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NPEANCIIOBUE

YcnemHoe BBINOJNIHEHHE TOCYJApPCTBEHHBIX IJIAHOB IPOU3BOJCTBA U
3arOTOBOK 3€pHa pasfIMYHBIX KYJbTYD — HeoOXOOMMOe YCIOBHe [l obecile-
YeHUA HOPMAIBHOTO CHaG)XeHUsA HacelleHUst NpOAYKTaMH IUTaHUs, IPOMBbILL-
JIEHHOCTH CBIpbEM YCTAHOBJIEHHBIX KOHOMIMH, 1A 06pa3oBaHUsl rocygap-
CTBEHHBIX MNpPOJOBOJILCTBEHHBIX pPE3ECPBOB, n,anbﬂeﬁmero YIyulleHU A tna-
TOCOCTOAHUA TPYHALUMXCH.

OGecreyeHne 3aKyNOK 3HAYMTELHOTO KOJMYECTBA 3epHA, ero KayeCTBeH-
Hasg nocneybopoyHas 0OpaboTka, XpaHeHHe M OTITPY3Ka NOTpebUTeNsAM —
OTBETCTBEHHbIE 3a[aYMl BCEH 371eBaTOPHON NPOMBIIUIEHHOCTH HAlUeH CTPAHBI.
CoxpaHenne IMPUPOIHDBIX KAUYECTB 3€PHA, pa3Mephl NOTEPh M IEHEKHbIE HITED-
XKKHM 3aBHCAT OT TOrO, HacKOJIbKO Mociiey6opounass oGpaboTKa U XpaHeHue
GynyT Hay4yHO 0GOCHOBAHHBIMHM M 3KOHOMHYECKH LENeCOOGpA3HBIMM .

XpaHeHHe rocyJapcTBeHHBIX 3a11aCOB -3¢pHa TpeGyeT He TOJIBKO XOpoLlei
MaTepUATbHO-TeXHUYeCKOl §a3bl, HO M GONBIIOro YMCHA CHELUATUCTOB,
KOTOpBIE BNIAfiel0T [yGOKHMH OGIIEHHXXEHEPHBIMH 3HAHHAMM U CIOCOGHBI
06ecreunTh NOJIHYI0 COXPaHHOCTh 3¢PHA K 3¢ PHOBBIX TPOLYKTOB.

Kypc "XpaHemie 3epHa, 371eBaTOPHO-CKIIA/ICKOE XO3ANCTBO M 3epHOCY-
LIeHHe” HMeeT Mejbi0 03HAKOMHTb CTYOEHTOB—OYAYIIMX CHELUHAIMCTOB CO
CTPYKTYpOH 3N1eBATOPHOM MNpPOMBILUICHHOCTH, OpraHu3auued paboTel HO
npueMKe, NocieyBGopoyHoi 00paboTKe 3epHa U ¢ HayYHBIMH OCHOBaMH TeX-
HOJIOTHH €ro XpaHeHWs, IOMOYb MM OPraHM30BaTh BBINOJIHEHHE BCEX TEXHO-
JIOTUYeCKHX I pOLECCOB Ha NpelIpUATHAX OTPACIN XJIeOOMpOOYKTOB Ha
COBPEMEHHOM YpOBHe.

Co BpEMEHM II€pBOTO HM3OaHHA HOCOOHA NpOHU3OLIUIH 3HAYUTEJIbHBIC
H3MeHeHUA B TeXHHUeCkod Gaze aneBaTopHOM mpombiuwieHHoctd CCCP, a
TaKXke B BONPOCAX OPraHU3auuM X1e603aroTOBOK. BBIMONHEHBI GoNbiuMe
HayyHple HUCCIEJOBAaHUA B OGNACTU TeXHOJIOTUM IIOCieyBopoyHoi 06paGoTKu
3epHa, XpaHeHUs, MeXaHU3aUuy TPAHCNOPTHRIX ONEPaluid M MHIYCTpHaIn3a-
LMY CTPOMTE/IBCTBA 3€ pPHOXpPAHHIIMLL -

Bce 310 Hauwto OTpakeHHe B HOBOIl IporpamMme Ojls CTY/IEHTOB 3KOHO-
MHYeCKHX (aKylbTeTOB. YueGHUK HaMMCcaH MO MporpamMMe Kypca MOArGTOB-
KU HHXXeHepOB-3KOHOMICTOB B OONIACTH 3KOHOMMKM M OpPraHM3aluH Ipo-
MBILTIEHHOCTH NPOJOBOJILCTBEHHBIX TOBAPOB, OPradN3alyy U HOPMUPOBAHM
Tpypa.

Pasgen HepBpid HanmucaH KaHp. TexH. Hayk Crapoay6uesoit A.W.; pas-
[enbl BTOpO# M TPeTHi — JOKT. TeXH. Hayk Ipod. Tlynkossim C.II. (pasgen
TPETHil HAIIMCAH C yYyacTHeM KaH[. TeXH. HayK gou. Hajeepa OH).



| paspen

OCHOBbI XPAHEHWA 3EPHA W 3EPHOBbLIX NPOAYKTOB

Ffnasa |
3A0AUYN XPAHEHUA 3EPHA
WU 3EPHOBLIX NPOAYKTOB

OcHoBHbIe 3apaudl XpaHEHMA 3epHA M IIPOAYKTOB €ro NepepaGoTKu
CleayoIuye: COXPaHHTh 3epHO 6¢3 NOoTeph B Macce HIM C MUHUMAJbHBIMU
10TepsAAMH; COXpPaHMTh 3€pHO Ge3s yXy[lieHus KayecTBa, IOBBICUTH KayeCTBO
3epPHOBBIX NPOMYKTOB; COKpPATMTh 3aTPaThl TPYOA M CPEeNCIB HA eIMHMILY
MAacChl 3epHa IpH HAWIYYIEM COXPAHEHHH ero KONUYeCTBA M KauyecrBa.

3epHo NpencTaBiAeT OGO KUBYI0 GHONOTMYECKYIO CUCTEMY, B KOTOPOi
NpoTeKawT pasHOOOpasHbie (PM3MOJIOTO-OHOXMMHMYECKHE MPOLECChI; MX MH-
TEHCMBHOCTb 34BHUCHT OT YCJIOBHH XpaHeHUs.

Ha 3epHO M NpPOAYKTBHI €ro MepepabGOTKM OTPHUATESILHO BO3[EHCTBYOT
MHKPOOPraHu3Mbl, HaXOMAlIMECA HA NOBEPXHOCTU 3€peH M CEMSH M Ha JIpy-
THX TBEpObIX KOMIOHEHTaX 3¢pHOBOH MACChI, 2 TaKiKe pasHOOGpPasHble Bpe-
puTenu xneGHBIX 3aMacOoB. AKTUBHOE MX pa3BHTHE B 3¢pHOBOM Macce COIpO-
BOX/[4ETCH YMEHBIIEHHEM KOJIMYECTBA 3epHa U YXYIUIEHHEM €ro KayecTBa.
CHiKaeTCsl TAKe TMTMeHHYeCKOe COCTOAHNUE 3epHA, TAK KAK IIPOLYKTbI U3
HeJIeAITeJIbHOCTH HEKOTOPhIX U3 HHX OOJafalT TOKCHYeCKMM OeiCTBHEM Ha
OpraHU3M YelIOBEKa M XMBOTHbIX. Bece 310 06ycnoBnuBaeT HeOBGXOAMMOCTD
33WNATBE X1€0HbIX 3a12COB OT aKTHBHOTO BO3JEHCTBHA MHUKDOOPIaHH3MOB U
BpeHTeNeH.

Ilpupona noTeps KoAHYECTBA H KAYeCTBA 3EPHOBBIX HPOAYKTOB I PH X pa-
HEHMH XOPOLUO M3YUYeHa. Ilpombeccop JLA. TpucBATCKHit NPEUIONMIT KIIACCH-
¢uxanuio moTeps, N0 KOTOPOH MX JEIAT HA GUONOTHYCCKHE B MeXaHUYe CKHe
(puc. 1). JInmb HexOTOpbIe MOTepH HeM3GeXKHBI, HAIPUMEpP PACXOM CYXOTO
BEIIECTBA IIPH [BIXAHMM 3¢pHAa BO BPeMsA XDAaHEHHA M HEYUTEHHBIH paCIbUI
BCIe[iCTBME BBIAETICHUA U3 3ePHOBOM MAcChl OpraHMyeckux yactuu. OpHako
3TH [OTepy IIPY PALKOHANILHOM OPIaHU3ALMM XPAaHEHHS He3HAUMTESIbHbL i MO-
ryT GbITh KOMMYECTBEHHO OIlpeelieHbl Ha OCHOBE HOPM ECTECTBEHHOM Y GbUIH.

HpuunHamMu NOTepb Npu HENPABHILHOM XpAaHEHMM 3epHa MOTYT GBITH
TMPOCHIM, YHNUYTOXEHHE €ro Tphbi3yHaMM, NTMLAMH, MUK pPOOpPraHMu3MaMH,
a TAKXKe caMOCOTpeBaHHe H IIpopacTaHue,

[lotepu, oGycinoBieHHbie yXY[IIEHHMEM KayecTBa XpaHsuyxca xiae6o-
IIpOYKTOB, MPHBOAAT U K KOJMYECTBEHHBIM NoTepsAM. Tak, B pesynbrare
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Puc. 1. Bo3MoXHBIe IPHYHMHEI NOTEPH 3€PHA Buonoeuvecrue nomepu

TIpH XpaseHimt [ /. Asixanue. |
2. flpopacmanue sepna i
(3 Pasbumue munpoopeanusmob) |
'Q
© .
CHIDKEHIHSA BCXOWKECTH ceMsn nip xpa- | §| [tPasdumue nacenomsu u newjed ]| &
HEHUWH YBe/lHuMBaercsi HOpMa Bbice- | Y| ([&Camocoepelanue | §
Ba.'HOI‘Cpﬂ 3€pHOM NpPU3HAKOB CBe- < (Gomrmmomente zpmiagrams ||
xectH (UBET, 3aliax, BKYC) yXymuaer 3 3
KaueCTBO BLIpabarbIBaeMbIX M3 HETO Q| |7 Yruymomenue nmuyamy | Y
: S S
NpopyKToB  (Myn, Kpymsi, xne6a \S| o /v vemmie momepy |2
¥ [1p.). B HEKOTOPpBIX Ciiyuyasax 3€pHO (T 772t —
CTaHOBMICA [aXe HENpPUTOJHbIM K ¢
HCIOJIb30BAaHHI0 HAa NHILEBBIC UENH. (2. Pacnsin |
Mexanuuecioe TpaBMHpPOBaHHE 3€pHa (7. Tpocsina |

Had pasHeIX ITamax paGorsl ¢ HUM
(y6opka, nocneyGopounas 06paGoTKa, TPAHCIOPTHPOBAHMCE M T. IL.) MOXET
OBITEH IPHYMHOM TIOTE pb €TO IPH XPaHEHHH .

