypa 3e€pHOBOI MacChl M OKPYKAIOIIEeH ee Cpemsl,
JIOCTYII BO3/IyXa K 3epHOBOM Macce (CTerneHp adparun). JlaHHbie GakTo-
pBI TIOJIOXKEHBI B OCHOBY pa3pabOTaHHBIX CHOCOOOB KOHCEpBamuu ¢y-
paxkHoro 3epHa [4]:

* B CYXOM COCTOSIHUH, T. €. C BIIAYKHOCTBHIO HUKE KPUTHUECKOM;

* B OXJIQKJCHHOM COCTOSIHUM (KOTJ]a TeMIlepaTypa 3epHa MOHUKCHA
JI0 TIPEJIENIOB, 3HAYUTEIHFHO TOPMO3SIIUX )KU3HEHHbIE (DYHKITUH KOMIIO-
HEHTOB 3€pHOBOI MacChl);

* 0e3 JI0cTyIa Bo3AyXa (B TePMETHYSCKOM COCTOSTHHH);

* XUMHYECKOEe KOHCEPBHPOBAHHE.
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2.1. Cywka

XpaHeHre 3epHa B CYXOM COCTOSHUH 0a3upyeTcs Ha TMPUHITUIE Kce-
poanabuosa. OGe3BOKUBaHUE JIOO0H MapTHH 3€pHA 10 BIAXKHOCTH HU-
K€ KPUTUYECKOW MPUBOAMT BCE JKUBBIE KOMIIOHEHTHI, 32 UCKIIIOYCHUEM
HaceKOMBIX-BpeIUTeNeH, B aHaOMoTH4Yeckoe coctosiame. llpu stux yc-
JIOBUSIX MCKITIOYAIOTCSl TIOBBIICHHBIA ra3000MeH B 3€pHE M CEMEHaXx,
Pa3BUTHE MHUKPOOPTaHU3MOB U KJICHICH.

Jlia XpaHeHUs] 3€pPHOBBIX MacC B CYXOM COCTOSSHUH HCIIOJB3YIOT
pa3iuYHBIe CIOCOOBI CYIIKH 3€pHAa, OCHOBAaHHBIE HAa WX COPOIIMOHHBIX
cBoiicTBax. Eciin 3epHOBYIO Maccy WM OT/ENbHbIC 3¢pHA TOMECTHUTH B
cpemy, rae OyJeT MpOMCXOIWTh OT/Hada BJard B BHJE TMapa WIN Jaxe
YKUJIKOCTH (4TO OBIBAaET peke), T.€. CO3AaTh YCIOBUS I JecOopOnu, TO
MO>KHO HaOJIFOJIaTh MPOIIECC BhICYIIUBAHUA |5, 6].

[IpomoKUTENbHOCTh CYIIKM U CKOPOCTh BJIATOOTAAYM 3aBUCST OT
BHJa 3€pHA, €r0 COCTOSHHUS W CBOMCTB areHTa. Bce cmocoObl Cymiku
3epHa U CEMSH Pa3leNsioT Ha JBE TPYMIbL: 0e3 CIeHaIbHOTr0 UCTIOINb-
30BaHMs Teria (0e3 moaBoja Teria K BBICYLIMBAEMOMY OOBEKTY) H C
WCTIONTb30BAaHUEM TEIlIa.

K nmepBoil rpynmne OoTHOCHUTCA CyILIKa IyTEM KOHTAaKTa 3€pHOBOMU
Macchl C BOJOOTHUMAIOIIMMHU CPEACTBAMU TBEPJOH KOHCUCTEHLHU
(cyxoif gpeBecHHOMN, aKTUBUPOBAHHBIM yTIIEM, CYIb()aTOM HATPHS U
Ip.) wim oO0paboTKa 3epHOBOW MacChl CyXHUM MTPHUPOIHBIM BO3IY-
XOM.

Bropoii croco6 (¢ ucmonbp30BaHuMEeM Teruia) Haubojee pacmpocTpa-
HEH W OCHOBAaH Ha CO3JIaHWH YCJIOBHH, 00ECIEUNBAIONINX TOBHIIIEHUE
BJIArOEMKOCTH IIapPOBO3JYIIHON Cpelibl, OKpYyKarolled 3epHO. B 3TOM
cllyyae areHTOM CYIIKH (TEIUIOHOCHTENIEM) CIY>KUT BO3/YX, BIaroem-
KOCTh KOTOPOTO 3HAYUTEIHHO MOBBIIIAETCS B pe3ynbTaTe HarpeBa. Hamn-
0ojee pacrpocTpaHEeHHBIH CIIOCOO CYIIKH C WCMOJIb30BAaHMEM TEIUIa B
CHEIUANBHBIX YCTPOHCTBAX — 36PHOCYIIMIIKAX.

CriocoObl CyIIKH C HCIONB30BaHHWEM Teria pa3HooOpasHbl. OHH
pa3iIMyaroTcs, TIIaBHBIM 00pa3oM, IO MPU3HAKY Tepeaadn Teruia 3epHy
W yJalleHus U3 HEero BJIAaTd U MO XapakTepy cpeabl. Termno MoxeT nepe-
JIaBaThCsl 3PHY KOHTAKTHBIM CIIOCOOOM, T.€. CONMPUKOCHOBEHUEM 3€pHA
C HarpeToil MOBEPXHOCTHIO PA3NUYHBIX CYIIMIBHBIX Teueil (TofoBbIe
CYIITWIIKH ), TIOJOTPETHIM BO3TyXOM HJIM CMECHIO BO3IyXa C JABIMOBBEIMHU
ra3aMu, Ha3bIBa€MOM ra3zoBOil cMmecbio. B mepBoM ciydae BO3AyX, CO-
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NpUKacasich C HarpeThIM 3€pHOM, OTHUMAET OT HEro 4acTh TeIia U OJl-
HOBPEMEHHO IOTJIONIAET UCHIAPSIOLIYIOCs U3 3epHA Biary.

Cymka MmogorpeTbiM BO3LYyXOM MOKET OBbITh IPEICTaBJICHA IPO-
cTelield cxeMoii: atMocepHbId BO3AYX, COACpKALIMN M3BECTHOE KO-
JIMYECTBO BIIaru, HarpeBaeTcs Kanopudepom, B pe3ysbTaTe 4ero rmoBbl-
HI1aeTcsl €ro BiaroeMkocTb. lIlocTynast 3areM moa BIMSHHUEM HCKYCCT-
BEHHOH TATH B CYHNIWIBHYIO Kamepy, MOJOTPEThId BO3AYyX HarpeBaet
3epHO ¥ OJHOBPEMEHHO TOTJIOMIAET BBIACISIONLYIOCs U3 Hero Biuary. Co
CHIDKEHHOU TEeMIIepaTypoil W TOBBIIIEHHON BIIAKHOCTHIO (OTHOCHTEIb-
HOW 1 aOCOTIOTHOM) BO3AYX yAAISETCS U3 CYIINIKH.

Cy1ka cMechio BO3yXa C IBIMOBBIMH Tra3aMH OTIUYACTCS OT CYLIKH
MOJOIPEThIM BO3yXOM JIMIIb CIIOCOOOM HarpeBa Bo3lyxa. B cmecu-
TEJIBHON KaMepe aTMOC(EepHBIN BO31yX CMELIMBAIOT C JIbIMOBBIMH ra3a-
MU B KOJHMYECTBE, HEOOXOIMMOM JJIsl JOCTHKCHHUSI TpeOyeMoil Temrie-
paTyphl.

Ilo cocTaBy TazoBas cMech OIH3Ka K BO3AYXY: Ha | M JEIMOBBIX
rasoB B CMECHTEIbHON KaMmepe pobaBisercs 15-25 M’ HapyKHOTO
BO3/yXa.

IIpu cymike 3epHa ra3oBoOi CMeChI0 pacxoayercs B 2-2,5 pa3a MeHb-
1ie TOIUIMBA, Y€M IIPH CYLIKE HAarpeThIM BO3AYXOM, IIOTOMY OHA IOJY-
yuia HauOospliee pacrnpocTpaneHue. [louTu Bce oTeyecTBEHHEBIE Cy-
LIMIKY paboTaloT Ha Ta30BOM CMECH.

Jlist coxpaHeHus KauyeCTBEHHBIX IIOKa3aTeseil 3epHa Ipu UCKycC-
CTBEHHOMW CYUIKE Ba)KHOE 3HAUCHUE MMeEET MpejeibHas TeMIlepary-
pa BO3[yXa WM ra30BOM CMECH, MOCTYMAIOIIHX B CYUIMIbHYIO Ka-
Mepy, MakCUMajbHas TeMIIepaTypa HarpeToro 3epHa U NPOAOJIKH-
TEJIBbHOCTh CYIIKH.

3epHOCYIIMIKH KIaCCUPHUIMPYIOT 1O CICAYIOUIMM MPU3HAKaM: CIIO-
co0y MoJBoJa TEIIOTHI, COCTOSIHUIO 3€PHOBOTO CJIOSl, KOHCTPYKLMH
CYIIMJIBHOM KaMephbl, peKUMY pabOThl, NIPUHLMILY OEHCTBUS U KOHCT-
PYKTHUBHOMY HCIIOJTHEHMIO [7].

[To crocoOy moaBoAa TEMJIOTHl Pa3IUyualOT KOHBEKTHUBHBIE M KOH-
INYKTUBHbIC (KOHTAKTHBIC) 3€PHOCYIIMWIKU. [IpM KOHBEKTUBHOM METOJE
CYLIKH TEIJIOBas SHEPTHUs MepellacTcsl 3epHy OT HArperoro rasa, a mpu
KOHJIYKTHBHOM — OT HarpeToil MOBEPXHOCTH, B Ka4eCTBE KOTOPOW HC-
MOJIBE3YIOT TPYOBI, 00OTpeBaeMbIe TapoOM, TOpstueii BOJOW WK TazoM. B
COBPEMEHHBIX 3CpHOCYLIMIKAX B OCHOBHOM HCIOJIb3YETCS KOHBEKTHB-
HBIA METOJI CYILIKH.

14



B 3aBucuMocTH OT coueTaHWH HaIlpaBICHUH MEepeMeIleHHs 3epHa U
CYIIWIIBHOTO areHTa (IIOJ0rpeToro BO3AyXa) CYIIMIKA ACIATCS Ha TPH
OCHOBHBIX Tuma (puc. 1): momepeyHoe (NMEpeKpPEeCTHOE) MepeMelIeHre
3epHa W Bo3ayxa (puc. la), mpoTuBoTOUHOE (pHC. 10) M MPSIMOTOYHOE
(puc. 1B) [8].

MonepeuHoe MPOTUBOTOMHOE MpsimoTouHOE

BEpPXHero /\ \

o \ \
cpeaHsas

HWXHEro
cnos

2/

BnaHoCTb 3epHa

o [~ BEpXHero
e Cros 3epHa

[~ CpeaHsis

i
i
i
;o —— =~ | HukHero
~ cnosi 3epHa

—

MepemelleHne sepHa MepemelleHne 3epHa MepemellieHne sepHa
a 6 B

Temnepatypa 3epHa
1 BO3AYyxa
N

Puc. 1. Hsmenenue enadxcnocmu u memnepamypsi npu pasiuiHoM HaAnpasieHuu
O0BUIICEHUS CYUUTLHO2O A2eHma (6030YXa) U 3ePHA 8 CYUUTKAX

B cymmnkax ¢ monepevHbIM (TIepeKpecTHbIM) MepeMeIlcCHHEM 3epHa U
BO3IyXa (CM. prc. 1a) BO3MyX MPOXOIUT TOJ MPSIMBIM YIJIOM K HaIlpaBiie-
HUIO TIEPEMEIIICHUS 3epHa, OXJIMKIACTCS IO Mepe €ro MepeMeleH s, U 3ep-
HO IMPOCYILMBACTCSI B Pa3HBIX YCIOBHSX B 3aBUCUMOCTH OT €r0 TOJIOKCHHS B
3epPHOBOM cJI0€. 3epHO, OJIF3KOE K 30HE BXOJIa BO3AYIITHOTO TIOTOKA, OBICTPO
HarpeBaeTcs 0 TEMIIEpaTyphl BXOIAIIETO BO3/LyXa, B TO BPEeMs KaK 3¢pHO B
BEPXHHUX CJIOSIX OCTAaeTCsl XOJOAHBIM JIaXKe MPH MHOTHX TPOXOJax BO3IyXa.
CrienoBaTenbHO, 3epHO OyET MepecyleHHbIM B HWJKHUX CJIOSX M HEAOCY-
IICHHBIM B BEPXHHX M JIOJDKHO OBITH TIIATENHHO MEpeMEIIaHo B TpoLecce
BBITPY3KH /ISl YCPEAHEHHs €ro BIaKHOCTU. YacTh 3epHa OyaeT UMeTh TeM-
nepaTypy BO3/1yXa CYILKH, TIOCJE CYIIIKH €T0 CIeyeT OXJIaJuTh 10 TeMIlepa-
TypbI O€30MTaCHOTO XPAHEHUSL.

15



YacTh M3pacxoJOBaHHOTO BO31yxa OydeT MMETh HENOJHYIO HAaChI-
IIEHHOCTb, YTO YBEIMYUBAET SHEPTONOTpeOIeHre Ha CyIKy. B HEKoTO-
PBIX MOJEJIAX HEHACBILIEHHBIM TEIUIbIi BO34YyX, NPOLICAIIMN 4Yepes
CJIOM BBICYUIMBAEMOI'O 3€pHA WU OXJaJUTENIbHBIE CEKIMH, ISl MOBBI-
nreHus: 3QQPEKTUBHOCTH CYIIKH MMOBTOPHO MOJAAIOT BO BXOJHOH MarTpy-
OOK BEHTHJIATOpA.

CyLIWIKK C IEPEKPECTHBIM CIIOCOOOM CYIIKH — HanboJee MpoCcThie U
JielieBble KOHCTPYKIMU. B cymmikax ¢ mpsSMOTOYHOM cxeMoil paboThl
3epHO M BO3AYX IEPEMEIAIOTCA B OJHOM HaIpaBIIeHUH (CM. pHcC. 1B).
OxJakIeHue TeTJIoro BO3AyXa B MPOLIECCEe MCIIAPEHUs BIard U3 3epHa
MpeI0TBpAIlaeT HAarpeB 3epHa 0 3HAUEHU TeMIepaTyphl BO3jayXa Ha
BXOJIe B 3€PHOBOH CIIOi. DTO TMO3BOJSAET MOBBICUTH TEMIIEPATypy BO3-
JlyXa, BXOJAILIErO B 3€pPHOBOM CJIOM, TaK KaK 3€pHO HE HArpeBaeTcs 10
TEMIEepaTyp BbILIE KPUTHYECKUX 3HaueHUH. [loBbllieHne TemnepaTypbl
CYIIKH TO3BOJISIET MOBBICUTh TEPMUYECKYIO 3PPEKTUBHOCTH CyIIKH. B
CYIIWIIKAaX C MMPOTUBOTOKOM (puc. 10) 3epHO M BO3MYX ABMKYTCS B TIPO-
TUBOTIOJIOXKHBIX HaIpaBieHUAX. BXoadinii B 3epHOBYIO Maccy Tropsuui
BO3JyX B3aUMOJICHCTBYET C CYXMM 3E€pHOM W CJIETKa OXJIaXk/IaeTcs
BCJIE/ICTBME HCIIApEHUsl BIArw. lemreparypa Cyxoro 3epHa OJm3ka K
TEeMIIepaType BXOJHOTO BO31yXa, KOTOpas He [OJDKHA IIPEBHIIMIATh
Oe30macHblii MaKCUMyM HarpeBa 3epHa. Kak v B IOTOYHBIX CYHIMJIKaX, B
KOHCTPYKIMSIX C TPOTUBOTOKOM 3€PHO PaBHOMEPHO 00pabaThiBaeTCs
BO3/YITHBIM TTOTOKOM, M OTPAOOTaHHBIN BO3AYyX MOYTH IMOJHOCTHIO Ha-
CBIIIAeTCS BOJSHBIMU Mapamu [8].

Ilo cocTosiHMIO 3€pHOBOTO CJIOSL PA3IMYAIOT CYHIMJIKHA C IUIOTHBIM
HETIOJIBMKHBIM, JBIDKYIITUMCSI M B3BelIeHHBIM cioeMm. Hambomee pac-
MIPOCTPAaHEHBI CYIIMIKH C TPABUTAIIMOHHBIM JABIKYIIUMCS CIIOEM 3epHa.
KoHcTpyKkTHBHO Takas CylIniIKa COCTOMT M3 BEPTUKAIBHOMN IIaXThl, KO-
TOPYIO CBEPXY HEIPEPBIBHO 3arpy’Kar0T CBEKUM 3€pHOM. B HmxHel ee
YaCTH CO3/1aeTCs MOIIOp 3epHa.

[To KOHCTPYKIMU CYIIMJIBHOM KaMepbl paziMyaroT IIaxTHbIE, Oapa-
OaHHbIE, KAMEPHBIC, TPYOHBIC U IPYTUe 36PHOCYIIHMIIKH.

OcoOBIif THTEpEC MPEACTABISAIOT CYIIHIKH IIaXTHOTO TUMA, TIE 3ep-
HO MO/ JIEHCTBUEM CHJIBI TSDKECTH JBHIKETCS] CBEPXY BHU3 U MPOHU3BI-
BAeTCsl CYIIMJIbHBIM areHTOM (BO31yXOM). 3€pHO JABHMIKETCS IO IIaxTe
CIUTOITHON MAacCOW, CKOPOCTh €T0 MPOJBMKEHUS PETYIHPYETCS BBIITY-
CKHBIM YCTPOMCTBOM BHM3Y IIaXThl. BBITyCKHOE YCTPONHCTBO B 3aBUCHU-
MOCTH OT KOHCTPYKIMM MOXKET BBIIYCKAaTh 3€pHO NMEPUOJANYECKH HIIU
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HenpepbiBHO. [l moiBona CyNIMIBHOTO areHTa W 0TBojaa oTpaboTaH-
HOTO BO3[yXa B CYIIMJIBHOH Kamepe yCTaHOBIECHBI KOpoOa MIaTpOBOTO
THIA C OTKPBITBIMH THHIIAMH. CyIIMIBHBIA areHT MOCTYNaeT U3 IMOJ-
BOJSILIMX KOPOOOB Yepe3 MX HUKHIOIO OTKPBITYIO YacTh, IPOHU3BIBACT
3epHO M Yepe3 OTBOASIIME KOPoOa BBIBOAUTCS M3 CYLIMIBHOW KaMephbl
(puc. 2). Ilpu sTOM, B3aMMOJEHCTBHE 3€pPHOBOTO TOTOKAa M BO3AyXa
NPOMCXOAMT B pasHbIX HANpaBlICHHUSAX (B MPSIMOM, oOpaTHOM M ToIie-
pedHoM), uTO oOecreyrBaeT CMEIIaHHOE B3aMMOJCHCTBHE BO3AyXa U
3epHOBOTO TOTOKAa — CIIEOBATENIbHO, OOecTeuuBaeTcs Imazsmas, -
(hekTHBHAA U OHOPOHAS CyIIKa [8].

Puc. 2. Jsudcenue 3epna u 6030yxa
6 waxmmuwlx cywunkax: I — kopob
«Uamposoeo munay noosood
eopayezo 8030yxa; X — kopob omeooa
HACLIUWYEHHO20 611a201 6030yXd;

1 — 30na nonepeunozo nepemeujenus
3epHa u 6030yxa; 2 — 30Ha
NPAMOMOUHO20 NepeMeueHus 3epHa
u 8030yxa; 3 — 30HA NPOMUBOMOUHO20

—) — HanpaereHue 3epHa;
--- — HanpaBreHue Bo3ayxa nepemewens 3epHa u 6030yxd

B maxTHBIX CyImIWIIKax JBUKCHUE 3€PHA MPOUCXOIUT MEXIY 3a30-
paMu ropsiauX U XOJOIHBIX KOPOOOB — BO3YIIHBIH MOTOK, JBIKYIIIHI-
Csl OT TOPSYMX KOPOOOB K XOJIOJHBIM, IMPOHU3BIBAET TOHKUE 3EPHOBBIC
CTPYH B TONEPEYHOM, MTPOTUBOTOYHOM M TIOTOYHOM HAITPABIICHUSX, 32
CYET Yero COMPOTUBIICHUE JIBUXKYIIIETOCSI 3¢PHOBOTO CJIOSI BO3IYITHOMY
MOTOKY HU3KOE. B CBS3M ¢ 3TUM MOIITHOCTH 3JICKTPOJBUTaTENICH BEHTH-
JISITOPOB B MIAXTHBIX CYNIWJIKAX MOXXHO YMEHBIIIMTh NOYTH B 2 pa3a 1o
CPaBHEHHIO C CYNIMIIKAMH C TIONIEPEYHBIM JIBH)KCHHEM BO3J/IyXa M 3epHa,
a TakXe TIOBBICUTH TEMIIEPATYPy BO3/yXa IMPH MEHBIINX €ro pacxojax.
[Ipu 3TOM 3epHO HE HAXOAMTCS B MOCTOSIHHOM KOHTAaKTE C TOPSIYUMHU
KOpoOaMHu, B pPe3ysIbTaTe Yero OHO HArpeBacTCs JI0 TEMIIEPaTyphl, 3Ha-
YUTEIFHO MEHBIIIeH TeMIepaTyphl CYIIIIIFHOTO Bo3ayxa [8].
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B 0apabaHHBIX 3epHOCYIIMIKAX CYIIWJIbHAs Kamepa — 3TO MOJbIH
BpAIIAONIUIiC UINHIP, BHYTPH KOTOPOTO YCTaHABIMBAIOT HACANIKY B
BHJIE JIOTIACTEH, CIOCOOCTBYIONINX Pa3PHIXJICHUIO U TIEPECHITIAHHUIO 3ep-
Ha MPH ero JIBMKEHUH BJOJIb OapabaHa.

[To pexumy pabOThl pa3IUyarOT CYIIWJIKH TEPUOUYSCKOT0 U He-
HPEPBIBHOIO JIeHCTBUS. B HeNpepbIBHO NEHCTBYIOIIMX CYLIMJIKAX 3€pHO
nepeMeIaeTcs OT MecTa 3arpy3Kd K MECTy ero Bblimycka. JlocronHcTBa
HETPEPBHIBHO JICHCTBYIONIUX CYHIMIOK — 0oJiee MOJTHOE HMCIOJIb30BaHUE
CYIITMIIBHOM KaMephl, TaK KaK MPAKTUIECKH UCKIIOYEHBI TPOCTON €€ BO
BpeMsl 3arpy3Kd U Pa3rpy3KH, Jy4IlIde yCIOBHS ISl KOHTPOJS M aBTO-
MaTH3aluy Mpolecca CYyIIKH, BO3MOKHOCTh UCIOIb30BaTh UX B MOTOY-
HBIX JINHUSX.

B mepuoandeckn AefCTBYIONIMX CYIIMIIKAX 3€PHO 3arpyXkaroT B pa-
00Uy NIAXTY HA MOJHYK €€ BMECTHMOCTbh, BBICYIIUBAIOT JI0 TpeOye-
MOH BJIaKHOCTH 0€3 epeMeLICHHUs U TIOJTHOCTBIO BRITPYsKatoT. Bennuu-
Ha BJIAaroCheMa 3aBUCHUT OT JUITMTEIHHOCTH dTalra CYIIKH, KOTOPBIA U3-
MEHSIOT C IEJhI0 ONTUMAIBFHOTO HCIOIB30BAHUS CYIIMIHLHOTO areHTa
MIPH TEPMHUYECKU OE30IaCHBIX PEKHUMax CYIIKH. [JIMTeNBHOCTh 3Tamna
OXJIKICHHUS MOKET YCTaHABIMBATHCS HE3aBUCHMO OT dTara Cymiku [8].

['maBHOE TEXHOIOTHYECKOE MPEUMYIIECTBO CYIIMIIOK ITePUOIUYIe-
CKOTO JICWCTBUS 3aKJIFOYACTCSI B TOM, YTO OHHU IMO3BOJISIOT B INAISIIEM
peXHMME CYIIIKH, HE3aBUCUMO OT MCXOJIHOW BJIAXKHOCTHU 3€pHA, IMOJIyYUTh
3€pHOBOM Martepuai ¢ 3alaHHON U BBICOKOM OAHOPOJHOCTBIO BIIA’KHO-
CTH.

ITo KOHCTPYKTMBHOMY HCIIOJIHEHUIO Pa3JIMYar0T CTAlMOHAPHBIC U
TIepPe/IBIKHBIE 3epHOCYIIMIKH. [IpOM3BOANTENEHOCT TIEPEABIKHBIX
3epHOCYIINJIOK OTpaHryYeHa rabapuTHBIMU M TPAHCIIOPTHBIMU BO3MOXK-
HOCTSIMHU U cocTaBisier 8-10 1/4.

ITo mpuHIMITY AEHCTBHS pa3nuyaroT MPSIMOTOYHBIC U PEIMPKYIISIIU-
OHHBIE 3€pPHOCYIIIIKA. B MEepBhIX 3epHO MPOXOIUT Yepe3 CYIIMIHLHYIO
KaMepy OJIMH pa3. 3a OMH MPOXO/ BIaXKHOCTh CHIKAETCsl He OoJiee uem
Ha 6-7%.

B pemmpkynaimonHbIX cymmikax (puc. 3) B OTIHYUE OT MPSIMOTOY-
HBIX YaCTh BBIITYCKA€MOr0 3€pHA CMEIIMBACTCS C CHIPHIM 3€PHOM U
BHOBb BO3BpAIACTCs B CYIIMIKY. biarogaps 3ToMy MOXHO BBICYIIUTh
3€pHO C BBICOKOW HAYaJIbHOW BIAKHOCTBIO JIO CYXOI'0 COCTOSIHUSA, CTOU-
KOTO ISl XpaHeHus [8].
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Puc. 3. Cxema peyuprynsyuonnot
CYMUNKU

AHanu3 TeXHUYECKHX T0Ka3aresei cymuiok (Tabi. 2, [9]) mo3Bomn
BBISIBUTB CJICIYIOIINE UX HEAOCTATKH:

¢ CJIOXHOCTB, Oonblne I‘a6apI/ITHI>Ie pasMEpbl 1 METAINIOCMKOCTb

00opyIoBaHUS;

* BBICOKHE CTOMMOCTH U 3aTPaThl HA MOHTaX 000PYAOBaHUS;

* OKCILTyaTaIysl CYIINJIOK CBA3aHa ¢ OONBITUME 3aTpaTaMH SHEPTHH;
* TpeOyeTcs BhICOKasi KBaM(HKalLUs TIepcoHana;
* CE30HHBIN XapaKTep UCTIOIB30BAHHS JOPOTOT0 000y I0BAHMS;
* HaIIPsDKEHHBIA PEKUM pabOTHI U JIp.

2. TexHnuyeckasi XapaKTepUCTHKA CYLINJIOK 3epHa

THokasaten Mojenb CymMIKu
C-60 CK-20 | CBBC-5 | C3K-50 | CKVY-15 | CCK-16

1 2 3 4 5 6 7
IIponsBoaurens-
HOCTbD, TUL. T/ Jo60 1020 [Hol6 Jo50 o5 Jo5
YcraHnoBieHHas
MOIIHOCTh, KBT 265 168 - 153 63 22
Pacxoj ToruinBa:

Kuakoro, kr/a  100-420  J1o 200 Jlo 150 : No6"  47.2-

ra3o00pas3Horo,

M /g 150-500 - Jlo 8™
T'abapuTHBIC pa3- 19200x 18000x 14000x 8500x 7286x
MEpbl MM x18700x x5500x x8000x x7200x - x4440x

x22820 x15000 x15000 x16500 x4421
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Ipooonxcenue maon. 2

1 | 2 [ 3 | 4 1 5 | 6 | 7
Macca, T 90 23 16 26 9 42
Wsrorosurenn 3A0 3aBog 3aBog  OAO OAO PVII

«Arpo- «bpsn- «bpsaa- «Cubup «TBepp- «Mo-
IIPOM-  CKCEIlb- CKCEJlb-  CKHH cenb-  3BIPhCEIlb

TeXHH- Mam  Mam»  Arpo-  Mamm Marn
Ka» mpo- (Pecmy6-
MBIII- JIMKa
JICHHBIN bena-
Hom» pych)
p
I[OHOJ'[HI/ITGJ'II)HO YCTaHaBJIMBAOTCA TCIIOICHEPATOP U HOPHS.
kK
Kr/ ILL. T.
kkk 3
M°/ILL T.

W ecnu s OATOTOBKM K XPaHEHUIO CEMEHHOTO M ITPOJOBOJIBCT-
BEHHOT'O 3€pHA CYIIKE MPAKTUYECKU HET aJbTEPHATHBEI, TO JIJIsI KOHCEP-
BalMU (ypakHOTO 3epHA pa3paboTaHbl pecypcocOeperarine TeXHOI0-
ruH, 00eCcIeYrBalONINe COXPAHHOCTD 3epHA BO BIAXKHOM COCTOSIHUU 0€3
UCIIOJIb30BaHMs TAKOT'O SHEPro3aTPaTHOro MpolLecca, KaK CyIIKa.

