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IIOABOP [IAPAMETPOB T'HAPOAUHAMHYECKOH BCTABKHU
MEMBPAHHOH YCTAHOBKH JIASI IEPEPABOTKH KPOBH
CEABCKOXO35THCTBEHHBIX 3 KHBOTHBIX

CymiecTByromue moTpeOHOCTH B (hYHKIIMOHANBHBIX ITPOIYKTaX MUTAHHUA U JIE4EOHO-TIPOPUIAKTHIECKUX TIpe-
naparax IO3BOJIIOT CO3JaBaTh MPOU3BOJICTBEHHbIEC IPEIIPHUITHS, OPUCHTHPOBAHHbBIC Ha KOMIUICKCHYIO IepepadoT-
Ky KPOBHU CEIbCKOXO3IHCTBEHHBIX )KUBOTHBIX. MeMOpaHHbIE MeTOIBI 3(p(hEeKTHBHEI B PSAJIE MPOIECCOB, CBA3AHHBIX C
KOHIICHTPUPOBAHUEM, OUYUCTKOH M (DPaKIIMOHNPOBAHUEM >KUAKMX IHIIEBBIX MPOIYKTOB. Mcnone3oBanne MeMOpaH-
HBIX METOJIOB MO3BOJISIET CO3/IaTh IKOHOMUYECKH BBHICOKOI((EKTUBHBIE U MaJOOTXOHbBIC TEXHOJIOTHH NepepaboTKu
CBIPBSI )KUBOTHOTO TMPOUCXOXKICHHS, CIOCOOCTBYET yIYUIIECHHIO Ka4eCTBa MHUIIEBBIX IPOIYKTOB, X OHMOIOTHYIECKOM
LIEHHOCTH U 0oJiee MOJIHBIM TepepaboTKe U UCTIONb30BaHHI0. B 1aHHOI paboTe u3yueHbl PU3NKO-XUMHUECKHE CBOM-
CTBa KPOBH KPYITHOT'O POTATOr0 CKOTA M CBUHBH. OTpeieeHbl IIOTHOCTb, BA3KOCTh KpoBH. OmpeieneH XUMHUUeCKUi
COCTaB KPOBH JKMBOTHBIX. BEISIBIEHO BhICOKOE conepkaHue Oemnka. [l GuIbTpoBaHUS KPOBH HCIIONB30BAaHA MEM-
OpaHHas yCcTaHOBKa, COCTOSIIAS U3 KOPITyca, BHITIOHEHHOTO B BHJE IMIMHIPA. BHYTpH Kopmyca HaXxoauTCs MOTY-
npoHunaemas MeMOpana. B memOpane pacrnosiaraercsi BcraBka. Ha G0KOBOIT ITOBEpXHOCTH BCTAaBKH PACIIOJIOKEHBI
OTBEPCTHS, PABHOYAJICHHBIE JIPYT OT APYTa, IUIS BBIXOJA MCXOJHOTO pacTBOpa B MeMOpaHHbIH kaHan. Kaxmoe ot-
BEPCTHE CO3/1aCT HAINPaBICHHBIM MTOTOK M YBEJIHMYUBAET TypOyIH3alMIoO BHYTpH MeMOpaHHOro KaHana. IIpeanoxen
HOBBII MOAXOJX K MOAEIMPOBaHUIO BcTaBKU. Co3JaHa MporpaMMa Ha OCHOBE aHAJIMTHUECKOW MOZIEIH I HUCCIIE0-
BaHMs HEOOXOAMMOTO KOJIMYECTBA OTBEPCTHH NMPH MUHHMAIBHBIX MOTEPSX NaBieHUS. BXOIHBIMH HaHHBIMH NIPH
MO/JIEINPOBAaHHH SIBIISUIMCH TEOMETPUUECKUE TTApAMETPBI BCTABKHU, KOJIMYECTBO OTBEPCTHH, CKOPOCTh JBIKEHHS Cpe-
JIbl, 1aBIE€HNE HA BXOJE BO BCTABKY, INIOTHOCTB U BSI3KOCTH CPEbl. Y CTAHOBJIEHO, YTO MOTEPU JABICHUS BO3PACTAIOT
C yBEJIHYEHHEM KOJHYECTBAa OTBEpCTHM. Takum 00pa3oM, parioHAJbHBIM KOJWYECTBOM OTBEPCTHH B KOHMYECKOMH
BCTaBKE SIBJIICTCSI KOJIMYECTBO OTBEPCTUH N=7.

MeM6paHHLI€ METOAbI, KOHNMYCCKasA BCTaBKa, MaTéMaTH4YCCKas MOJCIIb, HepaBpLIBHLIﬁ NOTOK, IMMOTEPU AaBJic-
HUs, KPOBb.

