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IMUIIEBASI HEHHOCTD 3EPHA TBEPJIOH
IMIIEHUIBI BEJIOPYCCKOH CEJIEKLIHH
H ITPOJIYKTOB EI'O NIEPEPABOTKH

XK. B. Kowax, E. JI. Boawnexkas, E. M. Mununa, I'. B. Caoboonuyxas

Hiywena mumesan uennocTs jepua TeepaoR nmenmi Ge0pycekoll cenexumm, Kpynoays-
CTOBX NPOAYKTON M MAKSPOHNON MYKH, DOTYHEHMMX B MPOLECCE PRIMONA TRCPAOR MmCH#-
M. ONpeacieno COACPRANNE HEIIMCHNMMY AMNHOKNCIOT, KITAMMHON H MIHCPLILHLX Be-

wecrn. TMposeacha onTHMinauns npouecca ruaporepmmveckoil ofpaborkw scpua Teepaoft
mwennum Geropycexoil cenexumn. Onpeacicnst ONMTHMATLHLE NAPIMETP BPOMEHH OTHO-
JRRHBINHA W KOHCHHON RAMKHOCTH ICPHE TECPAOR MILCHHIIM. g

Beenenne

[MHmesas UCHHOCTE MYKH BO MHOIOM 3aBHCHT OT XHMHYECKOIO COCTaBa 3CPHA, H3 KOTOPOro OHa
MOJYYCHA, H OT HAIHMYHA B HEM NMHTATC/ABHBIX BEIICCTB, HCOOXOAMMBIX UIN KHIHCACATEIALHOCTH
qenoseka. JUin nNpoM3BOACTBA MAKapOHHON M XNeGONCKapHOH MYKH HCNOJL3YETCH B OCHOBHOM
3CPHO JIBYX BHAOB MUICHHIILI: MATKas W Tepaas. [lo conepxanmio 6eaka, HEIAMCHUMBIX AMHHO-
KHCAOT, Kpaxmana, BHTAMHHOB H MHHCPAILHBIX BCUICCTB TBEPAAA MIUCHHUA MPEBOCXOAHT 3EPHO
MATKOH MIUICHHLIbL

B nocaeanme roast Gonbwol MHTEPEC NMPEACTABANET HCCACAOBAHHE XHMHHYECKOIO COCTABRA M
GHOXHMHYCCKHX CBOHCTB 3epHAa TBEPAOH MIICHHUL, CeleKUMONMpoBanHoro B PecnyGanke Bena-
PYCh, JUIA BOIMOKHOCTH MCIIOIB30BAHHA MECTHOIO ChIpbR MPH MPOH3IBOACTBE MAKAPOHHLIX H3JC-
ami. Panee niueHnua TBEPALIX COPTOB B pecnyO/IHKE HE BHPALIMBANACH H3-3a COKHBIX MOYBCHHO-
KAHMATHYCCKHX YCIoBHHA. OHAKO HIMCHCHHE KIHMATA NOKA3AI0 BOIMOKHOCTL M aKTYAIBHOCTS
BBIPALMBAHHA TBEPAOH IMIUCHHIIL HA €€ TCPPHTOPHH.

B csoux paborax E. /. Kasaxos, I'. [1. Kapnuaenxo, B. JI. Kperosuy, I'. A. Eropos u ap. asro-
Pbl OTMEHAIOT, YTO OCHOBHOC KOJIMYECTBO MHTATEIBHBIX BEIICCTB 3CPHA MMUCHHLBI COCPEAOTONCHO
B 33POABLINC, 060/109KaX H ANEAPOHOBOM CJIOC, PH ITOM IHAOCTIEPM, H3 KOTOPOTO MOMYHAIOT MYKY
BbICOKHX COPTOB, COACPRHT B OCHOBHOM Kpaxman [1-3]. IMpasuabio nosobpanusie pexumsl noa-
FOTOBKH 3CPHA NUICHHUL K nepepaboTke B npouecce ruApoTepMuueckoil 06paboTkH No3IsBoasIOT
UCJICHANPABICHHO YMCHBILATL M YBCAHYHBATH KOHUCHTPALHIO HCKOTOPBIX MHTATEALHBIX BEUICCTB,
HANPHMCP BOAOPACTBOPHMBIX BHTAMHHOB, B PANTHYHBIX YACTAX ICPHOBKH [4].