B MHpoBOM XO3fAACIBE BCE elUE BEJIMKH KOJIMYECTBEHHDIC M KAYeCTBEH-
Hpie 1I0TepH 3epHOBBIX NMpPONYKTOB NpH XpaHeHuu. Exeropdo 8...10% co6-
PAHHOTO Ypoxasd He HOXOMMT A0 norpeburens. CoGiroaeHHe HayuyHo 0Goc-
HOBAHHBIX pPEXUIMOB MNocneyGopouHok 0OpaboTKH H XpaHEeHHA 3epHa, Op-
TaHH3aLUA TIIATENbHOTO KOHTPONs, a TaKxe Oepe)xHoe oOpauieHue C 3ep-
HOM HeoOXo[MMble YCIIOBHSA IIpeNOTBDAIIEHHA NOTeph 3¢pHA Ipu Xpa-
HEHUH.

Fnasa H

®U3KYECKUE CBONCTBA 3EPHOBbLIX MACC
1 3EPHOBbLIX MPOIYKTOB

§ 1. COCTOAHUE 3EPHA, MOCTYMAIOWENO HA XPAHEHUE

ITonHasa coxpaHHOCTh rOCYHOApPCIBEHHBIX XJIEOHBIX PECYpPCOB BO MHOIOM
3aBUCUT OT cOcTOoAHUA 3epHa. Ha xneGonpuemHbie NpelpuATHA IOCTYNAOT
NapTHH 3epHa pa3sHOOOpasHbIX KYNbTYp C HOKA3ATEIIAMH KauecTBa, yIOBIeT-
BOpANIIMMH TpeGOBaHHAM TOCY[IApCTBEHHBIX CTAHJAPTOB H4 3arOTOBJIfAC-
MoOe 3epHO WIH C OTKJIOHEBHMAMH OT HUX B IIpefesiax WIH Bblille OrpaHHyu-
TeJIBHBIX KOHOuuMi. PasMeuieHue NapTuil B XpaHWIMILIAX, MeToAbl IOCIe-
yGopoyHoit 06paboTKH, pexxMMBI H CMOCOOBI HX XpaHeHU s, [IeJIEBOE HCIIONb-
30BaHHe M T.I. 3aBUCAT OT KayecTBa MOCTYNMMBIUMX MAapTHH 3epHa. 3epHO
¢(opMHUpYyeTCs B 110JIe ¥ 38BHCUT OT MHOTHUX aKTOpOB.

CoproBbie ocoOeHHOCTH 3epHa. XopoluMil MOcCeBHON MaTepuan obecne-
4MBaeT JpYy>KHble BCXO[bl, OOGHOBPEMEHHBIH POCT M pasBHUTIUE pACTEHMH, Ha-
JMB M co3peBaHue 3epHa. IloceB ceMeHaMm HM3KNX KOHOMUMHA BBI30BET
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pacTeHMH M B KOJIOCE, a TaKXe HeCBOEBPEMEHHOCTbI0 HanuBa. HamGosee
KpYTHbIE ¥ BBINOJIHEHHbIE 3epHa (OPMMPYIOTCA B CpelHEeH YacTd KoJoca.

IIpu yGopke ypoXkas B 3epHOBYH Maccy NonafalT ApobieHble 3epHa
(OuTbie), CeMeHa APYTUX KYNBTYP U COPHBIX pacTeHMi (eciu HOCeBbI 3aCO-
PeHbl 3THMM KYJIBTYPaMH) , YacTu creGneil U cTepxHell Konoca, KOJIOCKOBbIE
YelyHKM, OCTH, IOJIOBE, HeCOK, Ilbulb. B 3epHOBOH Macce BCerga MpUCYT-
CTBYIOT MUK poopraHusMel. O1menbHble 3epHA, CEMEHa M MPUMMECH 3¢pPHOBOM
Macchl HEO[HOPOHBI MO hopMe, pasMepaM U TIPH pasMEHIEHWH B XPaHMIIHM-
13X YKJIaAbiBaloTCA HEIUIOTHO. MeXIy TBEpAbIMM KOMIIOHEHTaMU eCTb IpO-
MEeXYTKH (MeX3epHOBbIE [IPOCTPAHCTBA WIM CKBAXUHDI) , 3alONIHEHHbIC BO3-
LOYXOM, KOTOpBIi BIMAET Ha BCE KOMIOHEHThl 3epPHOBOH MacChl IIpM XpaHe-
Huu. B 3apakeHHbIX 3¢pPHOBBIX Maccax IPUCYTCTBYIOT BPEOMTENIH — KJIELIM H
HaceKOMbIe.

Bce mapTuu 3epHa He3aBHCUMO OT KYJIbTYypbl OONafaioT CredyoluMu
¢$u3MYECKMMM CBOWCTBAMM: ChINYYeCIbi0, CaMOCOPTHPOBAHMEM, CKBAXUCTO-
CTbio, copOlMedl ¥ HdecopOuueid rasoB U NAPOB, TEIIO(U3MYECKUMU U Mac-
COOOMEeHHBIMH CBOWCTBaMH. XpaHeHHe 3epHa 0Oe3 yyera CBOMCTB 3€pHOBOM
MAcCChl IPUBOAUT K 3HAYUTENIbHBIM IOTEPAM M YBEIUUEHUIO U3[EPXKEK MPOU3-
BOJICTBA. '

§ 3. CbINYYECTb U CAMOCOPTUPOBAHUE
3EPHOBbLIX MACC

Crioco6HOCTh 3epHa M 3¢pHOBOH MACChI IEPEMEILAThCA MO KaKOH-IHGO
TIOBEPXHOCTH, PAclONIOKEHHOH MO HEKOTOPBIM YITIOM K TOPHU3OHTY, Ha3bl-
BAKT ChITYYeCTbl0. 3epHOBas Macca obJ1afaeT XOopolluel ChIIyYecTbIo, YTO HC-
HONb3YIOT MNpH TIepeMELICHHM 3epHA KOHBeHepamu, HOPUAMH W IPYTUMH
CpefcTBaMM, IpH 3arpy3Ke 3epHa B GYHKepa, CWIOCH U BBIIYCKE U3 HUX ca-
MoTekoM. CbllyyecTb 3epPHOBOM Macchl OIpefenser MUHHMAJIBHBIA Yron
HakJloHa OYHKEpOB U CHJIIOCOB Ha 371eBaTOPaX, MYKOMOIIBHBIX, K PYIAHBIX,
KOMGPIKOpMOBle 3aBOMAX, €€ YUMTHIBAKT NIPU pacyeTax 3€epHOXPaHUIIMIL Ha
IIPOYHOCTD U T.1.

CelnydecTb 3¢pHOBOH MACChI XapaKTepU3YKT YIJIIOM eCTeCTBEHHOIO OT-
KOca, T.e. YFIOM MeX/y OMaMeTpoM OCHOBaHHA M oOpasymlieil KoHyca,
HOJTyYarmerocs 1Ipu cBoGOIHOM NafieHUy 3€pHOBOH MAacchl Ha TOPH3OHTAlb-
Hy® 1wIockocTs. Ha churyyecTs 3epHOBOM MaccChl BIMAIT MHOTHE QAKTOPLI:
l"paHynOMeTpH'{eCKMi;[ COCTaB M TCPaHYJIOMETpHYECKad XapaKTepUCTHKa
(dopma, pasMepsl, XapaKTep H COCTOAHUE MOBEPXHOCTH 3€PEH) , BJI&KHOCTD,
KOJIMYECTBO IIPUMECEH H MX BHIIOBOH COCTaB, MaTepuail, GopmMa i COCTOAHUE
TIOBEPXHOCTH CAMOTEYHOM TPYOHI.

Haubonee coulyun 3epHoBble MapTHH, COCTOAIUME M3 CeMsAH Liapoolpas-
Ho# (opMBI C I1agKoi moBepxHocThlo (TIpoco, ropox, cos). Ilpu oTkmoHe-
HUM OT 3TOH (DOPMBI CHIMYYECTh 3€pHA yXYyALUIaeTcA. 3epHa IIpOJONroBaThle,
TOHKHe, C 1IepPOXOBaThIMUA 000JIOYKAMH MM BETKOBBIMH IUIeHKamu o6na-
DalT MeHblIedl cbimyyecTsio. IlpuMecu, oCoOeHHO JerkHe U MeNIKHE HITH
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MMELLHKE LIie POXOBATYI0 IOBEPXHOCTD, CHIKAIOT ChIIYYeCTb 3¢ pHOBON MaCCHI.
VBenuyeHue BIIaXHOCTH 3epHOBOM MAacchl MPUBOJUT K CHIDKEHMIO ChIIYYECTH
U YBEIHYEHHMIO YIJIa eCTECTBEHHOro oTkoca. CblilyyecTb 3¢pHOBOM MAacchl
CHIDKAeTCA NpH XpaHCHUU BCJIEACTBHAE YIUIOTHCHHMA H CIIYXKHT KOCBEHHBIM
MoKa3zaTejieM COCTOAHMA XPaHsALETOCA 3epHa.

YDIbl ecTecTBEeHHOTO OTKOCa 3epHa pasnuuHbix KynsTyp (mo JI.A. Tpuc-
BATCKOMY) NpHUBELEHbI HIXKE:

Kymbrypa Yromn, rpag, Kynerypa Yrom, rpag
IMrennua 23...38 T'opox 24.31
Poxb 23..38 Cos 25...32
SAuMeHn 28..45 Buka 28..33
Kykypysa 30...40 KopMoBrie 60651 29...35
IopconHeunux 31..45 YeyeBuiia 25...32
Puc 27..48 JleH 27...34
OBec 31...54 Kneuepuna 34..46
Ipoco 20...27

CaMoOCOpTHpOBaHMEe BO3HMKAeT [pH MEpPEMELICHHH, BCTPAXUBAHMHM H
IBUJKEHMH 3epHOBOHl Macchl Ha KOHBelepax, B KYy30Be aBTOMOOWIA MU Xe-
JIe3HOIOPOXKHBIX BarOHaXx, IpH 3alONIHEHMH CKIIAJIOB U CHIOCOB, IpY BBITpY3-
Ke M3 HuX 3epHa. Bo Bpems BikeHUA (BCTPAXUBAHMA) JIETKHE KOMIIOHEHTDI
3epHOBOH Macchl (JIerkHe IpHMecH, MeJIKHe ¥ LyIUIble 3€pHAa U Jp.) Hepe-
MELLAIOTCA B BepXHHe CIIOH, 4 TKeNble — B HIDKHUE, T.€. HapylllaeTcs OOHO-
POAHOCTH COCTaBA IRAPTHHM 3€pHA.