2.2. Co3paHue repMeTUYHbIX YCJIOBUI

[ToTpeOHOCT, TOAABISIONICH YacTH >KUBBIX KOMIIOHEHTOB 3EpPHOBOM
MAacChl B KUCIIOPOZE MO3BOJISIET KOHCEPBUPOBATH €€ ITyTEM M30JIALUH OT aT-
MOC(EpHOro BO3IyXa WM B CHELMATIBHOM Cpelie, He CoaepKalleld KHCIopo-
na. Pexxnm xpaHeHHs1 3epHOBBIX Macc 0e3 JocTyna Bo3ayXa (B repMeThye-
CKHIX yCITOBHSIX) OCHOBaH Ha MPHUHIHIE aHOKcHaHaowo3a [ 10, 11].

OTcyTcTBUE KHCIOPOAA B MEXK3EPHOBBIX IPOCTPAHCTBAX U HAL 3€p-
HOBOM MacCO¥ 3HAYUTENIBHO COKpAIlaeT MHTEHCUBHOCTb €€ JIbIXaHUS.
3epHa OCHOBHOHM KyJIBTYphl U CEMEHA COPHBIX PAaCTEHHH MEpexoJiT Ha
a’po0HOE AbIXaHHUE U MOCTEIIEHHO, II0 MEPEe CHIDKCHUS COICPIKaHUS K-
CJI0pOJia B BO3YXE MEX3EPHOBBIX IIPOCTPAHCTB, [IOHUKAIOT CBOK) KU3-
HecrocoOHOCTh. [10UTH MOMHOCTRIO MPEKpaIaeTcs JKU3HEACATETbHOCTD
MHUKPOOPraHU3MOB, TaK KaK IOAABIIIONIAs Macca UX COCTOUT M3 adpo-
60B. Hcxirogaercst BO3MOXKHOCTb Pa3BUTHUS KIICIIEH M HACEKOMBIX, TaK-
K€ HYKJAIOLUXCS B KUCIIOPOJIE.

IIpu comepxaHuu 3epHOBOM MacChl BIAXKHOCTBIO B IIpejeiax o
KPUTHYECKOH B YCIOBUSIX OECKUCIOPOAHOMN CPEAbl XOPOIIO COXpaHseT-
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Csl € KOpMOBasl LIEHHOCTb. [IpM BIaXHOCTH OT KPUTHYECKOHW W BBILIE
XpaHEeHHE 3EpPHOBBIX Macc 0e3 JoCTyna BO3/AyXa TaKXKe HAeT IOJIOKHU-
TeJIbHBIE pe3yibTaThl. OJHAKO B 3TOM Cilydae HaOIronaeTcs HEKOTOpOe
CHIDKCHHE KauecTBa 3€pHA IPH COXPAHEHUN KOPMOBBIX CBOMCTB.

Bosnbine oTpuLaTeIbHBIE BO3ACHCTBUS HA COCTOSIHUE 3€PHOBOM MACChl
IPH HEJOCTATKE WM OTCYTCTBUM KHCJIOPOZa B BO3AYXE MEK3EPHOBBIX IPO-
CTPaHCTB MPOSIBIISIFOTCS B YCJIOBHSIX OUEHb BBICOKOM €€ BIaKHOCTH. Tak, IpH
BiIaKHOCTHU Oonee 20% aKTUBHO Pa3BUBAIOTCS IPOXoKU, Ipy 35% Habmoxa-
€TCsl MOJIOUHOKHCIIOE U CIMPTOBOE OpOXKEHHE, KOTOPOE NPUBOANT K CHIDKE-
HUIO OTPEOUTENBCKHUX CBOIMCTB 3€pHA WM €r0 IIopUe.

Co3nanue OECKUCIOPOAHBIX YCIOBUM NMPH XPAaHEHUN 3€PHOBBIX Macc
JOCTHUraeTcsi TpeMst Coco0aMu:

* €CTECTBEHHBIM HAKOIIJICHHEM AMOKCHIA YIJepoja NpU CHIKCHUU
coJep KaHusl KUCJIOpOJa B 36PHOBOM Macce B pe3ysbTaTe AbIXaHMS BCEX
JKUBBIX KOMIIOHEHTOB, OTYET0 U IPOUCXOAUT €€ CAMOKOHCEPBUPOBAHUE;

* CO3/1aHMEM B 3€pPHOBOIl Macce BaKyyMma;

* BBEIEHHEM B 3CPHOBYIO MAacCy Tra30B, BBITECHSIOLIMX BO3AYX
13 MEK3EPHOBBIX IIPOCTPAHCTB.

IlepBe1ii TyTh OOJIee MOCTYMHBIM W JeIIeBbId, Hauboyiee pacrpo-
CTpaHEH B NpakTHKe XpaHeHus. Ero HempocTaTOK COCTOMT B TOM, UYTO
JUI TIOJIHOTO KOHCEPBHUPOBAHMS 3€PHOBOIl Macchl TpeOyeTcs TO WM
MHOE BpEMsi, B TEUEHHE KOTOPOT'0 MMEIOLINICS B 3aMKHYTOM IPOCTpPaH-
CTBE XPaHWIHUILA KUCJIOPOJ OyIeT MCHOJIb30BaH 3€PHOM, MHUKpOOpra-
HU3MaMH U BPEOUTEISIMU. B CBS3M ¢ 3TUM BO3MOXHO HEKOTOPOE H3Me-
HEHME KadecTBa 3epHa. Tak, B 36pHOBBIX Maccax IOBBILICHHON BJIa)KHO-
CTHM JIO HACTYIJICHUS HOJHOTO KOHCEPBUPOBAHUS Pa3BUBAIOTCS MHUKPO-
OpPraHu3MBbl, a B MAPTUSAX CYXOI0 3€pHA — BPEAUTEIN-HACECKOMBIE.

IIpu camoKOHCEpPBUPOBAHUM IJIsI HanOosIee ObICTPOro HACTYIUICHUS
0ECKHCIIOPOIHOTO COCTOSHUS OUY€Hb BaKHO MMETh MUHMMAIIbHBIN 3a11ac
BO3ayxa B XpaHwiuie. [locnennee qocturaercs €ro NoJHOM 3arpy3Kou,
IIPU KOTOPOM IOJHOCTHIO WIIM MOYTH MOJHOCTBIO OTCYTCTBYET Haa3ep-
HOBOE ITPOCTPAHCTBO.

BaxweiimmM ycioBreM o0ecTieueHnsi COXpaHHOCTH BIaYKHOTO (pypak-
HOT'O 3€pHAa M COKPAILEHHs IOTEpPh ITUTATEIbHBIX BEILIECTB P €ro KOHCep-
BAallUM B T€PMETUUYECKUX YCIIOBHSX SBISCTCS OBICTPOE PAacXOIIOBaHUE KU-
CJIOpPOJa M3 MEXK3EPHOBBIX MPOCTPaHCTB. CHELUATBbHO BBIIOJHEHHBIE HC-
CIICIOBaHUsI POCCUICKUX CIELMAIMCTOB IOKa3ald, YTO 3HAYUTENBHO MO-
BBICUTH CKOPOCTb PAaCXOJOBAaHUS KHUCIOPOJAa U3 MEXK3EPHOBBIX IIPO-
CTPaHCTB MOYKHO C HIOMOILbIO CHELHMAIBHBIX T00ABOK, BHOCUMBIX B 3€PHO-
BYIO Maccy. Y CTaHOBJIEHO, YTO IIPU BIAKHOCTH 3epHa 25-30% u TeMnepa-
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Type +18-20°C, xapakTepHOH A meproaa YOOPKH yposkasi, KHCIOpPOH B
3epHOBOI Macce ¢ Jo0aBKaMH 1OYTH MOIHOCTHIO (110 0,1%) pacxomoBacst
3a TPOE-YETBEPO CYTOK, a COJACPKAHKUE YITIEKUCIIOrO ra3a B HEM JOCTHIANIO
90-95%. Haubonee ObICTPO KUCIOPO PACXONOBAICS € 100aBIEHUEM XBOU
COCHBI, JIyTOBOH TpaBbl M KpanuBbl ABYZIOMHOHN B 1103¢ 3% OT Macchl pac-
IUTIOILIEHHOTO 3€pHA B TepMeTHYHON EMKOcTH. OJJHAKO U IpyrHe BUIbI 10~
0aBOK yCHJIMBAJIM MHTEHCUBHOCTb JIBIXQHUSI M YCKOPSUIM IPOLIECC PAcXo-
JIOBaHMS KHCIOPOa B 3epHOBOIT Macce [12].

Jlydmue pe3ynabTaThl MOJIyYEHbl IPU BHECEHHWH JOOABOK, HM3MeEIb-
4€HHBIX Ha OTpe3Kd UIMHOHN 1-2 cMm. bromoOaBku BHOCHIM B Maccy
3epHa ABYX BHIOB: LIEJIOTO M PACIUIIOLICHHOIO, MOCIOHHO MM IyTEM
nepemMeruBanys ¢ HuM B 1o3e ot 0,5 1o 10% ot maccsl 3epHa.

Pesynprarer mccnenoBanmii (Tabn. 3), TMOKa3bIBAIOT, YTO BCE BHUJIBI
HCIIOJIb30BaHHBIX JOOABOK O0ecIieunBalIy MPEKpaleHne Ipouecca Jbl-
XaHHs Ha JBOE-TPOE CyTOK PaHbIIe, 4eM B KOHTpoure (0e3 700aBoK).

3. UHTeHCHBHOCTD IbIXaHHS 3€PHA TUMEHSI BJIAKHOCTbIO 25%
B 3aBUCHMOCTH OT NMPOJOKUTETbHOCTH €ro XpaHeHHsl B repMeTHYHbIX
ycJa0BusIX (cpeaHee 3a Tpu rojaa) [12]

Cyrounoe Bbiienenne CO,, M
Bapuant HEpBBIC | BTOPBIC | TPETbU |4YECTBEPTHIC| IATHIC |IICCTHIC | CeAbMbIC
CYTKH | CyTKH | CYTKH CYTKH | CYTKH | CYTKH | CYTKH

KonTpons (6e3 no-

06aBoK) 0,2 0,3 0,1 0,2 0,3 0,1 0,2
Jlyrosas TpaBa 2,2 0,4 0,6 0,4 0,1 0,0 0,0
Kpanusa nsynom-

Hast 2,0 0,7 0,6 0,5 0,0 0,0 0,0
Kunpeii ( MBan-

qaif) 0,2 0,2 0,7 0,4 0,3 0,0 0,0
XBOsI COCHBI 1,8 0,4 0,8 0,3 0,3 0,0 0,0

Takum 00pa3oM, pe3ysbTaThl HMCCIACIOBAHHIA ITO3BOJIUIN BBISBUTH
TIOJIOKUTENbHBIA 3(P(PEKT n3ydaeMbIX BHUIOB JI0OABOK Ha MPOIECC Xpa-
HCHHUS 3¢PHA B TCPMETUYHBIX YCIOBHSIX.

Cpenu paccMaTpuBacMbIX BapHaHTOB ITUTIONICHHSI U TePMETH3AIMH
(bypaxxHOTO 3epHa IOBBIIICHHON BIAXXHOCTH 10 CPaBHCHHIO C KOH-
TPOJILHBIM BapHaHTOM HAWIYYIIHHA 1MOoKa3aTelb d3QQEKTUBHOCTH TOTY-
YeH IPH BHECCHWU B 3€PHO B KAUeCTBE JOOABKH, YCKOPSIONIEH pacxo-
JOBaHUE KHUCIOpPOAAa M3 MEXK3EPHOBOIO IMPOCTPAHCTBA, Pa3MOJIOTOH
XBOH COCHEBI U €1 (Tabi. 4).

22



4. PacuéT 3(ppeKTHBHOCTH PA3JTUYHBIX TEXHOJIOTHII KOHCEPBUPOBAHUSA
¢ypaxuoro 3epua [12]

Texuomorus KOHCEPBUPOBAHUA
KOHTPOIb
KOHTPOJIb BapuaHT | | BapuaHT 2
ITokazarenu (sepro Ges (3epHO U KOHTPOTB (3epHO M | (3epHO U
KOHCEPBHU- (3epHO 1
ouoTpod- XBOS €M | JIyroBas
pyIOLIHX 10- AlIV-3)
600) Y COCHBI) | TpaBa)
0aBOK)

IToTepu cyxoro
BemiecTna, % 4,47 2,5 2,62 2,54 2,64
JloTMOTHATE IBHBIH
00BEM TIPOAYKITHH
3a C4E€T CHUIKEHUS
[OTEPb CYyXOT'0 Be-
IeCTBa, KI/KI' KOp-
Ma 0,0 75,8 71,2 74,2 70,4
CebecTonMOoCTh
IUTIOIEHOTO 3€pHa,
pyo/T 4994.,0 4843,0 4867,2 4871,2  4851,0
Lena peanuzanuu
3epHa, pyo/T 5240,0 5240,0 5240,0 5240,0  5240,0
[IpubsLIE, PYo/T 246,0 397,0 372,8 368.8 389,0
PenTabenbHOCTD, % 4,9 8,2 7,7 7,6 8,0

Kak mnoxasanu wuccienoBaHMs, UCIOIb30BAaHHME [OOABOK IOJIOKH-
TEJIHO BJIMSICT HA MHUTATEIBHOCTH KOHCEPBUPYEMOTo (pypakHOTO 3epHa
(Tabmn. 5). Ilpu 3TOM HaWBBICHIYIO MUTATEIHHOCTh WUMEN SYMEHb C J0-
0aBKOH B BHJIE€ XBOU COCHBI.

5. IInTaTenbHOCTH BJIA’KHOIO 3¢PHA, KOHCEPBHPOBAHHOIO ¢ PAa3JIMYHBIMH
no6aBkamu, B 1 Kr HaTypaabHoro kopma [12]

Bapuanr onsita | Oobwmennas sueprust, M | KopmoBble eanHuIIb]
Slumens Oe3 100aBKU B
TUTFOIIIEHOM BHJIC 8,46 0,84
STumens + XBOSA COCHBI
(20 xr/T) 8,56 0,85
Slumens + sryroBasi TpaBa 8,08 0,87

Crioco6 coznanusi OECKUCIOPOAHBIX YCIOBUH B XpaHHJIHMILAX ITyTeM
BaKyyMa IIIHPOKOI'0 pacIpOCTPaHEHHs HE MOJyYMJ U3-3a MOBBIILIEHHBIX
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TpeOOBaHM K TePMETHUYHOCTH XPAaHUIHUIL M €ro 5KOHOMUYECKOU Hed-
(heKTUBHOCTH, XOTS M3BECTHBI XPAHWININA M3 CUHTETHUECKUX MSTKUX
MaTepHaoB (THUIA MJICHOK), OIMMPAIOLIMXCS IPU UX 3aII0JIHEHUN 3€pHO-
BOI Maccoil Ha MeTaJulnueckuii kapkac. [locne 3anmoiaHeHus TaKux Xpa-
HWINII BO3/AYX U3 HUX OTKAYMBAIOT BAKYyMHBIM HACOCOM.

B nHacrosmee Bpems Bce 0ojbliee pacpoOCTPaHEHHUE MOJTyYaeT KOH-
CEpBUPOBAHUE 3EPHOBBIX MAcC BBEIECHHEM B HHUX TEX WJIM MHBIX Ta30B.
[IpuemneMbIM 1151 3THX LeJIel ABISiETCs OUOKCUI yriepoaa. Ero BBo-
IIT B Ta3000pa3HOM COCTOSIHUW WM HCIIONB3YS cyxoit nea. Pa3apo0-
JICHHBIE HAa KyCOUYKH OpHMKETBl CYXOrO JbJa MOMELIAIOT B 3€PHOBYIO
Maccy B Mpolecce 3arpy3ku XpaHWiniia, odecrneunBas OoJbliee KOJIu-
YEeCTBO OPUKETOB B BEPXHUX CJIOSX HAchlmu. JlMokcuz yriepona, Kak
Oonee TsDKENBIH, OBICTPO BBITECHSET BO3MYX M3 MEX3EPHOBBIX IIPO-
cTpaHcTB. [IpuMeHeHne qUoKcuaa yriepoa B BHAS OpUKETOB JibAa CO-
NPOBOXIACTCS U OXJIAXKICHUEM 3€PHOBOM MAaCChI, YTO TAKXKe CIIOCOOCT-
ByeT ee KOHCcepBUpOBaHUI0. OHAKO Jie]l BIIOCIEICTBUN TACT, B PE3yJib-
TaTe 4Y€ro MOBBILIAETCS BIAKHOCTb 3€PHA.

[lepcrieKTUBHBIM PUEMOM KOHCEPBHPOBAHHSI 36PHOBBIX Mace SIBJIsI-
eTcs BBEJICHUE B HUX CMECHU Ia3oB, 00pa3yeMbIX B Pe3yJIbTaTe CKUTAHUS
COKIDKEHHOTI'O ra3a B reHeparopax. O0pasyromiascs Ipu 3TOM U IpeBa-
PHUTENBHO OXJIaX/JAeHHas rasosas cpeaa (86-88% a3ora, 11-13 — muok-
cuga yraepozaa, 0,5-1% kucnopoja) BBOJUTCS B 3€pHOBBIE MAaCCHI, IO-
MEILEHHbIE B I'eépMETHUHble XpaHuiauia. OJHAKO 3TO AOBOJBHO A0OPO-
TOCTOSIINI CTIOCO0 CO3/1aHMsl OECKUCIOPOTHON CPEIBL.

Heo0xonumbIM yciioBreM ISl YCIEITHOTO XPaHEHHS 36PHOBBIX Macc
0e3 nocTyna BO3AyXa sBISETCA HAJMYUE T'€PMETHUYHBIX 3€PHOXPaHU-
quul. B ciydae HEIOCTATOYHON X FEPMETHYHOCTH K 3€PHOBOI Macce U
B €¢ MEX3CPHOBBIC MPOCTPAHCTBA JIETKO MPOHHKAET BO3AYX aTMocde-
PBI, M CO3/1AOTCSI YCIOBHUS AJIS AbIXaHUS BCEX €€ KOMIIOHEHTOB. B cBsA3n
C 3TUM ISl TAKOTO PEKUMA HEIPUTOIHBI OOBIYHBIE CKJIAJbl U JKEJIE30-
OeTOHHBIE CHJIOCHBIE 3JieBaTopbl. sl XpaHeHHs 3epHa B repMeTHye-
CKUX YCIIOBUSX HEOOXOAMMO HCIOIb30BaTh METAIIMYECKHE CHUIIOCHI, B
KOTOpbIE MEPHOANYECKU HATHETAIOT ra3 IS MOJAEPKaHWSA JaBJICHUS
HECKOJIBKO BBIIIE aTMOC(EpHOro. JTo, a Takke OOJbIINE MHBECTHLH-
OHHBIC M HKCIUTyaTallMOHHBIC 3aTPaThl HA 000PYIOBAHUE SBISIOTCS OJI-
HUMH U3 OCHOBHBIX IPUYUH TOTO, YTO AAHHBIH CIIOCOO KOHCEPBHUPOBA-
HUSl BJIQKHOTO 3€pHAa HE MOJIY4MJ LIMPOKOIO PAcCHpOCTPAHEHHs Ha
MPaKTHKE.
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2.3. KoHcepBauusa 3epHa oxnaxaeHnem

KoHcepBupoBanne OXJaKIEHHEM OCHOBAaHO Ha TOM, YTO KpHUTHUE-
CKasl BIQYKHOCTb 3€pHA YBEJIUYHMBACTCS C YMCHBIICHUEM TEMIICPATypPhl
xpaneHus. JKuzHenesaTeIbHOCTh OCHOBHOM KYJIbTYPBl M CEMSIH COPHBIX
pacTeHnii, MUKpOOPTaHU3MOB, HACEKOMBIX M KJICTe TIPH MOHMKEHHBIX
TeMIlepaTypax Pe3KO CHWKACTCs WU MpuocTaHaBiuBaeTcsi. OCHOBaH
9TOT PEKUM Ha IpUHLIKIE TepMoaHaduosa [10].

Ocoboe 3HaueHHE TPHOOpETAaeT BPEMEHHOEC XpaHCHHUE B OXJIaKIICH-
HOM COCTOSTHUH TapTHA CBIPOTO W BIAXKHOTO 3€pHA, KOTOPBIE HE Tpej-
CTaBJISICTCS BOBMOYKHBIM BBICYIIIUTh B KOPOTKOE BpeMs. J[Jisi Takux map-
THUH OXJIQXKJIEHUE SIBIIACTCS OCHOBHBIM WM TIOYTH €JMHCTBEHHBIM METO-
JIOM COXpaHEHHS UX OT TOPYH.

OXJNaKIECHHBIMU CUUTAIOTCS TOJIBKO MapTUH 3€pHA, UMEIOIIUE B Ha-
ceinu Temrepatypy He 6onee 10°C. I[Ipu 5TOM 3epHOBBIE MAcChl C TEM-
nepaTypoii Bo Bcex ciosx Hacelmu 0-10°C cuMTaroT OXJIakKICHHBIMHU B
MepBoil cTenenu, a ¢ Temneparypoit Hike 0°C — Bo BTOpO# CTENCHHU.

Croco0bl OXJIaXKIeHUsI aTMOC(HEPHBIM BO3AYXOM MOXKHO Pa3/IeiUTh
Ha JIBE TPYTITHI: TTACCHBHBIE U aKTUBHBIE.

[Ipn maccMBHOM OXJIQXJIEHWW 3EPHOBYIO MAaccy He MepeMearoT U
HE HAarHETaloT B Hee BO3IyX. lIpu 3TOoM crmocobe TemmepaTypy 3epHO-
BBIX MacC CHWKAIOT, TPOBETPHUBAsI 36PHOXPAHUIININA, OTKPHIBAS ABEPU U
OKHa, YCTpanBas MPUTOYHO-BBITSKHYIO BEHTHIIAINIO. Takoe maccuBHOE
OXJIAKJICHUE TPUMEHSIOT JJIs1 BCEX XPAHSIIMXCS MapTUl 3epHa BO BCEX
CIy4asiXx, Korja TemIeparypa BO3[yXa HIDKE TeMIEepaTyphbl 3€pHOBOM
Macchl. B JleTHe-OoCeHHWI TepuoJi ero MpPOBOAAT B HOYHBIE YaChl, a C
HACTYIUICHUEM YCTOMYMBOW XOJOJAHOM M CYXOH IOrojbl — KpYrjocy-
TOYHO.

[TaccuBHOE OXJaKIEHWE HE BCETJA NaeT JTOCTaTOYHBINA A (heKT, TaKk
KaK BO3YX, IIUPKYJIMPYS Y TIOBEPXHOCTH 3€PHOBOW HACHINH, MEJIEHHO,
MOCTETNEHHO, MOCIONHO OXJIAXKIACT ee. B CBA3M ¢ II0X0U TEII0- U TeM-
MepaTypoNnpOBOAHOCTRIO 3€PHOBOM Macchl €€ BHYTPEHHUE YYaCTKU
MEJICHHO TIOIAIOTCS OXJIAXACHUIO. DPGPEKT OXITKICHUSA OyIeT 3aBU-
CETh OT Pa3HHUIIBI TEMIIEPATYP BO3AyXa U 36PHOBOM MacChl, a TAKKE U OT
MPOJIOJDKUTEIHHOCTH NMIEPUOJA OXTAKICHUSL.

Hawnnydmme pe3ynsTaTsl pU MAaCCHBHOM OXJIKIACHUN HAOIIOMAI0T-
cs B MApTHUsIX 3€pHA CyXOro M cpeaHed cyxocTu. B 3epHOBOI Macce ¢
BBICOKOH BJIQKHOCTBIO M 3HAYUTEIHLHOU ITOJIOKUTEIILHON TEMITEpaTypoi
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(20°C u Gonee) mpu BbICOTE HACHITH Oosiee 1 M HE MPOUCXOIUT OXJIaK-
JICHHE BCEX €€ CJIOEB U yrpo3a CaMOCOTPEBaHUs HE HcUe3aeT.

HecmoTpst Ha HetocTaTKi METOJa TIACCUBHOTO OXJIAXK]ICHHUSI, OH BCe-
I7la TPUHOCUT ONpENeNICHHYIO TO0Nb3y, He TpeOys HpU 3TOM pacxoja
MeXaHUYECKOW SHEPIruu U OONIBIINX 3aTpaT TpyAa. Kpome Toro, oxnax-
JICHUE T0JIa, CTEH XPAaHWIUINA SIBISICTCS MEpPONPHATHEM, OTPAHUYH-
BAIOIINM Pa3BUTHE BPEIUTENCH-HACEKOMBIX.

[Ipr akTUBHOM OXJaXIEHHU 3€PHO TPOIYCKAIOT Yepe3 3ePHOOUH-
CTHTENbHBIC MAIWHBI, KOHBEHEPhl M HOPHUHU. 3€PHOBBIC MaCChl OXJIaXkK-
JIAFOT TAKXKE C TIOMOIIBIO CTAIIMOHAPHBIX MJIM TIEPEIIBHIKHBIX YCTAHOBOK
U1l aKTUBHOTO BEHTHJIMPOBAHMUSL.

[Nepemernenre 3epHOBBIX MAcC C TIOMOIIBIO TIOCIIEA0BATEIbHO yCTa-
HOBJICHHBIX KOHBEHEpOB WM 4Yepe3 3epHOOYUCTUTEIHHBIC MAIlWHBbI,
CHaO)KEHHBIE acITUPAIIOHHBIMHA YCTAaHOBKAMH, 1a€T XOPOIINH TEXHOJIO-
rudeckuii 3¢ gext. [Ipu 3ToM, YeM [UIMHHEE MyTh JBIKCHHS 3epHA, TEM
0O0JIBIIIE OHO COMPHUKACAETCS C OKPYKAIOIMIUM BO3IAYXOM H OBICTpEe OX-
naxpaercs. HamOompmmii 3QexT mocTuraercs Mpu MPOITyCKe 3epHa
Yyepe3 3epHOOYUCTUTENbHbIE MAIIWHBI, CHAOKCHHBIE BEHTUISTOPAMH
(cemapaTopsl, aCHUPANMOHHBIC KOJIOHKH).

Haubosnee nporpecCMBHBIM METOJIOM OXJIAX]ICHHS SIBIISICTCS aKTHB-
HOe BeHTWMpoBaHue. [Ipyn akTHBHOM OXJIayKAEHUH PE3YIbTATHI €r0 BbI-
SBIISIFOT OTPEIEICHUEM TEMIIEPaTyPhl U BIQXKHOCTH 36PHOBOM MAacCCHI J10
U Tocsie mpoBeieHus1 padoT. OTHOBPEMEHHO MPOBEPSIOT MApTHIO 3epHA
Ha 3apaKeHHOCTb BPEIUTEISIMHU XJI€OHBIX 3aI1acOB.

OO0s3aTeNnbHBIM YCIOBUEM OXJIAXICHHsI 36pHOBOM MACCHI SIBJISICTCS
npoBeJicHHe ero 0e3 yBEeNMUYeHHs BIAKHOCTH IOCIeIHEeH. 3epHO He
JIOJDKHO OBITH TIOJMOYEHO aTMOC(EPHBIMH OCaIKaMH, HE JIOIDKHA OBITh
TaKXe yBEJIMUYECHA €ro BIaXKHOCTh B Pe3yJIbTaTe COPOLIUH MapOB BOABI U3
Bo3ayxa. [loaToMy akTMBHOE OXJaXkIeHue 000 MapTUu 3epHa HeoO-
XOJIMMO TIPOBOJIUTH C Y4eTOM e¢ (PaKTHUECKONH U paBHOBECHOW BIaXKHO-
CTH, TEMIIEPaTyphl U BIAYKHOCTH BO3/IyXa.

HcknioueHne COCTaBISIIOT 3€PHOBBIE MAacChl B COCTOSIHUM CaMOCO-
rpeBanusa. OXTOKICHHE UX BO3MOXKHO U JTake HEOOXOIUMO TIPH JTFO00M
BIIQXKHOCTH BO3/lyXa, TaK KaK JIa)Ke XOJOJIHBIN, HACHIIICHHBIA BOISHbI-
MU TapamMH BO3JyX TNPH CONMPHUKOCHOBEHHH C HAarpeBIICHCs 3epHOBOM
MacCOi 3aMeTHO TIOBBIIIAET CBOIO TEMIIEPATypy M yBEIHUYUBACT BJIAro-
€MKOCTb, TEM CaMbIM CIIOCOOCTBYS OXJIQXJICHUIO 3€pHA M CHWKCHHIO
ero BIaXHOCTH. B mpomecce oxiakaeHUs OTIAENbHBIX MapTUH 3epHa
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HaOII0/IaeTCsl CHI)KEHUE MX BIXHOCTH. B mapTusix celporo 3epHa mpu
KOHTaKTe WX C XOJOJHBIM CYXHUM BO3JyXOM U OCOOEHHO TeMIIepaTypoit
amxe 0°C moTeps 3epHOM BJIard MOXET JOCTHUTaTh HECKOJIBKUX IIPO-
uentoB [10, 13, 14].