BBenenue

KomMmnekcHoe Mcnonb30BaHUE BTOPUYHBIX ChIpbE-
BBIX PECYPCOB M IIPOMBIIUICHHBIX OTXOHOB IepepadoT-
KH CEJbCKOXO3SIHCTBEHHOTO U IMAIICBOTO CBIPbA ABJIA-
eTcs HanOoJee BaKHBIM aCIEKTOM IS TOBBIIICHHS
3¢ PEKTUBHOCTH arpoIpPOMBIILICHHOTO MPOU3BOCTBA.
OTXOIbI, KOTOPBIE OCTAIOTCS IIOCIE HCHOIb30BaHUS
CBIPBS. ¥ BCIIOMOTATEIBHBIX MPOU3BOJCTBCHHBIX MaTe-
pHaNoB, a TakKe MOOOYHAS W TOMYTHAsl HPOIYKIIHS,
KOTOpas MOJIy4aeTcsl B MPOIECCe MPOU3BOJICTBA TTapa-
JIEIbHO C OCHOBHOW WJIM B PE3YJIbTAaTe JOIOJHHUTEb-
HOHM TPOMBINIJICHHOH 00paOOTKH OTXOJ0B, MBI M Ha3blI-
BaeM BTOPHUYHBIM CHIPbEBBIM pecypcam. KomruiekcHas
nepepaboTKa MPOAOBOIBCTBEHHOTO ChHIPhSI MO3BOJIUT
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OoJiee MOJHO MCIOJIb30BATh CHIPHEBBIE PECYPCHI U J10-
MONTHUTEIbHO mponsBecTd Ha 20-30 % Oompmie mpo-
AYKTOB ITUTAHUA. PaHI/IOHaIIBHoe HUCIIOJIB30BAHUE BTO-
PHYHBIX CBIPHEBBIX PECYPCOB CHOCOOCTBYET COXpaHe-
HUIO 3KOJIOTHYECKOTO ITOTCHIMANA, MOBBIIMICHUIO (-
(heKTUBHOCTH CEIBbCKOTO X03stiicTna [1].

KpoBb CelIbCKOXO3IHCTBEHHBIX JKUBOTHBIX MpE-
cTaBiIsgeT co0Oil IleHHOe OeloKcoepIKallee ChIpbe.
KpoBb cocToHT 3 KIETOK — (YOPMEHHBIX 3JICMEHTOB U
KHUJIKOTO MEXKICTOYHOTO BEIIECTBA — IUIA3MBL.
K ¢opMeHHBIM 3JIEMEHTaM OTHOCSTCS JPHUTPOLIUTHI
(KpacHbIe KpOBSIHBIE KJIETKH), JIEHKOIUTHI (Oebie Kpo-
BSIHBIE KJIETKH) U TPOMOOIIHUTHI (KPOBSHBIC TUTACTUHKH).
CooTHomIeHHEe TIa3Mbl U (OPMEHHBIX JJIEMEHTOB B
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COCTaBE KPOBH Pa3IMYHBIX )KUBOTHBIX HEOAMHAKOBO: B
KPOBH KPYITHOT'O POTaToro ckoTa riasmsl 63 % u dop-
MEHHBIX 3JIEMEHTOB 37 %, y MEJIKOTo poraroro ckoTa —
cooTBeTcTBeHHO 72 1 28 %, y cBUHEH — 56 1 44 % [2].

KpoBb sBIsIEeTCSI IEHHBIM HCTOYHHKOM ITOJHOIICH-
HBIX OENIKOB, B KOTOPOM COJEP)KaTcsi BCE HE3aMCHH-
MBIE aMHUHOKHUCIOTHL. [l0 aMHHOKHCIOTHOMY COCTaBy
HanOOIBIIYIO IEHHOCTh UMEET OeNloK (UOpHH, B HEM
cogepxkurcs 3,5 % tpunrodana, 7 % deHmIaNaHUHA,
2,6 % meTnoHWHA. B MeHbIIEM KOJMYECTBE HE3ame-
HUMBIE AMHHOKHCIIOTBI BXOJAT TaKKe B COCTaB CHIBO-
poTo4HOro rio0ynuHa M ansOymuHa. B annOymume,
rino0ynuHe 1 GUOpHHE CoIepKaTcsi Bce He3aMEHUMBIC
aMHHOKHCJIOTHI, CJIEOBATENILHO, OHHU SIBISIIOTCS I10JI-
HOLCHHBIMHM OelkaMHM. XHMHYECKHH COCTaB KpPOBH
3aBUCHT OT BHJA, BO3pacTa, YIUTAHHOCTH M YCIOBHI
npeayooWHOro coiepIKaHust )KUBOTHBIX [3, 4].

CopneprxkaHne BOJBI B IUIa3Me KPOBH JKUBOTHBIX CO-
craBisier okoso 90-91 %. OcHoBHas Macca CyXoro
ocTaTKa COCTOMT M3 OEJIKOB, COIAECp)KaHHE KOTOPHIX B
mia3Me gocturaer 7-8 %. BrinereHue O€KOB I1a3MBbl
NPE/CTaBIsIET COOOW JTOBOJIHO CIIOXKHYIO 33/1a4y BBH-
JIy UX BBICOKOW (hpakMOHHOCTH. beiku ra3mbl moa-
pa3zensoTCs Ha MATh OCHOBHBIX (pakiuii: GpudpuHO-
reH, alb0yMHH, o-TJI00ynuH, B-rnoOyauH U Y-
[IOOYJIUH, pPAa3UYaIONIMXCsl [0 CBOMM  (PH3HKO-
XMMHUYECKHM CBOMCTBAM M aMHMHOKHCIOTHOMY COCTa-
By. OCOOEHHOCTH CBOMCTB IUIa3MBl KPOBH CEJIBCKOXO-
3IHCTBEHHBIX KHBOTHBIX 0OYCIIOBIEHBI B IIEPBYIO OYe-
pelb PasIMYHBIM COOTHOIICHHEM BXOISIINX B €€ CO-
cTaB OEJIKOB, CpellHee coJllepKaHie KOTOPBIX IpHUBeE/ie-
Ho B Tabi. 1 [1].