Bo Bpemsa 3arpysku CWIOCOB HabniopaeTcs Hambonblliee CAMOCOpPTHpO-
BaHHe. 3JTOMY CIIOCOGCTBYET CONpPOTHUBIIEHHE, OKAa3blBAEMOE BO3[JyXOM
pBMOKYynmMMca vactuuam. KpymHeie, Tsxenble 3epHa M [ApYIWE YacTHIbI C
Gobl1Ieil IUIOTHOCTBIO HOA0T B CHIOC BEPTUKAJIBHO H ¢ GOJIbLIEH CKOPOCTHIO,
yeM Jierkue. OHM 3aIOJIHAIOT LEHTPAIbHYI0 YacTbh cuwiioca. Menkue, Gurble,
LIyIbIe 3¢pHA U JIErKHe IPHUMECH YHOCATCA BUXPEBBIMHU IIOTOKAMH BO3yXa
K CTeHaM CWIOCAa WIH CKaThIBAIOTCA IO MOBEPXHOCTH KOHYca, 06pasyemoro
3epHOBOM Maccoii.

B pesynpTaTe caMOCOPTHPOBAaHHA KAuecIBO 3epHA B PA3JIHYHBIX YACTIX
cwioca OyfeT HEONUHAKOBO: B LEHTPE CWIOCA HAXOOMTCA NOOpPOKAYeCIBeH-
HOe 3epHO ¢ Gombluell HaTypo# (0GbeMHOM Maccoif), MeHee 3aCOpeHHOE,
yeM OKOJIO CTEH, ITie HAKAIUIMBAITCA IeTKHE OPraHHYecKHe IpHMECH, IIbUIb,
ceMeHa COpHAKOB, INYyIUIbie, ApOO/eHbIe 3€pHd, HMMEIIIKE IOBLILIEHHYI0
BJIAXKHOCTD. BhINlycK 3epHOBOH MaccChl M3 CHJIOCOB He YCTpaHseT NOCIeNCTBUA
CaMOCOPTHPOBAHMA MpH 3allOJIHeHKM. X3paKTep HCTEUeHHA 3epHa U3 CHIIOCOB
He CcIIoCcOBCTBYET N€peMELINBAHNIO 3€PHA.

TaxkumM 06pasom, caMOCOpPTHPOBAHME 3€pPHOBOM 'MacChl  ABJIEHME He-
xenarensHoe. HapyiieHyre oqHOpOIHOCTH NAPTHY 3epHA B XpaHWIUILE 3aTpY li-
HfET NMPaBWIbHYI0 OLEHKY ero KayecIBa KaK B CWIOCe, TAK M Ipd OTIpy3Ke
M3 HEro, a TaK)Xe CIOCOOCTBYET pa3BUTHIO PA3JIMYHBIX (PU3MOIOTHUECKUX M
MUK POGHONOTHYECKHX TIPOLECCOB B T€X MECTaX HACBINM, IIE COCPENOTOYEHBI
KOMIIOHEHTHI C NOBBIILEHHOM HU3HeIEATETTbHOCTBIO.



§ 4. CKBAMCTOCTb 3EPHOBOM MACCbI

3epHOBas Macca NpHM pasMeIeHMM B CKJIAaX MIIM CHJIOCax He oGpasyer
ILIOTHOM MACCHI; MEXIY €€ TBepAbIMH KOMIOHEHTaMH OCTarTCA CBOOOHbIE
NpOMEXXYTKH, 3aMOJHeHHbIe BO3AYXOM. UacTs 0Gbema 3epHOBOM MACChI, 3a-
HATas 3¢pHOM M IPYTMMM TBepABIMM YACTHLUAMM (IIPHMECH, CEMEHA IPYTUX
KYJIbTYPHBIX DACTEHHA U Ip.), XapaKTepu3yeT IUIOTHOCTh YKJIAAKH 3€pHa.
OcranbHyio 4acTh 0GbemMa 3epHOBOM MAcCChl, 3aNONHEHHYI0 BO3MYXOM, Ha3bl-
B4IOT CKBa)kucToCThio. IIMOTHOCTH YKIagKH{ 3€pHa ki CKBA)XUCTOCTb BbIpA-
aI0T B IIPOLIEHTaX OT 061Lero o6bema 3epHOBOA MacCbl.

Hanuuue CKBaMH M BO3LYyXa B 3epHOBOHM Macce 00yCIOBIMBAaET IIpaK-
THUEeCKOe 3HauyeHHe CKBAaXHCTOCTH. Hepememel-me BO3yXa IO CKBa)XMHam
CIocoBCTBYeT NMepefaye Tellla IyTeM KOHBEKIMH, TIEPEMEILECHNMIO BIIaTH Yepes
3epHOBYIO Maccy B BH[e Napa. BajcHOCTb H TeMIlepaTypa 3¢ pHOBOA Macchl BO
BpeMs XpaHEeHUA U3MeHATCA. XapakTep (HU3HOJIOTMYECKUX ¥ MUK po6HOIIO-
THYeCKHX TIPOLECCOB B 3epHOBOM MAacce 3aBHCUT OT KOJIMYECTBA M COCTaBa
BO3yXa B MeX3epHOBBIX IPOCTPaHCTBAX. Biarojapsa CKBaKMHAM BO3MOXKHBI
CYyLIKa, aKTUBHOE BeHTHJIMPOBAHKE M Ta3allus 3epHa.

CKBax(MCTOCTh ¥ IUTOTHOCTb YKJIQJKH 3¢pHOBOA MacChl B XpaHWIMILE
33BUCHT OT (OPMbI, YIPYFOCTH, Pa3MepOB M COCTOHMsA MOBEPXHOCTH TBEp-
ObIX KOMIIOHEHTOB 3¢pHOBOH MacChl, KOJIMUECTBA U BUJA IIpUMeceit B Hel, oT
pasmepa MApTUX U BIAXKHOCTH 3¢PHOBOM Macchl, GOPMEI M Pa3MEPOB XpaHH-
JIMILA, 2 TAK)KE OT CPUKA XPAHEHHA.

3epHoBas Macca, COCTOAMIAA H3 KPYIHBIX, MEIIKHUX, TOHKMX M KOPOTKHX
3epeH M OpPYIUX YacTHL, YKAaapIBdeTcs Gojiee INIOTHO WM 0G1agaeT MeHBLIEH
CKBaXXMCTOCTbIO, YeM BbIPOBHEHHAA 3¢pHOBasA Macca. BiaxKHoe U ChIpoe 3¢ pHO
JIE)KUT MEHee IVIOTHO ¥ 3aHMMaeT GoJIbLMiA 00beM B XPaHWIMLIE, YEM CYXOe
3€¢pHO NpH IpPOYMX OJMHAKOBBIX YCQIOBUAX. OOHAKO MOBBILIEHHUE BIIAXHOCTH
3epHa BO BpeMs XpaHeHHA CONpPOBOXKIAETCA YBenMueHueM 0GbeMa eIMHHY-
HbIX 3€peH 32 CYET MEX3EPHOBLIX MPOCTPAHCIB U YIUIOTHEHHEM BCEH MACChI.
B xpaHunuiie ¢ GONbIUIMM NONUEPEYHAIM CeYeHHEM 3epPHO pa3MellaeTca IUIoT-
Hee, YeM C MaJIbIM. [Ipy IPOMIONXHMTENBHOM XpaHe HUM 3epHOBasA Macca YILIOT-
HSAETCA M €€ CKBAXHCTOCTh yMeHbiiaeTcA. Taxum o6pasoM, BelMuMHa CKBa-
)KMCTOCTH U IJIOTHOCTH YKJIAOKH 3epHOBOH MAacChl MOXET M3MEHATHCA B 0~
BOJIBHO 3HAYMTEJIBHBIX Npeaesiax.

§ 5. COPBUMOHHbBIE CBOVICTBA 3EPHOBOM MACCHI

XapakTepucrika copOUMOHHBIX SIBIIeHWN B 3epHOBOM Macce. 3epHOBas
Macca B LEIOM XOpOLIMH copbeHT; OHa 0Gnajgaer cnocoGHOCTBIO MOITIOMWIATD
U3 OKPYXXAIOLEro MPOCTPAHCTBA NAphl pasiyyHbIX BEILECTB U raspl. B 3aBu-
CHMOCTH OT CBOWMCTB COpPGEHTOB M MOTJIOWIAeMBIX BEILECTB COPOLMI0 MOAPa3-
OeNAT Ha aficopbuuro, abcopOLMIo, XeMOCOpPOLHIo H KaNWUIAPHYI0 KOHJieH-
canuio. Bee BuIbI copGUMOHHBIX ABNEHAH HaOIIOANTCA B 3¢ pHOBOMH Macce, U
OYeHb YaCTO MX HEBO3IMOXHO pacwieHuTb. [Io3ToMy cymMapHbIi pe3ynbrat
agcopOumy, aGcopOuuy, KaNWUTAPHOM KOHMISHCALWM, XeMOCOpGUUM Ha3bl-
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BalT copbLyeH; a cTeneHb clOCOGHOCTH 3¢ pHOBOM MaccChl IOTTIOLIATH 1A pbl U
raspl M PasfIMUHBIX YCIIOBUAX — COpBUMOHHO#M eMKOCTbIo. CopBUpOBaHHbIe
Naphbi M raspl NpU ONpeJIeNeHHBIX YCIOBUAX MOTYT MOMHOCTHI0 UMM YACTHUHO
yNeTyuMBaTbCA M3 3epHOBOM Macchl B OKpY>kalollee IIpOCTPAHCTBO, YTO Ha-
3pIBalOT Aecopbuueit.