Jyist akTUBHOTO OXJIaXK]ICHHSI 36PHOBOM Macchl IIMPOKO PUMEHSIOT-
Csl YCTAaHOBKH IEPHOAMYECKOTO NEHCTBHS, TaKUe KaK BEHTHUJIHPYEMBbIe
oynxkepa [15]. THY BUM Poccenbxo3akagemMun Obl1 pa3padboTaH Npu-
€M BPEMEHHOI0 KOHCEpBHPOBAHUS BIAYKHOTO 3€pHA C MCIIOJIb30BAaHUEM
XOJIOMWIIBHOW MAaITMHBI. Y CTaHOBJIEHA BO3MOJKHOCTH XPaHEHHUS BIaXK-
HOTO (hypaXXHOTO 3epHa B OXJAKIEHHOM COCTOSHMM JO0 MOMEHTa
CKapMJIUBaHUs €ro KUBOTHBIM [16]. [IpuMeHeHne ucKycCTBEHHOIO OX-
JaKJECHUS BO3AyXa 3HAYMTENBHO PACHIMPSAET BO3MOKHOCTH aKTHBHOTO
BEHTWJINPOBAHUS — HAJIE)KHOTO W HE3aBUCHUMOTO OT MOTOIHBIX YCIOBUI
npueMa, COXpaHeHHs KauecTBa 3€pPHa B TIEPHOJ, MPEAISCTBYIONINN OC-
HOBHOH 00paboTKe ero Ha 3epHOCyIIMIKax. Kpome Toro, B nanpHeimem
XOJIOJIMITbHBIE YCTAaHOBKH MOTYT HCIIOJIb30BaThCA Kak KOMOWHHUPOBAH-
HBIE arperaThl, MO3BOJSIONINE OXJIAXKIATh 3€PHO WM TOACYIINBATH IIa-
paJUIeTIbHO IPYTYIO MAPTUIO 3€PHA OTPAOOTAHHBIM BO3/IyXOM, HATPETHIM
B KOMITpeccope M KOHEHCATOPE YCTAHOBKH.

3epHOXpaHUITUINA TIPU HCIIOJIb30BAaHNU MCKYCCTBEHHOTO XO0JIO/IA TI0-
Jy4yaT MHOTOLIEJIEBOE Ha3HAUYEHHE: BPEMEHHOE pa3MeIlleHHue U KOHCep-
BHUPOBaHME BJIAKHOTO 3€pHA, OXJAXKICHHE 3€pHA TOC/e CYIIKH, XpaHe-
HUE 3epHa KOHIWITMOHHOW BIAXKHOCTH, a’pallyisl 3epHa MPU XPaHEHUH
[16].

HepocraTtkamu Takux TUIIOB XpaHHIHUII U OYHKEpOB aKTHBHOTO BEH-
TUJIMPOBAHUSA SBJISIETCSA: OTPaHUYCHUE BIAYKHOCTH 3arPy’KaeMoro B HHUX
3epHa 110 23%, Tak Kak mpu OOJbIIel BIAKHOCTH HEOOXOIUMO Tepe-
MellleHne 3epHa u3 OyHkepa B OyHKep BO M30€KaHHE €ro CIIeKUBACMO-
CTH; KOHJEHCAIWs IapoB M3 TEIJIOTO BO3AyXa Ha 0o0Jee XOJOTHBIX
CTeHKaX; HEPaBHOMEPHOCTh a’palliil BO BCEX 30HAX MPH OONBITNX 00b-
eMax 3epHOBOH MacChl 1 HEOAHOPOAHOM I'PaHYJIOMETPUUYECKOM COCTaBE
HACBIIH.

CrnexyeT OTMETHTHh BBICOKYIO CTOMMOCTH COOPY)KEHHH U OOJBIION
pacxoj] SIEKTPOIHEPTUH ISl 3TUX THIIOB XPAaHWIIHUII, YTO Mpeaonpee-
JSIeT MX MCIOJIb30BaHHE B OCHOBHOM JIJIsl CEMEHHOI'O 3€pHa, a MpH Bpe-
MEHHOM KOHCEPBHUPOBAHUH U IS TPOAOBOIECTBEHHOTO.

K memocraTtkam 3TOr0 criocoba KOHCEPBUPOBAHHS BIAYKHOTO 3€pHA,
KOTOpbIE CICPKUBAIOT €r0 NIMPOKOE MIPUMEHEHHE Ha MPaKTHKE, MOKHO
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OTHECTH: HEBO3MOKHOCTh PAaBHOMEPHOTO CHM)KCHUSI TEMIIEpaTyphl IO
BCEHl Macce BOpoxa, OOJbIIME YHEPro3aTparbl, HEOOXOAUMOCTb CIIOXK-
HOTr'0 00OPYZOBaHMS M FE€PMETUYHBIX XPaHWIHNIL, TPYAHOCTh B MOAAEP-
JKaHUU TPeOyeMBbIX TeMIeparyp, OTCYTCTBHE OT€YeCTBEHHOTo 000pya0-
BaHUsI, HEHAZCKHOCTh XpaHEeHHs! (BO3MOKHA TIOpYa 3epHa) H Ap.

2.4. Xumnyeckoe KOHCepBMpoOBaHue

X¥UMHYecKkoe KOHCepBHPOBAaHHWE OCHOBAHO HAa CMENIMBAHWUHU 3EPHO-
BOIl Macchl ¢ XMMHUYECKIMH BEIIECTBAMH, OOJAAArOMUMHU (yHTHITHI-
HBIMU U OaKTepUUMIHBIMHU CBOHCTBaMHU. KOHCEpBaHTHI BBI3BIBAIOT He-
o0patnMoe yrHeTeHHe KU3HECTIOCOOHOCTH 3€pHa, TMOeIh MHKPOOpra-
HU3MOB U JINKBUIUPYIOT, TAKUM 00pa3oM, OCHOBHBIE TPUYHHBI HHTEH-
CHUBHOT'O JIBIXaHHUSI 3€pHOBOM MacChl, €€ CAaMOCOTPEBaHUs U ILICCHEBE-
HUSL.

B mmupe yxe uccnemoano 6osee 1000 pa3auyHBIX XUMHUYECKHX CO-
eMHEHNH, HAYMHAsl OT TOBAPEHHOW COJIM JIO CaMbIX CIIOKHBIX ITpernapa-
TOB. B TO ke Bpems Kak B Halllell cTpaHe, Tak U 3a pyOeKoM B KaueCTBe
KOHCEPBAaHTOB BIIAYKHOTO (Dypa)KHOTO 3epHa HawmOOIIBIIEe PacIpocTpa-
HEHHUE MONyYWIH OPTaHWYEeCKHe KHUCIOTHI, KOTOPhIE XOPOIIO yCBanWBa-
IOTCS )KUBOTHBIMH U HE SIBJISIIOTCS IJ1sl HUX MHOPOJHBIMHU COETMHCHUSI-
Mmu. Tak, MUKpOOBI, )KUBYIIIHE B PyOIle MOJIOYHOM KOPOBHI, €KETHEBHO
MIPOM3BOMAT OKOJIO 1,5 71 TPOIMMOHOBOW KHCIOTHI, IMPEICTaBIIIONMICH
c000i Ba)KHBIM MCTOYHHUK MHUTATEIbHBIX BELIECTB AJIS KBAYHBIX KUBOT-
HBbIX. KpoMe TOro, oHa BXOOUT B COCTaB HEKOTOPBIX MPOJYKTOB MHTa-
Husl. Hanmprumep, mBefapckuii Celp COAEPKUT 0K0JI0 1% MponmoHOBOM
KHCJIOTBI, BhIpaOaThIBAEMOH CHEHUAILHBIMH MUKPOOPTraHU3MaMHU TPH
ero co3peBaHuy. Takoi KOHLEHTpAIMK PONMOHOBON KHUCIOTHI XBaTHIIO
OB, 9TOOBI 3aKOHCEPBHUPOBATH 3€PHO BIAXXHOCTHIO 26% Ha LENBIH TOf
[17].

Iponuonosas kucroma [CH3;-CH,-COOH (C3H¢O,)] — mMonekyssip-
Hel Bec 74,08. JKenroBaTas >KMIKOCTh C PE3KUM 3allaxoM, HarloOMH-
HAIOINM YKCYCHYIO KHCJIOTY. MaloTOKCHYHA, B HEOONBITUX J03aX He-
o0xoauma JJisi OpraHn3Ma 4YesloBeKa. SIBIsieTCs] eCTECTBEHHBIM MeTado-
JUTOM B opranu3me >kuBotHOro. [lo cpaBHenuto ¢ apyrumu JIKK 3Ha-
YUTETHPHO aKTHBHEE TOJABIIACT DPa3BUTHE IUIECEHHW. AHTUTPHOKOBOE
neiicTBrue sIBHO mposiBisieTcs npu no3e BHeceHus 0,3-0,5% mpommono-
BOH KHCJIOTBI OT Macchl 3epHa.
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Mypasvunas kucroma mexnuueckas [HCOOH (CH,0,)] — mMetaHo-
Bas Kuciora, MojeKyssipHblii Bec 46,03. Comepxur 98 % OCHOBHOTO
BemiecTsa, 1,5% Bomsl, okono 0,0006% xenesa, okono 0,05% Tomyona u
npumepHo 1% ykcycHol kucnotel. O0iagaeT pe3KuM 3amaxom, Oakre-
PULMIHBIM ¥ OCOOCHHO (YHTHUIMIHBIM JCHCTBHEM, HIMPOKO PACIpO-
CTpaHeHa B IpHUPOJE, O0pa3yercsi W YCBaMBAETCS B IPEPKENyIKax
JKBauHBIX KHUBOTHBIX. KoHcepBupytommii a¢pdekr crnabee, yem y mpo-
MUOHOBOH KHCIIOTHI.

VYrcycnaa xkucnoma [CH;COOH (CH40,)] — MonexynsipHBIH Bec
60,05. Koncepsupytouiee neiictsue ciadee mypaBbuHON Ha 5-10%. SB-
JSIETCSl €CTECTBEHHBIM META00JIMTOM B OpPraHU3ME KBaYHBIX KHBOTHBIX.
B pyOrue kopoBbI B cyTku obpasyercs o 1,7 kr u 6onee. OGmamaer pes-
KHM 3aI1axoM.

Konyenmpam nuskomonexynapuuix xuciom (KHMK) — npoaykr, mo-
Jy4aeMblii METOJIOM a3€0TPONHON PEKTU(UKAIIMH CTOYHBIX BOJI MPOU3-
BOJICTBA Hpo3aMeHuTenel. B coctaB BXoasT (110 pa3HbIM HCTOYHUKAM)
MypaBbHHas Kuciora — 27-35%, ykcycHas — 25-35, nponnoHoBast — 5-
20, macasiHas — 2-8, Boga — 4-35%.

IIpenapam Luprosil — conepxut 99,5% mponroHOBOM KHUCIIOTHI.

Koncepsanm AIV-3+ — comepXuT MypaBbUHYIO KHCIOTY (62%),
¢dopmuar ammonust (24%), Boay (14%). Mcnonb3yercs Uisi KOHCEPBU-
pOBaHUs IUTIOIIEHOTO 3epHa. Bricokoe conepxanue GopMuaTa amMmo-
HUSI, C OIHOM CTOPOHBI, 00ECIeUunBaEeT HU3KYIO KOPPO3UHHOCTh, 3HAYNU-
TEJIbHO CHMKAET OMNAaCHOCTh OKOTOB TNPH TMONAJaHUM Ha KOXY H
YMEHBIIIAET JIETY4YeCTh, a C APYrod — obeclieunBaeT BBICOKYIO d(Qek-
TUBHOCTb IIPU IPUMEHEHUH.

Koncepsanm AIV-2000 — B cocTaB BXOAST MypaBbHHAs KHCIOTA
(55%), nmponmonoas kucinora (5%), hopmuat ammonust (24%), 3upsl
Oensoiinoil kucnotsl (1%), 6enzoitHas xkucmnora (1%), Boga (14%).

Ammoghop — comepxut MypaBbuHYIO KUCIOTY (60-67%), ¢opmuar
amMMoHust (4-8%), aHTUKOPPO3HOHHBIE IPUCAAKH U BOy. Yale ucrosb-
3yeTcs sl KOHCEPBUPOBAHUS CEHAXKa M CUIIOCOB.

IIpomup — >PexTHBHBIN KOHCEPBAHT 11 BHICOKOBJIAXKHOTO 3€pHA.
ConepxuT MypaBbuHYIO KHCIOTY (43-48%) 1 ponmonoByto (18-23%),
tdhopmuat ammonus (4-8%), aHTUKOPPO3HMOHHBIEC MTPUCAIIKA U BOZY.

Hopmbl BHeceHHST XMMHMYECKHX KOHCEPBAHTOB B (ypasKHOE 3E€pHO
3aBUCAT OT €ro0 HCXOJHOW BIAXKHOCTH M JJMTEIBHOCTH XPaHEHUS
(Tabm. 6).
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6. HopMbI BHECEHHST HEKOTOPBIX KOHCEPBAHTOB B IeJIbHOE 3¢PHO
BCeX BHJIOB, J/T [18]

[epuon BnaxkHocTs 3epHa, %
KoucepsanTt Konuen- XpaHeHus,
Tpauus, % N 20 25 30 35 40

IIponmmoHoBas 100 6 5.5 8,0 11,5 | 14,5 | 18,0
KHCIIOTa 12 7.5 10,0 13,0 | 16,5 | 20,5
YkcycHas Ku- 100 6 7.5 10,5 13,5 | 16,5 | 20,5
cjoTa 12 10,0 12,5 16,0 | 19,0 | 23,0
MypaBbprHas 100 6 10,5 13,0 15,5 | 18,0 | 21,0
KHCJI0Ta 12 13,0 15,0 | 18,0 | 20,5 | 23,5
KHMK 70 6 12,0 15,5 19,0 | 22,5 | 26,0

12 14,5 18,0 | 21,5 | 25,0 | 28,5

IIpemapar Luprosil Beimyckaer kommnanusi «BASF» (I'epmanus),
o0ecrieunBaeT KOHCEPBAMIO M HU3KUH YPOBEHb MUKPOOPTaHU3MOB B
¢dypaskHOM 3epHe (Tal. 7), YTO CHMKAeT Harpy3Ky Ha HMMYHHYIO CHC-
TeMy JKUBOTHBIX M OJarOTBOPHO JEHCTBYeT HAa paboTy OpraHOB MHIIE-
BapeHus. biarongaps sToMy cTUMyJMpyeTcsi MOTpeOJeHue W ycBosie-
MOCTb KOPMOB KUBOTHBIMH [17].

7. Pa3BuTHE MUKPOOPraHU3MOB B 03MMOIi MIIEHNIe, TO/IBepriieiics
KOHCepBalUMM pacTBopoM npenaparta Luprosil

KonnuecTBo MUKpOOPraHU3MOB Ha 1 T 03MMOH MIICHUIIBI (BIaX-
HOCTh 17%), 00paboTaHHOH mocie yOOPKH ypoxKast paCTBOPOM
npenapata Luprosil B konnentparmu 0,65%

Cpoxk XpaHeHus
Hocje KOHCepBaLuH,
MeCsIIbI

IUICCHEBbIE TPUOKN | JIPOMOKEBEIE TPUOKH | OakTepuu
0 27000 5000 36 MiH
1 <15 <15 670000
6 0 0 6100
12 0 0 500

MATTHAC 1998 r. Cenbckox034iCTBEHHBIN HeHTp «Xayc Jrocce».

s koHcepBanmu (GypakHOTO 3epHA, 36pPHOBOH KyKypy3bl B 0000-
BBIX, HCIOJBb3YyEeMbIX JJIsI KOPMJIEHHs CEeNbCKOXO3SHCTBEHHBIX >KHBOT-
HbIX, moMuMo Luprosil mpumensitoress npenaparsl Lupro-Grain u Lu-
prosil NC, koTopblie SBISIOTCS BBICOKOKATOpUIHOM cyOcTantmeit (1 kr
IIPONMOHOBOM KHUCJIOTBI 10 SHEPreTUYECKON LIEHHOCTH IIPUMEPHO COOT-
BETCTBYET DHEPIeTUIECKOH IIEHHOCTH 2 KT s'aMeHs1) (Tadu. 8) [17].
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8. DHeprernueckas neHHOCTh NpenapaTos Luprosil

.| Lupro- Luprosil Su-

Bunp! JKUBOTHBIX Luprosil Crre’lin II\)I C MeHE
Mounounsie kopoBbl (M/]xx NEL/kr) 14,6 14,1 9,7 7,2
Ceunbu (M/Ixx ME/kr) 20,7 20,0 13,8 12,4
Ituma (M/Ix AME/kr) 20,7 20,0 13,8 11,2
MsicHbIe TOPOIBI KPYITHOTO POraToro
ckota (MIx ME/kr) 18,2 17,6 12,1 11,3

Ilpumevanus:

1. NEL — uctuHHast sHepreTHyYecKas IeHHOCTb.

2. ME — oOMeHHast SHEPTHSL.

3. AME — nosnast oOMeHHast SHeprusl.

Pacxon mpoayktoB Luprosil, Luprosil NC u Lupro-Grain npu koH-
cepBaly JTIOOBIX BUOB IIETBLHOTO BIXKHOTO 3€pHA, BKIIIOYas KyKypy-
3y, mpuBeneH B Tabm. 9-11, a pacxox Luprosi u Lupro-Grain npu xoH-

CepBalNy BIAKHOTO U3MEIFYEHHOTO 3epHa — B Ta0xm. 12,13 [18].

9. Konuentpanust npenapara Luprosil npu pa3anyHbIX cpokax XpaHeHHH
1eJIOT0 3ePHA PA3JIMYHOI BJIAKHOCTH

Konnentpamus Luprosil, %

Hcxonnas Biax-
HOCTb 3epHa, %

IIPU CPOKE XPAHCHHS 3ePHA, MECSLIBI

1] 1-3 | 3-6 | 6-12
Jo 16 0,35 0,45 0,50 0,55
16-18 0,40 0,50 0,55 0,65
18-20 0,45 0,55 0,65 0,75
20-22 0,50 0,65 0,75 0,85
22-24 0,55 0,70 0,85 0,95
24-26 0,60 0,80 0,95 1,05
26-28 0,70 0,90 1,05 1,15
28-30 0,80 1,00 1,15 1,30
30-32 0,90 1,10 1,25 1,45
32-34 1,00 1,20 1,35 1,60
34-36 1,10 1,30 1,50 1,75
36-38 1,25 1,45 1,65 1,90
38-40 1,40 1,60 1,80 2,05
40-42 1,55 1,75 1,95 2,20
42-44 1,70 1,90 2,10 2,35
44-46 1,85 2,05 2,25 2,55
46-48 2,00 2,20 2,40 2,75
48-50 2,15 2,35 2,60 2,95
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10. Konnentpanus npenapata Luprosil NC npu pa3inyHbIX cpokax
XPaHEHHH 1eJI0T0 3epPHA PA3TUYHON BJIAKHOCTH

Konnentpanust Luprosil NC,%
HcxonHas BIaXKHOCTH 3€pHa, % IIpHA CPOKE XPAaHEHUSI 3€PHA, MECSLIBI
1 | 13] 3-6] 6-12
Jo 16 0,70 0,90 1,00 1,10
16-18 0,80 1,00 1,10 1,30
18-20 0,90 1,10 1,30 1,40
20-22 1,00 - - -

11. Konuentpauusi npenapara Lupro-Grain npu pa3inyHbIX CpoOKax
XPaHEHHH 1eJI0T0 3epPHA PA3IUYHON BJIAKHOCTH

Konnentpanust Lupro-Grain, %

WcxoaHas Biaax-
IIPU CPOKE XpaHEHHsI 3epHa, MECSIIbI

HOCTb 3epHa, %

1 | 1-3 | 3-6 | 6-12
Jlo 16 0,40 0,50 0,60 0,65
16-18 0,50 0,60 0,65 0,80
18-20 0,55 0,65 0,75 0,90
20-22 0,60 0,80 0,90 1,00
22-24 0,75 0,95 1,05 1,15
24-26 0,90 1,10 1,20 1,30
26-28 1,05 1,25 1,35 1,45
28-30 1,20 1,40 1,50 1,60
30-32 1,35 1,55 1,65 1,75
32-34 1,50 1,70 1,80 1,90
34-36 1,65 1,85 1,95 2,10
36-38 1,80 2,00 2,10 2,25
38-40 1,95 2,15 2,25 2,40

12. Konuentpauus npenapara Luprosil npu pa3inyHbix cpokax
XpaHeHHUH APO0JIEHOr0 U MOJIOTOI0 3ePHA PA3JIMYHOM BJIAKHOCTH

Wcxonnast CpOoK XpaHEHUs!, MECSILIbI
BJIAXKHOCTB 3epHa, % 1 1-3 6-12
1 2 3 4
Jo 16 0,40 0,50 0,70
16-18 0,50 0,60 0,85
18-20 0,60 0,70 1,00
20-22 0,70 0,80 1,15
22-24 0,80 0,90 1,25
24-26 1,00 1,10 1,35
26-28 1,15 1,25 1,50
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IIpooonsicenue mabn. 12

1 | 2 | 3 | 4
28-30 1,30 1,40 1,65
30-32 1,45 1,55 1,80
32-34 1,60 1,70 1,95
34-36 1,75 1,95 2,10
36-38 1,90 2,10 2,25
38-40 2,10 2,25 2,30

13. Konnenrpanus npenaparta Lupro-Grain npu pa3JIM4HBIX CpoKax
XpaHeHHH JPo0JIEHOr0 U MOJIOTOrO0 3ePHA Pa3JIMYHOIl BJIaXKHOCTH

Hcxomnast Bi1a)kHOCTh CpOK XpaHEHMsI, MECSIIbI
3epHa, % 1 | 1-3 | 6-12
Jlo 16 0,45 0,60 0,80
16-18 0,50 0,70 0,95
18-20 0,60 0,85 1,10
20-22 0,70 1,00 1,25
22-24 0,85 1,15 1,40
24-26 1,05 1,30 1,55
26-28 1,20 1,45 1,70

B Poccun npumeHsoTcst U Ipyrue UMIOOPTHBIE KOHCEPBAHTHI (TalII.
14). B ocHOBHOM 3TO CMECH Ha OCHOBE MYypaBBHHOW KHUCIOTHL: AlV,
Ammofor u Promyr ¢ nobaBnennem gopmMmuata aMMOHHS M TIPOITHOHO-
Bo# kucnothl (10 20%). [TocTtaBka oCymIecTBISETCS B KAHUCTpaX 1o 36
Kr, Ooukax — 1o 240 kr u aBrorucTepHax [18].

14. XumMnueckue KOHCEPBAHTBI VISl BJIAKHOTI'0 U IVIIOIIEHOI'0 3€pHa

XuMnu4yeckui ®upma-npous- | OpHEHTHPOBOYHAS

* [Ipumeuanue
KOHCCPBAHT BOJOMTCIIb HOpMa BHECCHMS, /T
AIV-3 Plus Kemira 4-6
AIV-2000 Kemira 3-5
Ammofor Perstorp 4-5
Promyr Perstorp 3-4
Buotpod-600 Buorpod 0,3-0,5 [Tpu BHeceHuu paz-
Xumnueckuit buo-  buotpod 4-7 GaBiseTcs BOJION U3
Tpod cooTHorreHus 1:10

-

Hopwma ycnoBnasi, Tpebyemasi, yCTaHaBINBAETCS B KKIOM ClIydae HHIWBUILYAIbHO
B 3aBHCHMOCTH OT CII0c00a 3aKyIagki Qypa)xHOrO 3epHa, YCIOBHI U JUTUTEIBHOCTH Xpa-
HEHUs U Jp.
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B kadecTBe KOHCEPBUPYIOLIUX MPENAPATOB JJIsl BIAXKHOI'O 3€pHA
MOTYT MPUMEHSATHCS U JPYTrUe XUMUYECKHE COCAMHECHUS, OTBEYAIO-
e cleayromuM TpeOOBaHUAM: XOpolias pacTBOPUMOCTb B BOJE,
OTCYTCTBHUE ILIEJIOYHON PEaKLUU, HETOKCUYHOCTb ISl )KUBOTHBIX U
00CITY)KMBAIOIIETO TepcoHaja, CIOCOOHOCTh OBICTPO MpeKpamaTh
(hepMeHTHbIE 1 MUKPOOHBIE IIPOLIECCHl B KOHCEPBUPYEMBIX KOpMax,
CIOCOOHOCTh XOPOWLIO COXPaHsTh (MOBBIIATH) MUTATEIbHbIE Kaye-
CTBa KOPMOB, JI€IlIEBU3HA, YA00CTBO B MCIOJIb30BAHUH.

Onnako HEOOXOOUMO UMETh B BHIY, YTO OaKkTepHadbHbBIE TIperna-
paThl, «CXKHUTas» caxapa, coJepKalluecs B 3epHe, 10 MOJOYHOH KH-
CJIOTHI MOAKHUCISIOT KOHCEPBUPYEMYIO Maccy 3a JAO0CTaTOYHO MpPO-
JOJKUTEIbHBII IPOMEXYTOK BPEMEHHU, B TEUEHHE KOTOPOI0 IPOUC-
XOIAT CYLIECTBEHHbIE IIOTEPU IUTATEIbHBIX BeUIECTB. VIMeHHO
9TUM 00BsICHSETCA TOT (aKT, UTO B €BPOMEHCKUX CTpaHaxX ¢ pa3BH-
TBIM XUBOTHOBOJCTBOM JJIsl KOHCEPBUPOBAHUS 3€pHA MPUMECHSIIOTCS
HCKJIIOYUTEIBHO XUMHUYECKHE KOHCEPBAHThI, a ISl CHJIOCOBAHUS
TpaB KaKk XMMHUYECKHUE, TAK U OMOJIOTHYECKHUE.

[IpenmymiecTBa TEXHOJOTHH KOHCEPBUPOBAHHUS 3€pHA!

* yOopka HauuMHaeTcss B CTaJWHd MOJOYHO-BOCKOBOW CIIEIIOCTH
3epHa mpu BraxHocTH 35-40%, Korjga mUTaTenbHas IIEHHOCTh 3ep-
HOBBIX HAaWBbICIIAs, MO3TOMY ¢ 1 ra Ijomagu 3aroTaBjIMBalT Ha
10% Gomblile NUTATEALHEIX BEIECTB;

* ypokaii youpaercsi Ha JIBe-TPH HEJEIU paHbllle OOBIYHBIX CPO-
KOB, YTO Ba)XHO ISl PETHOHOB C HEYCTOHYMBBIM KIMMAaTOM;

* He TpeOyeTcs cymIka 3epHa;

* XMMHMYECKHE KOHCEPBAaHTHI CIOCOOHBI CHM3UTH pH 3epHa 10
4,0-4,2 B cunTaHHbIC MUHYTBI, TAKUM 00Pa3oM, CBECTH K MUHUMYMY
MOTEPH IMUTATEIbHBIX BEILECTB, B TOM YHUCIIE CaXapoB;

* BO3MOXXHOCTb BbIpalllUBaHUs Oojiee IMO3IHUX M ypOXKalHBIX
COPTOB;

* yMEHBIICHUE NOTEPh 3€pHA OT OCHINAHUS U MTHII;

* OTOJHBIC YCIOBUS HE OKa3blBalOT PELIAIOLIETO 3HAUYCHUS NPHU
yOOpKe 3epHOBBIX KYJIbTYD;

* CHW)KCHHE 3aTpaT TPYyAa;
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* HEpaBHOMEpPHOE CO3pEBaHWE 3epHa HE 3aTPYIHIET ero olpa-
00TKY;

* TEXHOJIOTHSI T03BOJsET 3PPEKTUBHO KOHCEPBUPOBATh BCE BU-
Il 36PHOBBIX B 0000BBIX KYJIBTYpP, KyKYPY3HI.