Tabmuma 1

Copepixanue GEKOB B I1a3Me KPOBH
CEIbCKOX03SMCTBEHHBIX )KHBOTHBIX

Coneprxanue B miasme, %
Benok KpyIHOTo 0apaHOB 1 .
poraroro o3 CBHHEH
CKOTa
dubpunoren 7,92 6,17 8,51
AnpOymMuH 48,15 46,25 30,58
I'moOyiHBI 43,93 47,58 60,91

I'maBHBIM 00pa3oM KpoBb IepepadaThIBalOT Ha IH-
IIEBBIE M TEXHWYECKHE MPOIYKTHI, TIPEecIenys psSa 1ie-
Jei. Bo-nepBrIX, 3TO NpEAOTBpAlllCHUE €€ CBEPThIBA-
HUS, TPUMECHEHHE K HEll KOHCEPBHPOBAHUS, a TaKKe
¢paxkunonnpoBanue. Kaxaprii BapuaHT mepepaboTKu
HMeeT CBOM MPEHMYIIECTBA U HEIOCTaTKH, 4TO TpeOy-
€T JOMNOJHUTENIBHOrO aHanu3a. ECTh HECKOJIbKO CTIOCo-
00B epepabOTKH KPOBH:

— crabumm3anus U 1e(puOpHHUPOBAaHIE KPOBH;

— cemapupoBaHUE KPOBH;

— obecrBeyrBaHNE KPOBH;

— KOaryJsiiuOHHOE OCAXJEHUE OEIIKOB KPOBH;

— KOHCEPBHUPOBaHHUE KPOBU U €€ KOMIIOHEHTOB;

— 3aMOpaKMBaHHE KPOBH;

— cyllIKa KpOBH,

— ynpTpaduiIbTpanys miasMsl (CHIBOPOTKH) KPOBH,
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— (QubTpOBaHNE KPOBH MEMOPAHHBIM CIIOCOOOM.

MewmOpannble MeTozbl 3((GEKTHBHBI B psiAe MPO-
LIECCOB, CBSA3AHHBIX C KOHIIEHTPHPOBAHHEM, OUUCTKOM
1 QpaKIMOHUPOBAHUEM >KUJIKUX IHIIEBBIX MIPOIYKTOB
[7]. Ucnonp3oBanie MeMOPaHHBIX METO/IOB TIO3BOJISIET
CO3/1aTh PKOHOMHYECKH BBICOKO3((EKTUBHBIE U Ma-
JIOOTXOJIHBIC TEXHOJOTHH NepepabOTKU CHIPbS JKHUBOT-
HOTO TPOHMCXOXKICHHUS, CIHOCOOCTBYET YIyYIICHHUIO
KauecTBa MHIIEBBIX IPOAYKTOB, UX OHOJOIHMYECKOi
LEHHOCTH ¥ 0OoJiee TOJHOI mepepadoTKe W HCIOJB30-
BaHMIO. MeMOpaHHbIE METOIBl  XapaKTepU3YIOTCS
CPaBHHUTEIHHO HU3KHUMH SHEPTETHYECKUMH 3aTpaTaMu
U 3KOJIOTHYHOCTHIO. BaxkHOM 3amadell ocTaeTcss MOBBI-
mieHre 3 PEeKTHBHOCTH MEMOPaHHBIX METO/IOB ITyTEM
pa3paboTKu HOBOTO MEMOpaHHOTO 00OpYAOBaHUS
[8, 9]. [lnst moBBILICHHUS TPOU3BOUTEIBHOCTH armapa-
Ta pa3pabaThIBAIOT METOJBI YIAICHHUS C MOBEPXHOCTH
MeMOpaHbI CII0s 3aJIeP’KUBACMBIX BELIICCTB.

Lenapro HACTOSIIETO WCCIICIOBAHMS SBISICTCS H3Y-
yeHHe (HU3HKO-XUMHUYECKHX CBOWCTB KPOBH CEIBCKO-
XO3SIMCTBEHHBIX JKUBOTHBIX M OIPEICNICHHE DPAIHo-
HaJbHOTO 3HA4YEHWs] KOHCTPYKTHBHBIX IapaMeTpoB
KOHHUYECKOH BCTAaBKM MEMOpaHHOH YCTaHOBKH JUIst
(bUIbTPaLK KPOBH.

OO0BbeKT M MeTOABI HCCIeI0BAHUSA

OOBEKTOM HCCIIEIOBAHUS SIBJISETCSI KPOBb CEIBCKO-
XO3MCTBEHHBIX JXHMBOTHBIX KPYIHOPOraTOro CKOTa MU
cBuHed. st puiibTpoBaHuUS KpoBH pa3paboTaHa HOBast
MoOJIeNTb MeMOpaHHOTO ammapara (puc. 1), KOTOpBIH
COJEPIKUT KOPITyC, BBINMOJIHEHHBIN B Bie HunuHapa. C
OJTHOM CTOPOHBI KOpITyca pacIiojaraeTcs naTpyoox Jurs
MoJIa4uy KUAKOHM Cpesibl, ¢ APYroi — matpyOoK mis oT-
BOJIa KOHEUHOro npoaykra. Ha BHelIHel cTeHke KOp-
myca HaxOJMTCs MaTrpyOoK Iyl OTBoAa (HIbTpara.
BuyTpu kopmyca pacnoiaraercs KOAKCHANbHO MOJY-
npoHuraemas MeMOpana. B memOpane umeeTcst BCTaB-
ka. Ha G0KOBOI MOBEPXHOCTH BCTABKH PACIOJIOKEHBI
OTBEPCTHUS, PABHOYIAJICHHbIE APYT OT JIpyTra, Ui BBI-
XO/la MCXOJHOTO pacTBOpa B MeMOpaHHBIH KaHall.
Kaxnoe oTrBepcTre co3maeT HampaBIEHHBIM MOTOK U
YBEIMYHMBACT TypOyIH3alUi0 BHYTPH MEMOPaHHOTO
KaHanma. MeMOpaHHBIA anmapart paboTaeTr cieayomnum
obpazom.