AHAIH3 IHTEPATYPHBIX HCTOYHHKOB MOKA3A1, HTO CBE/ICHHA O MHINCBOH LUCHHOCTH 3CpHA TBEp-
Aok mueHHIb! GeNOpYCCKOl CeleKuMH # NPOAYKTOB ero nepepaborku orcyrersyior. B casin ¢
ITHM UEIBIO JaHHOH PaboThl ABJIACTCH HIYMCHHE COACPAKAHHA HEIAMCHHMBIX AMHHOKHCIOT, BHTA-
MHHOB ¥ MHHCPIbHBIX BEWICCTB B 3cpHe Genopycckoit TBEPAOH MIICHKLbI, KPYIIOAYHCTOBBIX MPO-

JYKTax H MYKc,

Pesyasrars: uecaenosanmii w ux obcyxaenne

Conepxanne GeNKOBBIX BEIICCTB ABMNACTCH OJHMM M3 Haubonee BAKHEIX NMOKasaTeach KayecTsa
3CPHA MIICHHUIBI, KOTOPLIH Oonpeaeaser ero GHONOrHYCCKYI0 HEHHOCTL. BHONIOIrHYECKas UEHHOCTD
Ge/KOB NMIUEHHUB! 3aBHCHT OT COACPRAHMA M COANAHCHPOBAHHOCTH AMHHOKHCIOTHOTO COCTABA.
HesameHHMBIC KHCIOTH JIMIHH, MCTHOHMH H TPHITODAH ABANIOTCA THMHTHPYIOLMMH Ans Genkos
nueHnusl. B 3apoasie muenHus coaepxutes ausnna 4,4-5,6 %, a 8 Genke sngocnepma - 2,1 %;
Genxn aneipoHOBOro C/I08 coaepAar an3una B 2-3 pasa Gonbiue, wem sHgocnep™; B Geakax orpy-
Geit am3nna na 13 % Gonswe, yem B uesom 3epue. Bee 310 npHBOAKT K TOMY, 4TO B OTPYGAX CO-
JACPAAHKE JIHIHHA BBILIC, YCM B MYKC, TaK KaK B 1pouecce paiMona B oTpyOH oTX0aaT 060N04KH,
3apobiul M aneciiponoswit coit [5]. B npeaenax snnocnepma Goabiuee KOJIHYECTBO AMHHOKHCIOT
cosepxuTCs B nepudepuitnbix qacTax (8 cpeanem, % k macce Geaxos): aprunmnn 2,9-4.5; uncrun
1,5-1.9: am3un 1,9-2,6; mermonnn 1,1-1.4; tpunrodan 0,9-1,1; sanmn 3,6-4,0. Llenrpansuas
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YacTh 3Hjocnepma Goraye, yeM nepudepuiinbie ero ciaou (B %): usoneiumaHoM 6,6-7,0; neiuun-
oM 8,0-9,1 u denunanannunom 3,4-3.9 [2].

[lpoBosmnnce MccnenoBaHHs MHIIEBOH EHHOCTH 3epHA TBEPAOH MiueHuibl Benopycckoi ce-
JEKIHH M NPOAYKTOB ee nepepaboTkr. B kauyecrse KOHTpoibHOro obpasua Obi1 B3AT COPT TBEPAOH
MIEHHIL! HTaXbIHCKOM cenexuun Mpuae, Tak kak umenHo Wranus saBnsercs cTpaHoi, Ha npoTs-
ACHHHM MHOIMX JIET TPaJAMIMOHHO BhipabaThIBAlONICH MaKapOHHBIC M3/E/IHA BBICOKOr0 KayecTsa
TOILKO M3 3€PHA TBEPOH MIIEHHIIBI.

OOBEKTOM HCCIIEIOBaHUS ABIAIOCH 3€PHO TBEPAOH MINEHHIBI DEIOPYCCKO# CENCKIMH COPTOB
Posanus, Jlynsia u Basenra, soipauieHHoe Ha onbITHBIX noasx YO «benopycckas rocyaapersen-
Has CeNbCKOXO3MHCTBEHHAA aKaJleMHs»,

Onpezenenne aMHHOKHCJIOTHOIO cocTasa Gesika OCyIECTRISIH 110 OOWIENPHHATEIM METOHKAM
Ha xuakocTHoM xpomarorpade Agilent 1200. PesynbraThl Onpee/ieHus COACPKAHMS HE3aMEHH-
MbIX AMHHOKHCIOT B OenKe 3epHa TBEP/IOH NMILCHHIIbI peACTaBNCHb! B Tabnuue 1.

Tabauua | — Coaepxanue He3aMEHHMbIX AMHHOKHCIIOT B 3EPHE TBEPAOH MILCHHLILI

Cone;:;c:’n:: /?:';(')":OKHC' Upuae Pozanms Jlyusa Banenra
Tpeonun 362,5+ 81,7 437,9+98.8 432,2+97.5 650,9+146,8
Banuu 668,9+148,1 555,8+123,1 781,7+173,1 650,4+144.0
MeTHoHuH 176,4+38,7 114,8+25.2 23394513 176,2+38,7
leiumn 480,1£97.7 1081,14220,1 846,6=172.4 586,9+119,5
H3oneitumn 932,1+189.8 540,9+110,1 1294 4+263,5 1020,8+207.8
DenuaiaiuH 751,4+165,2 696,7+153,1 1048,84230,5 770,4+169,3
Tusun 378,8+83.8 281,8+62.3 439,7+97.3 427.7:94.6
Cymmaphoe konuuectso |  3750,2+805 37094£1012,2 | 5077,3+1085,6 | 4283,3+920,7

PesynbTaThl HCcaea0Banuid, npeicTaBneHHble B Tabauue 1, nokasanu, 4T0 NO CyMMapHOMY KO-
IWYCCTBY AMHHOKHMCIIOT B 3epHE TBep/as mueHHua copros Jlyusma u Banenra Genopycckoit ce-
ICKLUHH IIPEBOCXOHT TBEPIYIO MIICHHAILY MTANLAHCKOMH cenexuun B cpeaneM Ha 20 %, a 3epHo cop-
12 Pozanus COAEPKHT MPHMEPHO OJIHHAKOBOE KOMHYECTBO HE3AMEHHMBIX AMMHOKHCIOT (pasHuua
1.1 %).