Brenpenne TeXHONIOTHN XUMHYECKOTO KOHCEPBUPOBAHMS TUTIOIIECHO-
ro (ypaxkHoro 3epHa sSUMEHsSI B MEPEJOBBIX XO35AHCTBAaX 3apEeKOMEHIO0-
BaJIo ce0sl MOJIOKHUTENBHO, TAK KaK:

* TIPU CO3JAHHUM aHA’POOHBIX YCIOBUH 3epHODYpaX COXpaHSIET ITH-
TaTeNbHbIE CBOMCTBA B TEYCHHUE JIEBSITH MECSIIEB CTOMIOBOTO TIEPHUO/IA;

* KOPMOBOE JIOCTOMHCTBO TUTIOLICHOTO 3€pHA MO BaKHEHIIUM MHUTa-
TEJbHBIM BellecTBaM — Ha 4-9% BbIlIE 1O CPAaBHEHHUIO C Pa3MOJIOTHIM
STIMEHEM;

* B pe3yJIbTaTe OMBITOB BEHISIBICHO, YTO B PAllMOHAX CyXOCTOMHBIX U
JIOMHBIX KOPOB MPOAYKTHUBHOCTBIO 5500-7500 Kr MOJ0OKa 3a JIaKTaluio
MOXHO BKItouaTh 20-50% TIUTFOIIEHOT0 3€pHA OT MOTPEOHOCTH B KOH-
HeHTpaTax 0e3 CHIKEHHs IepeBapuBaEMOCTH ITUTATEIbHBIX BEIIECTB;

* MPUMEHEHHWE IUTIONIEHOTO KOHCEPBUPOBAHHOTO 3€pHA OKAa3bIBAeT
MOJIOKUTENIFHOE BIHMSHUE Ha YPOBEHb MPOAYKTHBHOCTH, Ka4eCTBO MO-
JIOKa, 3/I0pOBbE U BOCTIPOU3BOICTBO KOPOB;

* TexHOJOTHs 3P ()EeKTUBHA, TaK KaK IMO3BOJISICT CKapMINBaTh 00-
Jee JMemeBbl 3epHOo(ypak BCIEACTBHE HWCKIIOYEHHsS 3aTpaT Ha
CYIIKY KOpMa.

DOxoHoMmuueckas 3(PPEeKTUBHOCTh pecypcocOeperarommnx TEeXHO-
JOTHH XWMHYECKOTO KOHCEPBUPOBAHMUS BIAXKHOTO (Dypa’kHOTO 3ep-
Ha ¥ ero IUIIOIICHUS 00OCHOBaHA pAOM HccienoBanuii. Tak, pac-
YeThl TTOKa3bIBAIOT, YTO YKOHOMHYECKAsl BBITOJa KOHCEPBALMH 3€p-
Ha KUCJIOTHBIMH NMPOAYKTAMH 3aKJII0OYAaeTCs B 3HAYUTEIBHOM CHH-
JKEHWH TOCTOSTHHBIX m3zepkek (Tadn. 15). Pasauna mexnay pasme-
pOM TIepeMEeHHBIX H3[ePKEK COKpalaeTcs MpHu pacTyImHuX [IeHaX Ha
SHEPTrOHOCUTENH U CBUJETEIbCTBYET B IOJIb3Y KOHCEPBAIMU 3€pHA
KHCJIOTHBIMU MPOAYKTAMU. JTO CTAHOBUTCS HamOoJiee OUYEBHIHBIM
MpU aHaJIM3e 3aTpaT Ha KOHCEPBALHUIO U CYIIKY KOPMOB C OOJIbIINM
CO/ICpKaHUEM BJIard, HANpUMEp 3€PHOBOHM KyKypy3bl. [lpu cymike
KyKypy3bl TpeOyeMble 3aTpaThl DHEPTHH PE3KO BO3pPAcCTAIOT C yBe-
JTWYEHUEM €€ BIaXXHOCTH, 3HAUYUTEIHHO MOBKIIIAS PAcXobl Ha MOA-
TOTOBKY KYKYpY3HI K XpaHernwuto [17].
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15. OxoHomu4eckas 3pPeKTHBHOCTH XHMHYECKOI0 KOHCEPBHPOBAHHUS BJIA’KHOI0 3¢PHA 10 CPABHEHHUIO
¢ CyIIKOii

T'onoBoe norpedaenue — 100 T coOCTBEHHOr0 (PypasKHOI0 3epHA (0CTATOYHAS BJAKHOCTH 3epHa 20%,
BBICYIIMBaHHeE 10 BJIaKHOCTH 14% WU KOHCepBalMs BJAKHOI0 3ePHA XUMHYECKHMU NpenapaTaMu,
cpok xpaHeHusi 12 mMecsiieB)

Cnoco6 koHcepBamu | [lepuoandeckas cymka | KonseiiepHas cymika Luprosil Lupro-Grain
TIpom3BouTEIEHOCTD 1 1/a 1 1/a 10 1/4 10 1/4
o0opynoBaHHs
OO011He MOCTOSHHEIC H3- - 14,88 €/1 - 25,87 €/t - 6,34 €/1 - 6,34 €/1
JEPKKH
ITepemen- Masyr 7,5 /'t 4,13€/T 7,5 /'t 4,13€/T - - -

HBIC H3- 0,55(€/m)
JAEPIKKH Dnextposuep- | 6,5 kBr-u/t| 0,91 €/t |6,5«Bru/v| 091 €/1 |1,5«BT9/v| 0,21€/T |1,5%BT19/7|0,21 €/T
rus 0,14
(€/kBT1-4)
Luprosil 1,2 - - - - 10 o/t 10,2 €/T - -
(€/kr)
Lupro-Grain - - - - - - 10/t |12,5€/T
1,25 (€/xr)
Tpynoseie | 0,2 wen.-u 2,5€/r 0,2 yen.-u | 2,5€/r |0,1 wem.-u/r| 1,25€/r |0,1 yem.-u/t|1,25€/T
3arparsl 12,5
(€/4en.-u)
Htoro - 7,54 €/T - 7,54 €/t - 11,66€/T 13,96
€/1
OO0u1me U3AepKKU 22,42 €/t 33,41 €/1 18 €/1 20,3 €/T




LE

TI'ogosoe norpedaenue — 400 T cOOCTBEHHOr0 (PypPasKHOIO 3¢PHA (0CTATOYHAS BJIAKHOCTH 3epHa 20%,
BBICYIIHBaHHe 10 BJIaKHOCTH 14% MM KOHCepBamus BJIAKHOTO 3¢PHA XUMHYECKHMU MpenapaTamu,
cpok xpaHeHusi 12 mecsiieB)

Crnioco0 xoncepBanu | [lepuoauyeckas cymika | KonBeliepHas cymika Luprosil Lupro-Grain
IIpousBouTEIBHOCTH 1 /4 1 T/4 10 1/4 10 1/4
o0opynoBaHus
OO0111He MOCTOSHHEIC H3- 6,7 €/T 8,59 €/1 1,59 €/1 1,59 €/1
JCPIKKH
ITepemen- |Mazyt 7,5 n/T 4,13€/T 7,5 n/T 4,13€/T

wele n3-  |0,55(€/1)
JICPIKKH OnekrposHep- |6,5 kBru/r| 0,91 €/r 6,5 kBrw/r| 0,91 €/t |1,5kBru/T| 0,21 €/T |1,5«B1u/T|{0,21 €/T
rus 0,14
(€/kBT1-4)
Luprosil 1,2 8,50 /T 10,2 €/1
(€/kr)
Lupro-Grain 10/t |12,5€/T
1,25 (€/xr)
Tpynoseie | 0,2 yen.-u 2,5€/r 0,2 yen.-u | 2,5€/r |0,1 wen.-u/t| 1,25€/r |0,1 ven.-u/t|1,25€/T
3arpatsl 12,5

(€/4en.-u)
Htoro 7,54 €/T 7,54 €/t 11,66€/T 13,96
€/1
OO0u1Me U3IepPIKKU 14,24 €/t 16,13 €/1 13,25 €/1 15,55 €/t

-
[MocTostHHBIE M3AEPKKH — CYIIKA 3epHA: eKeTroJHast aMopTu3anus obopyaoBanus — 8,3%, nponeHTHas craBka — 4%, peMOHT —
2%, ctpaxoBka — 1% u3 pacuera 3aTpaT Ha nIproOpeTeHrne 000pyI0BaHNS.
Koncepsarus 3epHa XUMHYIECKIMH TpeTiapaTaMy: €XKerogHas aMopTu3anus obopynosanus — 8,3%, mporeHTHast craBka — 4%,
peMoHT — 2%, cTpaxoBka — 1% n3 pacdeTa 3aTpat Ha MPUOOpeTeHHe 000PYI0BAaHUS U IPEMNapaToB.




3. PECYPCOCBEPErAIOLWME TEXHOJIOMMU NMJ11O-
LWWEHNA " XUMUYHECKOIO
KOHCEPBUPOBAHUS BJIAXKHOIO 3EPHA

AHanm3 crnocoboB KOHCEpPBAIMU BIAXKHOTO (Yypa’KHOTO 3epHa TOKa-
3al, 94TO HamboJiee SKOHOMUYECKH A(()EKTUBHBIM CIOCOOOM SIBIIACTCS
XMMHYECKOe KOHCEPBHPOBAHUE, KOTOPOMY IMOJBEPrar0T Kak Ieoe, TaK
Y U3MeJIbUCHHOE (hypakKHOE 3EPHO.

Haubomnbimiee pacnpocTpaHeHUe Ha TIPAKTHKE MMOTYUYHIO0 XHMUYECKOES
KOHCEPBHPOBAHUE M3MEIBUCHHOTO 3epHa. B 9TOM cityuae TexHOIIOTHYe-
CKHMI TpOLIeCC KOHCEPBHPOBAHUS KOPMOBOTO 3€pHA BKJIIOYAeT B cels
CJIC/YIONINE TEXHOJIOTHIECKUE orepalum: yoopka gypaxHoro 3epHa —
TPaHCIIOPTUPOBKA —> M3MEJbUueHHEe — BHECCHHUE KOHCEpPBAaHTa U CMe-
IIMBaHUE — 3aKJIaJIka Ha XpaHeHue (puc. 4).

1 2
Puc. 4. Cxema mexnonozuueckozo npoyecca niowjeHus u Xumuyecko2o
KOHCEPBUPOBANUSL GANCHO20 QypadicHo2o 3epua: 1 — 0bmonom 3epHosoll

macceol,; 2- mpancnopmuposka eopoxda, 3- nirouwlenue 3epraa, 4 — gHnecenue
KOHcepeaHma u cmeutusanue, 5 — 3axknaoka Ha Xpanevue

W3menbyeHre BIaxxHOTO (pypakHOTO 3epHa OCYILECTBISIETCS MyTeM
ero TUTIONIEHHsI — HamOoJiee paIiOHAIBHBIM CIIOCOOOM TepepadOTKH
BIQKHOTO 3€pHA JUIsI CKapMJIMBAHHA, MPH KOTOPOM OOeCTIeunBaeTCA
BBICOKOE KauecTBO KopMa. I[IpuMeHeHHEe MOJOTKOBBIX IPOOMIIOK LIS
U3MENbYCHUS BIAXXHOTO 3epHA Hed(P(PEKTUBHO, TaK KaK B XOA€ M3MEIb-
YEHHSI POUCXOIUT 3aJTUTIAaHKUE PEIIIET, TPOIecC HAeT HecTabmibpHO. [Ipu
3TOM 3aTpaThl SHEPruU Bo3pacTaroT 10 20-25 kBT-u/T mpu BIIaXXHOCTH
3epHa 28-30%, a MPOM3BOIUTEILHOCTh JIPOOWIOK CHMXkaercs Ha 30-
50% [18].

Kpome Toro, miromeHoe 3epHO OIArONMPHUATHO BIMSET HA TMPOIECC
MUIIEBAPCHUS KBAYHBIX JKUBOTHBIX. COTJIACHO HCCIENOBaHUSIM (HUH-
CKHX YYEHBIX CKapMIIMBAHWE 3€pHA, NMPUTOTOBJICHHOTO 10 HOBOW TEX-
HoyloTHH, obecrieunBaeT Ooiee Bhicokme (Ha 10-11%) Hamom momoxa,

38



YeM MPU KOPMJICHUU OOBIYHBIM JPOOJICHBIM 3€PHOM, U YBEITHUCHHUE BbI-
xoja xupa (Ha 5%).

[Ipu ucnonp30BaHNN MEIKOM3MENIBYEHHOI'O 3€pHA y JKBAYHBIX KHU-
BOTHBIX HapyLIAIOTCS MPOLIECCHl 0ojee MOJHOTO HMCIOJIB30BAHUS €T0
MUTATENLHBIX BEIECTB, B YaCTHOCTH, MEPEBOJ, OMOIOTUYECKH HEMOJI-
HOIICHHOTO Oelika B 0oJiee OMOIOTMYECKH MOTHOIIEHHBIH, Mpeodpa3oBa-
HHE YTJICBOIOB B JIETYUYHE KUPHBIC KUCIOTHI U Ap. TOIBKO MPH ILIIOLIE-
HUM 3€pHA TMOJYYaeTcsi KOpM, Hanboyiee COOTBETCTBYIOIINN OHMOXHUMU-
YECKMM IIpOLecCcaM, MPOMCXOISIIMM B pyOle XKBaYHOIO *XHBOTHOTO.
MaitoueHHbIH O€JIOK 3epHa B 3TOM CIIydae JIETKO IepexoauT B OMOJI0TU-
YeCKH TIOJHOLECHHBIH OEIOK MHUKPOOPTaHU3MOB, KOTOPBIE SIBIISIOTCS
KOPMOM AJIsl )KMBOTHOTO. MUKPOOpPTraHU3MBbl pyOla, HCIOIb3YyeMbIE Op-
TFaHW3MOM JKMBOTHOT'O, MO>KHO IIPUPABHATH K KOPMaM »XHBOTHOI'O IIPO-
UCXOKACHUS, OOraThiM HE3aMEHUMBIMH aMHUHOKHCIOTaMH M BOJOPAC-
TBOPUMBIMH BUTaMUHaMH. [10 IaHHBIM (paHIly3CKMX YYEHBIX, B JICHb
MHKPOOPTaHU3MBI pyOIla KOPOBBI CIIOCOOHBI CHHTE3UPOBATh 10 2,5-3.,5
KI' aMUHOKUCIIOT. Takum oOpa3oMm, HanOosiee ONTUMAIbHBIMU YaCTHLA-
MU, 0JaroTBOPHO BIHSIIOLIMMHU Ha MPOIECCHl PYOLIOBOTO MUIIEBAPEHHUS,
SBIISIFOTCS YaCTHLIBI IIIFOICHOTO 3epHA.

C BHezIpeHHEM B NPAKTUKY HNOATOTOBKH 3€pHA IUTIOLICHHUEM Ipen-
CTaBIISIETCS. BO3MOXKHBIM TepepalaThIBaTh €ro Mpu BSI3KOIIACTHYECKOM
COCTOSIHHM, YTO COOTBETCTBYET CBOMCTBAM BJIQ)KHOTO, a TaKKe HEOKOH-
YaTeIbHO JO3PEBILET0 3epHa.

Ycunue u paboTa, HEOOXOAUMBIC AJISI PACIUIIOIIMBAHUS 3€pHA B CO-
CTOSIHHUHU BSI3KOIUIACTUYECKOIO Teja, 3aBUCAT OT ero BiaxkHocTu. [Ipo-
BEACHHBIE SKCIEPUMEHTHI C IIAAKUMHU IUIFOIIMIBHBIMU TOBEPXHOCTSIMU
[I0Ka3aJiy, YTO C YBEJIMYEHUEM BJIAXXHOCTH siuMeHs ¢ 17 1o 35% yneins-
Hoe ycunue aedopmanmu cHikaercs B 2,6 paza. C yBeTHMUCHHEM BIIaXK-
HocTH 110 35% u Gosee M3MeHeHHe ycuius AedopManuu 3epHa HE3Ha-
YUTENBHO. Y 3€pHA BIAXHOCTHIO ONM3KOW K KOHAMIMOHHOHN (14%)
9HEPrOEMKOCTbh IUIIOIICHHS PAa3JIMYHBIX KYJIbTYp (pUC. 5) 3HAYUTEIBHO
OTJIMYAETCs APYT OT Apyra. Y 0oJjee BIAXKHOIO 3epHa BHYTPEHHHE CBS-
3M 4acTHIl 0caaliIsIFoTCs, TEKyUeCTh MacChl BO3pAaCTaeT, YTO IPUBOJUT K
OBICTPOMY Pa3pbIBY TpH IUIIOIICHUN 3€pPHOBOI 000JOYKH M pa3pylie-
HUIO HAOCTIEpMa. DTO SBJISCTCS MPUYMHON CHMXKEHUSI SHEPTOEMKOCTH
IIpH IUTIOIIEHUH BCEX UCCIelyeMbIX KynpTyp. HesaBucumo ot xapakre-
pa KpUBBIX 3HEPrOEMKOCTH, COOTBETCTBYIOLINX PA3IMYHBIM KYyJIbTypam,
IpY BBICOKOH BIIaXKHOCTH (32-36%) OHM OJIM3KM MO 3HAYEHHIO, YTO JIaeT
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BO3MOXKHOCTh TIOJYYHTh TpPeOyeMOe KadyeCTBO IUTFOIICHUS 3CPHOBBIX
cMmecetd [18].
22

; \

KBT-u/T

\
14

2
18 22 26 30 W, % 38

Puc. 5. Brusnue 61adjcHocmu 3epHa Ha SHEP2OEMKOCIb NIIOUJEHUL:
1 — xyxypy3wl; 2— copoxa,; 3— nuieHuybvl

DOHEProeMKOCTh OJHOCTAAMHHOTO TUTIOLICHUS TTaJKUMHU BallblaMU
cocraisieT 10 8 kBT-u/T npu Biaxknoctu 3epHa 20-30%. bBonee addek-
TUBHBI pUQIICHBIC BaJIbIBI, 00ECIICUNBAIOIINE TOBBIIICHUE TPOU3BOJIHU-
TEJILHOCTH, CHIDKEHHE YHEPrOEMKOCTH M METAJUIOEMKOCTH TUTIOLIHIIKY B
1,3-2 paza.

KoHcTpykiust mmonmuiok isi 00paboTKH BIAKHOTO (PYpayKHOTO
3epHa mpocta (puc. 6). Ilpu 3arpy3ke MOOMIBHBIMH TOTPY3YHKAMHU
MIPUEMHBIN OyHKEp MOXeT OBITh O0O0OpYIOBaH HAICTaBHBIMH OOpTaMU
(M3roTOBIIEHHE HAJCTAaBHBIX OOPTOB B YCIOBHSX XO3SIHCTBAa HE TIpEl-
CTaBJIAeT CIOKHOCTH). B OyHKepe nmeercs perieTka s oOecredeHus
Oe3omacHOCTH padOThI M UCKIIOYCHHUS MOTaJaHNsl HHOPOHBIX MpeaMe-
TOB ¥ COJIOMHCTBIX ITPUMeCeii.

JUTs TUTFOIIEHNST BIIAXKHOTO 3€pHA CENIBXO3MPEIPHUATHS HAIlleH CTpaHbI
LIMPOKO HCHONB3YIOT BalbLOBBIC IUTIOMIMIKK cepur «Murska», BbImyc-
kaemble ¢uHCKON (upmoit «Aimo Kortteen Konepaya Oy» (tadm. 16).
[TronmITKi MOYKHO YCTaHABIMBATh HA HABECKY TPAKTOPA C MPHUBOIOM OT
BOM, a Takxe HCHob30BaTh KaK CTAIIMOHAPHBIE C TIPUBOJIOM OT JIEKTPO-
npurarens. KoHCTpyKIMs TUTIOUIMIOK TpeaycMaTpuBaeT OeccTyrneH4YaToe
PEeryJIMpoBaHKE BAIBLIOB JUIS TUIABHOTO W3MEHEHHs 3a30pa MEXIy HHUMHU.
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Wmeercst momKpar Ajis aBapuHHOTO pa3KaTHs BaIbLIOB IMPU TONAJaHUH
TTOCTOPOHHETO TeJNa B 3a30p MEXKAY Banbiiamu [19].

Puc. 6. Koncmpyxkmusnas cxema nuowuixu: 1 — pewemka npuemnozo
oyukepa, 2 — gvlepysHoti anesamop, 3 — 3aciouxa, 4 — eanvyvl, 5 — 0OHHLLI
wHek; 6 — nodarowuti pomop, 7 — MACHUMHAA 3auuma

16. Texunueckasi XapaKTepUCTUKA IUIIOIIMIOK cepun «Murskay»
(1aHHbIE TPOM3BOANTEJIS)

Hoxasare «Murskay | «Murskay [«Murska»| «Murska» |«Murska»
rasarean 35082 | 700S2 | 1000 S2 [1400 S2x2 | 2000 S2
[IpomsBomutensHOCT, T /4 [0 5 JHo 10 o 20 Ho 30 Jlo 40
[Totpebisiemast MOIIHOCTh
nipu pabore, kBT:
ot BOM tpakropa 15-30 20-50 30-65 75 95
3JIEKTPOABUIATENS 15 30 - - -
BMmecTHMOCTB IprUeMHOTO
OyHKepa, J 190 270 370 1300 1500
BricoTa mogrema siaeBaTo-
pa, MM 3300 3300 3300 3300 3300
l'abGaputhsle pazmepsl, MM 1200x  1450x  1450x  2350x  2600x
x1100x x1150x x1150x x2300x x2350x
x1020 x1040 x1150 x1700 x1700
Macca, kr 320 550 700 1700 2200
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Ilpooonocenue maon. 16

Hoxasarem «Murska» | «Murskay | «Murskay | «Murskay |«Murskay
350 S2 700 S2 | 1000 S2 | 1400 S2x2| 2000 S2
Illapamempul sanvyos
Yuciao 2 2 2 4 4
Jlnuna, MM 350 700 1000 1400 2000
Jnametp, MM 300 300 300 300 300

C 2001 r. JIyxkckas cenpXo3TexXHHKa Ipou3BoANT Tutronmiku [13-10,
KOTOpBIE SBISIOTCS aHaIoroM IOk «Murska 700 Sy.

Cremmamucramu ['HY 3HUUMCX Cesepo-Bocroka mm. H. B. Pya-
HUIIKOTO M3y4YeHa IeNIeCO00pa3HOCTh MPUMEHEHUsS JIBYXCTYIIEHYAaTOrO
IUTIOLLEHHUS BMECTO OJHOCTYIEHYATOr0. DKCIIEPUMEHTAIbHbIE UCCIIEN0-
BaHMsI MPOBOAMINCH HA 3€PHE BIAXKHOCTBIO 16%, KOTOpas moaaepKu-
BaJIaCh IIOCTOSIHHOM.

ITo pesynpTaTaM 3>KCIEPUMEHTAIBHBIX HCCIEAOBAaHUN MOCTpOE-
HBI TpaduecKre 3aBUCHMOCTH M3MEHEHHUs dHeproemMkoctu O (puc.
7a) u ynenbHBIX 3Heprosarpar g (puc. 76) OT BXOJHOI'O MEXBajb-
[HOBOTO 3a30pa IMEpPBOH CTYNEHW IJis OJHO- M JIBYXCTYHNEHYATOrO
rrorenus [20].

AHalu3 MOJIyYeHHBIX JAHHBIX MO3BOJISIET CHENATh BBIBOA, YTO IPHU
YBEITMUEHUH CTENECHM IUTIOIIEHUS IJIS1 JBYXCTYNEHYATOrO IUIIOIICHHS
(T.e. YMEHBIIEHUSI MEXBAJIbLIOBOIO 3a30pa BTOPOM CTYIEHU) yIENbHBIE
9HEPro3aTparbl CHIKAIOTCSL.

Ha puc. 7 a, 6 nokazansl 30HbI | (7151 OJHOCTYNIEHYATOTO TUTFOLLICHHS) U
2 (m74 JBYXCTYNEHYATOrO IUTIOIICHHSA), KOTOPBIC OMPENeIsIIOT Tpeebl
HCTIOB30BaHNsl TOTOBOTO HMPOAYKTA, OTBEYAIOILETO 300TPEOOBaHUSM, OT
BBIXOJJHOTO MEXKBAJIBLIOBOTO 3a30pa. AHAJIM3 3THX 30H JOKa3bIBACT, YTO
UCTIONB30BAaHUE JIBYXCTYNEHYATOrO TUTIOMICHHUS TI0 CPABHEHHIO C OJJHOCTY-
[IEHYATHIM IT03BOJISIET CHU3UTh SHEPIOEMKOCTb U YAECJIBbHbIE 3HEPro3aTPaThl
MuHIMYM B 10 pa3 (pa3Huta mwiomiazaei 304 1, 2).

Ha ocHOBaHMM TONYyYEHHBIX ONTUMAIBHBIX KOHCTPYKTHBHO-
TEXHOJIOTHYECKUX TapaMeTpoB M pekuMoB paboTel B 'HY 3HUUCX
Cesepo-Boctoka nm. H. B. PynHUITKOTO M3rOTOBIIEH OMBITHBIN 00pa3er]
TEXHUYECKOTO CPEICTBA ISl ABYXCTAIUMHOTO TUTIOMICHHS 3€pHA C OJl-
HOBpPEMEHHBIM BHeceHHeM KoHcepBanToB [13/]-3 (puc. 8) [18].

I13/1-3 mo cpaBHEHWIO C OAHOCTAIMHHBIMU YCTAHOBKAMH TIO3BOJISIET
IDTIOMIMTE 3€PHO BANbIIaMHU C TJIAJKOW pabouell MOBEpXHOCTHIO ¢ 00IIb-
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Il SHEPrOeMKOCTBIO paboydero

r

OHOCTBIO, MEHBIIIE

MIPOIIEcca U BBIXOJIOM XJIOIBEB, OTBEYAONTNX 300TPEOOBAHMSIM.

LI€H IPOITYCKHOM CIIOCO
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Puc. 8. Koncmpykmuero-mexnonocuyeckas cxema mexHu4ecKkoeo cpeocmeda
071 08yXCMaoutiHo2o narweHus sepua: 1 — pama; 2, 9 — anekmpoosueamenu;
3, 5,14 — ouuwarowgue Hodcu, 4 — pemennas nepedaua, 6 — OCHOBHOII 8asiey;
7 — peaynupyemvle onopwvl; 8§ — numarowee ycmpoucmeo (003amop);

10 — yennas nepedaua, 11 — numamenvhoitl 6yHkep, 12 — 6okosotl saney;
13 — 3awumnoe ycmpoticmeo, 15 — nudicnuii eaney, 16 — gvlepy3Hotl wHeK08bll
mpancnopmep; 17 — ¢popcynra

Jlnst BHECEHNST KOHCEpBaHTa B M3MEIIbUCHHBIN MaTeprai B IIHEK yc-
taHoBneHa (opcyaka (17). OGopymoBaHue s MOJA4Yd KOHCEPBAHTA
pa3MelaeTcs Ha OTJeIbHOMN mIaThopme.

TexHuueckasi XapaKTEPUCTHKA ONMBITHOIO 06[)23113
ZIByXCTyHeH‘IaTOﬁ IVIIOIUJIKHA 3€pHa

VcraHoBIIeHHAss MOIITHOCTh, KBT 17,75
[IpomyckHas clIOCOOHOCTH APOOHITKH 3,8 /9
DHeproeMKkocTb, KBT-4/T 3-5,5
VY nenpHBIE SHEpro3aTpaTsl KBTw/(T €. cT. 1m1.) q =2,3-3,1
Cxox ¢ cuta @ 2,5 mm, % He 6ouee 0,4
JuameTp BanbLOB, MM D =275
OKpyXHasi CKOPOCTh BaJIbIIOB, M/C v =15,6-6,3
JlimHa pabouei OBEpPXHOCTH BAJIBIIOB, MM 400
MexBaJIbLIOBBIN 3a30D, MM:
[EPBOMU CTYIIEHU 1,8
BTOpOH 0,7
Macca, kr 550
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B xozne BenoMcTBeHHBIX HcnbITanuil B ¢. PareeBo a/¢p «JIBypeube»
Kuposo-Yenernkoro paiioHa Ha 3epHE O3UMOW PXKHM BIAKHOCTBIO 14-
16% mnpomyckHast ciocoOHOCTh cocTtaBmia O = 3,6 T/4, SJHEPrOEMKOCTb
2= 3,1 xBru/t, npu Bnaxxnoctu 20-30% Q = 3,8 1/au 3 = 3 kBru/t.

Jns cpaBHeHUS: IpU BIKHOCTH 14-16 % TporrycKHast CIOCOOHOCTh MPU
mrommeHnd samens O = 3,4 1/4, sHeproeMkocts O = 4.4 xBtu/t, a nipu
wnomennn opca QO = 2,5 1/4, D = 3,6 kBru/T. DHEproeMKocTh Impoiiecca
TUTEOLIICHNST STAMEHSI BBIIIE, YeM y PyKU M OBCa M3-3a Oosiee BHICOKOH TBEPIIO-
CTH JJaHHOTO 36PHOBOTO MaTepuasa, a HU3Kasl MPOITyCKHasi CIOCOOHOCTh Ha
OBCE OOBSCHSETCS TEM, YTO OBEC SIBISIETCS IUIEHYATON KyJIBTYpOl M TIpU
TUTFOLICHNH YXY/AIIAIOTCS YCIIOBHS 3aXBaTa 3epHa BAIbIIAMH.