HcxonHblil pacTBOp MOJ JaBJIE€HUEM MOAAETCS Ye-
pe3 marpy6ok 1 Bo BHyTpeHHUII KaHal BcTaBKH 6. Pac-
TBOpP BBIXOAWT UYepe3 OTBEPCTHA 7 MO Bceil nHE
BCTaBKH, CO37[aBasi HAINPABJICHHBIM MOTOK K BHYTPEH-
Hell moBepxHOoCcTH MeMmOpansl 5. [log neiictBueM aaB-
JICHNS IPOHMCXOINT MPOIIECC pa3/ieieHus Ha MeMOpaHe.
IIpu sToM Ha BHyTpEeHHEH MOBEPXHOCTH MEMOpaHbI
(dopmupyercst cioi ocasika, KOTOPBIH CHIDKAET MPOH3-
BOJAUTENIBHOCTD NIpolecca. HampaBneHHsli NOTOK pac-
TBOpA YBEJIMYHMBACT TypOyJIH3alnio BHYTpH MeMOpaH-
HOTO KaHaJIa, YTO CHOCOOCTBYET CHIKEHHIO TOJIIMHBI
cios ocajka. [Ipomenmmii yepe3s MmeMOpaHny GuiIbTpar
oTBOJMTCS uYepe3 marpyook 3. OcraBmiasicst 4acTh uc-
XOJTHOTO PacTBOpa OTBOAMTCS Yepe3 MaTpyookK 2.

KoHndeckast BcTaBka ¢ OTBEPCTUSAMU Ha OOKOBOI
MMOBEPXHOCTH (pUC. 2) yCTAaHOBJIECHA B NMJIMHIpPUYE-
CKOM KaHaJjie MOJYMpPOHUIIAEMONW KepaMHUEeCKOM MeM-
OpaHBl C LENBI0 HW3MECHEHHS T'MIPOJMHAMHIECKUX
YCIOBUHM, MO3BOJSIIOIUX TPOBECTH YAAJICHUE CIIOS
3aJIep>)KUBAEMBIX BEIIECTB HA TIOBEPXHOCTH MEMOpPAHHBI.
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Puc. 1. MemOpaHHBIi1 anmapar:
1 — maTpy0OoK [yIsl Toa4uy XKUAKOM cpefpl; 2 — maTpyOoK AJIsl OTBOA
KOHEYHOI0 NPOAYKTa; 3 — MaTpyOoK /Ui 0TBOjA QHIIbTPATa;
4 — kopiyc; 5 — KOAKCHAIIBHO IOJTyIPOHHI[aeMast MeMOpaHa;
6 — BcTaBKa; 7 — OTBEPCTHS
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Puc. 2. PacueTHas cxema ruipoAMHAMUYECKOM BCTaBKHU:
L — jutMHa KOHWYeCKO# BCTaBKH, Q — pa3jaBaeMblii pacxox,
g — YAENbHBIA pacxon

Omnpenenenne CoAep aHUs CYXUX BEIIECTB MPOU3-
Boawiu Ha pedpakromerpe NPD—454B2M. IIpoby
MpeBapUTENIbHO  Pa30aBisid  BOJAOH.  Pesymbrar
YMHOaJIM Ha KO3 GUIMEHT pa3BeICHNUs.

Maccoyro nomo Biaru onpenensan no 'OCT P
51479-99.

Conepxanne Oenka OIpeNeIUIN HA aHAJIH3aTope
obmero azora (6enka) RAPID N ELEMENTAR, pa6o-
Taromero mo mMerony Jroma — cxuranue mpoosl ¢ pe-
TECTpanueil o0mero a3oTa Ha JETEKTOPE TEIUIONpPO-
BogHocTH. [[nsi ompeneneHus Oelka Ha aHAIW3aTOPE
mpo0y KarcyJIupoBalid, MPH 3TOM TOYHOCTh aHaIW3a
cocrasuia 0,5 %.

[TnoTHOCTP MIa3Mbl KPOBU ONPEACIISITUIO CIIOCO0Y
Oummrnca u Ban-Cratika.

Omnpenenenne BA3KOCTH KPOBH OCHOBAHO Ha CpaB-
HEHUU CKOPOCTH MPOJBHKEHHUSI KPOBU U JAUCTUILINPO-
BaHHOW BOJBI B OJMHAKOBEIX KaWUIIpaxX B BaKyyMe
[Ipy KOMHATHOW Temmneparype. OnpeneneHue BI3KOCTU
KPOBH IIPOBOJIUTCS HA CIIEUAIEHOM MPHOOPE — BUCKO-
3UMETpE.

Pe3yabTaThl HCCI€TOBAHUS U UX 00CYKIeHHE

BBuny Toro 4Tto KpoBb ABIIAETCS KUIKON CPENOH C
BBICOKOW JIOJIE BIIarW, COJACPIKHUT OENKH, KEIe30CO-
JIepKamIiue SJIEMEHTHl W P APYruX KOMIIOHEHTOB,
OKa3bIBAIONIUX HETIOCPEICTBEHHOE BIMSHIE Ha 3 dek-
TUBHOCTH (DMIIBTPOBAHUS, HCOOXOAUMO 3HATH ¢ (pu3u-
KO-XUMHUYCCKUE CBOMCTBA (XapaKTCPUCTHKH).

