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ilnum Hocm Ha LTJAUQoBaHa
UapeBuua, HakucHama BoB Boga
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Density of scoured andFco[snno
l4sMeHenhero Ha nnbrHocrra Ha qapeBnLtHl4 3bpHa e

h3cneABaHo B 3aBhcnMocr or creneHra na unn$oBaHe
r npoAbnxhrenHocrra Ha HaKncBaHe BbB BoAa. 3tpna-
ra  ca  un r$oBaH i l . qo  o rAennHe  na2 ,4 ,6 ,8  t t  10  % o r
MacaTa ilM H npecTogBaT BbB BoAa B npoAbnxeHhe Ha
qerh pr HaAecer AeHoHoulm. f1 po4rnxilTen Hocrra Ha Ha-
Kr4cBaHe M creneHTa Ha uJnh6oeaHe BoAflT Ao crarhcrt4-
qecKr4 3HaqtlMo HaManflBaHe Ha nnl,THocTTa. flntrHocrra
ce noHhxaBa Hal4-cbu{ecTBeHo Mexqy nbpBl4g 14 BTopl,ltl

AeH (c noBerre or 0,1 gicm3). Hara-Hrcxa e flnbrHocfia Ha
ueurnr$oeaHoro 3bpHo, a Hafr-aucora npu 10 % LunrQo-
aaHe. PasnilKrre Mex(Ay 2 u 10 % u:nn$oeaHe ca noA
0,025 g/cm3. CreneHta Ha unm$oaaHe ycKopcBa HaKHc-
BaHero, Karo Aopn MHHHManHo cHeMaHe Ha o6ailexhre
BnhFe cbqecrBeHo Bbpxy npol{eca.

Kntoqoera AyMyr: UapeBrlla, nnbrHocr, unrQoBaHe,
HAKhCBAHE
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AlbSrad
Changes in the density of corn was studied depending

on the degree of scouring and duration of soaking in
water. Grains are scoured to separate the 2, 4, 6, B and
10% of their mass and stay in the water for fourteen days.
The duration of soaking and degree of scouring cause
a statistically significant reduction in density. Density
decreased quickly between the first and second day with
more than 0.19/cm3. The lowest density has native corn
and highest density has 10% scoured grains. Differences
between 2 and 10% scoured grain are under 0.0259/cm3.
The degree of removing the brains speeds soaking and
even the lowest level has major influence on the process.

Key words: corn, density, scouring, soaking

[1pn xynraHapxa o6pa6orxa Ha LlapeBnqa e BaxHo,qa
ce AocrfirHe ghcox o6eru h HhcKa nnbrHocr Ha n3Aenhe-
ro. Toea cnoco6crea 3a no-xpynKaBa BbrpeuHa crpyK-
rypa h no-npileTHo BKyCOBO yoeu{aHe, KOeTO Ce nocrhTa
qpe3 npe.qBapnrenHa o6pa6orxa Ha 3bpHara. f lapanenHo
c ToBa 3a ynecHflBaHe Ha cAbBKBaHeTO Ce npeAnoqHTa,
rBbpAara r HecMr4naeNaa o6eraxara Aa 6tAe npeABapil-
TenHo oTAeneHa Ao onpeAeneHa cTeneH.

floragatenrre, xapaKreph3rpau{r QronvHnre ceota-
cTBa Ha LlapeBHqHoTo 3bpHo, ca n3cneABaHr oT peAHqa
yLreHH - I}o6yuxrn [3], Mihajlovic [6], Pomeranz [B] h gp.

Muthukumarappan r Gunasekaran [7] ycraHoBsBar
r3MeHeHils ere $rervHhre ceoicrea npil pa3nhqHo
BnarocbAbpxaHne Ha LlapeBrqHhre 3bpHa. Te rscneg-
sar croiHocrxre Ha nflbrHocrra, xeKTonhrpoBara Maca,
MacaTa Ha xhnflAa 3bpHa h AoKa3BaT, qe h3MeHeHhRTa,

rqbnxal4r4 ce Ha npoMeHnTe BbB BnafocbAbpxaHreTo Ha
3bpHara, Morar Aa ce o6qcHsr cr'c a6cop6qrn r gecop6-
qhs Ha BoAHa napa.

PeAnqa h3cneAoBarent4 cr{t4Tal qe nflbrHocrra Ha
qapeBrqHoTo 3bpHo HaMangBa c noBllluaBaHe Ha Bnax-
nocrra [1,  2] .