Ans xapakTepuCTHKM OHONIOrHYECKOH LHEHHOCTH GelKa BLIYHCIHIN aMWHOKHCIOTHBI CKOp no
COICPKAHMIO B OenKe HE3aMEHMMBIX AMHMHOKHCIOT [2]. AMMHOKHCIOTHBIH CKOp MOXer ObiTh
Soaswe win merbine 100 %. AMHHOKHCIIOTA, [UIS KOTOPOIT aMHHOKHCIOTHBIN ckop Mensiue 100 %,
E23bIBACTCH JJHMHTHDPYIOLICH.

PacyeTHbIC 3HAYEHHS AMMHOKHCIOTHOTO CKOpa PacCMOTPHM HA NPHMEPE COPTa TBEPAOH miue-
ULl Oenopycekoii cenexumn Jlynama u copra uranssHckol cenexuwu Mpuae. Pesynsratsl no
Qape/1e/ICHHI0 aMHHOKHCIOTHOrO ckopa (%) npeacrasieHbl Ha pucyHke 1.

Aas 3epna TBepa0i nuenubl copra Mpnae THMHTHPYIOUMME SBASIOTCH TAKHE aMHHOKHCIIOTI,
E3X TM3HH, JICHUMH M TpeoHuH. B 3epre TBepaoii muenuus copra JlyHsma AH3HHA MEHbINE Ha
12.6 %, Tpeonnna — Ha 10,6 %, meTHonnHa-+uncTHHA — Ha 14,2 % w Banuna — Ha 12,4 % no cpas-
WeHMIO C 3epHOM copta Mpuae. AMHHOKMEI0TA NeluMH g 3epHa copra JlyHsiua SBaseTcs JTHMH-
THPYIOUICH, HO €€ AMHHOKHCIOTHBIH ckop Ha 24,1 % Gombiue, yeM s 3epHa TBEPAOH MIICHHMIIBI
moETpPONIbHOTrO 00pasua.

Hexoas M3 BhILIECKA3aHHOTO, MOKHO CICTIaTh BLIBOJ, 4TO O€10K 3epHa TBEPAOH NIIEHHIE AB-
BECTCA HEMOITHOUCHHBIM 110 AMHHOKHCIOTE IM3HH. JIMMUTHDYIOIIMMH aMHHOKHCIIOTAMH 1S 3€pHa
WWEP10#i MIIEHALB! ABNAIOTCS TAKIKE TPEOHHH, METHOHHHHIMCTHH, BATHH M JICHIIHH.
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s Copr Hpuae ® %o » Copr lywnua

Pucynok | — AMHHOKHCAOTHBIN CKOP LIS 3¢pHa TBEPIOH MeHnIbI
copros /lynsma w Hpuae

Butamuubl 3epHa npejAcTasasior coboil OpraHHYecKHe COCAMHEHHA, HeOOXOAUMBIC LIS HOp-
MAIbHOM KHIHEACATEILHOCTH U PAIBHTHA OPraHK3Ma HeaoBeKka B HEOOILIIMX KOMHUECTBAX, 3epHO
TBEPJIOH NIIEHHLLI ¥ NPOIYKThI €ro nepepaboTkH ABAAIOTCH OCHOBHLIMH HCTOYHHKAMH BHTAMHHOR
rpynnst B, PP u E. Cozepxammecs 8 3epHe KapOTHHBI N0IBOJIKIOT B OPraHn3Me uesoseka obpaso-
BLIBATHL BHTAMKH A, a sutamui C 06pa3oBbiBACTCA B 3EPHE TOILKO NPH €ro npopactanuu [4].

Peaynbrarsl Mcenenosannii copepxanns suramuios E, By, By, Bg u PP B 3epue teepoii nue-
HHIB], Buipaentom B PecnyGinke benapycs, npeacrasnens B rabanue 2,

Tabmmua 2 ~ Coaepxanne suramunos E, By, By, Bg # PP B 3epue 18ep10ii nuicHUIb!