3HayuTeNnbHaA CcOpPOLMOHHAA eMKOCTb 3epHOBOH Macchi OGBACHsETCA
KalwUIApHO-NOPUCTON KOJUNIOMTHOH CTPYKTYpOH K@)XOOTO 3epHa U CKBaMMC-
TOCTbI0 Beell Macchl. Kaxxpoe 3epHO, k4K MHOTOKIJIETOUHBIH OpraHu3M, lipea-
CTaBnseT coOOW MOPUCTOE TENO ¢ CHIIBHO Da3BHTOH IOBepXHOCTbI0. Mexamy
OTAENbHBIMU KIIETKAMH M TKaHAMY 3¢pHa MMEHTCA MAKpO- M MUK pOKalui-
nspsl (nopsl) . Juamerp makponop 1073 107% cm, a mukponop 1077 cm.
KpynHple nopsl B OCHOBHOM COCpeOTOUYeHBI B 000JI0UKaX. JHAOCHEPM CO-
OEPHUT MUKpPOKANMUIAPBI, NpeAcIlaBisiolie coOOH MeXMOJIeK Yy sApHbIe
npoMeXxyTKH. CTeHKM MaKpo- H MUK POIIOp YYacTBYIOT B IpOLeccax copOuuu
MOJIeKyNl NapoB WIH rasoB. IIo cucTeme KanwuIApOB MepeMeLIANTCA CXU-
XKeHHble mappl. AKTHBHAA IOBEpPXHOCTb 3epHa Haxomurca B Npepenax 200...
250 m?/r, uto B 200 ThiC. pa3 Gosblie BUAMMOM HCTUHHO OBEPXHOCTH 3€p-
Ha. BennuuHa aKTMBHOM NOBEPXHOCTH XapaKTepH3yeT 3e€pHO KaK aKTHBHLLA
copbenr. Takum 06pa3om, copOUMOHHbIE ABIEHUA HADIIOOAIOTCA He TOIBKO
Ha MOBEPXHOCTH 3epHa, HO U B ellle GOJbILei CTENeHH BO BHYTPEHHHX YvacT-
Kax KaXOoro Kamwuisapa.

Bee ABnenya copOumu, NpOMCXOMsIINE B 3¢ PHOBOI Macce IIpH TPAHCIIO p-
THPOBAHMH, 0GpaboTKe U XPaHEHHH, B 3aBUCUMOCTH OT MX BIIMAHUA H4 Kaye-
CTBO H COXpPAHHOCTb 3¢PHA4 MOXKHO PasfieSIMTh Ha [ABE TPYNINbI: cOpOLHMIO U
OecopOLMIo pa3TMYHBIX [430B K NMapoB, cOpOLMIO U GECOPOUMIO IAPOB BOJBL.

Copbuna u pecopbuus pasmHYHLIX Ta3oB M mapoB. [Ipy HaxodXx{eHUH
3epHa B cpele pasnMyHbIX ra30B M NapoB loclenHHe MHTEHCHMBHO copbu-
pylTca M oGpaTHO MX ymanuth (mecopGupoBath) TpymHo. HaGniopeHus mo-
Ka3bIBAIOT, YTO 3€pHO MOIJIOLIAET [Aaphl U raspl KepOCHHA U OPYTHX Hedre-
IIPOJIYKTOB, (heHOIIAa, 3PUPHBIX Macel ceMAH COPHAKOB (IIOJIBIHU, KOpHaHIpa
M [p.), MoutH Bce ¢yMMraHThl (GPOMMCTBIA METHI, AMXJIOPITAH W [ip.)
ITocneptne BCTYNMAawT B XHMHYECKOE B3aMMOJEHCTBHE C BELLECTBAMU 3epHa,
T.€. XeMOCOpOHpYIOTCA.

[Ipumepom copOuuu napoB, ¥MerLWKX GOJILLIOE 3HAYCHHUE MIPH XpaHEeHHH
3epHa, ABNAeTCA NpUOOpeTeHHEe 3epHOBOM MACCOHM 3amaxa 3dMpHBIX Macei
nonelHM U kKopuanapa. Ecnu npu o6mMonoTe B 3epHOBYI0 Mdccy Monagyr
YaCTH pACTeHMA MNOJIBIHM, TO COAepialldeca B HUX 3(HpPHbIE Macia jerko
COpOHpYIOTCA 3¢PHOM, H OHO NIpHOGpeTaeT HONBIHHBLL 3aMaX, 4 MHOIJA U IOpb-
xuit Bkyc. [laprun 3epHa ¢ NMOCTOpPOHHUM, HECBOMCTBEHHBIM 3epHY 3aIaX0M
— 9TO [etheKTHBIE HAPTHH, KOTOPbIE HAAO XPAHUTh OTALTLHO OT HOPMAILHOTO
3epHa. Mx pononuutensHo 06pabarTbiBaoT, T.e. YCTPAHAOT NPUOGpeTeHHbINA
3epHOM MOCTOPOHHHMH 3amax, YTO YBEJIMUMBAET pACXOMbl HA XpaHeHHe. Bo us-
Gexanye yxynueHus KayecTBa 3epHOBBIX MACC B pe3yibTaTe COpOLMH NapoB
PasnMyHbIX BElECTB XpPaHWIMILA M TPAHCIOPTHbIE CPEACTBA JONOKHbI GBITH
YMCTBIMH, G€3 IOCTOPOHHUX 3aMaXO0B.



T'urpocKonyiHOCTs 3epHOBOH Macchi. CIOCOBHOCTh 3€PHOBOM Macchl
IOTIoWATh Naphl BOIBI U3 BO3[yXa WM BBIAEAATh X B OKpYJKawllee Nmpoc-
TPAHCTBO HA3BIBAIOT TMIPOCKOMUUYHOCThI0. MHOIME HCCleNOBAHUA M IPAKTH-
yecKye JAHHDIE MOKA3bIBAIOT, YTO IpPH XpAHEHHH 3¢pHA B [IPOM3BOACTBEHHBIX
yCIOBRAX HaOnlomaercs CaMONPOU3BONIbHOE W3MeHeHUe BIIAXHOCTH 3epHa.
[lp XpaHeHUU ero BO BIANHOH aTMOChepe NPOUCXOIMT YBIIaXKHEHHe, 3 B
CcyXxo# nozpceixanue. ECiM MOMeCTUTh 3epHO ¢ KAKOH-TO BJIAXKHOCTBIO BO
BJIXKHBIA BO3JYX, @ OH BCEr[la CONEPXKMT TO WK MHOE KOJIMYECTBO MAapoB
BOJpI, TO B pe3yjlbIaTe B3aUMOIEHCIBUA MOTYT NPUHCXOOMTh CIIEYIOLHe
IPOUECChI:

Biara M3 3epHa OyneT nepexoguTb B BO3AYX (McnapeHue, mecopOuus,
CYIUKa) , 4 3epHO MOJCOXHET: 3TO MPOU3OHAET B TOM Clyuae, eClIy IapLuanb-
HOe [aBJieHHe BOMAHOrO Iapa y NOBEPXHOCTU 3epHa (pn.s) Goublie, YeM
IapuMankHOe [aBlleHHe BOMAHOrO Hapa B arMocdepHoM Bo3gyxe (Pu.s ),
1€ (Pn.3 >pn.n );

BJIara M3 Bo3dyXa GyHeT copbHpOBAaTbCA 3epHOM, KOTOA Prn.a < Pu.p |
yeM OOmbllle pa3sHOCTh MedXy NaplualbHBIMM [ABJIEHMAMHU NapoB BONbI B
BO3MyXe U y HOBEPXHOCTH 3epHa (1114 Ha0GOpoT) , TeM ObiCTpee PRET Mpouece
nepepaclpefeneHus BOATH.

Uepe3 HeKOTOpOe BpeMsA B pe3yibraTe IlepepaclpenesieHUsA Biard map-
LiMaNbHOE [IaBJIeHHe Napa B BO3[YXe H y NOBEPXHOCTH 3€pHA CTAHET PaBHBIM
U HaCTYNIUT [JMHAMMYECKOe paBHOBecHe (Pn.s = pm.p ). BiaxHoCTb 3epHa,
COOTBETCTBYIOILIAA COCTOAHHIO PAaBHOBECHA, HAa3BIBAIOT PABHOBECHOH BIaX-
HocThio. Ee HCIoNb3yioT Ijif BEIOOpA peXXMMOB aKTHBHOIO BeHTHWIM POBAHHUSI,
CYLUKH, [jif BbIABICHUA YCIOBMA GE30IACHOTO XpAHEHMS 3epHa, MpH KOTO-
PhIX KU3HENIEATENIBHOCTh BCEX XUMBBIX KOMIOHEHTOB 3¢PHOBOH Macchl Mana.
PapHOBecHAs BJIAXXHOCTh 3¢pHA 3aBUCHT OT €ro COpPGUMOHHBIX CBOWCIB
(CTPYKTYpbl, XHMHYECKOrO COCTABA) M OT COCTOAHMA BO3LYyXa, €r0 OTHOCHU-
TEJIbHOH BJIAXHOCTH ¥ TemrlepaTypbl (Tabi. 1).

3aBUCHMOCTD MeXAY BIIAXHOCTBIO M OTHOCHUTENBHOH BIIaXKHOCTBIO BO3-
IyXa IpU MNOCTOSTHHOM TeMIleparype IpeACTaBisAeT cofOd KpUBYIo, Ha3piBae-
MYK M30TepMOit coplumu unu pecopOumu (puc. 2). KpuBasa mmeer onuHa-
KOBbIH S-00pa3Hbii XapakTep 1A 3¢pHA M CeMAH pasJiMUHBIX KYJIBTYD.

MakcumasibHas paBHOBECHAA BJIAXHOCTb 3epHA 371AKOB, KOTOpas YCTa-
IIABNIUBAETCA MpH €ro npeGbBAHMM B BO3MYyXe, HACBIILIEHHOM BOJAHBIMIU I1a-
pamMu  (OTHOCHTENIbHAsE BJIKHOCTb ¢ 100%), xoneGnerca B Ipenenax
33..36%. Ona T1OT npefes, 10 KOTOPOTO 3epHO MOXeT COpOMpOBATh NMAphl
BOIBI M3 BO3Ayxd. 3epHO OyfeT MMETh BJIAXKHOCTb BBIllle MaKCHMalbHOM
TUTPOCKONUYECKOM TOJIPKO IIPH BIIMTHIBAHUY KaleNbHO-)KUIKOM BIaru. Brax-
HocTp 3epHa 7...10% ycraHapnuBaercs IipH ¢ =15...20%. 3To HMU3LMI N pemen
BJI&XHOCTH 3€pHA B [IPOM3BOJCTBEHHBIX YCIIOBHAX.