108

KpoBb sIBIIsICTCST KOJUTOMIHO-TIOJIMMEPHBIM PacTBO-
POM: PacTBOPHTENb — BOAA, PACTBOPHMBIC BEIIESCTBA —
HEOPraHWYEeCKHE BEIIECTBA W HHU3KOMOJICKYJISIPHBIC
OpTraHUYeCKUE COCAMHEHUS, KOJUIOMIHbIC — OCIKU U UX
KOMIOHEHTHI. [103TOMYy KpOBb 00JafaeT CBONCTBaMH,
MPUCYIUMH 3TOMY BHIY pacTBOPOB. [ITIOTHOCTH KpOBU
KpPYIMHOTO POraToro CKOTa W CBHHEH MpeJCTaBJICHA B
TalII. 2.

Tabnuma 2

[TnotHOCTH KpPOBH pa3JIMYHBIX )KUBOTHBIX

Bun ckora I1n0THOCT®D, Kr/M®
KpynHslii poraTslii CKOT 1055+52
CBUHBH 1049+52

BsI3k0CTh KPOBH SIBIISICTCS BaXKHOM XapaKTEPUCTH-
koii. OOycnoBineHa HammdueM OCNKOB, a OCOOEHHO
SPUTPOLUTOB, KOTOPBIE MPU ABMKCHUH IPEOJOJICBAIOT
CHJIBI BHELIHETO0 W BHYTPEHHETo TpeHus, obo3Havae-
MOTO MOHITHEM «BSI3KOCTh». OHa KOJeONeTcs B 3aBH-
CHMOCTH OT COJCpKaHHUsI KPOBSHBIX TEJEL W MPOLCHTA
CYXOro OocTaTKa. BsI3KOCTh KPOBH KpPYIHOTO POraToro
CKOTa M CBHHEH IpeJICTaBlIeHa B Tal0l. 3.

Tabnuma 3

OTHOCHUTENbHAS BA3KOCTH KPOBH Pa3JIMYHBIX )KUBOTHBIX

Bug ckota Bsizkocts, [1a-c
KpynHbiit  poratsrii
CKOT 5,0+0,5
CBUHBH 4,0+0,5

PesynbraTtel mccnenoBaHUE  (PH3HKO-XUMHYECKUX
XapaKTEPUCTUK KPOBU CEJILCKOXO35HCTBEHHBIX KUBOT-
HBIX JIOCTOBEPHO COOTHOCSTCSI C €€ COCTaBOM. Takxe
MOXHO OTMETHTh CHCTEMAaTHYECKHE pa3jInyusl B 3Ha-
YEHUSIX MJIOTHOCTU U BA3KOCTH KPOBHU JUIS Pa3iIMUHBIX
TPYII )KUBOTHBIX.

M3yyeHne XMMHUYECKOTO COCTaBa KPOBH KPYITHOTO
poraroro ckota u cBUHEH (Tabi. 4) mokasano, 4To st
KPOBU KPYITHOTO POraToro CKOTa XapaKTepHBI Ooiee
BBICOKHE IIOKAa3aTeaH COJCpKaHHUsA oOOIIero Oenka.
3HaueHUsI aKTUBHOCTH BOJBI JIJIsI KPOBU KaXKJIOTO BHJIA
JKUBOTHOT'O HAXOJATCS Ha JOBOJBHO BHICOKOM YPOBHE,
YTO MOATBEPIKAAET BHICOKYIO CKIIOHHOCTB K mopue 0e3
MIPUMEHEHHUSI JOTIOJIHUTEILHOTO KOHCEPBUPOBAHUSL.

Takum o00pazoMm, MO pe3yibTaTaM HCCICIOBAHHUN
(PU3MKO-XMMHYECKUX TOKa3aTeleld KPOBH paccMaTpH-
BAE€MBIX CEJIbCKOXO3SIIICTBEHHBIX JKHBOTHBIX MOXHO
KOHCTaTHUPOBaTh (aKThl M 3aKOHOMEPHOCTH, KOTOPHIE
HEO0OXOIMMO YUUTHIBATH U OTCIICKUBATH MPH HUCCIIEO0-
BaHMH TIpoIecca PUIBTPOBAHUS.

Jnst BeIOOpa panMOHATBHBIX MapaMeTPOB KOHHUYE-
CKOM BCTaBKM MeMOpaHHOW YCTaHOBKH HCIOJIB30BAIHN
AHATUTUYIECKOE MOJIETUpOBaHue. Mojenb MpeacTaBs-
eT co0o0il aHaJIOT ONpEeNeIICHHOTO (pparMeHTa MPHUPOJI-
HOHM WM COLMaJIbHOM peajibHOCTH, SIBIISAIOILIEHCS OpH-
THHAJIOM MOJENU. MoJenb MOXKET CIyXHUTb JUIsl Xpa-
HEHUS ¥ PaCIIMPEHUs 3HaHUS 00 opuruHaie, npeobpa-
30BaHUS WM YOpPaBIEHUS WM. 3aMElIeHHWe OpHUrHHalIa
MOJEJBI0 MPOU3BOAUTCS C LETIbI0 YHOPOIICHUS, YiAe-
IICBIICHUSI, YCKOPEHWS, (UKcauuu WM W3Y4YCHHUS
CBOWCTB OpUTHHAJIA.
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Tabnumna 4