BbUr BBITIOMHEHB! pacyeTsl JUTs OMpeeteHns] SKOHOMIUYecKor Adex-
THBHOCTH MCIOJIb30BaHUsI YCTAHOBKH VIS IBYXCTaAMMHOIO IUTIOLIEHUS 3ep-
Ha Pa3IMYHBIX KyJBTYp C OJHOBPEMEHHBIM BHECEHHEM KOHCEPBAaHTOB
II3/1-3 mo cpaBHEHMIO C TUTIOLUWIKONW ISl OJHOCTAUMHOTO TUTIOIICHHS
3epHa pa3MUUHBIX KyabpTyp «Murska-350Sy». Mcxonabie MTaHHBIE W pacyeT
TEXHUKO-DKOHOMHYECKOH A(pexTnBHOCTH TprBenienHs! B Tabm. 17, 18. ['omo-
Bas Harpyska B XO3sHCTBE Ha TEXHHYECKUE CPEICTBA ISl TUTIOLICHUS 3epHa
I31-3 n «Murska-350S» cocraBmser 1000 1. [Tpoext onToBoii 1ieHb! 6a30-
BOI MallMHbI X HOBOI'O TEXHUYECKOTO CPECTBA MPHHSITHI UCXOMS U3 Pealb-
HOI cronmocTH Ha Havaso 2005 T.

17. cxoaHble faHHBIE I/ PacyeTa TeXHUKO0-IKOHOMHYECKOI
3¢ (peKTUBHOCTH NPUMEHEHHS] TEXHUYECKOI0 CpeACTBa
AJIs ABYXCTAAUITHOTO MJIIOIEHHUSI 3ePHA C OJHOBPeMeHHbIM BHeCeHHeM
koHcepBanToB I13/1-3

. Hogwrii
TMoka3zatenu Obosma- | basosbiit BapUaHT
yenue | BapuaHT (b) (H)
OnroBas 11eHa, pyo. 1, 350000 140000
KoaddumueHT nepeBoia onToBoii eHbI B m 1,2 1,2
0alaHCOBYIO, YUUTHIBAIOIINHI 3aTPaThl HA
MIOCTaBKY, COOPKY M PeTyTUPOBKY MAaIIWH
l'onoBast HopMaTHBHAs Harpy3Ka, 4 T 200 260
[IpomyckHast cltocOOHOCTD, T/4 w 5 3,8
OO0CTyKIBAFOIIHIT TEPCOHAT JI 1 1
Yaconast Tapr¢Has cTaBKa MEXaHHKa TEXHO- 4, 15 15
JIOTHYECKOW JTMHUH, PyO/d
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Ilpooonscenue mabn. 17

. Hosprit
0O6o03Ha- bazoBbiit
[Tokazarenu BapHaHT
uyeHue | BapuaHT (b) (H)
3arpatsl Ha XpaHeHHe, pyo/d 3, 0,15 0,15
VcraHoBIeHHAs MOIITHOCTE, KBT N 30 17,75
CTOMMOCTB IIEKTPO3IHEPTHH, PyO/(KBT 1) C, 0,8 0,8
Hopma aMOpTH3aMOHHBIX OTYHCICHUH, Y% a 16,7 16,7
Hopma oTunciennii Ha peMOHT U TEXHHUYE- Kp 1,8 1,8
ckoe oOciyxuBanue, %
KoadduimeHT ncmonb30BaHus IKCIUTyaTa- K, 0,95 0,95
LIMOHHOTO BPEeMEHHU

Tl'onoBoit sxoHOMUYeckHid A(G(HEKT OT MPUMEHEHHS TEXHHYECKOTO
cpeAcTBa Ul JBYXCTQAMHHOIO IUTIOLICHHS 3€pHA C OAHOBPEMEHHBIM
BHeceHueM koHcepBaHToB [13/1-3 cocTaBurt:

Or=[(HB+E-KE)-(MH+E-KH)]-W-T-K3 = [(90,03+0,15-442,1)-
-(41,24+0,15-179,0)]-3,8-260-0,95 = 82840 py6.

O} PexTHBHOCTh MPUMEHEHNSI KOHCEPBAHTOB 3aBUCUT OT PaBHOMEP-
HOCTHU WX BHECEHUs (CTEICHb PAaBHOMEPHOCTH He MeHee 95%) u cobitto-
JICHUSI OCHOBHBIX TEXHOJOTHYECKHX MPUEMOB NPH 3aKJIaiKe 3epHa Ha
XpaHeHHe. PaBHOMEpHOMY BHECEHHIO KOHCEpPBAHTA B IUTIOLIEHOE 3€PHO
CIOCOOCTBYET MCIOIB30BaHUE PA3IMYHBIX HACOCOB-103aTOPOB, obecIie-
YUBAIOUIMX TOYHOCThH JIO3UPOBAHMS M KauyeCTBEHHOE PACHbUICHHUE Tpe-
nmaparta. Kak mpaBmiio, GOpcyHKH HAacOCOB pacriojiaraloT B OCHOBAHHH
BBITPY3HOTO ITHEKA BAJIBLOBON MEJILHUIIBI, YTO OOECIeYrBaeT JOMOJI-
HUTEJIbHOE MEPEeMEIIMBAHNE 3epHa C KOHCEPBAHTOM IO MEpE €ro BbI-
TPY3KH.

OcHoBHBIE TPeOOBAaHMS K BHITIOJTHEHHIO TEXHOJIOTHYECKUX OIepannii
BHECCHUS U CMEIIMBAHMS KOHCEPBAHTA C 3€PHOM: TOUYHOE JO3MPOBAHHE
KOHCEpBaHTa; PaBHOMEPHBIN ITOTOK 3€pHA B IUTIOMIMIKE, TIIATEIHHOE
nepeMeIInBaHre KOHCEPBaHTa C 36PHOM.

Heo0xonumMocTh BBICOKO paBHOMEPHOCTH paclpeiesieHus] KOHCep-
BaHTa 00yCJIOBJIEHA TEM, YTO HE0OpaOOTaHHOE 3epPHO HE TOJIBKO ILIEC-
HEBEET CaMoO, HO M CTAHOBHTCSA MPUYMHOW TOPYHM COCEIHETro 00pabo-
TaHHOTO 3€pHa.
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18. PacueT TeXHHKO0-IKOHOMHYECKOI 3¢ (peKTHBHOCTH NPUMEHEHHs TEXHHYECKOI0 CPeiCTBa
AJIS ABYXCTAIHITHOT0 ILTIOLICHHUS 3¢PHA C OJHOBPEMEHHBIM BHeceHHeM KoHcepBaHToB I13/1-3

IloxazaTenu

basoBblil Bapuant

Hogrlit BapuanT

@dopmyJia 1y pacyeTa | YHUCIOBOE BBIPAKe- | YHCIOBOE 3HA- | YHCIOBOE BBIpakeHHe Gop- | 4ucioBoe
Hue GopmyIibl YeHUe MYJIbI 3Ha4YeHHe
g;‘gaHCOBa’I 1eHa, B =Iom 3500001,2 420000 140000-1,2 168000
V ie/IbHbIE 3aTPAThI
Ha 3apaboTHYIO 3=>(4J)/W-K> 15-1/5-0,95 3,16 15-1/3,8:0,95 4,16
iaty, pyo/t
AMOPTH3aLIMOHHEIE |, . ) ) 420000-16,7/ 168000-16,7/
orancnenus, py6/r 10 @/WT100-K> 5-200-100-0,95 73,83 3,8:260-100-0,95 29,89
V nenvHble 3aTpaThl
Ha PEeMOHT U TeX- . . 420000-1,8/ 168000-1,8/
muueckoe obeny- 12 KP/WT100Ks 5:200:100-0,95 7,96 3,8:260:100-0,95 3,22
JKUBaHUe, pyo/T
V nenvHble 3aTpaThl
Ha 3JIEKTPOIHEP- O=N-Co/W-K> 30-0,8 /5-0,95 5,05 17,75-0,8/3,8:0,95 3,93
THIO, PyO/T
Y ACIIbHbIE 3ATPATL X=3x/W-Ko 0,15/5,0:0,95 0,03 0,15/3,8:0,95 0,04
Ha XpaHeHue, pyo/T
VeapHbIC KalkTAa- - - ) ) 168000/
T K=b/W-T'K» 420000/5-200-0,95 4421 3.8-260-0.95 179,0
VY nenbHbIC 9KC- 3,16 +73,83 +
nnyatammonnse  Mo=3 + A+ P+3+X  +7,96 +5,05+ 90,03 41612989 43,224 4y 04
+3,93+ 0,04
3arpaThl, pyo/T +0,03




PyuHoe BHeceHHMe KOHCepBaHTa JEWKOH WIIM aHAJOTMYHBIMH TPH-
CHocoOJIeHUSIMU He 00€eCTIeunBaeT PABHOMEPHOI'O €r0 PACIPEACICHHUS B
3epHOBON Macce, OATOMY IIPUMEHSTh €ro HeLenecooOpa3Ho u Hebe3o-
M1acHo.

B C3 HUMMDCX nist BHeCEHHsS KOHCEPBAHTOB pa3pa0dOTaH M BbI-
IMycKaeTcst Hacoc-mo3aTop (puc. 9), ombITHRIE 00pa3Ibl KOTOPOTO IMPO-
nuti ucnbiTanus Ha CeBepo-3anaanoit MUC u mmmpokyro mpou3BOACT-
BEHHYIO MPOBEPKY B CEIHCKOXO3SAMCTBEHHBIX Opranmsauusx Poccun u
benapycwu [21].

KoHncTpykius Hacoca gaeT BO3MOKHOCTE pabOTHI C JIFOOBIMHA MaJio-
BSI3KMMHU TEXHOJIOTUYECKUMH JKUIKOCTSMH, BKIIIOYAs )KUJIKOCTH Ha OC-
HOBE OPraHMYECKHX KHCJIOT. YCTAaHOBKA [O3bl BHECECHHUS OCYILECTBIIS-
€TCsl CMEHHBIMH APOCCENIbHBIMY 11ali0aMH B PacIbUIMTEIbHON (OpCyH-
K€ WJIM 103aTOPOM.

Puc. 9. Hacoc-003amop eneceHus KOHCep8anmos
6 narougeroe 3epro koncmpykyuu C3 HUUMOCX

@DopcyHKa BHECEHHUS] KOHCEPBAHTA YCTAHABJIMBACTCA HAJ TOHHBIM
mHekoM. CMelnBaHUe KOHCEPBAaHTA C 3€PHOM MPOMCXOJUT B JJOHHOM
LIHEKE IUTIOLIMIKY IPU IEPEMEIIEHUH 3epHa OT BAJIbIIOB K BBITPY3HOMY
351eBaTOpy. B BBIrpY3HOM 3i1€BaTOpE MPOUCXOIUT AOTOIHUTEILHOE Iie-
pemenrBaHue.

Texunueckas XapaKTepucTuKa

[Tpon3BOANTEIBHOCTS, JI/MUH 10-15
Homunansnoe nasinenue, mlla 0,035
Homunanenas momuocts, BT 110
Hamnpspkenue nutanus, B 12
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B 3aBucuMoCTH OT pa3BUTHSI MHKECHEPHOW MH(PACTPYKTYpHI Cellb-
XOTPEIPHUIATHH, TEXHHIECKOW OCHAIIEHHOCTH W MPHPOJHO-KINMATH-
yeckux yciouid ['HY C3 HUMMOCX mpemmaraer MCmonp30BaTh de-
TBIPE TEXHOJIOTHYECKUE CXEMBI IUTIONICHUS U XMMHUYECKOTO0 KOHCEPBU-
pOBaHUS BIaKHOTO (hypaskHOT'O 3epHa: MPOM3BOACTBO KOPMOB C ILIIO-
I[IEHHEM 3epHa M BHECEHHEM KOHCEPBAHTAa B I10JIE, TIPOM3BOACTBO KOp-
MOB C TUTIOIICHUEM 3€pHa M BHECEHHEM KOHCEpPBaHTa B XPaHMIIHIIE,
IUTIOIICHHE U KOHCEPBUPOBAHME 3€pHA HA CTAIIMOHAPHOM MYHKTE (OT-
KPBITOH IUTOIMIAKe), 3aKJIaIKa TUTIOIEHOT0 U KOHCEPBUPOBAHHOTO (y-
PaKHOTO 3€pHA B TIOIMATUIICHOBBIN pyKas [15, 22, 23, 24].

Texnonoeuveckas cxema npou3eo0Cmea KOpMos ¢ NloueHuem 3epHa
U 8HeceHueM KOHCep8aHma 6 noje BKII0YaeT B ce0sl CIeAyIoIIHe onepa-
nun: yOOpKa 3epHOBBIX KYJIBTYp — 3arpys3ka IUTIONIMJIKH B IOJIE —
IUTIOILICHKE B T10JIe — BHECEHHE KOHCEPBAaHTA U CMELIMBaHUE — TPaHC-
MOPTUPOBKA TOTOBOT'O MPOAYKTa — 3aKiajKka Ha XpaHeHue (puc. 10).

[IpenMymiecTBOM TaHHOI CXEMBI SIBIISCTCS COKpAIIEHHWE YHCIA I10-
TPYy30-pa3rpy30uHbIX OIEpALHii; K HEJIOCTATKAM MOKHO OTHECTH YBe-
JTMYCHHE BPEMEHH BBITPY3KH 3€pHa M3 OyHKepa KoMOaiiHa M3-3a MaJoi
BMECTHMOCTH OyHKepa IUTIOMIMIKY, HCIapeHHe KOHCEPBaHTa BO BpeMs
TPAHCIIOPTUPOBKH KOpMa K MECTy XpaHEeHHs. B maHHOM ciydae BO3-
MOYKHO OOCITy’KMBaHHE He Ooliee IBYX-TpeX KOMOAWHOB OJHOH ILIIO-
LIUIKOM mpu ce30HHOM Harpy3ke a0 500 T.

Puc. 10. IIpouzsoocmeo kopmos ¢ nioujeHuem 3epHa
U 8HeceHueM KOHCep8anma 6 noie
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CocTaB KOMIUIEKCA TEXHHYECKHX CPEACTB JUISl peau3aliid 3TOU
TEXHOJIOTHH TIPOM3BOACTBA IUTIOIICHOTO M KOHCEPBHPOBAHHOTO XHMHU-
YECKUM CITOCOOOM BIIAXHOTO (PYpa)KHOTO 3€pHA M TEXHUKO-IKCILTya-
TallMOHHBIEC TOKA3aTeIH PaOdOThl MAIIMH U 000PYAOBAaHMS MPUBEICHEI B
Tabmn. 19.

19. CocTaB KOMIJIEeKCA TEXHHYECKHX CPEACTB H TeXHHKO-
IKCILTYaTAllMOHHBIE MOKA3aTeJH PadoThl MAIMH M 000PYA0BAHUS

Tpoussomu- Pacxon | OGcmyxu-
Onepanus Kommuiexe mammma TCIBHOCTD TOILINBA, | BarOIUI
(okemyara- /T | nepconan
HOHHAS), T/4
VYo6opka 3ep- |CK-5M 2,5 5,3 1
HOBBIX KyJib- |«EHuceii-1200H» 3,0 4,8
Typ «SR-2065» 3,5 5,1
«Mega 350» 5,2 4,2
JD 1550 CWS 5,1 4,5
[Torommenne  |[MT3-80 + «Murska-350» 3 2.9 1
3epHa MT3-80 + «Murska—700» 5,5 2,2
MT3-1221 + «Murska—1400» 11 1,5
MT3-80 + NC-2210 6 2,0
Tpancnopru- |I'A3-3507
poBka kopma |3uJI-MM3-554 2
KamA3-55102
Tpam6oBka u |[IT-75M 0632 | 1412
YKpBITHE

Texnonozuyeckas cxema npou3800Cmea KOpMO8 ¢ NIOWEeHUEeM 3ePHA
U BHeceHUueM KOHCep8aHma 6 Xpauuiuue BKIIOYaeT B ceOs Cleayromie
oreparuu: yoopka 3epHOBBIX KyJIbTyp — TPaHCIIOPTHPOBKA 3€PHOBOTO
BOpOXa — IUTIONICHUE B XPAaHWIMILEC — BHECEHUE KOHCEpBAHTAa U CMe-
[IMBaHNe — YIUIOTHEHHE U 3aKJajKka Ha xpaHeHue. OuH U3 BapHaHTOB
pa3MenieHrs TEXHOJIOTHIECKOTO 000pYAOBaHUS IUTIONICHUS U KOHCEp-
BHUpPOBaHUs 3epHa B XpaHunuiue npeacrasiaeH Ha puc. 11 (I'TIC «Mbic-
TUHCKUIY, JIeHuHrpanckas odnacte) [18].

K HenmocTaTkam Takol TEXHOJIOTMYECKOW CXEMBI CIENYET OTHE-
CTH TMOBBIIMICHHYIO KOHIIEHTPALMIO MapOB KOHCEpBAaHTA B XPaHUIIH-
me. HeoOxoauma MmocTOsTHHAsi BEHTWISLMS XpaHWIMINA TPU 3a-
KJIaJIKe KopMa.
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Puc. 11. Texnonoeuyeckas cxema npuzomogneHus
KOHCep8UpOB8aHHO20 NIIOUjeH020 3epHa 8 XpaHuuuje:
1 — 3epnosoii 60pox na niaowaoxe pasepysKu,
2 — obopydosanue 05 3aepy3Ku 3epHa; 3 — NIOWUIKA,
4 — 3anonnsemvlil 3epHOM 3ACeK;
5 — 3acek 20mogozo Kopma, 6 — eMKOCmU ¢ KOHCEPBAHMOM,
7 — 6pemenHas nepe2opooka

CocTaB KOMILIEKCa TEXHUYECKUX CPEICTB JUIS pean3alui TeXHOIO-
UM TPOU3BOJCTBA IUTIOMICHOTO M KOHCEPBHPOBAHHOTO XHMHUYECKUM
crocoboM BIAKHOTO (hypaXHOTO 3epHa B XPAHWIUINE W TEXHUKO-
9KCIUTyaTallHOHHbIE MOKa3aTeNln paboThl MallMH U 00OPYIOBaHUS TPH-
BeJeHsl B Ta0i. 20.

Texnonoeuveckas cxema npou3e00Cmea KOpMos ¢ NloueHuem 3epHa
U 8HeceHueM KOHCepeanma Ha CmayuoHapHOM nyHKme BKITIOYaeT B ces
CIIEAyIOIIKE onepannu: yOopKa 3epHOBBIX KYJIbTYp — TPaHCIIOPTUPOB-
Ka 36pHOBOTO BOpOXa —> IUTIONICHNE HA CTAI[IOHAPHOM IYHKTE — BHe-
CeHHE KOHCEpPBaHTA M CMEIIMBaHWE — TPAHCIIOPTUPOBKA TOTOBOTO
MPOJIYKTa K MECTY XpaHCHUs] — YIUIOTHEHHUE W 3aKjaJKa Ha XpaHCHHE
(puc. 12).

51



20. CocTaB KOMILJIEKCA TEXHUYECKHX CPEJCTB M TEXHUKO-
IKCILTYATAIIMOHHBIE OKA3aTeH PA60Thl MAIIMH U 000PY/I0BAHUS

JUIs1 padoThl B XpaHUJIHIILE

IIpousBoaurens- Pacxox O6cmyxn-
Onepauus Kommnexc mamms | HOCTB (9KCIUTya- TOIIHBA. 1T BaIOIIUI
TaIMOHHAs), T/4 i TepCOHAI
Yo6opka 3epHo- |CK-5M 3 4,87 1
BBIX KyIbTYp  |«EHnceit-1200H» 3,5 4,2
SR-2065 4 4,87
«Mega 350» 5,8 3,6
JD 1550 CWS 5,6 4,1
Tpancnoprtu-  |I'A3-3507 - - 1
pOBKa 3epHa 3uJI-MM3-554
KamA3-55102
3arpyska B CK-2 8 4% 1
TUTIOIIMIIKY I1C-10 5 7*
OBC-25 10 7*
[Tromenne BM-10 6 32% 1
3epHa «Murska -350» 3,5 15%*
«Murska -700» 6 30*
Ynnoruenue u
YKPBITHE KOpMa Bpyunyio i ) 3-4

.
VcraHoBJICHHAS MOIIIHOCTh, KBT.

Puc. 12. Texnonocuueckas cxema naioujetus U KOHCEPEUPOBAHUsL 3epHA
HA cMayuoHapHoM nyHKkme (OmMKpwlmou niowaoxe)

JlaHHBI BapUaHT TEXHOJOIMM IUIIOLICHHUS W KOHCEPBUPOBAHMS
BJIAKHOTO (Dypa’KHOTO 3epHa 00ECIEUYNBACT BBICOKYIO NPOU3BOAUTEIb-
HOCTb TEXHOJIOTUYECKOH JIMHUM B CTAllMOHAPHBIX YCIOBHX. BanoBoii
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00BbEM TPOM3BOACTBA ILUIIOIIEHOTO 3epHAa MO AAHHOW CXeMe COCTaBISEeT
1500-2000 T mpu MCHONB30BAaHUM TUTIOMIMIKH (PAKTHUECKOH MPOU3BO-
IUTEIBLHOCTRIO 12-15 T/4.

CocTaB KOMILIEKCa TEXHUYECKUX CPEICTB JUIS pean3alii TeXHOIO-
MM TIPOM3BOJCTBA IUIIOIIEHOIO M KOHCEPBMPOBAHHOIO XHMHYECKUM
Croco0oM BIIXXHOTO (hypaXXHOTO 3e€pHA Ha CTAIMOHAPHOM TYHKTE (OT-
KPBITOH IUIOLIAJIKE) M TEXHUKO-IKCILTyaTallMOHHBIE [10KAa3aTeIn padoThl
MaIlIiH U 000pY0BaHUS IPHUBEIEHBI B Ta0d. 21.

21. CocTaB KOMILUIEKCA TEXHHYECKHX CPeICTB H TEXHUKO-
IKCITyaTALIMOHHBbIE T0KA3aTe/ M PadoThl MAIIIUH U 000pPY/10BaHUS
JJ151 padoThHI HA CTAIMOHAPHOM MYHKTeE

IMponssogurens- | Pacxox | O6cimyxu-
Onepauust Komruteke mammn HOCTh (3KCILIya- |TOIUIMBA, | BAIOIIMN
TAIMOHHAs), T/4 /T nepcoHal

Y6opka 3ep- CK-5M 3 4,87

HOBBIX Kylb-  |«EHuceii-1200H» 3,5 4,2

Typ SR-2065 4 4,87 1
«Mega 350» 5,8 3,6
JD 1550 CWS 5,6 4,1

Tpancnoptu-  |'A3-3507

pOBKa 3epHa 3uJI-MM3-554 - - 1
KamA3-55102

3arpy3ka B CK-2 8 4*

TUTFO LMK A T1C-10 5 7* 1
OBC-25 10 7*
MT3-80+KYH-10 10 0,91*

[Trommerne BM-10 7 32%

3epHa «Murska -350» 4 15%*

«Murska - 700» 7 30%
MT3 1221 + «Mur- 1
ska 1400» 15 1,3
NC -1210 4,5 10*
NC -2210 8 15%*

Tpancnopru- |[I’'A3-3507

poBka rotoo- |3uJI-MM3 -554 - - 1

r'0 MPOJYKTa

TpamboBkau |[IT-75M - 0,6-3,2 1+1-2

YKPBITHE

.
VcraHoBJICHHAS MOIIIHOCTh, KBT.
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Texnonoeuveckas cxema c 3akiaoKoll NIIOUEH020 U KOHCEPBUPOBAH-
HO20 (ypadicHo2o 3epHa 6 NONUIMUNEHOBbLI PYKAB HA OMKPLIMOU NIo-
waoke BKIIOYAaeT B ce0s CleMyloIne Omepanun: yOopKa 3epHOBBIX
KYJIBTYp — TPaHCIIOPTUPOBKA 3€PHOBOTO BOPOXa —> IUIIOIICHUE HA OT-
KPBITOHU IJIOMIaZKe — BHECEHHE KOHCEPBAaHTA U CMEIIMBaHHE — HAOH-
BaHME TOTOBOTO IPOXYKTa B IIOJMITHJICHOBBI PyKaB HA OTKPHITOH
iomnianke (puc. 13).

Puc. 13. Texnonocuueckas cxema naoujenus u KOHCEPEUPOBAHUSL
@dypadicrozo 3epha ¢ 3aK1aoKoll 20mMo8020 NPOOYKma
6 NOIUIMUTICHOBLU PYKAS

CocTaB KOMIUIEKCa TEXHHYECKHUX CPENICTB, U Pealn3aliid TEXHO-
JIOTHYECKOM CXEMBI TUTIOIIEHUS ¥ KOHCEPBUPOBAHMS (DyparkHOTO 3epHa
C 3aKJIaJIKOM TOTOBOTO MPOJYKTA B MOJUATHICHOBBIN PyKaB M TEXHUKO-
IKCIUTyaTallMOHHBIE TIOKa3aTeny paboThl MaIllMH M 000PYAOBaHUS TPH-
BeJCHBI B Ta0I. 22.

Jna TutrotnieHus, BHECEHHSI KOHCEPBaHTa, CMEIINBAHUS €T0 C IUIIO-
IICHBIM 3€PHOM M YIAKOBKU B MOJIUATUIICHOBBIH pykaB (upma «Aimo
Kortteen Konepaya Oy» BwityckaeT umonqwiku «Murskay ¢ ycTaHoB-
JICHHBIM Ha HHUX 00OpYyJOBaHMEM JJisl YMAaKOBKHM T'OTOBOTO MPOIYKTa
(tabmn. 23).

PykaBa, B KOTOpBIE YNaKOBBIBAETCSI 3€pHO, W3TOTOBJIECHBI W3 dia-
CTHUYHOW YTIpyTo# TuIeHKH U umeroT ¥1,5 u 2 m, mmuHy — 1o 60 M, yna-
KoBBIBaIOT B HUX — 110-180 T kopMa.
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22. CocTaB KOMILIEKCA TeXHHYECKHX CPeICTB H TeXHHKO-
IKCIIyaTAMOHHBIE OKA3aTe/ 1 PadoThl MAIIUH U 000PY/10BAHHA
MPHU 3aKJIa/IKe TOTOBOI0 MPOYKTa B MOJIH3THICHOBBIN pyKaB

[Ipoussogurens- | Pacxon O6cmyxu-
Onepanust Komruteke mammn HOCTh (3KCIUTya- | TOIUIMBA, | BAFOLIHIA TIep-
TallMOHHAS), T/4 /T coHaJ
VYo6opka zep- | CK-5M 3,0 4,87
HOBBIX Kynb- | «Enuceii-1200H» 3,5 4,2
Typ SR-2065 4,0 4,87 1
«Mega 350» 5,8 3,6
JD 1550 CWS 5,6 4,1
Tpauncnoptu- |['A3-3507
poBka 3epHa | 3uJ[-MM3-554 1
KamA3-55102
3arpy3ka B TO-18 15 15 1
IUTFOLIWIIKY K-700+norpy3unk 20
[Inromenue
:;epm?1 u natu- | 13 12214 «Mur- 15 1,45 |
ska 1400S2x2CB» ’
BaHHUE pyKaBa

23. TexHu4yeckas XapaKTepuCTHKA IITIOIMMAIOK «Murskay»
€ YIaKOBOYHBIM BBIX0/10M

IMoxkaszarenu «Murska «Murska «Murska «Murska
700S2CB» 1000HDCB» | 1400S2x2CB» | 2000S2x2CB»

[Ipoussonu- Jlo 10 Ho 20 Ho 30 Jlo 40
TEIbHOCTD, T/4
[Torpebasiemast 50-80 80-100 80-120 100-150
MOIIIHOCTb OT
BOM TpaxTto-
pa, kBt
['aGapuTHBIE 4350x2100x  4350x2100x  3500x2350x  3500x2350x
pa3mepbl, MM x3040 x3150 x1820 x1820

K nocromHcTBaM 3TONM TEXHOJIOTMYECKOW CXEMBI MOXHO OTHECTH
HHU3KUE 3aTpaThl TPyAa M MCKIKOYEHHE KOHTAKTa OOCIYKHMBAIOLIETO
IIEPCOHAJNIA ¢ KOHCEPBAHTOM, 3HAUUTEIbHOE CHIXKEHHE PacXoja KOHCep-
BAHTA, BHICOKOE KaYeCTBO XPaHEHHUsI TOTOBOTO MPOAYKTA (MPAKTUYECKU
MOJIHOE OTCYTCTBHE MOTEPh U3-3a TJICCHEBEHUS) 3a CUET OBICTPOro rep-
METHYHOTO yNAaKOBBIBAHMSI KOpMa: MCXOJHAsl BIAXXHOCTb 3€pHA HE OKa-
3BIBAET CYLIECTBEHHOTO BIMSIHMS Ha XpaHEHHWE TOTOBOTO MPOIYKTa, /IS
pasMelIeHNs] PYKaBOB C KOPMOM MOKHO HCIOJIb30BaTh JIFOOYIO POBHYIO
IJIOLIAIKY.
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4. PECYPCOCBEPErAIOLLUE TEXHOJIOTUA

no XMMMU4YECKOMY KOHCEPBUPOBAHUIO

N NoAroToBkKeE K CKAPMJIMBAHUIO BJZIAXKHOIO
LLEJIOrO 3EPHA

B npuBelieHHBIX paHee TEXHOJIOTHUECKUX CXeMaX TUTIOIICHUS U KOH-
cepBUpOBaHMs (YpPasKHOTO 3epHa HE TPEAYCMOTPEHA OJHA W3 BaKHEH-
IIUX TEXHOJIOTHMYECKUX OMeparuii mocaeyoopodHoil 00paboTKH — o4H-
CTKa 3€pHOBOTO BOpOXa. 3epHOBas Macca MojBepraercs oopaboTke B
TOM BHJE, B KaKOM IIOCTYIaeT OT 3epHOYyOOpouHOro komOaitHa. [lpu
HU3KOH KyJIbType MPOU3BOJICTBA 3epHA MPOOIIeMa 3aCOPEHHOCTH 3epHO-
BOT0 BOpOXa BBIXOJUT Ha MEPBEIH I1aH. B 3epHOBOI BOpOX momajaroT
KaMHH, TI0YBa, TalKH, OOJITH, KYCKH CErMEHTOB, okanuHa u jap. Oco-
OCHHO OIACHBI METAJUIMYECKUE JETaliH, KOTOPbIe MOTYT MPHUBECTH K
MOJIOMKE BaJIbIIOB TLTFOINWIKKA. Hapsity ¢ 9THM B 3¢pHOBOM BOpOX ToTa-
JAIOT YaCTH PACTCHUH: KYCOUYKH COJIOMBI, CTEPKHU KOJOCA, KOJIOCOBEIE
Y [BETOYHBIC YCHTYHKH, ITOJIOBA, MSKWHA, CEMCHA COPHBIX PAaCTCHUN U
np. [pucyrcTByromias B BOpOXe COJIOMa HaMaTbhIBACTCS HA IHUTATENb
TUTIOLIMJIKY, MEJIKHE CEMEHa COPHSIKOB IMOMAafaloT B TOTOBBIH KOPM U
MOTYT COXPaHSTh BCXOKECTh, PO JaXKe Yepe3 JKEIyIOK KUBOTHBIX,
COpHas MPHUMECh COJCPKUT CEMEHA PACTCHHH, KOTOpbIE OMACHBI JUIS
opraHu3Mma XHBOTHBIX. [ TIONydeHHsT BBICOKOKAYECTBEHHOTO KOpMa
3€pHO IOJDKHO OTBEYATh TPEOOBAaHUSIM, IPUBEACHHBIM B Ta0I. 24.