Coaepxanue BHTAMH- HaumeHOBaHHE COpPTa TBEPAOH IILEHHILbI
Ha, mr/100 r Upnne Pozanus Jlynsma Basenra
Butamun E 1,74 2,22 0,82 1,07
Buramuu B, 0,24 0,19 0,08 0,20
Buramuu B, 0,024 0,023 0,025 0,020
Buramuu By 0,325 0,240 0,262 0,267
Buramuu PP 2,1 3,1 34 34

Conepxanne Butamuna E B 3epHe TBEPAOH NMIICHHIbI, BRIPAIIEHHOM Ha TeppuTopiun Pecnybiu-
ku Benapych, HAXOMUTCA B pejienax, XapakTepHeIX s Aanaoi kyastypsi (0,67-2,73 mroua 100 r
npoaykta [3]). Beicokue 3nauenus conepxanus suramuna E (2,22 mr wa 100 r npoaykra) cauje-
TEALCTBYIOT 0 GOJIbIIEM coepKaHny xupa B 3epHe copra Posannsa — na 20 % seie 110 CpaBHCHHIO
¢ coprom Mpuje. Onnako BHTaMui E SBISCTCA CHIIBHBIM HTHOKHCIHTCICM H NIPENATCTBYET OKHC-
JICHHIO M NPOrOPKAHMIO KUPOB, NOITOMY 3EPHO ¢ BHICOKHM conepxkanmnem Tokodepona Oyaer 6o-
JIee CTOMKHUM 1IPH XPAHCHHH.

ITo coaepxanmio putamunos B, B; u Bg 3epno Teepaoi mmenuus: copra Mpuae npessiuaer sce
Genopycckue copra B cpeaneM Ha 25 %. Tak kak OCHOBHOE KOJIIMYECTBO 3THX BHTAMHHOB COCPe/10-
TOYEHO B 0BOIOMKAX, ANCHPOHOBOM CJIOC H 3apOJILINC, CAEI0BATENLHO, 1IPH nepepaboTke 3epHa B
COPTOBYIO MAKAPOHHYIO MYKY BHTaMHHbI rpynnel B Gyayr nourtu noiHocTsio yAajleHsl BMECTE C
oTpyGsimu.

Buramun PP (HHKOTHHOBAS KHCAOTA) /UIS HCCICAOBAHHBIX COPTOB TBEPAOH muennusl Genopyc-
CKOI CesIeKIMM HAXOAUTCA NIPUMEPHO B OtMHaKoBOM konmuectse (3,1-3,4 mr wa 100 r npoaykra) u
[peBeiLacT copepxanue B sepue copra Hpuae na 36 %, Buramun PP copepkutcs B OCHOBHOM B
ANeHPOHOBOM ClIOE ¥ MeHblie — B anaocnepme. [lpu nepepaborke 3epua aHA0CTEPM H IHATHTE b
Has YacTh ANCHPOHOBOTO CIOA MONANAIOT B MYKY, YTO MO3BOJACT COXPAHHTH 3HAUMTEILHYIO YaCTh
ITOrO BUTAMHHA [IPH PA3MOJIC 3epHa,
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M3 npose/icHHbIX HCCIEA0BAHI MOKHO C/Ie/IaTh BBIBOJL, YTO 3¢PHO TBEPAOH MIUICHMIIL, BHIPA-
wennoe B Pecnnybanke benapycs, nanGosee Goraro surammnamu E u PP u B nanmensmeii crenens
sHTamMiHaMi rpynnsl B. OHako BUTaAMKHL rpynnsl B MOTYT BBUICPAKHBATH BHICOKHE TCMIICpaTy-
pbt 0OpaboTkH, 103TOMY MyKa MOKeT ObiTh ODOralIcHa ITHMH BHTAMHHAMM, YTO MO3BOJIMT MOBbI-
CHTB IMTHTATEILHYIO HEHHOCTD NOTOBLIX H3ACIHiA.

3epro mueHHIB 60raTo MHHEPAILHLIMH BEIICCTBAMH, KOTOpbIE BXOAAT B COCTaB 30/bi, 00pa-
3YIOUICHCS B PE3Y/ILTATE NOIHOIO CrOPaHHA NMPOAYKTA IPH BLICOKOH TemmnepaType. 3o1a cocranis-
et or 1,5 10 3,0 % or maccei 3epra. [ 1aBHbIMK 2IEMCHTAMH 3€PHA NIICHHIUBL ABAAIOTCA KATHI H
docdop, nosromy okono 60 % 301t cocrasnser Gochopusiii anruapmu, oxono 30 % — okcua Ka-
AMA. 3aTeM CACAyeT MarHMi, cepa M KpeMHHH. DTH ICMCHTH HAIBIBAIOTCS MAKPOIICMEHTAMH H
COICPKATCA B 3CPHE OT JECATKOB JI0 COTHIX A0MeH npoueHta. MHKPOIIEMEHTHI — KEIC30, LIHHK,
Maprasetl, Mejb M JIp. — COACPKATCH B 3CPHE B O4CHb HEOONMBIIMX KOMHYECTBAX (OT THICHYHBIX 10
CTOTHICH4HBIX Jl0n¢H npouenTa) [3]. .