XHUMHUYECKUH COCTaB KPOBU
CeJIbCKOX03AHCTBEHHBIX )KUBOTHBIX

Bennunna
IToka3zarenn KpPOBb «
KPC POBb CBUHBH
Maccosas 81,044,0 | 79,043,95
Jois Biaru, %
Cyxue BemecTsa, | 190,095 | 21,041,05
Bcero, %
Cyxue BeliecTBa
OpTraHUYecKHe, 3a
HCKJIFOYEHHEM 00- 1,040,05 1,040,05
mero Oenka (KHUPHI,
YTIICBOIBI, BUTAMHU-
HBI), %
O6uuii 6emok, % 18,5+0,93 16,7+0,83
Cyxue BeniecTBa \ 1.340,07 1,5£0,08
HeopraHuueckue, %
pH 7,55+0,37 7,85+0,39
AKTHBHOCTE BOJIbI 0,99+0,05 0,99+0,05

AHanuTHYECKOE MOJEIMPOBAHUE — CBOECOOpPa3HBII
MaTeMaTHYeCKUH TOAXOA B TPOLECCe HCCICIOBAHUS
CHCTeM pa3nu4HOW mpupoxsl. Ero mens — momydenne
MaKCHMaJIbHO TOYHBIX perreHnid. CaM mpomuecc aHaln-
THYECKOTO MOJICJINPOBAHUS pa30MBaeTCs Ha TPH dTama.
Ha mnepBoM »5tame popMupyrOTCS MaTeMaTHYECKUE
3aBUCHMOCTH, KOTOpPBIE CBS3BIBAIOT OTJIEJIbHBIE 00BEK-
ThI CHCTEMBL. DTH 3aKOHBI M 3aBUCHUMOCTH (hopMau-
3YIOTCSl B BUJIE HEKOTOPBIX (DYHKIIMOHAIBHBIX COOTHO-
nieHn (anredpandeckux, AuddepeHnanbHbIX 1 T.1.).
Ha BTOpOM 3Tame ocymiecTBIISIETCSl PElIeHHE ypaBHe-
HUH M TIOJy4eHUE TEOPETHUUECKHX pPe3yiabTaToB. s
3TOTO MOTYT OBITh NPHUBJIECYECHBI BBIYUCIUTEIbHAS TEX-
HHKa M COOTBETCTBYIOIIME TexHOJIorMH. Ha Tperhem
JTare MPOBOANTCS COIOCTABJICHHE IIOJyYEHHBIX pe-
3yJIBTaTOB C PEATBHOCTHIO, T.€. OCYIIECTBISIETCS IPO-
BEPKa Ha aJIeKBaTHOCTb.

BXOmHBIMM JaHHBIMH TIPH MOJEIMPOBAHUM SIBIIS-
IOTCSI TEOMETPUYECKHE MapaMeTpbl BCTaBKH, (01, Opiq,
L), (puc. 2), xommuecTBO OTBepcTHH (N), CKOPOCTH
JBIDKEHUS cpeibl (V), TaBlieHUEe Ha BXOJIE BO BCTABKY
(p), MWIOTHOCTH ¥ BA3KOCTH Cpefbl (p U i). B pesynbra-
TE peayu3aluy MaTeMaTHYecKoil mMozenu GopMupyeT-
Csl MAacCHB CKOpPOCTEW W ITOTEpb JABICHUS MO JJIMHE
BCTaBKH.

PaccMoTpuM 3aBHCHMOCTH, XapaKTepH3YIOLIHE H3-
MEHEHHUS TMIAPOANHAMHYECKHX YCJIOBHH IO JJIHMHE KO-
HUYECKOH BCTABKH C OTBEPCTUSIMU Ha OOKOBOW MOBEpX-
HocTh. Pa3oObeM BCTaBKy 1Mo JUIMHE Ha N PaBHBIX
YYacTKOB MO KOJHMYECTBY OTBepcTHil. Ha kakmom
Y4YaCTKe MCXOJHBIMH JTAHHBIMU SIBIISIFOTCS: V — CKOPOCTD
MoToka, M/c; p — nasiexue, [1a; L —1muHa BCTaBKH, M;
L/n — namHa yuyactka Mexay BeraBkamu, M; Oq,0. .. 0oeg —
JIMaMEeTphl B Ha4aJle U B KOHIIE YYaCTKOB, M.

JIis pacueToB palMOHAIBLHOTO KOJMYECTBA OTBEp-
CTHIi HamMcaHa NporpaMMmMa B KOMITBIOTEPHOH cpeze
MatLab 7.0. PaspabotaHHasi mporpaMma Mo3BOJISIET MPO-
CUHUTATh TOTEPH JABJICHUS NPU PA3HOM KOJIMYECTBE OT-
BEPCTHH, 2 IMEHHO OIIPE/ICIIUTh, NIPH KAKOM KOJIMYECTBE
OTBEPCTHUii Oy/IyT MUHUMAIIBHBIE OTEPH 1aBJICHHUSL.

3ajaya ompeneNieHHs pacxoAa XKHUIKOW Cpenbl |
MOTEPh MAABJICHUA TIPH 3TOM BO3ZHHUKAIOUIUX MOXKET
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OBITH CBelleHa K pacuery TpyOonpoBoja ¢ IyTEBHIM
pacxoziom, T.e. TpyOOIpoBOJa, U3 KOTOPOTO JKHIKOCTh
(ucxomHas cpena) pasmaercs B psjae IyHKTOB (OTBEp-
CTHH B CTEHKE BCTAaBKM) 110 €ro JuinHe. BeIxo sxunko-
CTH IIPOHMCXOJUT YEPE3 OTBEPCTHS M BCIIEACTBHE T'MII-
PaBIMIECKOTO CONPOTHBICHUS MAABICHHE IO JUJIMHE
MOTOKa HEMPEPBIBHO MaAacT, MO3TOMY Ui obecrede-
HUsI PABHOMEPHOTO OTBOJA JKUIKOCTH IIJIOIIAAb OTBEP-
CTHH WJIM UX YHCIIO JOJDKHBI BO3PACTATh MO0 MEpe yna-
JICHUSI OT BXOJJHOTO CEUCHHUS BCTABKH.