CopHbIe COCTABISIONIUE 36PHOBOTO BOPOXa MMEIOT 00Jiee BHICOKYIO
BJIaKHOCTh, YEM 3€pHO. YXKe B Ipolecce 00MOIOTa BIAKHOCTh 3epHa
3aMETHO MOBBILIACTCSI B PE3YJIbTaTe CONMPHUKOCHOBEHHS C MPUMECSMHU.
JlanpHeliliee MOBBINICHUE €r0 BJIAKHOCTH TPOUCXOIUT TPU TPAHCIIOP-
TUPOBAaHMM M XPAaHCHWH BOpPOXa HAa TOKY B OXHJIAHUU 0OpabOTKH
(Tabm. 25). OTo 00yCIOBIEHO TIaBHBIM 00pa3oM Te€M, YTO WHTCHCHB-

HOCTh JIBIXaHHWS COPHOW MPHMECH BO MHOTO pa3 BBIINIC, YeM 3epHa
(Tabm. 26).
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24. OrpaHu4YHNTe/IbHbIE MOKA3ATeJIH KauecTBAa 3ePHOBBIX KYJIbTYP [25]

[Noxasaremn Kywypysa, Osec | Sumens | IIpoco Mure- Poxs | I'opox | Buxa | Copro
3epHO HALA
Bnaxnocts, % 16 16 15,5 15 16 16 16 17 15
CopeprxaHue COpHOI mpumecH, % 5 5 8 8 5 5 5 5 5
B tom uncae:
BpeAHOH 0,2 0,2 0,2 - 0,2 0,2 - - 0,2
ropyaka u Bsi3eis 0,1 0,04 0,1 - 0,1 0,1 - - 0,04
CIIOPBIHBY U F'OJIOBHU 0,15 0,1 0,1 - 0,1 0,1 - - 0,1
KYKOJIs - 0,5 0,5 - 0,5 0,5 - - 0,5
CozeprxaHue 3epHOBOM mpumecH, % 15 15 15 15 15 15 15 15 15




25. U3MeHeHHe BJIAKHOCTH 3e¢PHA B Npouecce yOOpKH
U XpaHEHHS HA TOKY [26]

BraxHocTs 3epHa, %
Kynberypa
U3 KOJIOChEB n3 OyHkepa kombaiiHa | U3 HACBIITK Ha TOKY
Poxb 18,57 19,59 22,62
[Nmenunua 24,52 29,2 31,25

26. UHTEeHCHBHOCTB AbIXaHUSI BOPOXA M €r0 COCTABHBIX YacTei [26]

BraxzocTb Boigenenne CO, 3a 24 4 Ha 100 r cyxoit Maccel, M
Kynberypa N
3epHa, % BOPOX 3€pHO COPHBIEC IPUMECH
Poxsb 28,35 194,55 103,57 433,94
[Tmenuna 22,93 32,57 13,91 341,74

Takxum 00pa3oM, COMOCTABIISISI XOT TIPOIIECCOB KU3HEAEATEIIEHOCTH B
HEMEJIJICHHO OYMIICHHOM 3€pHE U B3ATOM W3 BOpPOXa B OYHKEpe KOM-
OaliHa, OYEBHUIHO, YTO Yy CBOCBPEMEHHO OUYMIIEHHOTO 3€pHAa MpPEAIo-
CBUTKM JIJIs1 00ecnedeHus: ero JTUTENbHOTO XpaHeHHMs] HAaMHOTO BBIIIE,
YeM Y HEOUHIIEHHOTO.

BenencrBue Gonee BICOKOW MHTCHCUBHOCTH JIBIXaHUSI COPHOU MPH-
MECH JUIsl e¢ XUMHYECKOM KOHcepBaluu TpeOyercs Oosiee BBICOKAs
Jl03a Tpenapara, 4eM I 00paboTku yucToro 3epHa. [loaToMmy BHOCH-
MOTO B HEOUHMIICHHBIH BOPOX OOBIYHOTO KOJMYECTBA KOHCEpBaHTa (CO-
OTBETCTBYIOIIETO BIAXKHOCTU 3€pHA U JUIMTEIBHOCTH €Tr0 XPaHCHUS)
MOJKET He XBaTUTh IJIsl HaJIe)KHON KOHCEPBAIMH COPHOW MPUMECH, U C
TeYeHHEeM BPEMEHH OHa HadyMHAeT MOPTHUTHCSA, MPUBOMAA K TOpYE BECh
00beM 3epHOBOI Macchl. KpoMe Toro, copHasi MpuMech OTPUIIATEIILHO
BIIMSIET HA pPABHOMEPHOCTH paclpe/ie]ieHnsi KOHCEpBaHTa 10 BCell macce
3epHa. B aTOM ciydae 1 Haae)KHOM KOHCEpPBAIlUU 3aCOPEHHOTO 3ep-
HOBOTO BOPOXa BBIHYKJICHBI 3HAUUTEIBLHO YBEIUUMUBATH J0O3Y BHOCHUMO-
ro mperiapara, 4To 3KOHOMu4ecku HedddektuBHo. [loaromy B ycinoBu-
X HU3KOW KyJIBTYPHI MPOM3BOJICTBA 3€pHA, YTO TOBCEMECTHO HMEET
MECTO OBITh, OUUCTKA 36PHOBOI'O BOPOXA OT COPHOU NPUMECH SIBIISIETCS
HEOOXOUMON TEXHOJIOTMYECKOW Orepalueii, 00eceynBaroied cootT-
BETCTBHE KOPMOBOTO 3epHa TpeOyeMBbIM IMMOKa3aTeNsIM KadeCTBa U CO3-
JAIOMIeH XOpOIre MPEANTOChUIKH I eT0 UTUTENIbHOTO XpaHeHHs 0e3
MOTEpU TMHUTATEIBHOCTH TPU HKOHOMHOM PACXOJOBAaHUHU KOHCEP-
BaHTA.
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Haubonpiiee pacnpocTpaHeHHE MONYyYHIM TEXHOJIOTMH KOHCEPBH-
POBaHMs IUIIOLICHOTO 3€PHOBOTO BOPOXA, IO CPABHEHHIO C KOTOPBIMU
XMMHYECKOe KOHCEPBHUPOBAHME LEJIOr0 (Pypa)KHOTO 3epHa MMEET Psif
MIPEUMYIIECTB:

* 1IeJ0e 3epHO MpenocTaBisieT Oojiee MIUPOKHE BO3MOXKHOCTU IS
BBIOOpA TEXHOJIOTHH €T0 JajbHEHIeH epepaboTK;

* TpeOyIOTCS MEHee NMPOU3BOIUTEIbHBIC, & COOTBETCTBEHHO U OoJee
JIeIIEBbIC TUTIOLIHIIKH, KOTOPbIE PABHOMEPHO KCIUTyaTUPYIOTCS B Teue-
HUe ToAa (TpH KOHCEPBAIMHU TUTIOIIEHOTO 3epHa s OBICTPOI mepepa-
00TKH Bcero o0beMa 3epHOBOM MacChl B TIEPHOJT 3aTOTOBKH TPEOYIOTCS
BBICOKOITPOU3BOIUTEIbHBIC M JAOPOTHE IUIIOLIMIKK, KOTOPhIE 3KCILTya-
TUPYIOTCSI KOPOTKUI MPOMEKYTOK BPEMEHN);

* XpaHeHne 00pabOTaHHOTO KOHCEPBAHTOM (DYpa)KHOTO 3€pHA MOXKET
OCYILECTBISTHCS HACKINBIO B JIFOOBIX TOMEIECHHUSX H JP.

KoncepBupoBanue 1e0ro 3epHa MperocTaBiIsieT BO3MOKHOCTD I0-
BBILLICHUS €r0 MUTATEIbHOCTH 3a CYET TeIJIOBOM 0OpabOTKH, TaKk Kak
3¢ (EKTUBHOCTD MCIIOIb30BAHUS KOPMOB B LIEJIOM B 3HAYMTEIBHON CTe-
MICHHU 3aBHCUT OT KauecTBa MpeJBapUTEIbHON MOATOTOBKH (DypakHOTO
3epHa. C MOMEHTA MOCTYIICHUSI B OPIaHU3M KMBOTHOT'O U JIO BCAChIBa-
HUSl TIMTaTEJbHbIE BEILIECTBA, BXOIIIME B COCTaB (Pypa)KHOTO 3€pHa,
MPOXOJIAT JUTMTENIFHYIO LTl TPeoOpa3oBaHUi OT CIIOKHBIX A0 MPOCTHIX
B pe3yJibTaTe MEXaHUUECKOr0 BO3JCHCTBUS, THAPUPOBAHUS, KUCIOTHOM
00paboTku U (epMEeHTATHBHOTO pacuieruieHns. OCHOBHOM YacThiO Cy-
XO0ro BemiecTBa (hypaskHOTO 3epHa SIBJISIIOTCS 0€3a30THUCTBIE HKCTpakK-
tuBHbIe BemiectBa (BOB) (60-72%), OCHOBHYO JIOJII0 KOTOPBIX COCTaB-
JSIeT Kpaxmall — OIMH U3 IJIaBHBIX HCTOUYHUKOB SHEPIUHU AJIS1 OpraHu3Ma
KHUBOTHBIX. OZJHAKO MOJIEKYJIbI 3€PEH Kpaxmasa CBs3aHbl MEXIy co00i
HACTOJIBKO MPOYHO, YTO MPOHWKHOBEHUE B UX PACIOI0KEHUE MOJIEKYII
Jpyroro poja HpPOMCXOAMT ¢ OonbiuM TpynoM. Ilmoxas mepeBapu-
MOCTb KpaxMaJla B €ro OObIYHOM COCTOSIHMU NPUBOAWUT K 3HAUYUTENIHHO-
My pacxoay (QHU3HOJIOTHYECKOW 3HEPruH KUBOTHOTro. llosTomy mis
MOBBIIICHUS THUTATEIbHON HEHHOCTH (ypakKHOrO 3epHa MPUMEHSIOT
CIenagbHbIe coco0b 00paboTku. Ilpu 3TOM TexHOIOTHH 00PabOTKH
KOPMOB OCHOBaHBl Ha CIOCOOax HamNpaBJIEHHOTO NpeoOpa3oBaHMs
CBOWCTB MUTATENbHBIX BEHIECTB MCXOMsS M3 3HAHUS OHOJIOTMYECKUX
IIPOLIECCOB, MPOMCXOAALIMX B OpraHU3Me XKHUBOTHbIX. OCHOBHBIMU
(hakTOopaMu BO3NEHCTBHS Ha 3€pHO TPU €ro 00pabOTKe SBISIOTCS
BOJA, JaBjeHHUE, TeMmIeparypa, pajvanus W XUMHYECKHE CpEJCTBa
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KaK KaXIbli B OTHENBHOCTH, TaK M B Pa3IMYHBIX KOMOHMHAIMIX
[27].

M3meHeHust CBOMCTB YIJIEBOJIOB 3€PHA, MPEXKAE BCEro Kpaxmasa, Ha-
OJIFOJTAOTCS TP Pa3IMYHBIX BHUJAX TEIUIOBOW 00paOOTKU. DTO CBSI3aHO
B TIEPBYIO OYepe/ib C TEM, UYTO MPHU BIAKHOCTH MPOAYKTa Bbime 15% u
Temneparype cBeie 65°C IpoucXoauT KieicTepu3anys Kpaxmana, ero
IpaHyJibl JIerpajupyroT, o0pa3yercsi CIUIOLIHAs TOMOTeHHasl Macca Bbl-
COKOH BSI3KOCTH C YETKO BBIPRKEHHBIMH KJICSIIMMHU CBOWCTBAMHM, HAXO-
JATIascs B BSI3KO-TEKYYeM COCTOSHWMHU. Takod Kpaxmaln Jierde paciier-
JSETCSI Ha TMPOCTHIE YTIEBOBI, T.€. MPOSIBIAET 00Jee BBHICOKYIO IMOAAT-
JMBOCTbH JCHCTBHIO aMUJIOTUTUYECKUX (DEPMEHTOB.

Kpome Ttoro, BciencTBue AECTPYKIMHM MaKpOMOJEKYNT Kpaxmalna
MIPOUCXOANT yBEIMYCHHUE CONEP’KAaHUS JEKCTPUHOB (B 3aBHCHMOCTH OT
crocoba oOpabOTKM WX KOJIMYECTBO Bo3pactaeT B 3-18 pas). Ilapan-
JeTbHO ¢ M3MEHEHHEM CBOMCTB YIJIEBOAOB HAOJIOAAETCS M3MEHEHUE
0eTKOBOTO KOMITJIEKCa, B PE3yNbTaTe Yero ImepeBapuMOCTb OEIKOB ITO-
BBIIIIAETCS.

3epHOBOE CBHIPbE HEPEAKO B 3HAUYMTEILHOW CTENEHH OOCEMEHEHO
MUKpOOpraHu3Mamu. VX WHTEHCHBHOE pa3BUTHE MPHUBOAHWT K TIOpUYE
MIPOJYKTa, TIOTEPSIM B MAacce CyXOro BEIIeCTBA, CHIKEHHIO €r0 KadecT-
Ba. MccienoBanue 3epHa, MOPaKEHHOTO HEKOTOPBIMH BHJAMH IJiece-
Hel, MoKa3aso BO3MOXKHOCTh MPUCYTCTBUS B HEM TOKCHYHBIX ISl 4eJI0-
BEKa M JKUBOTHBIX MPOAYKTOB MeTaboIM3Ma dTHUX rpnooB. Mukpodiaopa
3epHa B OCHOBHOM COCTOUT U3 ME30()HMIUIOB, MMEIOIINX MaKCUMAIbHYIO
Temneparypy BepkuBaHus 45°C [28].

Takum 00pa3om, MPU PA3TMIHBIX TEXHOJOTHIX TEIIOBOK 00paboTKH
B pe3yJbTaTe CIOXKHBIX MPEoOpa30BaHU MPOUCXOIAT TIOBBIIICHNE TTH-
TaTEeJIbHON HEHHOCTH MCXOTHBIX KOMIIOHEHTOB KOMOWKOPMOB, HX 00€3-
3apakMBaHMUE, YTO B KOHEYHOM MTOT€ 3HAYUTEIHHO IMOBBIIIAET U Kade-
CTBO KOPMOB.

AHanu3 pe3yNbTaTOB HCIOJNb30BaHHUA B pAIMOHAX J>KUBOTHBIX H
OTHLB KOPMOB, MOABEPTHYTHIX Pa3IMYHBIM BHIAM TEIJIOBOH 00paboT-
KM, TIOKa3aJl, 9To HamOoyiee 3(PGHEKTHBHOU SBIACTCS MHUKPOHHU3AIINS
(tabin. 27).
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27. I¢peKTUBHOCTH UCTOJIH30BAHUS KOPMOB,

MNOABECPTHYTHIX PA3JIUNIHBIM BUAAM TEIJI0BOM 06p260TKl/I

Pocr npu- CHmxeHne
Texnomnorust 06paboTKH Bupsl ;KuBOTHBIX 3aTpar Kop-
BecoB, % N
MOB, %
JBoitHoe rpanynupo-  Tendra 5-6 6-7,3
BaHUE
OKCTpYAUPOBaHUE ITopocsara-oTbeMbIIIH 18,6 9,7
DKCTARMpOBaHHE ITopocsita 2,8-8,8 2,5-5,3
prmsta 4,7-6,2 3,5-4,9
Mukponusanus [TopocsTa-oTbeMbln 12,3-34,1 6,5-21,1
Tensra go 95 nHeit 10,8 6,0-7,2
[HomxxapuBanue [lopocsTa pannero oreema  0,1-1 0
[Homxxapusanue ¢ npo- Ilopocsara pannero orbema 7,5-11,3 8-10,3
apuBaHUEM
[IponapuBanue Ilopocsita pannero oreema  2,5-3,3 2,1-3,2
[Iponapusanue c mmo- Ilopocsra no 60 queit 11,5-13,3 10,1-12,2
IIEHUEM Tensta o 95 nHen 8-10 4-5
Tepmoscrpynuposa-  Ilopocara-orbemsblinu 6-12 5-9
HUE
drakupoBaHue ITopocsTa 1,8-2,4 1,2-1,6

MukpoHHU3anus MPECTaBIsICT COO0H MPOIECC TEIUIOBOM 00pabOTKH
(ypaskHOTO 3epHa HHTEHCUBHBIM NoTOKOM MK-n3mydenus ¢ uesnsto mo-
BBIILIEHUSI €r0 KOPMOBBIX CBOMCTB. Ee cylIHOCTH 3akitodaercs B TOM,
yto notok MK-u3nydenus: umeer cnocoOHOCTh MPOHUKATh B 00padaThI-
BaeMbIl MaTepual, BbI3bIBas €r0 WHTEHCUBHBINA TIyOMHHBIA Harpes.
BayTpu 3epHa Boza BO BceM 00beME 3HIOCIEPMa MIHOBEHHO IIE€PEXO0-
T B TICEBIONApO0Opa3HOe COCTOSIHUE M CTpeMHTCsl TUPPYHAUPOBATH
C BBICOKOW CKOPOCTBIO M3 3€PHA B OKPYXawlIyto cpeny. OQHaKO IIOT-
HBII aJeHpOHOBBINA CJI0 3epHA AKTUBHO MPEISTCTBYET ATOMY IpOLEC-
Cy, BCJIECTBHE YEro 00pa30BaBIIMUIiCS TICEBONAP OKA3bIBACTCS 3aKJIIIO-
YEHHBIM B FE€PMETUYHOM 000JOYKE. DTO COCTOSIHHE BBI3BIBACT PE3KOE
HOBBIILICHHUE JIaBJICHUs] BHYTPHU 3€pHa (110 pacyeTraM, OHO MOXKET JOCTH-
ratb 3a Heckosbko cekyHn 100 MIla u Beimie), B pe3ynbraTe 4ero OHO
BCIy4HBaeTcs. Ecim ke paBieHue mapa NpeBBICUT MPOYHOCTH 00010Y-
KU 3€pHa, TO IPOUCXOIUT CBOCOOPA3HBIN B3PhIB, pa3iaMbIBAIOIINN 3€p-
HO U BBIBOPAYMBAIOLIUN coAep)uMoe Hapyxy. Ilon nelictBuem BbICO-
KHX TEMIIepaTyp M JaBJICHHUs CYILIECTBEHHO W3MEHseTCs (PU3HKO-
XUMHYECcKas CTPYKTypa 3epHa [28].
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[Ipr MHKpOHHM3AIMK HApSy C TOBBILICHUEM MHUTATEIBLHOCTH YIIyd-
IIAFOTCSl BKYCOBBIE CBOWCTBA 3€pHA, €0 IBET M 3amax, CHIDKAIOTCS
9HEepro3arpaTrbl OpraHW3Ma >XHBOTHOTO Ha TEPEeBAPUMOCTh KOPMOB,
YMEHBILIAETCS MEXaHNYeCKasi MPOYHOCTh 3€PHA, IPOUCXOANUT UHAKTHUBA-
LU €T0 TPUOHOM U OaKTepHATLHOU MUKPO]IOPHL.

[Ipoenennsie cnermmmammctaMmu OAO BHUUKII nccnenoBanus 1mo-
Ka3zanu, 4Tto npu obpadorke MK-u3mydyeHneM HEMOABHIKHOTO CIIOS S4-
MeHsI TIOBEPXHOCTHASI MUKPOQIIOpa MPaKTHUECKH YHHUYTOKACTCS Uepes3
30 c, a uepe3 60 ¢ mHaKTHBHpYETCS U TayOnHHAA. [Ipm 06paboTke BHO-
pOTIepEMETINBAIONIETOCS CIIOSI TIOBEPXHOCTHAsE TpHOHAs MuKpodiopa
3epHa MOYTH MOJHOCTBIO MOTHOAET yxke uepe3 60 c, a rimyOuHHast uepes
90 c o6paboTku yamuTOXKaercs Ha 75%. IlomHoe oOe33apakuBanue 3ep-
Ha ObuT0 mocTUrHyTO Yepe3 120 ¢ odpaboTkm [28].

Muxkponuzanusi obecriednBaeT Takke M 3(PQPEKTHBHOE CHUKEHHE
TOKCHUYHOCTH 3epHa. Tak, eciii TOKCHYHOCTh UCXOJHOTO 3¢pHA COOTBET-
ctByet IV crenenn, To UK-00padotka B Teuenue 30 ¢ CHIKaeT ee 110
111, a gepe3 120 ¢ 06pabOTKM TOKCHYHOCTH 3epHA JoBOAMTCA 10 | cre-
nenu. [lpu Mukponunzanuu 3epHa B TeueHue 30 ¢ coaeprkanue adaaTok-
cuHa B, cHmxkaetcs mo 50-250 MKI/KT, a yBeTWYEHHE IUTEITHHOCTH
00paboTku 10 90 ¢ IPUBOAUT K €T0 TMONHON WHAaKTUBany [28].

Hcxons u3 sToro menecooOpasHa ClEAyIOmas TEXHOJOTHS IMOJro-
TOBKH (PypakKHOTO 3epHa K CKAPMIIMBAHHIO KUBOTHBIM C BKIIIOUCHUEM B
ee cocTaB croco0a /sl TIOBBIMIEHUS! TUTATEIFHOCTH 36PHOBBIX KOMITO-
HEHTOB KOpMa!

yOOpKa 3epHOBBIX KYJIbTYp — TPaHCIOPTUPOBAHHUE BOPOXa — OUH-
CTKa BOpOXa — TPAHCIIOPTHPOBAHNE OYMIIEHHOTO 3epHa K MECTy o0pa-
OOTKH M XpaHEHUS] — XMUMHUYECKOe KOHCEPBHUPOBAHHUE IIEJIOT0 OYHIIEH-
HOTO (ypaKHOTO 3epHa — 3aKJIaJKa Ha XpaHeHHE — BbIEMKa — MUK-
pOHM3aNNA — TUTIONIEHUE — OXJIAXJICHHE — CMEIINBaHUEe C 000raTh-
TeTbHBIMH T00aBKAMHU.

OnHUM U3 CcACPKUBAIOIIMX (AKTOPOB BHEIPEHUSI MUKPOHU3AIMH HA
MPaKTUKE SBISJIACH JOCTATOYHO BBICOKAs IHEPrOEMKOCTh Ipoliecca
mukporm3armn (150 kBt-u/T u Beimie). [loaTomy ams coBepiieHCTBOBa-
HUSI TIPOLIecCa MUKPOHHU3ALUH C 1IeTIbI0 CHIKEHMS YACIbHBIX SHEPro3a-
TpaT ObUIM BBIMOJIHEHBI TEOPETHUYECKUE M DKCIIEPUMEHTAIbHBIC HCCIIe-
JIOBaHUA W pa3pabOTaHbl ONTHUMAJIbHBIC TTAPAMETPhl U PEKUMBI PabOTHI
ycranoBku At UK-06pabotku (ypaxkHOTrO 3epHAa.
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[Ipu >TOM B KauecTBe OCHOBOTMOJIATAIOUICH TMIIOTE3bl, CO3JAIOIICH
MIPEIMTOCHUTKH JIJIs1 3HAYMTEIHFHOTO CHIDKEHHSI JHEPTOEMKOCTH TIpoIiecca
¢ cobmoaeHneM TpedyeMoro KadecTBa roTOBOTO MPOAYKTa, OBLIO BHI-
JIBUHYTO TPEIJIOKCHHE TOJBEpraTh MUKPOHU3AIUUA BUOPOKHITSIIIUI
cloii 3epHa. Bubpokunenne ¢ MHTCHCUBHON IMPKYJISIIMEH YacTUIl ChI-
My4ero Marepuala peain3yeTcsi B pPeKMMax ¢ HX TOAOpachIBaHUEM.
[TosTOoMy 007acTh CyIIECTBOBaHMS M YCTOHYMBOCTH PEXHMMa BUOPOKHU-
NEHUS CJIOS CBHIMYydYero MaTepuaja MOXHO IMOJY4YHTb, OMpenenss 00-
JacTh CYNIECTBOBAHUS M YCTOWYMBOCTH PEXHMOB C TOAOpPACHIBAHUEM
MaTepUaTbHON YaCTHUIIBI C YUETOM BIMSHUS HA HEE BBIMIEIEKAIINX Jac-
TEU CIIos.

[IpuBeneHHOMY BBINIIE TPEATIONOKEHUIO COOTBETCTBYET MOEIH B
BHJIE MAaTEPUAIBHON YacCTHIBI C NPUBEAEHHBIMU MapaMeTpaMu, KOTO-
pble COeMHEHBl MEXIy c0o00i YHNpyruMH 3J€MEHTaMH HUYTOKHO Ma-
JIOH JKEeCTKOCTH.

B pesynbrare TEOpeTHHYECKUX HCCIEAOBAHUN JBUKEHUS IJIOCKOM
MaTepHuaJbHON YacTUIBI C TIPUBEACHHBIMHU MAapaMeTpaMHu 10 TapMOHHU-
YeCcKH KOJeOMoIIecss IOCKOCTH (C MCIONIb30BaHHEM METOJUKH Teo-
PETHYECKUX HCCIIEJIOBAHUH 10 OSTOMY BOIIPOCY, BBITOJHEHHBIX
WN.N. brnexmanom u ['.10. [xanenunze [29]) ObuI0 MONMYyYEHO YCIOBHE,
OTIpeIeNIsIoIIee OHOBPEMEHHO 00JIaCTh CYIIECTBOBAHHS M YCTOMYUBO-
CTH PEXKHMOB C HENPEPHIBHBIM IMOAOPACHIBAHUEM MOJCIH CIOS Qypaxk-
HOTO 3€pHa:

1-R 1+k
<W,< >

I+R (1+R)

rae k — KodQPUIHEeHT TPOTOPIHOHATFHOCTH;

T — MaTeMaTH4YeCcKasi KOHCTAHTa;

P — KpaTHOCTh NEpHOJa TEPEKITIOYCHUH PEKMMOB JBIKCHUS MaTe-

pUaANbHON YaCTHLIbL;
R — k03 huIMeHT BOCCTaHOBIICHUS;

(I+k)zp 2 pt (1-R** +4(1+R**, (1)

Aw* sin
gecosa

Wy — apaMeTp MHTEHCUBHOCTH BUOpauii (W, =

rae A — aMmIuTyaa KonebaHui, M;

® — yrIoBas yacToTa KoneGauuii, ¢”';

[ — yron HampaBJeHuUs] BUOpALUii, Tpa;

0. — yTOJI HAKJIOHAa BHOPHPYIOIIEH TUTIOCKOCTH, TPa.).
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Koadduument nmponopunoHanbHOCTH k YyUUTHIBAET CTENCHb BIUS-
HUSI BBIIIETEKANX CIOEB Ha MAaTEepUAbHYIO YacTHIy W 3aBHCHUT OT
BBICOTHI CIIOSI ¥ BJIQXKHOCTH CBHIMMYYero mMaTepuaia. 3HadeHus KodpQu-
LUEeHTa kK U KOX(QQHINEHTAa BOCCTAHOBICHHS R ONpENeNuIn dKCIepu-
MEHTAJIBHO.