Shong A. ,  D.S.  Chung,  C.  K.  Spi l lmann,  S.R.  Eckhof f

[9] ycraHoanear nrxeiHo HaManflBaHe Ha nnbrHocrra Ha
LlapeBhqara c yBenrqaBaHe Ha BnaxHocrra.

lllnn$oeanero ce il3non3Ba 3a cHeMaHe Ha qacr or
o6gfiexara r nor{rcrBaHe Ha noBbpxHocrra Ha 3bpHara
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oT Ml,ilQOOpraHr3M[ 14 MhHepanHH nphMe-
cu. Crenexra Ha cHeMaHe Ha o6et,tgx]ate
Bfihse Bbpxy cKopocTTa Ha npoHl,lKBaHe Ha
Bnarara nph KoH.qrllronupane [4].

klHrepec npeAcraBnffBa BntanHhero
Ha creneHTa na unrQoeaHe il npoAbn-
xilTenHocTTa Ha HaKhcBaHe Ha qapeBrl{a

. BbB BOAa Bbpxy nnbrHocrra Ha 3bpHaTa,
npeABhA onTxMr43[paHe Ha npoqeca, h3-
nqn3BaH npr HflKovt Bh,qoBe TexHonorhqHr
hr<ynhHapHil o6pa6orxu.

flpn unxon KynnHapHr o6pa6orxn e
neo6xo4r,rvro nnbrHocrra Ha qapeBnqHh-
Te 3bpHa npeABaprTenHo Aa ce noHnxr.
llopagr roBa qenra Ha Hacronlqara pa3-
pa6orxa e Aa ce rccnefqBa BnnnHhero Ha
creneHTa Ha unrQoBaHe I npoAbnxilTen-
HOCTTa Ha KrCHeHe Ha qapeB[qa BbB BOAa
Bbpxy nnbTHocrra ra.

u nflomn@gu
klacnegaaHrera ca npoBe4eHil c 6rn-

rapcKr4 qapeBnqeH xu6pnprun roucxr,r gu6,
npeAocraBeH or hucrrryra no LlapeBfiLla-
ra B rp. KHexa. flpo6ara e npeABaprrenHo
noqhcTeHa r r3paBHeHa no e,qphHa.

lUnr$oeanero Ha 3bpHara e npoBeAeHo c na6opa-
TopHa BeprhKanHa uenMaurHa - "Schule", l-epuaHrn.
3anoxennre creneHh Ha unr$ooaHe ce nocrrtrar qpe3
h3MeHeHfie Ha npo,qbnxrrenHocrra na o6pa6orxa. Cneg
Lunn$oaaHe, 3bpHara ca novucreHn c na6oparopeH Bep-
T[KafleH nHeBMocenapaTop Tl4n acnhpalliloHeH KaHafl Ha
$rpma "MLM", l-epnaaHnn.

Crenenra Ha u:nrSoaaxe (%) e onpe,qeneHa or pa3-
nnrara Me>4qy Macara Ha npo6ara npeAh h cneA unh-
$oeane. [lpoaegenn ca a*anv3n c Heunr$oaaHo 3bpHo
n unu$oeaHo .qo creneH:2 o/o,  4 %,6 %, B % n 10 %.
O6xaara Ha creneHrre Ha unnSoBaHe e nog6pax raxa,
ue ga 6rge cbnocraByrM c'bc clAbpxaH[ero Ha o6gtaerx
B qapeBhqHoro 3bpHo (cpe4ro oxono 10 %) n crpeuexa
3a 3ana3BaHe Ha qenocTTa Ha eHAocnepMa.

Haxrcaaneto e ocbqecrBeHo B nnteuna BoAa npkl
TeMneparypa 4oC, c qen npeAorBparfiBaHe pa3Brlrhero
Ha MnKpoopraHr3Mil.

flnutnocrra Ha 3bpHara e onpeAeneHa nIKHoMerprr]-
xo [5]. klauepBaHrera ca npoBex(qaHr exeAHeBHo Ao qe-
Tl4prHaAeceTr4R AeH.