3epHO M CEeMEHa 3€PHOBBIX, MAaCIMYHBIX U GOOOBBIX KYJIBTYD B CHILY
PaATMYHOTO XHMHYECKOIO COCT4BA HMEIT HeOOMHAKOBYI0 pPABHOBECHYIO
BIIaXHOCTh. OHa Bhllle y ceMsAH GOGOBBIX KYNbTYp, MEHBILE — Y 3¢pHOBBIX U
ele MeHbllle — ¥ MAcIuyHbIX. CHIDKeHHE BETMUMHBI PABHOBECHON BIIAXHOCTH
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1. PaBHOBecHas BIIOXKHOCTB 3¢pHa pa3nuiHbIX KyJILTYp (%)

OTHocHTeNbHaA BJIaYKHOCTh BO3yXa

Kynbsrypa 5% 80 %
Temneparypa Bo3gyxa, > C
0 10 20 30 0 10 20 30
INuennua 15,8 15,5 151 14,8 16,7 163 16,0 157
Poxs, TUMeHD 17,0 16,7 16,3 15,4 18,3 17,9 17.4 16,5
Osec 16,6 16,1 i5,6 150 17,9 17,3 16,8 16,2
Puc 15,5 15,0 14,5 13,9 16,6 15,9 15,2 14,7
Kykypysa 16,6 16,3 15,9 14,9 17,6 17,3 16,9 15,9
Ilpoco 16,1 15,6 15,1 14,4 17,1 16,6 15,9 15,3
Topox 16,8 16,5 16,1 15,8 17,7 17,3 17,0 16,7
Cos 14,0 13,6 13,1 12,5 16,2 15,7 15,3 14,5
HopconHeuHnk 8,9 8,5 8,2 7,6 9,5 9,3 9,1 8,5

06bACHAETCA YBeIMYeHMeM KOJNUECTBA XUPa B CeMeHaX U yMeHbIIeHHEM KO-
JInYecTBa rUApOdUIbHBIX BELIECTB.

IlpepensHoe copeprkanue BIary B BO3HYXe M COOTBETCTBYIOWIAsA YTIpY-
FOCTb [1apa, HACHILIAIOIIETO NIPOCTPAHCTBO, 3aBUCAT OT TeMNepatTypsl. C ee 11o-
BBIIICHHEM [aBJIEHHE HACBIEHHOTO Mapa YBEIWYMBAaeTCA. ITO BbLI3PIBAET
YMeHbLIEHHe OTHOCHMTEIIBHOM BIIaXKHOCTH BO3ayxa M HaoGopot. Ilo paHHBIM

28
N4
X 40 N
5 < 20 : /
X Y/ D 2 /
S 30 4 X 5 /)
[ // Q /
5 2 5 . S 12 =
§ e o]
2 4 _%J--, i ! § // \/
S = X 514
S Y ~3 2 y
S 0 3
25 50 75 10 R4
OmnocumenoHas aaxncyocTo
8030y xa, Yo
e 2. 1 5 0 20 40 60 80 100
c. 2. Hsotepmbl copGumu 3epHa n
CeMAH P23MYHBIX  KYIBTYpP (mo ﬂ 0”7”000/;3”;”0}] o
J1. A. TpuceaTckomy) : NAMHGCME 003 yX‘Z; /’
1 — nehsHOE cemsA; 2 — IMIeHMNA MAT- Puc. 3. Hsorepma copbuuu (1) u pme-
kas GenosepHad; 3 — gumens; 4 — poxb cop6uyu (2) MuIeHMYHOH MyKu
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N.A. Baxapesa, cHWeHue TeMIuepaTypbl Bo3ayxa ¢ 30 no 0°C conpoBO-
JIaeTCA YBeJIMYeHHeM paBHOBECHOH BJIaXXKHOCTH 3epHa Ha 1,4%. IloBbrienue
Temreparypbl Ha 10°C Npu HeM3MeHHOH OTHOCHTENBHOW BIIAXKHOCTH BO3-
[yXa BBI3bIBAET YMeHblileHHe paBHOBecHO# Biaxkmocty Ha 0,6...0,7%. Iloc-
KOJIIBKY aTMOC(depHble YCIOBHA MEHAITCA B TeYeHHE CYTOK, Mecsla, rojia
(U3MeHATCA OTHOCHTENIBHAsSE BIAKHOCTD M TeMIepaTypa BO3JyXa), TO U
COCTOsIHHE 3epHa MO BIAXHOCTM ToxXe Oyner konmeGarbca. BakHo 3HaTh M
IpeOBHOETh 3TH M3MEHEHHUA, YToObI IPeIOTB PATUTh YXY/IIIeHNe KayecTBa 3epHa
IOpu ero yBnaxHeHus. KOHTponb 32 BJIaXKHOCTBIO B TCUCHHE CYTOK IIpH IpU-
eMKe OT xJ1e60CIaTUMKOB, 2 TAKXKe [IPU XpaHeHUH U 00paboTKe — 06A3aTeNb-
HOe YCTI0BUE MpPeJoTB pailieHN s OTeph.

Ha BenuumHy paBHOBECHOH BJI2XHOCTH 3epHa BIIUAET fABJIEHHE COpO-
UMOHHOTO TUCTepe3uca, XapaKTepu3yloliee HeCOBNIaieHHeM U30TepM COpOLIH
¥ fecopbuun. durypy, o6pa3oBaHHYI0 JIMHUAMYU cOpOLHM U necopOuun (puc.
3), Ha3pIBAIOT mewied rucrepesnca. KpuBble NOKa3bIBAKT, YTO PABHOBECHAA
BJIZ)XKHOCTh 3epHa B Ipollecce cOpOLUMM BCerga MeHbllle €ro paBHOBECHOH
BIIXXHOCTH AecopOUuy. 3Ta pasHOCTh [YIA 3epHa MIICHHUBI cocTaBisAeT 1,2...
1,3%.

B cBa3M c sABneHHeM cOpOUMOHHOTO THCTEpe3Hca B 3epHOBOH Macce
HHKOIJa He Ha(NiofaeTcsA NONTHOTO BBIPABHMBAHMA BIIAXKHOCIU EIOMHMYHBIX
3epeH: paBHOBECHAA BIIa)XHOCTh [JeCOPOLMH BbIllle PABHOBECHOH BIIaXXHOCTH
copbuuu. BMmecte ¢ TeM pa3HOKAyeCTBEHHOCTh 3€pHOBOH MAcCChl HO BIIAX-
HOCTH MOJXKET OBITb IPUUMHON HEXKeNaTeJIbHBIX IIPOLECCOB NpPU XPAHEHUH.

flBnenne copOLUMOHHOTO THCTEPE3MCd, @ TAKXe CHOCOOHOCTb 3epHa U
ceMAH copOMpOBAaTh BOJAHBIE NApbl OBYCIOBIMBAKT HEOGXOOMMOCTh He-
MeE[yIeHHOH OYUCTKH NapTHH CBexKeyOPAHHOTO 3epHa A y[AajleHus pasiify-
HBIX IIpMMeceil, BIaXXHOCTh KOTOPbIX BO MHOIO pa3 IpeBHIIAET BIIa)KHOCTh
camoro 3epHa. [IpomernjieHne ¢ OYMCTKOH NPUBOJMT K YBIJIA)KHEHUIO 3epHa B
pe3ynsTaTe IlepepaclpesiesieHus BiIart.

Pacnpenenenne Biarm B 3epHOBOM Macce NpH XpaHeHHMHM B IIPOHM3BOJ-
CTBEHHBIX YCIIOBHAX. BliakHOCTb, ABJIAACH OCHOBHBIM (PAKTOPOM COXpaH-
HOCTH 3¢pHOBOH Macchl, pasjinyHa B OTJENbIbIX MecTax Haceiu. Hanuuue B
3epHOBOH Macce HamGosee YBJAXHEHHBIX YYAaCTKOB C HMOBBILIEHHOH (bH3HO-
JIOTHYECKON M MHMK pOGHONOTMUeCKOH aKTMBHOCTBIO OCIOXHACT paGoTy IO
COXPAHHOCTH 3epHa. W3yueHue NpUYMH TAKOIC PA3JIMYHMA TO BIAXKHOCTH IO-
Ka3bIBaeT, YTO GONBIIMHCIBO M3 HHUX HOCHT OObeKTHBHEIA XapaKTep U He-
ycTpanumo. JIpyrue MpuuMHbI MOXHO HECKOJIBKO YCTPaHHUTh NPU XpaHEHUH
3epHa.

Pa3nnunan BaMcHOCTh aHATOMWYECKHMX YacTell 3epHa M CeMsH, 06nana-
LIHX HEOJMHAKOBOM IMI'POCKONHYHOCTBIO BCJIC/ACTBHE HX CTPOCHUA M XMMH-
YECKOI'o COCTaBa, OObACHAET HEPaBHOMEPHOE PACIipe/iesIeHHe BIIard B 3€pHe U
ceMeHax. BrakHOCTb 3apoppIlia B CYXOM 3epHe HIIEHUIIBI BBIILE, YeM OCTallb-
HOH vacTH 3epH4. B 3epHax mjleHYarTwIX KYIBTYp Oojiee YBIa)KHEHO SAIpO,
MeHee — LIBETKOBBIE IUIeHKH. B ceMeHax IOICOTHEUHHKA JIy3ra MMeeT GOJlb-
LIYI0 BJIA)KHOCTD, YeM AAPO.

14



IIpu co3peBaHMM B KaX/IOM 3€pHE YCTaHABJIMBACTCA PABHOBECHAA BIIaX-
HOCTb ¥ pa’Iuuis BO BJI2XXHOCTH YacTeil 3epHa He UMEKT OOJBIUOrO NpaKTH-
YeCKOro 3HayeHus, TAK KaK B COCTOSHWM paBHOBECHA SHEPIUA CBA3M BJIATH C
BELIECTBAMH 3epHa M aK THBHOCTD CBA3AHHOM BOBI PAK THYECKH OJMHAKOBEI.
[Topa)keHHe 3apopplilia 3ePHOBKH MUKPOOPraHU3MaMM MOXHO OOBSCHUTH He
BEJIUYMHON BIIAXKHOCTH, 4 TEM, UTO OH MeHee 3alUUILEH 00onouKamu, boee
JOCTYHEeH MUKPOOPTaHM3MaM, YeM 3HIOCIIEPM.

PacripepenieHue Bary B 3¢pHOBOH Macce 3aBUCHT OT BbIIIOJIHEHHOCTH M
KpYNHOCTH 3e¢pHa. MejkHe, WyIUible, OUTbIE 3epHA UMET GONBLIYI0 AKTHB-
HYI0 TOBepXHOCTh M BraxcHocTh. OHM Gonlee I'MIpPOCKONMYHBI, OpIUAT Gojlee
HMHTEHCHBHO, YeM BHINOJIHEHHbIE, ABIAIOTCA XOpOIUeid Cpefiod A pa3BUIUA
MHKpPOOPraHU3MOB, KIIELEH M HACEKOMBIX. Y[ajeHue 3TUX (pakuud Ipu
HepBUYHOH 06paGoTKe cBexeyOpaHHOro 3epHa MpHJAeT MAapTHH GOJIBLIYIO
CTOHKOCTb IIPH XpaHEeHHH.