Mutepanbibic BemecTsa B HeGONLIIMX KOMHYECTBAX COACPKATCH B IHAOCTIEPME 3EPHA NILECHH-
bl 10 CPABHEHHIO ¢ 060I0YKaMK, 3apoIbiLieM K aneiipoHossiM cioem. Cocpenorouetue GombIo-
r0 KOJHYCCTBA MHHEPATBHBIX BEIICCTB B AICHPOHOBOM CJOC CBHACTCALCTBYET O TOM, HTO 30/b-
HOCTh MYKH B PEIlAIONICH CTCIICHH 3ABHCHT OT HX KOIHYCCTBA, NEPEIeAuero B roTOBYIO NPOAYyK-
unio. KOMYCCTBO MMHCPANLHBIX BEIUIECTB B 3EPHE TBEPAOH MUICHANH KoneOneTcs B IHMPOKHX
npeaenax (8 100 r npoayxra): kaans 293 mr, varpus 13 mr, kansuns 32 mr, maruus 135 mr, mean
0.48 mr, unnxa 2,73 mr, xene3a 4,25 mr u mapranua 3,84 mr [2].

Onpeneaenne COACPKAHHA MAKPO- H MHKPOICMCHTOB B 3¢PHE TBEP/I0H MIEHHIBL Genopycckoi
CEJIEKIIHH NPOBOIHIN METOJOM aTOMHO-aACOPOLHONHOM cniekTpoMeTpHH Ha npubope novAA 300
8 aaboparopun PYI1 «HMucturyT peiGroro xossiicrsan HAH beaapycu. Pesyabtarsi HecneioBanus

PaccMOTPHM Ha NpHMEPE copTa TBepaoH muermHis Jynsma (pucynok 2).

Pucynox 2 — Conepikanmne MAKpPo- H MEKPOVICMEHTOB
B 3epHe TBepaol mmenuus: copra /lynsima

PesynbraThl MCCaeA0BaHMI NOKA3ANH, YTO COJACPAAHHE MAKPO- M MHKPONIEMEHTOB B 3CpHE
TBepaOi niuenHust copra Jlynsma naxonures 8 amanasore or 0,19 mr memn 10 481 mr kanus Ha
100 r npoaykra. Cosepxanie MHHEPAILHBIX BEIICCTS B 3epHe copra JlyHsina Huke IHaYeHui, xa-
PAKTEPHBIX JUIN JIAHHOH KYILTYPBI, 33 HCK/TIOUCHHEM KA/IHA, COJICPAAHNE KOTOPOro Ha 39 % saiue.

Conepxanne MHHEPATLHBIX BEMECTB B GOMLILION CTENEHH 3ABHCHT OT COPTOBRIX OCOBEHHOCTE!
3CPHA, MOYBCHHO-KIHMATHYCCKHX YCIOBHH BHPAIIHBAHHA H NPHMEHsSeMbIX yaoOpenuit. B cassu ¢
ITHM JATLHEHIINEG HCCICAOBAHKA COPTOB TBEPIOH MUUCHHUL GENOPYCCKOH CeNeKUMM MO3BOJAT

| BMIABHTL HAHGO/IEC NEPCNEKTHBHBIC COPTA M0 COACPAAHHIO MAKPO- H MHKPOIIEMEHTOR B JABHCH-
| MOCTH OT NOYBEHHO-KTHMATHYECKHX YCIOBMI pecrnyGanKH, a TAKKE MO3BOAAT YACTHTH BHHMAHKE
EPHMCHACMbIM MPH BHPALIHBAHWH TBEPAOH MILICHHIIN MHHCPAILHBIM YA0OPEHHAM.

Caeayoumm sranom paborst Gu10 ONPEEICHHE ONMTHMATBHBIX PEKHMOB IHAPOTEPMHYECKOH
I 53




Muuwesan TeXHONOMMA

00paboTk 3epHAa TBEPAOH MuEHHIIL 6e0PYCCKOi CENIEKIHE C UENBIO NONYUCHHA MAKCHMATLHOTO
BBIXO/IA KPYNOAYHCTOBBIX MPOAYKTOB ¢ MHHHMAILHOH HX 30MBHOCTLIO. /1S NiaHWpOBaHHA IKCIIe-
PHMEHTA HCTIONB30BATH METO/ HEHTPAILHOIO KOMIO3HIHOHHONO poTaTabenbHOro aHHpOBaHHS
noaHoro pakroproro axcnepumenta IO 2? co 3Be3HBIMA ToUKaMA. B KauecTBe OCHOBHBIX (ak-
TOPOB, BIHAIOUMX HA ONTHMH3ALMIO MPOLIEcca rHApoTepMHAYccKol 00paboTkn 3epHa, ObUTH Bbi-
Opansi:

1) BpeMs OTBONIAKHBAHHS,

2) KOHCYHAR BIAXHOCTH 3CPHA.

lpeneast BappupoBanusa (paxTopos ObUlH onpesesieHH HA OCHOBAHHH THTEPATYPHBIX AAHHBIX
[6] # npoBeAcHHEBIX pasee 1a00PAaTOPHLIX MOMOJIOB 3CPHA TBEPAOH NMIICHHILLI.