[Tocirie 06paboOTKM OMBITHBIX JTAHHBIX OBLIO YCTAHOBJIEHO, YTO KO-
(UIHMEHT NPONOPUMOHATIBHOCTH k ABIsieTcss GyHKUKEH OT BIaKHOCTH H
BBICOTBHI CJIOSI 3epHa:

k=046 + 20h— 0,01W — 0,03hW - 300k’ — 0,008 W". )

B pesynprare Maremartuueckoid 0OpaOOTKH 3KCIEPUMEHTAIBHBIX
JaHHBIX MOJYYEHO BBIPAXKECHHUE IJIS onpenesieHus: KodpuumueHTa Boc-
CTaHOBJIEHMs R B 3aBUCUMOCTH OT BJIQKHOCTH 3€pHa:

R=0385+4410°W-3310"W. 3)

Ompenenenue cpegHell CKOPOCTH SBISETCS OJHUM U3 OCHOBHBIX BO-
IIPOCOB BUOPOTPAHCTIOPTUPOBAHUS, TPEOYIOUINX pEIIeHUs] TPH pac-
CMOTPEHUH 33/1a4 IPUKIIAJHOTO XapaKTepa.

Teopernueckoe onpenenenne cpegHeil CKOpOCTH BHOPOTPAaHCIIOPTH-
pOBaHUS OCYIIECTBWIM HAa OCHOBE NMPUHATONH paHee Monenu cios ¢y-
PaKHOTO 3epHa B BUJE MaTepPHaJIbHON YacCTHLBI C MPHUBEICHHBIMHU I1a-
pameTrpaMu

V=>1+ K)ﬂ{l_—Rcosactgﬂ—z_ﬂsina}, 4
@ [1+R A

re A — K03 PUIMEeHT MTHOBEHHOTO TPEHUS TP yaape.

OnHako cremyeT UMeTh B BUIY, YTO HE BCE PEXKHMBI IBIKEHHS dac-
THUIIBI C TTOAOPAChIBAHHEM JIOCTATOYHO MCCIIEIOBAHBI U MTOITOMY HE HC-
KITFOYeHA BO3MOXKHOCTH HOMAJaHUs MIPU OTPEETICHHBIX 3HAYCHUSX Ia-
pamMeTpoB B 00JIaCTh HEM3YYEHHBIX JIBIDKCHHH. YpaBHeHHUE (4) He ydn-
TBIBACT BJIMSHHS aMIUIUTYIbl CKOPOCTH A® W aMIUIUTYIbl YCKOPEHUH

Aw’ xonebanuii Ha 3HAYEHHs CpeHEll CKOPOCTH BUOPOTPAHCIOPTUPO-
BaHUsSI, YTO CYLICCTBEHHO CYy>KaeT 00JIACTb MPUMEHEHHsI MOJYYESHHOIO
BBIPKEHHS.

[TosTomMy mpm pemeHny 3a1ad MPUKIATHOTO XapaKTepa MOsSBISETCS
HEOOXOIUMOCTD IMOJIYYEHHUS! JOCTATOYHO MPOCTOro M yHO0OHOrO B HC-
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H0JIb30BAHUM YPABHEHUS JUIsl OIPE/IeNICHUsI CPeTHEN CKOPOCTH, KOTOpOoe
M03BOJIIIIO OBl HanboJIee MOJTHO YYUTHIBATH BCE BIMAIOIINE HA MPOLIECC
BUOPOTPAaHCTIOPTHPOBAHUS (PAKTOPHI U 00ECTIEYNBAIIO OBl JOCTATOYHYIO
TOYHOCTb MOJYYaeMBIX PE3YJIbTATOB.

OmnpeneneHne Takoro ypaBHEHHUS! OCYIIECTBHJIM METOJIOM aHalM3a
pasmepHocTeii. [Ipu 5TOM TeopeTHdeckoe BBIPAKEHHE JUTS OTIPEIeICHHS
cpeaHel ckopoctu (4) UCMONB30BaIM IMPH OOOCHOBaHMU (PAKTOPOB,
BKJIIOUEHHBIX JJIS1 PEILICHHsI TIOCTABICHHOM 3a1a4H.

Hcxonst W3 3TOrO CpefHIOI CKOPOCTh BHOPOTPAHCIIOPTHPOBAHUS
MOKHO TIPEJICTaBUTh B BUAE (QYHKIINU

V=p(4,w0k,g R Aa/pB). (5)

KoaddutueHTs! MpOnopIuoHanbHOCTH k, BOCCTAHOBIICHUS R, MTHO-

BCHHOTO TPEHHS A 3aBHCAT OT (PM3MKO-MEXaHHYECKHX CBOMCTB 3epHA,
B YAaCTHOCTH OT ero BiaxHocTu. Kpome Toro, koadduuuent npomnop-
[IHOHAJIBHOCTH k 3aBHCHUT U OT BBICOTHI TPAHCIIOPTHPYEMOTO CIIOS 3epHA
h. TIoaTOMYy C LIENBI0 COKPAIICHHs YUCIa TEPEMEHHBIX (aKTOPOB ITH
Tpu KO3 PUIHMEHTa ClelyeT 3aMEHHUTh JIByMsl MapaMeTpamMH: BIIa)KHO-
CThIO 3epHa W u BBICOTOM cios 3epHa A. [l oOecrieueHus] HU3KOTO
YPOBHSI CKOPOCTEH BHOPOTPAHCTIOPTHPOBAHMS H JIyUIIETO MCIIOIb30Ba-
HUSI THEPIMOHHBIX CHJI IPU CO3JIaHUK BUOPOKHITALIETO CIIOS LEeNeco00-
pasHee MCMONb30BaTh yribl BuOpanuu, omuskue kK 90°. [lostomy B Ha-
CTOSIIIUX HCCIICIOBAHUAX TPUMCHSINCh BEPTHKAIbHBIE BHOpAINH, a
cam yros BUOpaLuy Kak MepeMeHHbIH (akTop MCKIIOUMIN U3 JalbHek-
IIEro pacCMOTPEHUSL.

C y4eToM BBIIETIPUBEICHHOTO CPEAHAS CKOPOCTH BHOPOTPAHCIIOP-
THPOBAHMSA €10 (pypaskHOTO 3epHA B OOIIEM BHJE 3alWIICTCS B BHUIC
byHKIIH

V=04, o h g i W), (6)

rze i — yKJIOH BUOPHPYIOLIEH MIOCKOCTH, 3aMEHUBLINI yroJl HaKJIo-
Ha TIOBEPXHOCTH K TOPU3OHTY OL.

[locne BbImosHEHNsT HEOOXOAMMBIX TEOPETUUECKUX HCCIIEIOBAHUM
[IOJlydeHO YypaBHEHHE Ui OIPEAETCHUS CpeIHEH CKOpocTH BHO-
PpOTpPaHCIOPTUPOBAHUS:

c d
V= DAw(%) (Ag . j iw’, (7)
@
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rae D — nocTossHHBIN KO UIMEHT;

¢, d, e, f— TIOKa3aTeN CTEIICHH.

[TocTtosHuBI KO3 UIIEHT D U TOKa3aTenu CTeNeHH ¢, d, e, [ B
ypaBHeHUH (7) OMPEeTUIN ONBITHBIM ITyTEM:

D=0,157,¢=-0,49,d=-0,22,e=0,42, f=-0,38.

Takum 00pa3oM, BEIpOKEHUE I OMPEICICHHS] CPEOHEH CKOPOCTH
BUOPOTPAHCTIOPTUPOBAHUS (PYPaKHOTO 3€pHA C YYETOM MOJIYYECHHBIX
3HAYCHUH 3aMUIIETCS B CICAYIOIEM BHJIE:

i 0,49 -0,22
V=0, 157Aa)(— E_| e, (8)
A Aw

[oBbIeHne kKadecTBa GpypakHOTO 3epHA B MPOLIECCE MUKPOHU3ALUH
MIPOMCXONT B pe3yibTare MpeoOpa3oBaHus ero OMomoinMepoB B Gop-
My, OoJiee JOCTYNMHYIO AJisi OpraHu3Mma XMBOTHOTO. [IpeoOpazoBanue
CIIOKHBIX OMONOJIMMEPOB B MPOCTHIC, MPOUCXOJSINEE MOJA ACHCTBHEM
BIIMSIIOIMX HA MIPOLECC MUKPOHU3ALMU (DaKTOPOB, HMEET CIOXKHBIM Xa-
pakTep M M3ydeHo HemocTtaTo4yHo. IlosToMy mocTpoeHune maremaruye-
CKOW MOZEN MUKPOHH3aUUU (PypakHOTO 3€pHa, ONMpelesioniell 3aBH-
CHUMOCTb Ka4eCTBEHHBIX M JHEPreTHMUYECKHX IOKa3aTelel mpouecca OT
BJIMAIOLIMX HA HETO (PaKTOPOB, OCYLIECTBUIN C HCIIOIb30BAHUEM METO-
Jia TUTAaHUPOBAHUS DKCIIEPUMEHTA.

B pesynbraTe OTCEMBAIOLIMX OJKCICPUMEHTOB OBUIM OIpPECTICHBI
HauOoJiee 3HaUUMbIe (DAKTOPBI, KOTOPbIE BKJIIOUEHBI B JaJIbHEHILINE HC-
CIICZIOBAHMSA. DKCIIEPUMEHTHI BBIOJHIUCH TI0 CBEPXHACBHIIICHHOMY
MHOTOYPOBHEBOMY IIJIaHy, COCTAaBJICHHOMY CIEHMaNbHO AJSl JaHHOTO
WCCIIeZIOBaHus, U Mo Kputeputo bo3a-Kokca Hammydmmm oOpa3oM co-
OTBETCTBYIOILEMY 3aa4e MaTEeMaTHUECKOI'0 OIKMCaHUsI IIpo1iecca.

B pesynbprare npuMeHeHHs TUCKPUMHHAIMOHHOTO METO/A K TIONY-
YEHHBIM MOJEJISIM ObLIH BBIOpaHbI CIEIYIOLUINE YPABHEHUSL:

Y, =81,4+17,7X, + 17,4X5 + 1,85X4 — 0,67X,* — 0,92X;° +
+6X5"—0,37X,°Xy — 0,27X,% + 1,04X5°X, + 1,19Xs° X5 + 12X, X5+ (9)
+6X,X;3 — 5,8X,Xs - 5,3X:5Xs + 0,46X,XoX5 — 1,44X,X5Xs

u
Y,=15,6-0,06X, +0,014X, + 0,038X; — 0,25X, — 0,124X; —
—0,045X,> + 0,053X5” — 0,0213X5> + 0,192X,°X, + (10)

+0,0305X5°X, + 0,0365X5X4 + 0,044X, X5 — 0,025X: X, X,
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KOTOpBIC M SIBIISIOTCS MaTEMaTHYECKOH MOJICNBIO Mpolecca MUKPOHH-
3ammu (hypaxHOTO 3epHA.

[Mony4eHnast Mozenb ObUIa HCIIOJIB30BAHA JUIsl ONTUMU3AINH (PaKTO-
POB, BXOIIIMX B e cocTaB. ONTHMU3ALKUS BBIMOJIHSIACH ITyTEM pellie-
HUsI KOMIIPOMHCCHOM 3ama4yn. Kputeprem onTuMH3aniy B JaHHOM CITy-
qae ObUT yIeIbHBII pacXo]] 3JeKTPOIHEPTuH Y, a Ka4eCTBO KOHEYHOTO
npoayKkTa Y, CIy)XKWJIO OrpaHuueHHeM. B pesynbrare pacdeToB ObLIH
OIIpe/IeIICHbI ONTHMAIIbHBIC 3HAYCHHs (PAKTOPOB, IO3BOJISIOINE TOITY-
4aTh MUKPOHU3UPOBAHHOE 36PHO HEOOXOANMOTrO KauecTBa (KOJIUYECTBO
JEKCTPUHOB — Y, > 6,5%) ¢ MUHMMaJIBHBIMH YACTGHBIMH 3aTpaTaMu
anekrposrepruu (Y1 = 84 kBt-u/T) (Tadin. 28).

28. OnTumManbHbIe 3HAaYeHUs (PAKTOPOB, BXOAALIUX
B MaTeMaTHYeCKYI0 Mo/ieJIb MPolecca MUKPOHU3ALUH (PypaKHOI0 3epHa

O6Gosnaue- | Pasmep- 3uadeHus pakTopos
®DaxTopsl
HHE HOCTL | kompoBaHHbIE ‘ HaTypaJbHbIC

BunaxuocTs 3epHa X % - 0,66 19,9
Bpewms o6pabdotku Xs c -0,16 73
VY enbHas MOITHOCTD X3 kBr/M? 0,72 37,5
HUCTOYHUKOB
UK-n3nyuenus
PaccrostHue ot ncToyHM- Xy M -3 0,04
koB UK-u3nyuenus go
BUOpUpYIOILEH MI0CKO-
CTH
BericoTa cnos 3epHa X5 M 0 0,0125

XUMHUUECKOMY KOHCEPBUPOBAHUIO MOJBEPTalOT 3€PHO €CTECTBEHHOM
BJIQXKHOCTH (C KaKOW OHO yOMpaeTcs ¢ TOJsl), KOTOpas B OCHOBHOM OII-
pernemnsieTcs MOroAHO-KIMMAaTHIECKUMH YCIOBHSMH B YOOPOYHBIH Iie-
pHO BPEMEHH U B 3aBUCHUMOCTH OT HHUX MOYET MMETh IIUPOKHH pa3-
Opoc cBomx 3HaueHmi. [losToMy 3agacTyro 3akoHcepBUpOBaHHOE (y-
pa)KHOE 3€pPHO MMEET BIAKHOCTh, 3HAYCHHS KOTOPOH HE COBIAIAIOT C
OIITUMAJILHBIM JUJIS BBITIOTHEHUSI Tipotiecca MUKpOHU3aun (W o = 19,9 %).
JloBOMTH BIAKHOCTH 3aKOHCEPBHPOBAHHOTO 3€pHA JI0 ONTHUMAJBHBIX €€
3HaYeHUH KaKuMHU-TH00 criocobamu Hed(h(PEeKTHBHO (CBSA3aHO C JOIOI-
HUTEIFHBIMUA MHBECTUIIMOHHBIMH W SHEPTeTHYECKUMH 3aTpaTaMu), T0-
9TOMY 1IeJeco00pa3Ho MOJABEpraTh MUKPOHH3AIMU 3aKOHCEPBHUPOBAH-
HOE 3epHO TOU BIIAXKHOCTH, ¢ Kakoif oHO XpaHuUTCI. OgHako mist 3hdex-
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TUBHOW MHUKPOHHU3AlMK (MUHHMAalbHBIC 3aTpaThl SHEPTHU C COOIIO/e-
HUEM TpeOyeMOoTo KadecTBa) HEOOXOANMO BBITIONHATH €€ C COOTBETCT-
BYIOIIMMH KOHKPETHOH BJIQ)KHOCTH 3€pHA ONTUMAJIbHBIMH 3HAYCHUSMU
(hakTOpOB.

Takum 00pa3oM, BO3HHKAET HEOOXOIUMOCTh ONTUMH3AINN MPOLIEC-
ca MHKPOHHM3aIMU (ypaskHOTO 3epHA, MMEIOIIETO PA3INYHYI0 HCXO-
HYIO BIIQJKHOCTB. DTa 3a7jaya Obljia pelieHa B pe3ysibTaTe UCCIeAOBAHMS
MaTeMaTHYECKOH MOJIEIIH MpoLecca MUKpOHU3auK (Beipaskenus 9, 10).
[Tpm 5TOM BIIQXKHOCTB 3epHa (PUKCHpOBAIaCch Ha ONPEETICHHOM YPOBHE,
a ONTHMaJbHbIC 3Ha4eHH (PaKTOPOB M yIeJIbHBIE SHEPT03aTpaThl ONpe-
JeISUTACh TyTeM pellieHHuss KOMIIPOMHUCCHOM 3a1aun. B pesynbrare wnc-
CIIeIOBaHMI MaTeMaTHYeCKOH MOJenH OBLIM IIONy4YeHBl YpaBHEHHUS,
TIO3BOJISIOIINE ONPEAETATh ONTUMAJIbHBIEC 3HAUCHNS (PAaKTOPOB TPH pas-
JIMYHBIX 3HAYEHUSIX UCXOAHOM BIaKHOCTH KOHCEPBUPOBAHHOTO 3€PHA:

X, =463,3 —49,9X, +2,024X,> + 0,0254X°, (11)
X; = 64,2 —2,6X, +0,064X,?, (12)
X5 = 0,0342 — 0,0022X, + 0,00006X,, (13)
Y, = 188,1 — 9,98X, + 0,24X,* + 0,00001X°. (14)

B mporiecce MUKpOHHM3AIMK MPOUCXOTUT HETPEPHIBHOES CHUKCHUE
BJIQXKHOCTH 3€pHA Ha MPOTSHKEHUM BCETO Mepuojia 00paboTku. DTO Mpu-
BOJWT K COOTBETCTBEHHOMY HETIPEPHIBHOMY M3MEHEHHUIO CpeTHEH CKO-
poctd BHOPOTPAHCHIOPTHUPOBAHMSI B CTOPOHY €€ YBEIWYCHUS M, Kak
CJICJICTBHE, YMCHBIIICHUIO BPEMCHH NMPEObIBAaHUS 3¢pHA B 30HE 00padoT-
ku. [loaTomy ncrons3oBanme ypaBHeHHS (8) IS ONpEIeIeHNs CpeIHeit
CKOPOCTH BHOPOTPAaHCTIOPTHPOBaHUS (ypakHOTO 3epHa MPH €ro MHK-
POHM3AIMKA BO3MOXHO JIUIIb ITOCJIC KOPPEKTUPOBKH JIAHHOTO BBIpaXKe-
HUSL

B pesymnprare sKcriepuMeHTaIbHBIX HCCIEIOBAHUI OBLIO ITOyYEHO
ypaBHEHHUE, KOTOPOE TO3BOJISICT OMPEACIIATh CPEIHIOK CKOPOCTh BHO-
POTPaHCIIOPTUPOBAHUS 3€PHA TIPU €r0 MUKPOHH3AIMH C JIFOOOH UCXOJI-
HOH BJIaXXHOCTBIO

0,49 0,22
g

5 i%*20,88m =1,6) %, (15)
Aw

V' =0,157TAw ﬁ
A
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Ha ocHoBaHuu pe3ylnbTaToOB TEOPETUYECKUX U HKCIICPUMEHTAIBHBIX
WCCIIEJIOBAaHUH TPOIIECCOB BUOPOTPAHCTIOPTHPOBAHHS M MUKPOHH3AITIH
OBLT M3TOTOBJIEH ONBITHBIA 00pa3erl YCTaHOBKH Al 00paboTku (pypax-
Horo 3epHa UK-uznmyuenuem.

TexHOJIOrnYeCKUl MPOLIECC, BBIIOIHAEMbI YCTAHOBKOM, TPOTEKAET
crexyromuM o0pa3oM. 3epHO U3 IPUEMHOTo OyHKepa MoIaeTcsl muTaTe-
JIEM-103aTOPOM Ha MOBEPXHOCTh mepBoro jotka. [lon Bo3aeiicTBHEM
BUOpaIuu, cooOIaeMol JIOTKaM JICKTPOIIPUBOJIOM, CJIOH 3epHa mepe-
XOJIUT B COCTOSIHHE BHOPOKHIIEHUS W OJHOBPEMEHHO TMEPEeMeIaeTcs 1Mo
MTOBEPXHOCTH JOTKA. [10 HOCTIKEHUN KOHITAa BEPXHETO JIOTKA 3€pHO TIe-
pEChINaeTCsl Ha HWKHUAN U TPOJIOJDKAET CBOE MEPEMEIICHHE B BUOPOKHU-
IIAIIeM COCTOSTHHH JI0 OKOHYATEIBHOTO BBIXOAA M3 YCTaHOBKH. Bo Bpe-
Ms TIPOXO’KICHHS TI0 TIOBEPXHOCTH JIOTKOB 36pPHOBOM CIION MOABEpPraeT-
cs1 Bo3aeicTBUI0 MomHoro noroka UK-uzmydenus, B pe3yabTaTe KOTO-
pOTO U OCYIIECTBIIACTCS MPOLECC MUKPOHU3ALMU. J[7s1 KOHTPOJIS TeM-
MIEPaTypHOTO pEeXUMa TPOoIecca MUKPOHHU3AIMHN (Dypa)KHOTO 3epHa Ha
KOHIIE HIDKHETO JIOTKa ObIJIa YCTAaHOBJIEHA TEpMOTIapa.

TexHn4yeckasi XapaKTePHCTHKA YCTAHOBKH
U151 06padoTku gypazknoro 3epua UK-uznyuyenunem

Tun CTallMOHAPHBIHI
IIpuBon JJIEKTPUUYECKUI
[Ipon3BOANTETFHOCTB, T/4 1o 0,6
YcraHoBIIeHHAs: MOIITHOCTE, KBT 1o 50
BwmectumocTs mpueMHOTO OyHKEpa, M 0,02
T'abapuTtHBIE pa3zMepsl, MM 1700x550x2200
Macca, kr 290
OO6Cy>KMBAIOIIMNA MTEPCOHAT 1

[Ipu 1aGOpaTOpHBIX HMCHBITAHUSAX OIBITHOTO O0O0pa3la YCTaHOBKH
MIPOLIECC MUKPOHU3ALMK BBIIOIHSJICS C 36PHOM Pa3JIMUHONW MCXOIHOM
BJIQXXHOCTH. DTO Jajl0 BO3MOKHOCTb COTNIOCTaBUTH IOJIy4aeMble B X0
WCIIBITAHUS JIaHHBIE C pPEe3yJIbTaTaMH TEOPETHYECKUX M IKCIEPUMEH-
TaJIBHBIX MCCJIEJOBAaHUH MPOLECCOB BUOPOTPAHCIIOPTUPOBAHUSI U MUK-
poHm3anuu (ypaxHOTO 3epHa.

AHalu3 TONMyYEHHBIX B XOJi¢ Ja0OpaTOpHBIX HWCIBITAHUA JaHHBIX
MOKa3ajl UX XOPOIIYI0 CXOJUMOCTb C pe3y/lbTaTaMH BBIITOJHEHHBIX pa-
Hee uccaenoBaHuid. Tak, pacXoXACHHE 3KCIEPUMEHTAIbHbIX 3HAYCHUN
CpefHel CKOpOCTH BHOPOTPaHCIIOPTHPOBAaHUS (YpaKHOTO 3€pHA MpU
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€ro MUKpPOHHM3AIIMU C pacueTHBIMH He mpeBbimaet 6,1 % (puc. 14). Pac-
XOXJCHHE HSKCIEPUMEHTAIbHBIX 3HAYCHUH YIEIbHOM 3HEProeMKOCTH
mporecca MUKPOHU3ALUKM C PACYETHBIMU 3HAUYEHHUSIMH, IOTy4YEHHBIMU
U3 MaTEMaTHYECKOM MOJICIH Mpollecca, He npeBbimaroT 5 % (puc. 15).

m/c

O ==
-

0,033
14 18 22 26 %

Puc. 14. 3asucumocms cpedneii ckopocmu 6uOPOMpPAHCROPMUPOBAHUSL
@ypadicnozo 3epHa om e20 GIANCHOCU:

— — pacyemnbvle 3HA4eHUs, - = = — JDKCNepUMeHmalbHble 3HAYeHUS.
KBT-y
T |9 o
//
//
101 }j/o
b /
AY /7
\\ i
95 5
\ /
N\ /
A
89 R 7
\O\\ Z
~
I~ == w
~
83 N —
14 18 22 26 %

Puc. 15. 3asucumocms yoenvnoil snepeoemkocmu npoyecca MUKpoHu3ayuu
Om BANCHOCMU 3ePHA
— — pacuemHuvle 3HAYEeHUsA,; - - - — IKCNEPUMEHMATbHbLE 3HAYEHUS.

B xauecTBe KOHTpONMPYIOILErO HapaMeTpa IpoLecca MHUKPOHU3a-
IIUM MOXKET OBITh MCIOJIb30BaHA TEMIIEpaTypa cios (ypakHOro 3epHa
Ha BBIXOJIE U3 YCTAHOBKH.

[Ipu n3menennu BiaxHocTy 3epHa 14-29% TemmepaTypa ciost 3epHa
n3mensiercst ot 122 no 102°C (puc. 16). B pesynbpraTte MareMaTn4ecKoi
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00paboOTKH JTaHHBIX, MOJYYCHHBIX B XOZE J1a0OpPaTOPHBIX HCIIBITAHUM,
OBLIO TTOy9YEHO BBIPAKECHHE

T =236W"%, (16)
KOTOPOE TO3BOJISIET ONPENeNATh TEMIEPATypy CIIOS 3epHa B 3aBHCHUMO-
CTH OT €T0 UCXOJIHON BJIAYKHOCTH.

°Co T
117
@)
112
\\ o
S~
107 ~_]
Q
\W
102
14 18 22 26 %

Puc. 16. 3asucumocms memnepamypul cios QypaxncHo2o 3epua
om e20 1aNCHOCMU

O} PexTHBHOCTh PA3ITUYHBIX TEXHOJIOTHI KOHCEPBUPOBAHUSA W TIOJI-
TFOTOBKH (Pypa)kKHOTO 3epHa K CKapMJIMBAHHIO JKUBOTHBIM IPOBEPSUIACH
Ha MOJIO4HOM (epme mem3aBosa uM. Pagumesa ["arapuHckoro paiiona
CMmonenckoit obmactu. PypakHoe 3epHO B XO3SHUCTBE KOHCEPBHUPOBA-
JIOCh IByMsI crioco0aMu: MEpBBIH — CyIiKa (OOBIYHBIN /IS XO3sHCTBA),
BTOPOH — XMMHYECKOE KOHCepBHpOBaHHE ¢ ucmosbzoBanneM KHMK.
[TpuroToBieHne KOPMOB U3 BHICYIICHHOTO 3€pPHA OCYILECTBISIIOCH Tpa-
JULIMOHHBIM AJIS1 3TOI0 X03s1cTBa c110c0O0M (Ha OCHOBE U3MENILUYEHUS B
MOJIOTKOBOH APOOHIIKE) U IIyTEM MUKPOHM3ALUH H IUTIOIICHUS, a BIIaXK-
HOT'0 KOHCEPBUPOBAHHOTO 3€pHA — MyTEM IUTIOLICHUSI 1 MUKPOHU3ALIH
C TMOCJIEAYIOIIUM IUTIOIICHUEM.