PaBHoBecHass BIaxHOCTh ObICTpee M paHblle YCTaHABIMBAETCA B Bepx-
HHX CJTOAX HACBUIM, OKDPY>XEHHBIX dTMOcdepHbIM Bo3gyxom. Ha 3epHo Hibx-
HUX, H OCODEHHO CpEeIHHUX, CJIOEB HAChIIM BO3[eHCTBMe aTMocdephl OyaeT BO
BpeMeHH U o xapakTepy Apyroe. [loaToMy BiaxxHOCTh 3epHA, HAXOAALLETOCH
B PA43JIMYHBIX CJIOAX HACBINM, HeoauHakoBa. OHa NOCTOAHHO MeHsACTCs BCIel:
CTBME H3MEHEHHU: NIApAMETPOB HAPY)KHOTO BO3/LyXa U JAPYTUX IPUUKH.

Bripenenue Bnaru M TeIUIOThl BCEMM JKMBBIMU KOMIIOHEHTAMMU B pe3yilb-
TATE XXU3IHENEATENIbHOCTH MOBBIIAET BIaXHOCTb 3¢pHOBOH Macchl H BO3/1yxa
Me)K3epHOBBIX IIPOCTPAHCTB. BellefcTBHE CaMOCOPTMPOBAaHUA B HEKOTOPbIX
YYacTKax HACBhIM JKM3HENEATENbBHOCTh OyAeT pasnuuda. Ilostomy u Bnaxc-
HOCTh OTJENBHBEIX YY4CTKOB 3€PHOBOH Macchl MOXeT ObITh HEOIHMHAKOBOM.

CyliecTBeHHOe 3HaueHMe IIpH XpaHEeHHH 3epHa MMeeT NepemMellieHue BIIaru
nop, BIMAHKUEM [epeNaja TeMIEpPATyp MeXIy OTHENbHbIMU CITOAMM HACBHIUIM U
ABJICHUA TepMOBJIATonpoBoaHocTH. HepaBHOMepHOe paclipefielieHUe BJIaTH B
BCpHOBOﬁ Macce YyCWIMBaETCA HEYNOBJIETBOPUTEIIBHLIM COCTOSIHMEM 3€pHO-
XPaHUJIMILL.

M3 Bcex nepeyrcieHHBIX IIpUYMH HEPABHOMEPHOTIO paclipenerielus Blaryg
B 3epHOBOM MAacce OCHOBHBIMU CYMTAIOT OTHOCHTEJIBHYIO BJIAXHOCTb U TeM-
nepatypy Bo3gyxa. OOHAKO XapaKTep M3MeHEHHA BJAXKHOCTH 3¢pHOBOH
MAacChl IIpY XpaHCHUM ABIACTCA CNeJCTBUEM BCEX BLILUCYKA3AHHBIX Npu4MH,
4TO, B CBOMI Ouepedb, 06YCIOBIMBaET HEOOXOMMMOCTE BEEHUA CUCTEeMAaTH-
YeCKOTO KOHTpOJIA 38 M3MEHEHHEM BIIaX(HOCTU B PA3TTMYHLIX CIIOAX HACDIIH.

§ 6. TENNO®UIUYECKNE U MACCOOEMEHHBIE
CBOMCTBA 3EPHOBOM MACCHI

N3 termodu3nyeckux 1 MaccOOGMEHHBIX CBOMCTB HauGOJbllIee 3HAYeHUE
IIpAd XpaHEHMH 3epHOBOM MACChl UMEIT TEIJIONpPOBOOHOCTh, TEMIEpPATYpO-
IpOBOJHOCTD H TEPMOBJIArOIPOBOJIHOCTD.

TemmonpoBoanocTh. XapakTepusyeT TeIUIONPOBOLAULYIO CIIOCOGHOCTD
3epHa. KoadduuueHT ero TeIyionpoBOJHOCTH A KojsebreTca B NpeAenax OT
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0,13 po 0,2 Bt/ (M* K), uto yKaspiBaeT Ha HU3KYI0 TeIUIONPOBOJHOCTD. Tak, y
Meou Kosdpouunent TtemtonposogHoctd 300..390, y kenesa 44...68Br1/
(M -K). OcHOBHbIC KOMIIOHEHTHI 3¢ pHOBOI Macchl (3epHO, ceMeHa U BO3OYyX),
oﬁymonnnnammﬂe €¢ TeIONPOBOOHOCTL, — INIOXUE NIPOBOJHUKHU TEIUIOTHI.
TerIonpoBOAHOCTs 3€pHOBOH Macchl INOBBILAETCA HpM YBeNHYEHUU ee
BJI2)XKHOCTH.

TemneparyponpoBoanocts. Iloka3piBaeT ckopocTb H3MEHEHHS TeMIlepa-
Typbl B 3epHe, ero TemnoBYy1o MHepiuo. KoadduuueHT TéMieparyponpopos-
HOCTYI 3epHOBOH Macchl KoJebnercs B npepenax 1,7-1077...19-10"7 m?/c.
OH Heckonbko Gonblie KO3 (HUUEHTa TeMmilepaTypONPOBOAHOCTH BOJIbI,
KoTophiit Mpn Temmepatype 20°C pasen 1,4+10° 7 m?/c. 3epHoBas macca
o6nazaer GOJIBLION TeMTOBOM MHeplueil, HO 3HAUNTEBHO MEeHbIICH, YeM XOpo-
e NPOBOJHUKY TEMTIOTHI.

IIpy XpaHeHHH pacmpOCTpaHEHHE TeMIlepaTypHOM BOJIHBI B 3epHOBOH
Mdcce OT BEPXHMX CJI0€B K HMXXHUM H H3060p0'1' NpOUCXOOUT OYCHb Men-
nieHHo. C HacTyIUIeHHEM TeIUIBIX AHEH BECHOHM M JIeTOM OXJIAXKIEHHBIE MacChl
3epHa IIPOTPEBAKTCA KpakHe MeJIeHHO. B 3TOM COCTOMT NOJIOXKMTENBHOE
3HayeHMe HH3KMX BEJIMYMH TeIUIO- M TEeMIEepaTypOlpOBOJHOCTH 3¢pHOBOM
Maccel, NMO3BONAKLINX COXP2HATh B Hell HeGOJIbIIYIO TeMIepaTypy faxe B
Tenjioe BpeMs rofia, 3amMe[jissA Bce (GpU3NONOTHYECKHe TPOLECChl HA [UTUTEN b
HOE BpeMH.

Bmecre ¢ Tem BC/IEACTBHE HU3KOH TeILIONpPOBOJHOCTH 3HAYMTENIbHASA
OONfA TEIUIOThI, BbIIENAEMOM IIPH [bIXaHMM JXUBBIX OPraHM3MOB 3¢ pPHOBOM
Macchl, KOHUEHTPHPYeTCs B oOuare TelUIOBbILENICHUA, BBI3bIBAss OBICTpOE
IOBhILCHUE TEeMIepaTyphl B HEM, TaK KaK H3-32 HU3KOH TeMIleparypolpo-
BOJHOCTA TeMIIEpaTypHasA BOJIHA OT oOvara TeIUIOBbIJEJIeHUA pacnpocrpa-
HAETCA MeEOJIEHHO. Tak Bo3HMKaeT CaMOCOTpeBaHME 3epHA, ONTaCHOEe CBOMMU
1OCIeICTBHAMU.

TepMoBitaronpoBoAHOCTh. JTO SABJIEHHE liepeMeLlcHUA BIIaTM B 3¢ pHOBOM
Macce HOM, BO3efCTBMEM HEpElajia TemIlepatyp B ee Hacwmu: B peaynbrarte
TE€PMOBJIArOIIPOBOJHOCTA BJiara B 3epHOBOM Macce NepeMELIAeTCA B HAllpaB-
JIEHHH TeIUIOBOIO IOTOKa — OT CJI0eB GOriee HAarpeThiX K MeHee HAarpeThIM.
MHTEHCUBHOCTh TEPMORBJIArOMpPOBOAHOCTH XapaKTepH3yeTcs TepMOIDaIUeHT-
HBIM K03(hOUUMEHTOM, MOKA3bIBAIILUM, KaKON I'PagueHT BIIXHOCTH CO3-
JaeTcs IIpM TeMIEepaTypHOM TpajiieHTe, KOTOPbIi paBeH eJIMHULE .

SIBeHne nepeMelleHMsA BJIaTH B 3epHOBOHl Macce IIpU XpaHeHHH HMeeT
Gonblioe mpakTHyeckoe 3HaucHue. OHO BO3HMKAaeT Bcerja IpH Nlepenajgax
TeMIIEpaTyp B Pa3jiMUHBIX CIOAX HACHIIM, U 0COOEHHO B INepHOABI MAKCHMA-
JIBHBIX IpaJUCHTOB TeMIIEPATYp B OCeHHe-3MMHUA U BeCeHHe-TIeTHUM nepuoapl.
HepaBHomepHbiii 00OTpPEB CTE€H XpaHWIUL, pasmMellieHde TeIUIOH 3epHOBOM
MAaCChl Ha XOJIOAHBIE acabTOBBIE WM KUPIHYHBIE NMOJNBI CKJIAJOB, CONHEY-
Hasg CylIKka clocOBCTBYIOT Takike BOBHUKHOBEHUIO llepellafia TeMIeparyp B
3€pHOBOH MacCe W MUTPalMM BJIATH U3 CI0eB ¢ DoJIpluedt TemilepaTypoit K
crosM Gornee xonopHbIM. I1pu oxnakaeHuu BaXKHOro BO3AyXa B 9THX CIOfAX
IO TeMIlepaTypbl HIXKE TOUKM POCBHI U3 Hero OyfeT BLIMAJATH BIAra B BHJEC

16



KdllesieK, T.e. IPOU30HAET KOHAcHcauusa Biard. Takum o6pa3om, B pe3yiib-
TaTe TEPMOBIIAFONPOBOOHOCTY OTHENIbHBIE CIOM HACBIMM YBIAXHAIOICA U
YCHITHBAKOT CBOIO >KU3HENEATEIbHOCTh. B HMX MOXET BO3HUKATh CaMOCOrpe-
BaHUe U [aXe NpOpacTaHUE 3epHa.