B kadecTtBe yIpOLICHHON PacuyeTHOM CXEMBbI IIPU-
MEM, YTO Ha KaXAOH EIUHUIIE JUIMHBI pa3/aBaeMblii
pacxox Q BO BCTaBKE M3MEHSETCS B CPEAHEM C UHTECH-
CHBHOCTBIO (WM ynenbHbIM pacxomom) =Q/L. Ipu-
MeM, 4To pacxox Q nuHeiiHO m3MeHsercs oT Q, B
HadaJle WM BO BXOJHOM CEYCHHH BCTABKH JO HYNS B
KOHIIC UIMHBI BCTAaBKH. [IJI1 TOYHOTO OIpEAEIeHU
MoTeps Hamopa (WM MOTEeph AABICHHSA) HEOOXOIHMO
pemmts audQepeHratbHble YPaBHEHUS JBIDKCHUS
XKHUJKOCTH C TIEPEMEHHBIM pacxonoM. Ha nepsBom starme
OIIPEAEIINM NTOTEPH HATIOPa BO BCTABKE C HETIPEPHIBHOM
pasmaueil pacxona MpHU HEKOTOPHIX YNPOIIAIOUIUX J0-
nyieHusx. Ha HeKOTOpoM paccTOSIHUM X OT BXOJa BO
BCTaBKy pacCMOTPUM OECKOHEYHO Malblii y4acTOK
JUTHHOM dX , pacxoi Mo KOTOPOMY MOXKHO CUHTATh I0-
CTOSHHBIM U paBHbIM ((L-X) C y4eToM OTBEICHHOTO
(3aTpaueHHOro) pacxoaa (X , Kak MPOU3BEJACHUE WH-
TEHCUBHOCTH pa30opa Ha AJHMHY ITyTH IBI)KCHHS IOTO-
ka. [orepss Hanopa Ha 3JIEMEHTAPHOM Yy4YacTKe TpyOo-
npoBoja (TOYHee, BCTAaBKH) JUIMHOM dX , OTCTOSMIEro
OT BXOJIHOT'O CEYECHUsI Ha PACCTOSIHUH X BBIPA3UTCA:

dh=A(dx/d)(v?/2g), 1)
roe d — quameTp BCTaBKH, M; A — KO3 DHUIHEHT TH-
PaBIMYECKOTO TPEHHS; V-CKOPOCTh MOTOKA KUAKOCTH,
M/C; g-yCKOpeHHe CBOOOTHOTO MaACHUS, U Ha Y4acTKe
dX mpu ycI0BHO MOCTOSHHOM pacxoje paBHoM ((L-X),
CpeiHsIsl CKOPOCTh OTIPECIIUTCSL:

v=4q(L-x)/zd?, 2
rae L — qimHa BCTaBKH, M; q- yz[enLHLIﬁ pacxon.
Takum oOpazom:
dh,=(4/2gd)[16¢°(L—x)* /z*d“]dx (3)
1 MOCJIC UHTECTPUPOBAHUA IOTCPHU HAITOPpA COCTABAT:
h=0,028(ALQO’/d") (4)

rae h —notepu Hamopa, d — quamerp BCTaBKH, M; Q,—
pacxox;

NJiin l'IOTepI/I JTAaBJICHUA .
Ap=0,028(ALO?d°)pg=0,275(ALO?d°)p (5)

[Ipu BbIBOZE IOCIEAHETO BBIPAXKEHHS MBI IOJIara-
1M, K03(pUIMEHT TuAPaBIMYECKOr0 TPEHUS A HE W3-
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MEHSIETCS, MEXKy TeM, KaK 3Ta BEJIMYMHA M3MEHSETCS JeprkaHue OENTKOBBIX BEIIECTB, 00JaJaeT CBOWCTBAMHU
[0 JUIMHE BCTaBKM COOTBETCTBEHHO 3aBHCHMOCTH KOJUIOMJHBIX pacTBopoB. [ns addexruBHON pabOTHI
A=f(Re), HO 3Ta MOTPEIIHOCTh MPEHEOPESIKUMO Maa, MeMOpaHHOW YCTaHOBKH CJIETyeT HCIIOJIb30BaTh KOHH-
€CIIM OTHECTH BEJIMYMHY Kod(duiueHTa ruapaBinyie- YECKYyI0 BCTaBKy C KOJIMYECTBOM OTBEPCTHH He Ooliee
CKOTO TPEHUSI K CPEAHEH CKOPOCTH MOTOKA. ceMu.

C momomipio pa3paboTaHHOW MPOTPaMMBI TIPOBEIe-
HBI PacdeThl C YUETOM CIEeAYIOMNX 3HAYCHUH HCXOM-
HBIX JIaHHBIX: TEOMETPUYECKHE MapaMeTphl BCTaBKH, 704
d, =6 MM, d, = 1 mm, L = 0...400 MM, KOITU4ECTBO
OTBEPCTUI KOHMYCCKOW BCTaBKH N = 2...8, HavanbHas
CKOpPOCTh JBIDKCHHSI cpelbl V = 5 M/c, JIaBicHHE Ha
BXOJZI€ BO BCTaBKy P = 2:10° Ila, mI0THOCTH U BSI3KOCTH
cpenst p = 1000 kr/v® u 1 = 0,001 Ia-c.