B COOTBETCTBHH C TUIAHOM IKCICPHMEHTA Pa3Moil 3epHA TBEPAOH NIUEHHILI MPOBOIHIH HA Na-
Goparopuoit menbrKie CD2. Onpenensanyn BLIXOA H 30/bHOCTS KPYNIOAYHCTOBBIX NMPOAYKTOB. AHa-
M3 MOJYYCHHBIX PE3YNALTATOB MPOBOJAMIICK C [OMOLUBLIO KOMIBIOTEPHOH CHCTEMBI MJIAHHPOBAHHA
sxcnepumenta STATGRAPHICS Centurion for Windows. ;

PaccMOTpHM BIHSHHE BPEMEHHM OTBOJAXHBAHHA M KOHCYHOH BIAXKHOCTH TBEPAOH MIICHHWIIH
copra J/lyHAIIa Ha BBIXO/ KPYNOAYHCTOBbIX IMPOAYKTOB H HX 30JbHOCTS.

B pesymbTate crarHcTHHeckod 0oOpaboTkM JaHHBIX OBUIO MONYYCHO YPABHEHHWE PETPECCHH,
a/ICKBaTHO ONMMCHIBAIOIIEES 3ABHCHMOCTH BhIXOJIa KPYNOAYHCTOBBX MPOAYKTOB OT BPEMEHH OTBO-
NAKHWBAHUSA H KOHECYHOH BIOKHOCTH 3€pHA:

= _164,525 + 3,767-1+ 25,604'W — 0,098-¢ — 0,025-TW — 0,775-W?,

rae V — BBIXOI KPYNHOAYHCTOBBIX NMPOAYKTOB, Yo;*
W — KOHe4Has BAAXKHOCTH 3epHa, %,

T — BpCMA OTBOJIAXXHBAHHA, 4.

Ananu3 kaprsl Ilapero nokasas, 4To Bee GaxTopsl 3HAYHMBI H HanOONbILICE BIHAHHE HA BHIXOA
KPYNOAYHCTOBBIX MPOAYKTOB OKa3bIBACT BPEMS OTBOJIAKHBAHHA 3EPHA TBEPIOH IMIICHHLIbL.

AHanu3 KOHTYPHO#H JIHarpaMMBbl MOKa3al, 4TO MAaKCHMAIbHBIH BLIXO KPYTIOAYHCTOBLIX NPOAYK-
TOB — 75,5 % — NOAyYeH B AMANA30HE KOHEYHOH BaaxHOCTH 15,5-16,9 % u Bpemenu orsonaxusa-
Hus 15-19,5 gacos.

B xoae aaibHEHIINX HCCNSI0BaHHH OBUIO MOMYHEHO YPABHECHHE PErPEeCCHH, AICKBATHO OMMCHI-
BaKONIEE 3aBHCHMOCTH 30JIbHOCTH KPYTIOAYHCTOBBIX MPOAYKTOB OT BhiOpanHbIX (akropos (Bpeme-
HH OTBOJIAXKHBAHHA H KOHEYHOH BIAXHOCTH 3€pHA):

Z=-4,605+ 0012t +0,667-W — 0,001-¢> +0,001- Wt — 0,020-W?,
riae Z — 301bHOCTh KPYNHOAYHCTOBBIX ITPOAYKTOB, %.

Anamu3 kaptel [lapeto nokazamnuro Bce GakTopsl 3HAYHMB ¥ HauOonbllce BIHAHHE HA 301b-
HOCTH KPYNOJAYHCTOBBIX MPOAYKTOB OKA3bIBACT KOHEYHAN BIAXKHOCTD 3E€PHA TBEPAOH IMILCHHILLI.

AHATH3 KOHTYPHOH HarpaMMBel MOKa3all, YTO CHHKCHHE CPS/IHEB3BEIICHHON 30/ILHOCTH Kpyno-
JYHCTOBBIX MPOAYKTOB 20 1,11 % NMpoHCXOQHII0 NPH YBEIHYEHHH BPEMCHH OTBOJAXHBaHKA oT 14
710 16,5 wacoB # H3MEHEHHH KOHEeYHOH BaaxHocTH oT 16,4 % no 17,0 %.

Jlns onpeiesieHHs ONTHMAMBHBIX PEXHMOB IHApOTepMHYEcKoif 0OpaboTku 3epHa TBepAOH mie-
HHLBI MPAMCHHIH TpadHHecKnii METOA, KOTOPbIH 3aKII0YaCTCH B M3YYCHHH BLIXOJA M 30JbHOCTH
KPYTIOAYHCTOBBIX MPOAYKTOB B 00/1aCTH IKCHEPHMEHTA C MOMOIILIO KPHBBIX paBHOro yposus. Ilo-
NMYYCHHBIC PE3yNbTaThi MPESACTABICHLI HA PHCYHKE 3.