§ 7. DUBUYECKVE CBOMCTBA MYKU 1 KPYTIbl

Myka, Kpymna, oTpybu ABNAITCA NPOAyKTamu lepepaboTku 3epHa. Ilo
¢usnyecknM cBOHcTBaM (ChIIIYyYeCTH, CKBaXKHCTOCTH, COPOLUMOHHOM € MKOCTH
U TeWIOPU3NUECKUM XapaKTePUCIUKAM) O5TH NPOAYKTHl OTIMYAOTCA OT
3epHa. Myka, oTpyOGM COCTOAT M3 MEJIKHUX Y4CTHL, pasyIMYHOH BeIMYMHBI U
¢opMBI C BBICOKMM KOI((}HIMEHTOM BHYTPEHHErO TpeHHA. ChlIyuecTh
MYKHM M OTpyOeH MeHblle CBITYyYeCTH 3epHOBOW Macchl. C yBeluueHHEM
BJIAXKHOCTH ChIlyuecTbh yXymniuaetcs. IIpu BnaxkHoctn myku 16% u Gosnee oHa
CTAHOBMTCSA MaJIONOABMXKHBIM IIPOAYKTOM.

ChINlyyecTh pasnUyHbIX BUAOB KDYl MOJXKET OBITh GONbILE MU MEHDLIIE
ChIIYYeCTH 3epHOBOH Macchl. Ecim mocie yoaneHust LUBETKOBBIX IIEHOK C
3epHOBOK MOJIy4aloT KpyMy ¢ Oonee IMagKoOH NMOBEPXHOCTbIO, YeM Yy 3epHa,
TO ChllyuecTb ee YBenMuMBaeTcA. Eciu moBepXHOCTb KpyIBl LIEpOXOBATasd,
TO ChIyYecThb ee MeHbIlle, YeM y 3epHa. Tak, 3epHO mpoca, puca, ceMeHa ro-
poxa obnagarr GoJblied ChIIYYeCThIO, YeM IILEHO, TOPOXOBAS U HEKOTOpbIe
BHAB! pucoBoi kpynel. Hanuune B macce KpyInbl ApoGIeHbIX YacTUL, BIUAET
Ha CTelleHb ChIIYYeCTH BbhIpaGOTAHHOM KPYIIbL.

CKB2UCTOCTb MYKH M Kpynbl cocTaBiset 40...60%. OnHaKo cCKBaXUHbI
MYKH M HEKOTOPBIX BMJOB Kpyn (MaHHas) MMEIT MeJKONOPHCTYIO CIpYK-
TYpY, YTO ONpeNeNAeT MEHBIIYI0 Ia30IPOHULAEMOCTb U 3aTPpyIHAET IPOHUK-
HOBeHHe HACeKOMBIX W KIlellieh B ee maccy. Bpemutenu B 3TMX HpomykTax
OOBIYHO COCPeOTOUMBAIOTCA HA NOBEPXHOCTH HACBHINM MJIM MELIKOB C MYKOIi.

Myka ¥ kpyna o61agaioT ciocOGHOCTBIO K COPOLUK H [iecOpOLMH pa3iiuy-
HbIX ra30B U MAapoB. JTH 3epHOBBIE POAYKTHI IIpH XpaHeHUH MOTYT I pHoGpe-
TaTh NOCTOPOHHUE 3aMaXH M W3MEHATh CBOIO BIIA)XHOCTb BClleACTBHE BO3[eH-
CTBHA Ha HMX OKpYXAKIlero Bo3gyxa. Hapyluenuwe KamuinspHO-NOpUCTON
CTPYKTYpbI IpH pa3MoJie 3epHA, yaaneHue o6ooveK NPUBOIAT K yMEHbIle-
HHI0 COpPONMOHHOW e€MKOCTH M K M3MEHEHHMI0 TMI'POCKONMYHOCTH MYKH U
kpynsl. Tak, BenuyuHa 4KTUBHOH NOBEPXHOCTM MYKH Ha EOUHUIY MACCHI
Oosblue, yeM y 3epHa. B cBA3M ¢ 3TMM MyKa 3HAUUTENBHO ObICTPEE MOITIOLAET
napsl BOObI M3 BO3[OYXa U CKOpee JOCTHIraeT paBHOBECHOM BIIAXKHOCTH, HeM
3epHOBasA macca. OfHAKO ee BeJIMUKMHA Y MYKM MeHblle, 4eM Y 3epHa. PaBHo-
BecHas BJIa)KHOCTb KpyIbl BBILIE, YeM 3€pHA; 3T0 0ObACHAeTCH OCOGeH-
HOCTBIO paclipe[ieJIcHUsA BIIaTU B 3epHe KPYNAHBIX KYIBTYD.

ITpu xpaHeHMH B CBSI3M C M3MeHEeHMeM TeMIIepaTypbl U OTHOCUTENbHOMN
BJIa)KHOCTH BO3[yXa BJIaXHOCTb OTHENBHBIX CIOEB MYKHM M KpyIbl GyaeT
pasnuyHa. 310 06yCIOBIMBAaeT HEOOXOAMMOCTD CUCTEMATHYECKOrO KOHTPOIA
33 COCTOAHHEM MYKH M KPYIIbI NPH XpaHeHHH.

OcoGenHocTH (U3MYECKHMX CBOMCTB MYKH CKa3bIBAaIOTCA Ha XapaKTepe
H3MEHEHUA ee BIIAXHOCTH B IIPOM3BOJICTBEHHBIX ycrmoBuax. Eciu myky xpa-
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HAT B MENIKaX, TO ee BJIAXHOCTb 3aMETHO N3MeHAETCA JIMIIb B CIIOAX, TPHle-
raloIMX K MEIKOBHMHE. BHYTpH MelIKa BJIa)XHOCTb IMPOAYKIMH IOBOIBHO
[OCTOSIHHA.

Ternoduanyeckue CBOACTBA MYKM, KPYIBI M OTpYGell XxapaKTepu3yIoTca
HM3KOH TEIUIONPOBOJHOCTBIO M TeMIleparypolipOBOIHOCTEIO; HO3TOMY HX
ClellyeT OXJIaxIATh Nepen XpaHeHneM. Ilpu nepemnage TemnepaTyp B NapTHAX
MYKH ¥ KpYynbi BO3HMKAaeT IlepeMelieHNe BJIary MO HAlpaBJieHHI0 MOTOKa
TEIUIOTBl K MOXKET TIPOM30HTH KOHOEHCAIMA, YTO OMACHO NIpH XpaHEHUH Mpo-
IOyKTOB NepepaBoTky 3epHa. JIsl NMpefoTBpAllleHHH BbUIAIEHUA KOHIEHCA-
IIMOHHOH BOMBI HYOKHUA AN MELIKOB ¢ MYKOH YKJIaJpIBAIOT HA A€ peBAHHbIE
HOJIOHBI.

Bonpocsi OnA camonposepKu

1. KakoBLI MPMYMHBL, OT KOTOPHIX 3aBMCHT KayeCcTBO 3epHa, IIOCTYIIalolero Ha Xie-
GonpueMHoe mNpemnpuarHe? 2. OOGLACHHUTE CYLIHOCTH QUIMYSCKMX CBOMCTB 3epHOBOM
Macchl, 3HaueHHe NMpH. XpaHeHMH ¥ GaKTOpHl, BIMAIOMMe HA 3T cBoifctBa. 3. KaxoBbl
THTPOCKONMYECKHe CBOMCTBA 3epHA H 3e¢pHOBBIX NpoagykToB? UxX 3HaveHue. 4. UTo Takoe
PaBHOBeCHas BNaXkHOCTh 3epHa? KakoBbl ¢paKTOpEhI, oNpenenaolye ee?

Fnasa lll

®U3NONONMYECKHUE NPOLLECCHI, MPOUCXOAAWMNE
B 3EPHE U CEMEHAX

§ 1. OBIAA XAPAKTEPUCTUKA
dN3NONOMMUYECKMUX NPOLECCOB

3epHOBasg Macca ClIOXKHasi OMoJoruYecKas cHcrema, NpeCTaBiIAcT
cofoii 6HOLEHO3, T.e. COBOKYIIHOCTb JKHMBBIX OPraHU3MOB ¢ Golee MM MeHee
OMHAKOBbIMH YCNOBUAMH uM3HM. Ilpouecchl, MpoHcxogsiuue B 3epHOBOMH
Macce B pelynbraTe MXU3HEAEATENbHOCTH BXOJAIUMX B Hee MUBBIX KOMIIO-
HEHTOB (3€pHO, CEMEHa, CeMEeHa COPHAKOB, MHKPOODPraHU3MbI, HACEKOMBIE H
KJIEIM), HA3bIBAKT (GU3KONOTMYeCKUMH. JKU3HEeATeNbHOCTS 3epHOBOM
MAacCChI IIpM XpaHeHHH NpOABIIAETCA B BHAE [bIXaHUA, NOCIey 50 pOYHOTO J03-
peBaHusA, fpopacralMa. ITH MpoLECcChl MMET BOJbILce NMPaKTHYECKOEe 3Ha-
yeHHe, 12K KaK yMeHHe peTyJIHpOBATh HX XOf MO3BOJIAET COXPAHUTDb 3€pHO U
COK PATMTh 110TE€PM CYXHMX BELIECTB IIpH XPaHEHUH.

[Tepuop, B TeyeHHe KOTOPOro 3epHO, CeMEHa COXPAHANT CBOH NOTpebu-
TENIbCKHE CBOMCTBA (CceMeHHbIe, TeXHONOTHYECKHE W NpPOOOBOIIBCIBEHHEIE) ,
Ha3bIBAIOT [OJITOBEYHOCTBIO. PasnuyaroT AONTOBEYHOCTh GHOJIOTHYECKYIO,
XO3SUCTBEIIHYI0 K TeXHOJIOTHYECKYIo.

BrosornyecKyio IONroBeYHOCTh ONPENENAeT TOT IPOMENYTOK BpeMeHH,
B TEYEHHE KOTOPOro COXPAUAIT CMOCOOHOCTh K MPOPACTAHHIO XOTA Obl efy-
HUYHbIE CEMeHa, & XO3AMCIBEHHYI0 — TOT IlepUOJ, XpaHeHHs, B TeueHHe KOTO-
POro ceMeHa OCTAITCA KOHAUUMOHHBIMU MO BCXOXECTH M OTBEYAIOT TpeGoBa-
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HHAM TOCYJNAPCTBEHHBIX CTAHJAPTOB Ha NMOCeBHBIe KayecTBa ceMsH. TexHo-
JIOTHYecKasa JOJITOBEYHOCTh — 3TO CPOK XpaHEHUA 3epHOBOH Macchl, obecne-
YMBAIOIUMK €€ IIOJIHOLCHHBIC CBOMCTBA 1A WUCIOJB30BAHMA HA IUILEBBIE,
KOPMOBBIE H/IH TEXHOJIOTHYECKHE LeJIH. TeXHOIOrnYecKMe CBOHCTBA 3epHa
COXPaHAKITCA AOJIbLIE, YeM CEMEHHBIE.