PesynbTaThl MOJCIMpPOBaHMS TIPCACTABICHBI Ha
puc. 3. AHanu3 NMPUBEICHHBIX 3aBUCUMOCTEH MOKA3bI-
BAaeT, YTO MOTEPH NABJICHUS BO3PACTAIOT C YBEIHUCHH-
eM KonpdecTBa oTBepcThil. [l BeIOOpa paluoHab-
HBIX KOHCTPYKTHBHBIX MapaMETPOB KOHHYIECKOM

w
=

5
&
N

TToTepH aapneHHA.KIIa

BCTaBKH HEOOXOJUM BBIOOpP KPUTEPHS ONTHMAIEHOCTH. FImHA BETABKIL MM

C onHO# CTOpOHBI, HEOOXOIUMO MHHHMH3UPOBATH

MOTEPH JaBJICHUS N0 JUTMHE BCTaBKH, C APYTOd — MaK- Puc. 3. 3aBUCUMOCTE OTEPH AABJIEHUS 1O JUIMHE
CHMH3HPOBATh KOJMUYECTBO OTBEPCTHH, T.C. 00JacTeH, BCTaBKH OT KOJIMYECTBA OTBEPCTUI:
KOTOPBIE MO3BOJSIOT IIPOBECTH OYUCTKY IOBEPXHOCTH 1 — BoceMb BCTaBOK, 2 — CEMb BCTABOK, 3 — IIECTh BCTABOK, 4 — IISTh

BCTaBOK, 5- YETBIPE BCTABKH, 6— TpU BCTaBKH, 7- JABE BCTaBKH
MeMOpaHbI OT 3a/ep>KHUBaeMbIX BemecTB. Ha ocHoBa-

HUU IIPOBEJICHHBIX PAaCUYETOB YCTAHOBJICHO, YTO PaLUO-
HaJbHBIM SBJIETCS KOJUYECTBO oTBepcTuii N=7. Ilpen-
JIO’KEHHAs MOJIEJIb 1a€T BO3MOKHOCTb IIPOTHO3UPOBATh
MOBEJICHUE TUAPOJMHAMUYECKOHN Cpeabl B TEXHOJIOTH-
4ECKOM MOTOKE.

TakuM 00pa3oM, POBEAECHHBIE HCCIEIOBAHMS IIO-
Ka3alik, 9TO KPOBb CEIbCKOXO3AHCTBEHHBIX KUBOTHBIX
SIBISIETCSI TIEPCTIEKTUBHBIM OMOTEXHOJIOTHYECKHM ChI-
pbeM AJI TOJy4YeHUs MMILEBOM, TEXHUYECKOH U Je-
yeOHON mpomykunu. KpoBb COAEPKUT BBICOKOE CO-

B coBpeMeHHOI NPOMBIIITIEHHOCTH TpedyeTcsl mo-
JTydaTh CIIOXKHBIE TEPMHUYCCKH W XUMHYECKH JIaOWIb-
HBIC OPraHWYECKHE BEUIECTBA. OJTO OOCTOSTENHCTBO
TpeOyeT «MATKHX» YCIOBHI IPOU3BOJICTBA, KOTOPBHIM B
3HAYUTEJBHONW Mepe OTBEYaloT MEeMOpaHHbBIE IMpoIec-
cel. VX BHenpeHue IO3BOJISET HMHTEHCH(UIMPOBATH
TEXHOJIOTHIO OYHCTKH W BBIACTICHUA OHOJIOTHYECKU
AKTUBHBIX BELIECTB, COKpaIlas MPH 3TOM MOTEpU HX
AKTUBHOCTH.
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SUMMARY

A.E. Stefankin, A.A. Krokhalev, R.V. Kotliarov, O.V. Krieger,
Joaquin Pazo Dengra, V.N. Ivanets

SELECTION OF PARAMETERS FOR HYDRODYNAMIC INSERT
OF MEMBRANE UNIT FOR PROCESSING OF FARM ANIMALS BLOOD

The existing requirements in functional foods and health-care preparations make it possible to create produc-
tion enterprises focused on complex processing of farm animals blood. Membrane techniques are effective in a num-
ber of processes associated with concentration, purification and fractionation of liquid foods. The use of membrane
techniques enables to create a highly efficient and economical low-waste technology for processing of raw materials
of animal origin, contributes to the improvement of foodsquality, their biological value and more complete pro-
cessing and use. In the present paper, physical and chemical properties of blood of cattle and pigs have been studied.
The blood density and viscosity, the chemical composition of animal blood have been determined. High protein con-
tent has been revealed. To filter blood a membrane unit consisting of a cylinder shaped body is used. There is a semi-
permeable membrane inside the body. The membrane has an insert. There are holes that are equidistant from each
other on the side surface of the insert to release the feed solution into the membrane channel. Each hole creates a di-
rected flow and increases the turbulence within the membrane channel. A new approach to the insert modeling has
been proposed. A program based on the analytical model to study a required number of holes at minimum pressure
loss has been created. The input data for modeling are geometrical parameters of the insert, the number of holes, the
medium rate, the inlet pressure, the medium density and viscosity. It has been established that the pressure loss in-
creases with the number of holes. Thus, seven holes in a conical insert are proved the most rational number.

Membrane methods, conical insert, mathematical model, a continuous flow, loss of pressure, blood.
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