AHaTH3NPYR NONYYECHHBIC 3HAYCHHA BIX0JA H CPEIHEBIBEIICHHON 30JIbHOCTH KPYIOAYHCTOBLIX
NPOAYKTOB B 007aCTH M3MeHeHHs (AKTOPOB, ONpeAeIHIN ONTHMAILHLIC PEKHMbI MHAPOTCPMHYE-
cKoit 00pabOTKH 3epHA TBEPAOH MILCHHILI BpEMs OTBONAXHBAHMA 3epHa 15,4-16,5 yaca u KoHey-
Has BAAXHOCTH 3epHa 16,4-16,8 %. Ilpn 3ToM cpejaHeB3BeIeHHas 30JIbHOCTL KPYIOAYHCTOBBIX
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npoaykTos coctasuia 1,11 %, a BoIXOA KPYNOAYHCTOBBIX NPOAYKTOB ~ 75,5 %.
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BpeMa OTBORKKHBAHES, I

Pucynok 3 — COBMENIEHHbIC KONTYPHbBIE THATPAMMBI BLIX0/1A
H CPEIHEB3BEIICHHOMN 30, ILHOCTH KPYHOAYHCTOBBLIX NPOAYKTOB

Kak orMeuanocs panee, 30bHOCTh COCTABHBIX HacTeH 3epHoBkH painrnuna. HanGoaswas 3oms-
HOCTBb XapakTepHa s 060104eK, 8 HAHMEHbLIAR — UK dHu0cnepma (pasuuna Gonee yem B 20 pa3s).
CrenosaresibHO, BLICOKOE COACPKAHUE MHHEPUILHBIX BCIICCTR B MPOAYKTAX PaIMOIA 3epHA TBEp-
A0 nueHKLb! GyaeT CBHACTENBCTBOBATL O KOJMYECTBE 0B0M04CHHBIX HACTHIL H 3apO/LILIA, nepe-
WU B KPYNOAYHCTOBBIC IPOJAYKThI H MYKY.

AHQIN3 JIMTEPATYPHBIX JAHHBIX NOKA3AM, YTO 30JIbHOCTH FHAOCTICPMA MATKOM MMIUCHHLLI B Cpejl-
sem cocrasnser 0,42 %, a 301bHOCTD 000/104€K BMECTE ¢ ICHPOHOBBIM CIIOEM — B CPEAHEM
9,65 %. 301bHOCTH JHAOCTICPMA 3CPHA TBEPAOH MIICHHIILI BBILIC, YEM MATKOH, U B Cpe/HeM CO-
crasasier 0,46 %, a 301bHOCTH 000J104EK € ANCHPOHOBLIM CJI0EM MEHBILE, YeM Y MATKOH MILCHHLIBI,
- B cpeanem 8,72 % (2, 5].

Onpenennay CoACPKAHKE MAKPO- H MHKPONICMCHTOB B KPYTOJYHCTOBBIX MPOJYKTAX M Maka-
POHHOI MyKE BBICIIErO (KpPYNKa) H nepeoro (Moaykpynka) COpTos, MoJy4eHHbIX H3 3¢pHA TBCPAOH

- muieruisl Genopycekol cenekumn. [loayueHHbie pe3y/ibTaTsl PACCMOTPHM Ha NpHMEpE copTa Jy-
| HALIA.

Conepkanne MAKpOIEMEHTOB KAJIMA U MAHUN B KPYIOAYHCTOBBIX MPOAYKTAX W MYKE npej-
CTABJICHO HA PUCYHKE 4.

MEAKAN KPYITKE
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Pucynok 4 — Coepkanne Kaaus W MATHHA B KPYNOAYHCTOBLIX HPOAYKTAX H MyKe




Muwesan TeXHONOMMA

Pe3ynbTarsl HCCAEI0BAHHH, NPE/ICTARICHHEIC HA pHCysEe 4, BOKa3ATH, YTO B KPYNOAYHCTOBBIX
MPOYKTAX CONEPAAHHE KATHS H MArHHA CHHKACTCS NO MCPE YMCHBIICHNHA KPYITHOCTH NpoayKTa
OT KpYNHO#H KPYNKH 70 JYHCTOB B 2-2,5 pasa, 4TO CBNACTEERCTBYCT O CHHAKCHIH B ITHX MPOAYK-
Tax coaepxanua odonoueyHsx yactuil. Conepaanne J0M00BPASYIOUDIX YIEMCHTOB B MaKapoHHOM
MyKe BBICIIETO COpTa Hipke Ha 3—15 %, 4eM B MYKE NEPBOTO COPTA, IT0 MOKET CBHICTEILCTBOBATH
0 NONATAHKHK B MOAYKPYNKY 60bIIEr0 KOTHYCCTES BRICORDIOILEON aneHpoHOBOTO CIIOA.