B o0meM Buzie TEXHOIOTMYECKUE CXEMbl MPUTOTOBICHUS KOPMOB B
XO/Ie HAyYHO-XO3SWCTBEHHBIX OIBITOB M MPOWU3BOACTBEHHOW MPOBEPKH
BBITJISAAT CIEAYIOMINM 00pa3oM:

MpaouyuoHHas 0jisi OGHHO20 X03alicmea (Cyuwka u opobieHue, KoH-
mpony).

yOOpKa 3epHOBBIX KYJIbTYP — TPaHCIIOPTHPOBKA — OYHCTKA 3€pHO-
BOI0 BOpOXa —> CYIIKa JO KPUTHYECKOW BIAXKHOCTH — 3aKjIajKa Ha
XpaHeHHEe — BbIEMKa U TPAHCIIOPTUPOBKA —> HW3MEJIBYCHUE HA MOJIOT-
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KOBOW ApOOHIIKE — JO3MPOBAaHHE W CMEHIMBAHUE C 00OTaTUTETHLHBIMH
nmo0aBKaMH — KPaTKOBPEMEHHOE XpaHEHHUE C TIOCIeIyIONIeH OTIpy3KOi
Y TPAHCTIOPTHPOBKOM Ha Qepmy;

onbimHas (CywKa, MUKpoHu3ayus u niioweHue):

yOOpKa 3epHOBBIX KYJIbTYp — TPAaHCIIOPTHPOBKA — OYHCTKa 3€pHO-
BOT0 BOpOXa —> CyLIKa JO KPUTHYECKOHW BIAKHOCTH — 3aKjIajKa Ha
XpaHeHHue — BBIEMKa M TPAHCHOPTUPOBKA — MHUKPOHHU3ALMS —> ILIIO-
HIeHUue —OXJIaKACHUEe — JO3UPOBAaHUE M CMEIIMBAaHHE C 00OraTUTEIb-
HBIMHU 100aBKaMH — KPaTKOBPEMEHHOE XpaHEHHUE C MOCIenyIoel oT-
TPy3KOH B TPaHCIIOPTUPOBKOI Ha dhepmy;

onvimHas (KOHcepsayusl u NaoujeHue):

yOOpKa 3epHOBBIX KyJIbTYP — TPaHCIIOPTHPOBKA — OYHMCTKA 3€PHO-
BOTO BOPOXa — XMMHYECKOE KOHCEPBUPOBaHHWE — 3aKJIaJKa Ha XpaHe-
HUE — BbIEMKa W TPAHCIIOPTUPOBKA — IUTIOIIEHHE — J03UPOBAHUE U
CMEIIMBaHWE C OOOTAaTHTENbHBIMU J00aBKAMH — KPaTKOBPEMEHHOE
XpaHEHHUE C MOCIEeAYIONIeH OTIPY3KOH 1 TPAHCIIOPTUPOBKOM Ha (hepMy;

onvimHuas (KOHcepeayust, MUKPOHU3AYUSL U NIIOWEHUE):

yOOpKa 3epHOBBIX KYJIbTYp — TPaHCIIOPTHPOBKA — OYHCTKA 3€pHO-
BOI'0 BOPOXa — XMMHUYECKOE KOHCEPBUPOBAHNE — 3aKJIaJIKa Ha XpaHe-
HUE — BBIEMKAa M TPAHCHOPTHUPOBKA — MHUKPOHM3ALMUS — IUIIOIICHHUE
— OXJIaXJEHHE — JO03UPOBAHUE U CMEIIMBAHHE C 00OraTUTEIbHBIMU
no0aBKaMH — KPaTKOBPEMEHHOE XpaHEHHE C TOCIEAYIONIEH OTIPy3KOi
Y TPAHCTIOPTHPOBKOH Ha epMy

Kopma Ha OCHOBE BBICYLICHHBIX 3€PHOBBIX KOMIIOHEHTOB MPOU3BO-
JUIUCh Ha KOMOWMKOPMOBOM 3aBOJie Xo3siicTBa. sl mpou3BoAcCTBa
KOPMOB C MUKPOHM3MPOBAHHON 3€PHOBOH YaCThIO B IIOMEILEHUU KOM-
OMKOPMOBOI'0 3aB0/ia ObLIIa CMOHTHPOBAHA JIMHUS B COCTABE YCTAaHOBKU
JUIE MAKPOHHU3AIMK (QypakKHOTO 3epHa, TUTIOIINIKH, OXJIaJuTessl, cMe-
CHUTEJISI U IIHEKOBBIX TPAHCIOPTEPOB.

AHanu3 MOJIYYEHHBIX B XOJ€ XO3SIMCTBEHHBIX MCIIBITAHUNA TaHHBIX 10
XMMHYECKOMY COCTaBy staMeHs (Tabu. 29) mokasai, 4To Mpu MUKPOHM3A-
LUH ¥ [UTIOLICHUH CYXOT0 3epHa COJIep)KaHue B HEM KpaxMalla CHIKAeTCs
Ha 7,28%, Tor/a Kak KOHIIEHTpaIys caxapa Bo3pacTaeT B 1,2 pasa, a iek-
CTpHHOB — B 3,7 pa3a Mo CpaBHEHHUIO C aHAIOTMYHBIMU TTOKa3aTeNIsIMH
JIpOOJICHOTO CyXOTro 3epHa. MUKpOHM3AIMS U TUTIOIICHNE BIQKHOTO KOH-
CEpBUPOBAHHOIO 3€pHA CHWKAIOT COAEpXkKaHUE Kpaxmana Ha 6,96%, no-
BEINIAIOT YPOBEHK caxapa B 1,2 pa3a, a IEKCTPUHOB — B 3,8 pasa 1mo cpas-
HEHHIO C KOHTposeM. [liomenne MUKpOHU3UPOBAHHOTO 3€pHA MOBBI-
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mraeT conepikanue AeKCTpuHoB B HeM Ha 0,8-1,2%. 3HaueHus Takux
ToKa3aTesel Kak yJelbHbIC 3aTpaThl AIEKTPOIHEPTHH, KOJIHYECTBO JEK-
CTPWHOB M TEMIIEpaTypa CII0s 3epHa COOTBETCTBOBAIIN PACYETHBIM.

29. XuMHU4YecKHid cOCTaB siYMeHSs,
00paGoTaHHOI0 PA3JIMYHBIMU crIOoco0amMu, %

Crnioco6 o6padoTku
BITQKHOE 3EPHO
CyX0€ 3epHO | BIIaXKHOE 3ep-
cyxoe 3ep- (BIT@XKHOCTH
(BJI2XHOCTD HO (BJIaX- 259
Tokazarenn HO (Brax- 14%), muk- | HOCTB 25%), 0), KoHeep-
HOCTh sino- | KOHCEDBHDO. BUPOBAHHOE,
14%), po P pBIp MUKPOHH3HU-
BaHHOE U BaHHOC U
npobieHoe poBaHHOE H
[UTFOLIEHOE |  IUIFOIICHOE
[UTFOLIIEHOE
IIpoteun 12,23 12,08 14,34 14,31
Kieruarka 4,42 3,89 4,58 4,05
Kup 2,24 2,17 2,28 1,97
Kpaxwman 59,6 52,32 57,17 50,21
Caxap 2,17 2,54 1,93 2,57
JexcTpuHsL:
IO IUTIOIICHMS 2,1 6,9 1,6 6,7
IOCJIE IUIFOIICHMUS - 7,7 1,7 7,9

WzyueHne BIMSIHUS KOPMOB, BKITIOYAIOLINX B CBOW COCTaB MHUKPOHH-
3MpOBaHHBIM SYMEHb, HAa MPOAYKTUBHOCTH JKMBOTHBIX MPOBOIMIOCH
crennanuctamu ['HY BWOK Ha derhlpex rpynmax >KMBOTHBIX: OAHA —
KOHTPOJIbHAS (7151 KOTOPOH MPUMEHSUICS TPAAULMOHHBIN AJIST 3TOTO XO-
3s1CTBA THIT KOPMJICHHS) U TPU OTMBITHBIC (MCIIOJIb30BAUCH Pa3IMYHbIC
BapuaHTHI KopMieHU:) (Tadm. 30).

OCHOBHOH palMOH KOPOB BCEX YEThIPEX IPYIMI ObUT OAMHAKOBBIM U
COCTOSIJT U3 CEHa, CUJIOCa, KOPMOBOW CBEKJIBI U TPaHyJl TPABIHOW MYKH
3UMOW | 3eJeHOro Kopma jietoM. Kpome Toro, kopoBaM mepBOi KOH-
TPOJIBHOW TPyMIIbl CKApMIIMBAIN 3€PHOCMECH SUMEHS U OBCA BIJIAXKHO-
cteio 10% B BUIE JepTH, BTOPOW TPYMIbI — SIUMEHb TaKOH e BIIAKHO-
CTH, MOJBEPTHYTHII MUKPOHU3AUK M IUTIOLICHUIO, TPEThel — SUMEHBb
BIQKHOCTBIO 22-27%, 3aKOHCEPBUPOBAHHBIN C MTOMOIIBIO KOHIIEHTpaTa
HU3KOMOJIEKYJIIPHBIX KUPHBIX KUCIOT B 03¢ 1-1,5% n obpaboraHHbIHI
CIOCO0OM XOJIOHOTO TUTIOIIEHHSI, U YeTBEPTOU — TOT K€ SIYMEHb, 00pa-
OOTaHHBIN CIIOCOOOM IMOCIIEJ0BATEILHON MUKPOHU3AIMHU 1 TUTIOILCHHUSI.
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30. Cxema HaYyYHO-XO0351iiCTBEHHOT'0 ONBITA

Homep HaumenoBanue Yucno
rpymL — KOpOB XapakTepucTuKa KOpMJICHUs.
ITepBas KounTponbhas 10 OP (ocHOBHOI1 paroH) + 3epHoC-
Mmech (aepTs) + BBM/I
Bropas OmnbITHAS 10 OP + sumens (BraxHOCTH 14 %)
MUKPOHHU3UPOBAHHBIN U IUIIOLLE-
eIl + BBMJT
Tpetbs OnbITHAS 10 OP + stamenb (BMaxHOCTH 25 %)
KOHCEPBUPOBAHHbBIN U IITIOLIEHBIN
+ BBM/]
UYetBepras OmnpITHASA 10 OP + stumens (BakHOCTB 25 %)

KOHCEPBHUPOBAHHBINA, MUKPOHU3H-
poBaHbIi U mroLEeHbd + BBMJ]

banancupoBanyu panuoHsl MO0 MPOTEHHY, MUHEPAIBHBIM BEIIECTBAM
W BUTaMUHAM MO BCeM rpymmnam ckapmiuuBanueM bBJl B kommdecTse
20-25% OT Macchl KOHLIEHTPATOB CIACAYIOIIECTO COCTaBa: MIPOT IMOCOJ-
HeuHbIH — 49%, mpoT coesblil — 17, kopMoBbIe Apoxckd — 11,3, ppiOHas
Myka — 8,7, kopmMoBoi Qocdar — 6, conp — 4, npemukc — 4%. Onbit
MIPOOJDKAJICS B TEUEHHE BCEH JIAKTAllMK, KOTOpask COCTaBWIIA O TPYII-
I1aM COOTBETCTBEHHO 276, 271, 280 u 277 nHei.

Bxuroduenue B payion KOpoB 3epHa, 00pad0TaHHOTO MPUBEACHHBIMH
croco0amMu, yaydilaeT MepeBapuMOCTh MUTATENbHBIX BellecTB Ha 1,2-
6%. Hexoropoe yBennyeHne noTpebiIeHns: CyXOoro BelecTBa paoHa 1
TIePEeBapPUMOCTH COTIPOBOYKAATIOCH TIOBBIINIEHUEM YHEPreTUIECKON MHTa-
TEIBLHOCTH pallioHa KOPOB OMBITHBIX Tpymm Ha 0,3-0,7 kopMm. e.

AHanu3 NoTy4eHHbIX JaHHbIX (Ta0i. 31) mokaszal, yTo BaJOBOH y10i
HaTypaJbHOTO MOJIOKA Y KOPOB OMBITHBIX TPYII OBLIT BHIIIE IO CPaBHE-
HUIO C KOHTPOJBHOU rpynmoi Ha 264, 348 n 586 Kr COOTBETCTBEHHO,
unu Ha 5,5; 7,1 u 11,9%. CpenHecyTOUHBIN y0i HATYPaTbHOTO MOJIOKA
y KOpPOB OIBITHBIX TPYIH Takke Obu1 6ombimie Ha 1,15 1 1 2 KT cooTBeT-
CTBEHHO, WiH Ha 5,6-11,3% BbIIIIe 10 CpaBHEHUIO ¢ KOHTPOJILHOU TpyI-
oM.

3arpaThl KOHIEHTPUPOBAHHBIX KOPMOB Ha TIPOU3BOACTBO 1 KI' MOJIO-
Ka y KOpPOB OMBITHBIX rpynn Obuty Ha 11-21 1 (4,3-8,2%) HUXKE, 4eM y
KOpPOB KOHTPOJIBHOM TPYIIIIHI.
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31. Pe3yabTaThl HAY4YHO-X0351iiCTBEHHOI0 ONBITA
(3HaYeHHd MoKa3aTeJiell NPUBEJAEHBI B pacyeTe HA OJHY KOPOBY)

[Toxazarenn I'pynna kopos
nepBast | BTOpast | TPEeThsl | yeTBepTas

JnuTensHOCTh OMbITa, THU 276 271 280 277
BanoBoii ynoii HaTypanbHOro
MOJIOKa, KT 4875 5121 5223 5464
CpenHecyTOUHBIH y10i HaTY-
pajbHOrO MOJIOKA, KT 17,7 18,9 18,7 19,7
Cogepxanue xupa B MoJioke, % 3,66 3,67 3,71 3,66
Basosoit Hanoii Monoka 4%-Hoi
JKUPHOCTH, KT 4628 4874 5004 5182
CpemHecyTOUHBIH yI0i MOJIOKa
4%-HO¥1 KUPHOCTH, KT 16,8 17,9 17,8 18,7
3arpaTel KOPMOB Ha | KT MOJIOKa
4%-HO¥ XKUPHOCTH:

KOPM. eI 0,8 0,77 0,78 0,76

KOMOHMKOpMa, T 256 245 244 235

CylecTBeHHBIX pa3nu4Mii M0 COACPKAHMIO KHpPA B MOJIOKE HE Ha-
OmrostaeTcsi, XOTsI OTMEUYEHa HEKOTOpas TEHICHIUS YBEIMYCHHS KOH-
LEHTPAIMH KHPa B MOJIOKE Y KOPOB TPEThEil IPYIIIIHI.

Takum 06pa3oM, IPUMEHEHHE BCEX OIBITHBIX MAPTUH KOMOMKOPMOB
CIIOCOOCTBYET YBEITHUYCHHUIO MTPOTYKTUBHOCTH KMBOTHBIX 110 CPABHEHHUIO
¢ KoHTposieM. Hanbomnpmias MoioyHasi IpOAYKTHBHOCTh KOPOB HAOIIO-
JIAeTCs Y )KUBOTHBIX YETBEPTOM IPYIIIIBI.

[lo okoHUaHMM Hay4YHO-XO3SIICTBEHHOTO OIbITa ObUIA IMPOBEACHA
MIPOM3BOJICTBEHHAsI IIPOBEPKA IIOMYYEHHBIX PE3yJbTATOB IO TOW XKe
CXeMe, YTO M ONBIT: Ha YeThIPeX rpymmax KMBOTHBIX 10 30 rojoB B Ka-
K0 mpoposnkuTenbHocThio 90 nHeil. [lomyueHHble naHHBIE MOITBEp-
JKAAIOT Pe3yIbTaThl HAYIHO-XO035HICTBEHHOTO OMBITa (TadI. 32).

Tak, MPOAYKTUBHOCTH BCEX OIBITHBIX TPYIII KUBOTHBIX MPEBBICHIIA
MoKaszaTein KOHTPOJIBbHOW Tpymnmnbl. Hanbonblias Mojo4yHAs MPOAYK-
THBHOCTh TOJy4eHA y KOPOB YETBEPTOH OIBITHOM TPYyMIBI. 3aTpaThl
KOHLIEHTPUPOBAHHBIX KOPMOB Ha MPOU3BOACTBO 1 Kr monoka 4%-Hoi
KUPHOCTH OBUTH CaMBbIMH HU3KHUMH TaK)K€ B UETBEPTOW TPyIIE KUBOT-
HBIX.
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32. Pe3yabTaThl NIPOM3BOACTBECHHON MPOBEPKH
(3HaYeHHUd MoKa3aTeJiell NPUBEJAEHBI B pacyeTe HA 0OJHY KOPOBY)

['pymnia »KHBOTHBIX
IToka3zarenu
mepas | BTOpas | TpeThs | ueTBepTas

Yucno kopoB 30 30 30 30
[TpoOIKUTENBEHOCTD OIIBI- 90 90 90 90
Ta, JTHH
Banosoii ynoit Harypaibro- 590 1332 1350 1404
T'O MOJIOKa, KT
CpenHecyTOUHBIH ynoii Ha- 142 14,5 15.0 15.6
TYpaJIbHOTO MOJIOKA, KT
Copneprxanmue xupa, % 3,71 3,70 3,73 3,72
Banosoit ynoit mostoka 1222 1272 1295 1345
4%-HO KUPHOCTH, KT
CpEIlHeCYTO?HHI/I yzaoit Mo- 13.6 14,1 14,4 14,9
n0ka 4%-HoM KUPHOCTH, KT
3arpatThel KOPMOB Ha | KT
Mouioka 4%-HOH JKUPHOCTH:

KOPM. €I 0,89 0,86 0,84 0,83

KOMOWKOpMa, T 304 295 292 288

Hecmotps Ha To, 4TO KOpMa, IPUTOTOBJIEHHBIE 110 BTOPOM OMBITHOMN
TEXHOJIOTHH, 00ECTICUMIIN YBEIUUEHHE MOJIOYHON MPOJYKTUBHOCTH JKH-
BOTHBIX, pealu3alusl 3TOH TEXHOJIOTMM Ha IIPAaKTUKE LiejaecooOpasHa
TOJIbKO B UCKJIFOUMTENBHBIX CIIydasiX. DTO 00YCIIOBJIEHO TEM, YTO CYIIKa
3epHa ¢ MOCNEAYIOIeH ero MUKPOHH3alue MPUBOAUT K OOJIBIINM 3a-
Tpatam pecypcoB. Takas TEXHOJIOTHYECKasi cXeMa KOHCEPBHPOBAHUS H
HNOJrOTOBKM K CKApMJIMBAHUIO (PypakKHOTO 3epHa MOXET OBIThb PEKO-
MEH/IOBaHa B CIy4asix, KOrjia TpeOYIOTCs JIETKOYCBOsIeMbIe KOpMa BbI-
COKOH MUTaTeNbHON LEHHOCTH (HampUMep, ISl MOJOAHSKA JKUBOTHBIX )
WM JUTSI MHAKTUBAIIUU TPUOHOW M OaKTepHaTbHOW MUKPOMIOPH! 3epHa
B CJIy4asiX €ro 3apa)KeHUs IIPH XPaHEHUH.

Haunbonee BBICOKYIO MOJOYHYIO MPOJYKTUBHOCTH JKMBOTHBIX obec-
[I€YNBACT MIPUMEHEHNUE KOPMOB, IIPUTOTOBJICHHBIX HAa OCHOBE KOHCEp-
BUPOBaHMs, MUKPOHU3ALUHU U IIOCJEIYIOLIEro IUIIOLICHUS (Pypa)KHOTO
3epHa (4eTBepTas cxema). Takas TEXHOJIIOTHUECKasi CXeMa SIBIISICTCS pe-
cypcocOeperaromieil o cpaBHEHHUIO C TPaIUIIMOHHOM (cymiKa + apobie-
HUE 3epHA) U TIePBOIl OMBITHON (CyITKa + MUKPOHHU3ANHNS + TUTIOICHNE),
TaK KaKk B HEH MCKIIIOYEHA caMasi 3HEproeMKas orepanus KOHCEpBHUPO-
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BaHMsI 3€pHA — CYILKa, a TaKkkKe 00eCreyeH pOCT MPOIYKTHUBHOCTH KO-
POB, a 3HAYUT, YBEJIUYEH BAJIOBOM BBIXOJ MOJIOYHOU mpoAyKuuu. Takas
TEXHOJIOTMUYECKasi CXeMa KOHCEPBUPOBAHMS U MOATOTOBKU K CKapMIIU-
BaHUIO (PypakHOTO 3epHAa MOXET ObITh PEKOMEHJOBaHA ISl UCIOJIB30-
BaHUs MPU OpPraHU3alUN KOPMJIEHHUS BBICOKOIIPOAYKTHBHOIO MOJIOYHO-
ro cTaja, r71e MOKHO O’KUAATh HauOOJbILIEH OTAAYM OT UCIOIb30BAHUS
BBICOKOK2YECTBEHHOTO 00€33apakeHHOr0 KOpMa, B TUIEMEHHBIX XO3SH-
CTBax U JJI1 MOJIOJHSIKA )KMBOTHBIX.

TexHomornyeckass cxema, OCHOBAHHAs HA KOHCEPBUPOBAHUU U
IDTIOMIEHNN (PYpasKHOTO 3epHA (TPEThs), TAK)KE 0OECTIEYHBAET TIOBBIIIIe-
HUE€ MOJIOYHOH MPOAYKTUBHOCTH, XOTSI U B HECKOJIBKO MEHBUIEH cTerne-
HU 110 CPaBHEHUIO C YeTBEPTOM cxeMoil. OIHAKO OHA MEHee dHeprosa-
TpaTHa (MCKJIIOYEHA OIlepalys MUKPOHU3ALMM) U IO3TOMY C YCIIEXOM
MOKET NMPUMEHSTHCA NPU OpraHU3allMi KOPMIIEHHUS! KPYITHOTO POraToro
CKOTa BCEX KaTeropuil.
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3AK/IIOYEHUE

HaunOonee u3BecTHBIM M pPacpOCTPaHEHHBIM CIIOCOOOM KOHCEpBa-
LMY 3€pHA SBJSIETCS CyLIKa, IS Yero MCIIOJIb3yETCsl CI0KHOE, J0pOroe
U JHeproszarpaTtHoe oOopymoBanue. M ecnu cymika sBISeTCS €AUHCT-
BEHHBIM MPUEMIIEMBIM METOAOM XpaHECHHUSI U O0ECleueHHs] COXPaHHO-
CTH MOTPEOUTEIHCKUX CBOMCTB MPOJOBOJILCTBEHHOIO U CEMEHHOIO 3€p-
Ha, TO JAJsl KOHCEPBHUPOBaHHA (Pypa)kKHOTO 3epHa pa3paboTaHbl U HC-
NOJIB3YIOTCS Ha TIPAKTHKE JPYTHe pecypcocOeperamiye TeXHOIOTHH.

AHanm3 crmoco00B KOHCEPBAIIMHU BIAYKHOTO (PypaskHOTO 3epHa IMOKa-
3ai, 4to Hambonee A(PEKTUBHON aTbTEPHATHBOW CYIIIKE SBIISETCS XH-
MHUUYECKOE KOHCEPBUPOBAaHUE (PYypa)KHOTO 3epHa, KOTOpoe obecreynuBacT
COXPaHHOCTb YPO’Kasi 36pHOBBIX 0€3 CYIIKH BJIAXKHOT'O 3€pHA Iepel 3a-
KJIaJIKOM Ha XpaHEHHE, YTO MOXKET [aTh CYLECTBEHHYIO SKOHOMHIO Ma-
TEpUAIBHBIX U (UHAHCOBBIX PECYPCOB.

Ha npaxTuke Haubosplee pacnpoCTpaHEHUE MOTYYHIIO XHMUYECKOEe
KOHCEPBUPOBAHUE M3MEIbUEHHOIO 3epHa. M3MenbueHue 3epHa ocylue-
CTBJISICTCS ITyTEM €r0 IUTIOIIEHUS — HanOoJiee paloHaIbHBIM CII0cO00M
nepepaboTKH BIaKHOTO 3€pHA JUISI CKapMJIMBAHUS, TaK KaK IPUMEHEHHE
MOJIOTKOBBIX JJPOOUIIOK B 9TOM cirydae Hed(pPeKTHBHO.

B 3aBucuMocTu OT pa3BUTHS MHXEHEPHOW MH(PACTPYKTYpHI Cellb-
XO3MPEANPUATHHA, WX TEXHUYECKOW OCHAUICHHOCTH U IMPHPOIHO-
ximMaTtrueckux yesosuil ['HY C3 HUMMOCX npeanaraer ucmnosib3o-
BaTh YETHIPE TEXHOJIOIMYECKHUE CXEMbI IUTIOLICHUS U XUMHUECKOIO KOH-
CEpBUPOBAHMS BIAXHOTO (YypaskHOTO 3epHA: MPOM3BOJCTBO KOPMOB C
TUTIOLIICHUEM 3€pHA M BHECEHHEM KOHCEPBAaHTa B I0J€, MPOU3BOJCTBO
KOPMOB C IUIIOILEHHEM 3€pHA U BHECCHHEM KOHCEPBAaHTA B XPaHWIULIE,
IUTIOLLEHHE U KOHCEPBUPOBAHUE 3€pPHA HA CTAlMOHAPHOM IYHKTE (OT-
KpBITOW TUIOIIAJIKE), 3aKJIaJKa IUIIOIIEHOr0 U KOHCEPBUPOBAHHOTO QY-
Pa’KHOT'O 3epHa B MOJIMITHICHOBBIN PyKaB.

B mpennaraeMpIx TEXHOJIOTMYECKHMX CXEMax 3€pHOBas Mmacca IOJ-
Bepraercsi 00paboTke B TOM BHJE, B KOTOPOM IMOCTYIAET OT 3epHOY0O-
poyHOro KoM0OaiiHa 6e3 BBIMOIHEHHS OJHOW U3 BaYKHEHIINX TEXHOJIOTHU-
YECKUX OTIepaIfii mocieyoopouHoil 00pabOTKH — OYHUCTKHA 3€PHOBOTO
Bopoxa. OIHAaKO NMPH HU3KOH KyJIbType NMPOW3BOJACTBA 3€pHA, YTO HE
SIBIISICTCS. MCKJIFOUYEHHEM JUIi MHOTHX XO3SICTB HAlllell CTpaHbl, Mpo-
0JieMa 3aCOPEHHOCTH 3€PHOBOI'O BOPOXa BBIABUIACTCS HA MEPBbIH IJIaH.
[To3TOMY OYMCTKa 3€pHOBOIO BOPOXa OT COPHOW MPUMECH SIBIISICTCS He-
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00X0JIMMOY TEXHOJIOTUYECKOW orepaliueii, ooecreynBaroIieil CooTBeT-
CTBHE KOPMOBOTO 3€pHa TpeOyeMbIM TMOKa3aTelsIM KauecTBa M CO3/aro-
e XopoIre MPEANOChUTKA TS €T0 JITUTEIFHOT0 XpaHeHus 0e3 more-
P MUTATENBHOCTH MIPU SKOHOMHOM PAaCX0JJ0BAaHUU KOHCEPBAHTA.

ITo cpaBHEHMIO € XHUMHYECKMM KOHCEPBUPOBAHUEM ILIIOIICHOTO
3epHa KOHCEPBHPOBAHME IIEJIOTO BIAKHOTO (hypaKHOTO 3epHa WMeEeT
PSAJ IPEUMYIIECTB: 1IeJI0€ 3€PHO MPEIOCTABIICT 0O0Jiee MIUPOKUE BO3-
MOXXHOCTH JUIsl BBIOOpa TEXHOJOTHMM €ro JajibHeHIIel mnepepaboTku;
TpeOyroTCsI MEeHee TIPOM3BOINTENBHEIE, & COOTBETCTBEHHO, U Ooiee jie-
IIeBBIC TUTFOIINIIKH, KOTOPhIe pABHOMEPHO KCILTYaTHPYIOTCS B TEUEHUE
BCErO roJia; XpaHUTCs 00pabOTaHHOE KOHCEPBAHTOM (hyparKHOE 3EPHO
MO>KET HACHITIBIO B JIFOOBIX TTIOMEIICHUSX U JP.

KoncepBupoBanue 1e10ro 3e¢pHa MPEIOCTaBISECT BO3MOKHOCTE IT0-
BBIIIICHUSI €r0 MHUTATEIBHOCTH 3a CUET TEIJIOBOH 00pa0OTKH, TaK Kak
3(p(EeKTUBHOCTh UCTIOIB30BAHMSI KOPMOB B ILIEJIOM B 3HAYUTEIBHOU CTE-
TIEHU 3aBHCUT OT KadecTBa MPEIBAPUTEIHHON MOATOTOBKH (hyparkHOTO
3epHa. AHaIN3 Pe3ysIbTaTOB HMCIIOJIb30BAHUS B PAIMOHAX YKMBOTHBIX U
NITUIBI KOPMOB, TIOJBEPTHYTHIX Pa3JIUYHBIM BHJIaM TEILIOBOW 00paboT-
KH, TT0Ka3aJ1, 9To HanOosee 3G hEeKTUBHON SBIIICTCS MUKPOHU3AIIHS.

B xoze Hay4HO-XO3SIICTBEHHOI'O OIIbITa M €r0 IPOU3BOJACTBEHHOMN
IIPOBEPKHU OBLJIO YCTAHOBJICHO, YTO HAUOOJIEE BBICOKYH) MOJIOYHYIO MPO-
JYKTUBHOCTh KHBOTHBIX O00ECIICYMBACT MPUMEHCHHE KOPMOB, MPUIO-
TOBJICHHBIX Ha OCHOBE XHUMHYECKOTO KOHCEPBUPOBAaHMUS, MUKPOHU3AIINU
U TIOCIIAYIONIETO TUTFOIEHUS (Dypa)kHOTO 3epHa. Takasi TeXHOJIOrmye-
CKas cxema sIBJISIeTCsl pecypcocOeperarolieii o CpaBHEHHIO C TPaIuIu-
OHHOM, TIpeIyCMaTpPUBAIONICH CYIIKy W ApoOJeHWe 3epHa, M MOXKET
OBITH PEKOMEHIOBAaHA I WCITOJIb30BAHUS TIPU OPTaHHM3AIIUH KOpPMIIe-
HUS BBICOKOMPOIYKTUBHOTO MOJIOYHOTO CTaja, TNIe€ MOKHO OXXKHIATh
HanOOIbIIEH OTAAYM OT MCIOJIH30BaHUS BHICOKOKAYECTBEHHOTO 00e33a-
PaKEHHOTO KOpMa, B TUIEMEHHBIX X03AWCTBAX M JIJISl MOJIOTHSIKA KUBOT-
HBIX.
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