[To Guonoruyeckom JOJIrOBEYHOCTH CeMeHa BCEX PACTeHmH [eiAT Ha Tpu
IpYyINbl: MHKPOOGHOTHKH, Me300GHOTUKH M MakpoGHoTHkH. IlepBrle coxpa-
HAIOT BCXOXECTh OT HECKONBKMX [HeHA N0 3 ;eT, BTopble — OT 3 1o 15 ier,
TpeTbn — OT 15 pgo 100 ner. BoJBIMHCIBO CeEMAH CeNTbCKOXO3AHCTBEHHBIX
pacTeHMi OTHOCAT K TpYIIe Me30OMOTHKOB, KOTOpPbIE COXPAHAIOT BCXOXKECTD
IpH OnarompuATHBIX YCIoBHAX B Teyene 5...10 ner. HauGomee pomro-
BeuHbl ceMeHa G0GOBbIX (aconb, KOPMOBhIE TPaBb M Hp.), OBCAa, COPro,
MIIEeHALIbI, MeHee [OJITOBEYHbI CEMEHa suMeHs, KYKYpPY3bl M HaMMeHbluas
OOJITOBEYHOCTh Y CeMAH P, Npoca, TAMODEeBKH .

HauGonee BepoATHA NMpUUMHA CHHXKEHUA >KU3HECIHOCOGHOCTH ceMAH IpU
IUIMTENIBHOM XpaHeHHMH — 3TO NOCTeleHHAs [ereHepauus XpOMaTHHA B KIle-
TOYHOM sAOpe, NMPUBOAAILAS K HAPYLIEHMIO NPOLECCOB [ENeHUA KIIETOK.
Opnako MccienoBaHUA IPUPOAbl THGENH CEMSAH IpPHM XPaHEHUU U NPUYMH UX
Pa3TMYHOM JONTOBEYHOCTH NPOJOIIKAIOTCA.

CoxpaHeHHe MYKOMOJIbHO-XJIeGONeKapHbIX CBOMCTB 3€pHa NpH JIMTENb-
HOM XpaHEHUM 3aBHCHUT OT €rO MCXOMHBIX CBOHCTB U IIpU3HAKOB. Pe3kue Tem-
NepaTypHble ¥ MaxaHHYeCKHEe BO3[EHCTBMA BbI3BIBAIOT GOJlee 3HAUUTEIbHbIE
M3MeHEeHHsA KayecTBa 3epHa IpM XpaHeHuu. MykoMorbHble H xieGomexap-
Hple CBOMCTIBA p)XM U ILICHMIbI NOCTE XpaHeHus 7...10 jeT aHaJIoTrHyHbI NO-
Ka3aTeNIAM, MONYYeHHBIM IIpH NepepaboTke 3epHa C MAJIbIMHM CPOKaMU Xpa-
HeHus.

§ 2. ALIXAHUE

JpixaHue — 3TO BaX<HbIH (DU3KUOJIOTMYECKUH NIPOLIECC, JIEXKALIUIA B OCHOBE
obmeHa BellecTB XMBBIX OpraHu3moB. IIpM ApIxaHMM NMpoOMCXOOMT Mpolecce
Itpeo6pa30BaHUA U pacllaia OpraHMYecKHX BEIIECTB, M [IPEXE BCErO Caxapos.
B pesynbraTe 3TOTrO BBIAEIACTCA IHEPIUA, HEOGXOMMAsA OPraHU3MY U1 NOA;
Jiep)KaHuA >XU3HeHHbIx peakumid. IIpu cBoGogHOM poOCTYNE KMCIOpoaa K
3¢pHY IpolLecC OBIXAHUA COBEpPULIAETCA B COOTBETCTBHU C CyMMApHBIM YpaB-
HeHHEeM a3pOGHOTO AbIXaHMA

CgH;,04+ 60, —6CO, +60, +674-4,19-10° Iix

B ycnoBusx NONHOIO OTCYTCTBUA KUCIOPOJAa B BO3[AyXe 3epHOBas
Macca IepeXOuT Ha aHa3poGHOe IpIXaHHE, KOTOpOe CYMMAPHO BbipakaeTcs
YpaBHEeHHEM

CgH;,06 200, +2C,HsOH +28,2+ 4,19 10° [Ix
XapakTep Ipollecca [bIXaHUA 3¢pHA MOXHO OLEHHUTh ABIXATENbHBIM
xospduuuentom CO,/O,. Ecnu npouecc a3poGHOro ApIxaHusA 3epHa IIPOHUC-
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XOOMT B TOYHOM COOTBETCTBMY C YpaBHeHHEM adpoOHOIrO AbIXaHHA, TO OTHO-
wieHe 06BEMOB BRIJIENAEMOFO M NMOrIOLaeMOro AMOKCHAA yriepoaa (mpixa-
TENbHBI# KO3 GuIEHT) paBHO enpuuue. YacTo apixarenshbiil KO3QOUUHEHT
He paBeH enuHule. Ecnu mpixanue oCyINecTBIIAETCA 32 CYET BEIECTB, OeHbIX
KHCIOpoAOM (KMpHBIX KHUCIOT), H TIpH 3TOM HMOET IpeBpalicHUE XUpd B
caxap (y cemMsiH MACAMUHBIX KYJIbTYD) , TO KOIHYECTBO NOTPeGIAEMOro KHc-
JIOposia B IIpOLECCEe ABIXaHMA NPEBBILAET 06bEM BhIIENAEMOIO OMOKCHIA
yrnepoga u CO, /O, MeHblie efMHHMIbI. BenHuMHa NbIXaTeNbHOTO KO3ddu-
uueHTa Gyper GoJibllie eOUHMIILI, €CIIM HA [AbIXaHue pacxony'ercx BElUEeCTBA,
Bonee GoraTble KUCIOPOIOM, YeM Caxap, HalpuMep OpraHUyYeCKHe KUCIOTH —
1aBeJieBast, BUHHAS U Ap-

AHanu3 npuBeJeHHBIX BBIILE YPABHEHUH NMOKA3bIBAET, YTO JbIXAHME 3ep-
HOBOW MAacChl CONpPOBOXZIAETCs NOTepelh Macchl 3epHa BCIENCTBUE PACXOIO0-
BAHHsA TeKCO3, YBelnuueHHeM BAAXHOCTM 3epHA, OTHOCHTENLHON BIIaXHOCTH
BO3JlyXa MexX3epHOBOTO NpOCTPAHCTBA, H3MEHEHHEM COCTaBa BO3yXa Mek-
3¢pHOBOTO NPOCTPAHCTBA ¥ O6GPAa30BaHUEM TEIUIOTHI B XpaHALIEHCA 3epHOBOH
Macce.

YMeHbLIEHHe MAcChl 3¢pHA NPH XPaHEHUH B Pe3yJIbTaTe ABIXAHUA MOXKET
poctdrath GOmMBIUMX BeTMUYMH. XpaHAUleeCs 3epHO He MOXeT BOCIOJNHHUTb
BEILIeCTB, 32TPAUEHHBIX HA [IbIXAHHE, KAK OHO BOCIOJHAET, HAXOAACH B KO-
JIoce 3e/IeHOTO pacTeHus, ¢GHOTOCHHTe30M. JTH [IOTEPH COCTABJISAIT OCHOBY
€CTeCTBEHHOM yObUTH 3¢pHA IIPY XPAHEHUH.

HTeHCHBHOE IbIXaHue 3¢ pHOBOM Macchl CONPOBOXAAETCS YBAAXKHEHHEM,
TaK KaK BbIfieTisieMas B pe3ylbTaTe OKMCIIEHMA TeKcO3bl BOJa cOpGHpyeTcs
3epHAMM, YTO, B CBOK OYepedp, HPHBOAMT K YBENHYEHHI0 OTHOCHTENBHOM
BJIXHOCTM BO3[yXa MeX3¢pHOBOTO NPOCTPAHCTBA U K JajibHeifluemy ycuite-
HHMI0 HHTEHCHBHOCTH [bIXaHUA 3¢ pHOBOM MACChI.

Ha oxucnenne rexcos npu ppIXaHHHM 3epHOBOH Maccel MOTpebnsercs
KHCI0POJ M3 MeX3epHOBOTO IPOCTPAHCTBA M BBIAENIAETCA IOUOKCH[, YITe-
poja. B anearopax ¥ CKIagax, rje XpaHAT 3epHO, yBEITMUUBAETCA COOEpIKA-
HHe OMOKCHIA YIJepoja M CHMXKAeTCA KOJIMYECTBO KMCIOpOHAa, T.e. H3Me-
HAIOTCA YCJIOBUA XpaHeHusa. Ecnu Hacpinp 3epHa He INpOBETpHBaeTcCs, TO B
OTAENBHBIX €€ CJI0AX HAKaINIMBAeTCs OMOKCHA YITIEpO/id M CO3[ATCA aHa-
3po0Hble YCIOBMA XpAHEHHsl, YTO He BCET[a MAONYCIMMO IpH XpaHeHHH.
OTufioBblit CIMPT, BbIAENAEMDbI NpM AHA3POGHOM [IBIXAHMH, YTHETAET HKM3-
He/IeATeN bHOCTD 3epHa M NIPHBOJINT K TIOTEPE er0 BCXOMECTH.

B pesynsrare NbIXaHMsA 3¢pHOBOH (3epHO, CEMEHA, MHMKPOOpPIaHM3MBI,
BpedyTe/IM) MacChl BBIIENAETCA JOBOJIBHO 3HAUMTENBHOE KOIMYECTBO Tell-
sotel. Yacth oGpa3soBaplueiics B 3epHe SHEPrUM HCIHONbB3YETCA 1A BHYTpPH-
KJIeTOYHBIX IIpeBpalleHuit, a opyras (Gonsluas ee yacrb) OCBOGOMXOAETC U
HOCTyNaeT B oKpyxaiowee npocrpaicrBo. Ilo pannpim C.II. KocteiyeBa, B
HOKOAIMXCA CeMeHaxX MOYTH BCH TEIIOTa, BhIENeHHAs Py ObIXaHUH, TOCTY-
NaeT B OKPY’KAIILYI0 CDEJly, H BCIIEACTBUE IUIOXOH TEIUIO- M TeMIepaTypo-
[pOBOBHOCTH 3epHOBOM MAacChl 3Ta TeIUIOTa MOXET 3aEepP)KMBATHCA H ObITh
HpUYMHON caMocorpeBanua. Taxum o6pazom, 0GecneyuTh NYYIUy COXpaH-
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