Cojepkanue MHKDOICMEHTOB LIMHKA, MAPIaHia W WENEIA B KPYTIOAYHCTOBRIX MPOAYKTAX H
MYKE MpeACTaBNeHO Ha PHCYHKE 5.
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Pucynox 5 — Cojepaxanne HNEKS, MAPraHia ¥ xejae3a
B KPYNOAYHCTOBBIX HPOAYKTAX M MyKe

lMpeacTaBieHHbIC HA PHCYHKE 5 PE3yibTaThl HCCACAOBAHMH MOKA3ANM, 9TO B KPYNOJYHCTOBBIX
NPOAYKTAX BBHICOKHE IHAYCHHA LHHKA, MADraHila M XEJC3a XapakTepHbl LA KPYNHOH KPYNKH H
uaxoasTes B npeaenax 1,67 %, 1,64 % u 3,19 % coorsercreento. Coaepxaiue ITHX JICMCHTOB B
cpeaHeit B MeTKOH KPYNKE H AYHCTaX NPHMEPHO B 1,5 pasza HWAeE, YTO MOKCT CBH/ICTCILCTBOBATL O
CHHACHHH B ITHX NMPOAYKTax coaepxanns 30iu. Coacpxanse MHKPOICMCHTOB LIMHKA, MapraHua
H JKesie3a B KPYIKE H MOJAYKPYNKE HaXOASTCH MPHMEPHO B OWHAKOBHIX Npeacaax (pazunua 7 %).

Mcxois M3 MOAYYEHHBIX PE3YTbTATOB MOKHO CAENaTh BBIBOA, HTO 3HAYHTEILHOE KOIMHECTBO
MHHEPATLHBIX BEUIECTB 3¢PHA TBEPOH MIUCHMIBI COCPEIOTOYCHO B HIOCTICPME, & HE TONBKO B
3aponsiue, 060N0YKax M AICHPOHOBOM C/IOE, KOTOPHIE B MPOLECCE pa3MOna nonajaot 8 oTpyoHn.
ConepAkanue MAKPO- H MHKPOIICMEHTOB B KDYITHOH KPYNKE MPAaKTHYCCKH COOTBETCTBYET KOAMHC-
CTBY /ICMEHTOB B LE/OM 3€PHE, YTO TOBOPHT O BHICOKOM COACPAAHHH 000104eYHbIX HaCTHIL
CHWACHHE COICPAKAHMA ITHX TEMECHTOB B CPEAHEH M MEAKOH KpYTKE, AYHCTAaX H MYKE [OYTH B
1,5-2,5 pasa, 0 CPaBHCHHIO € 3CPHOM, CBHCTENBCTBYET O TOM, 4YTO MOYTH TPETh BCEX MHHEPATL-
HBIX BCLICCTB 3ePHA COCPEIOTO4CHA B SHAOCTIEPME.

axiouenne

[NpoBe/icHHBIE HCCIENIOBARHA NOKA3MH, YTO OeNOK 3epHa TBEP/OH MIICHHIB! Be10pyCCKOi ce-
JCKUHH SBAAETCH HENOMHOUCHHBIM 110 AMMHOKHCIOTE AH3HH. JIMMHTHDYIOWHMH aMHHOKHCIOTaMH
JUIS TBEPJAOH MUICHHIH KBAIOTCA TAKKE TPCOHHH, METHOHHHTLHCTHH, BATHH H aeitumi. Tlo co-
JICPKAHMIO BHTAMMHOB 3CPHO TBCPAOH MILCHHILI uanbonee Goraro suramunamu E w PP u B
HauMeHbLICH cTeneHH BHTAMMEAMH rpynnsl B. BuisBiaeHO, 4TO CONCPRAHHC MHHCPAIBHBLIX BE-
mecTs B 3epHe GeNOpYCCKOM TBEPAOH MIICHHIIB B OCHOBHOM HHKC 3HAYEHMl, XapaKTepHbIX A
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HOH Ky/ILTYPBI, 4TO CBA3AHO C COPTOBBLIMH OCOOCHHOCTAMY 3CPHA TBEPAOH MILCHHIIL, NOYBCH-
KIMMATHHCCKHMH  YC/IOBHAMH BHIDALIMBAHKHA M NPHMCHACMBIMH yaoOpenusamu. OnpenencHo,
ONTHMANBHBIMH PEKHMAMH [IPOBCACHHA IMAPOTEPMHYECKOH 0OpaboTKK 3epHa TBepAOH muue-
ABISIOTCH BPEMA OTBONAXKMBAHMA 3cpHa 154-16,5 vyaca M KOHCYHAR BIAKHOCTL 3CpHA
6,4-16,8 %. 3HaunTeNBHOE KOJIHYECTRBO MHHCPAIbHLIX BCILICCTB 3epHA TBEPAOH mueHnus Geno-
Ol CeNCKIMK COCPEAOTONCHO B IHAOCNEPME, TAK KAK NMPOAYKTH ero nepepaboTku coaepxar
MCPHO TPETh BCEX MAKpo- M MHMKpoaiementos 3epua. [lpu pansueitmeii nepepaborke 3epua
A0H mueHHIB! GeN0pyCCKOil CeNCKIUMH MHIEBAs UCHHOCTH MAKAPOHHBIX H3ACAHH MOXeT ObiTh
CHA 33 CYCT BHCCCHHA B MAKAPOHHYIO MYKY G¢/IKk0B G060BBIX HIH MACAHYHBIX KYILTYP, BH-

HHO-MHHEPAILHBIX IIPEMHKCOB, (PPYKTOBBIX MM OBOLIHKIX MOPOIWIKOB, MPOBEACHHA MHHEpPa-
M BOJILI M JIP.
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