Cralrctn.{ecxata o6pa6orxa Ha eKcnepLtMeHTan-
HhTe AaHHr e l43Bbpr.l leHa c KoMn]oTbpHaTa nporpaMa
Statgraphics 5,0, xaro Bnl4ffHrero Ha Sarroprre e yc-
raHoBeHo qpe3 npoqe,qypa ANOVA (F-xpnrepri aa Qn-
uep), a cpaBHeHhero Me)KAy or.qenHrre crorlnocrr e
ycraHoBeHo vpes t - Kphrephs na Crogwr nph Hrleo Ha
gosepne 95 %.

trceyAmnamilu u
hgverexnero Ha nnbrHocrra Ha 3bpHoro e npeAcra-

BeHo Ha $nrypa 1.
VcraHoeeHo e crarrcruqecKkr 3HaqhMo BnrgHhe Ha

creneHra na u lnr$oeaHe (F=1333,17;  df=5,180;  P<0,01)  r
n poAbnx[renHocrra Ha HaKrcBa H e (F = 57 0,24; df= 1 4, 1 80,
P<0,01) Bbpxy nnbrHocrra Ha 3bpHoro. Ha6no4asa ce n
BsahMHo BnvAHVe Ha ABara $axropa (F=33,7; df=14,180;
P<0 ,01 ) .

cyxh I 3  4  5  6  7  8  9  1 0  1 1  1 2  1 3  1 4

flpo,qurxrrerxocr Ha HavcaaHe BIB BoAa, AHvl

+Heurnu$oBaHo +2okurnr@eaHo -*-4o/ournlt$oeaxo
"'J" 6o/o urnhoogaHo ---o-8o/o tunh@eaHo -10o/o !.utt4ooeaHo

tDue.l I'tsneHeHue Ha nnbmHocmma xa unuSoeaHa r.lapeeuqa,
HaKUCHama ebe eoda

,t{+$A\in

B ntpehn AeH nnbrHocrra Ha Bcrr{Kl4 r43cne.qBaHn
npo6r pg3Ko HaMansBa, cnpflMo h3xo.qHara nnbrHocr.
Toea ce o6scHsBa c Saxra, qe cneA norannHe Ha 3bp-
Hara noA BoAa, Te rHTeH3vrBHo g nornbqaT npe3 3apo-
At ua v o6Br,rBKnTe, B p$ynTar Ha Koero Ha6t6ear ti
yBenrqaBar cBo[Te pa3Mepr. Or eroprn AeH ce orqilTa
HapacrBaHe Ha nflbTHocTTa Ao AeBeT[ff AeH, KaTo Hapa-
cTBaHeTO e Hata-crngo u3pa3eHo Me)l(Ay nbpBr4 14 BToprl
geH. Or BTopl4s .qo.qeBerilg AeH r3MeHeqn*ra ca cna6n
(c marcruanHr orKnoHeHhs 3a orAenHrre creneHh.qo
0,02 g/cm3), Ho crarrcrreecKr 3Haqnur. CneA AeBeruR
,qeH 3Har{rMa pa3nhKa B nnbrHocl4Te He ce Ha6noAaga.

Or.{hra ce, Lte c yBenugaBaHe Ha creneHTa Ha [Jnh-

$oeaHe nnbrHocrra Ha 3bpHara cbu-{o pacre. Toea aepo-
qTHO Ce AbnXil Ha OTAengHeTO Ha aHaTOMl4qHr \racTh OT
3bpHoro c Haft-Hucxa nnbrHocr (o6eNarr n sapo4ltru).

Melqqy orAeJlHhre creneHr Ha u:nn$oaaHe ce orqil-
rar HeroneMr pa3ntaKh B nflbrHocrra (uexqqy 1,21 u 1,23
g/cm3), Karo go KpaR Ha nepro.qa re HaManFBar Ao He-
3HaqurenHH. Hai-ronenrn pa3flrqhr MexAy croraHocrnre
Ha nflbrHocrra ce Ha6nnAaBar Me4qy neLunNSoeanoro
3bpHo n 1O'/o unr$oaano (or 0,05 g/cm3 npea nbpBl4e
AeH, HaMannearZxh Ao 0,02 g/cm3na AeBerhn 4eH), goxaro
pa3nvvnnra Mexqy 2 Yo u 1O % r.unraQoeaHe ca MaflKH tl
cneA AeBerrq AeH craBar He3HaqhMfi. Moxe 6N cne,q.qe-
BeTnfi AeH Ce ycTaHoBflBa paBHoBecHe e [aacoo6MeHHhre
npoqecn il pa3nrKaTa B nnbTHocTTa Mex(,qy oTAenH[Te
aHaroMr4r{Hr4 gacTil Ha 3bpHoTo cTaBa He3Haq[TenHa.

hgueHenmgta a o6eMa h Macara Ha 3bpHoro canHAn-
peKTeH noKa3aTen 3a npoMnHa B cTpyKTypaTa Ha orAen-
HfiTe aHaTOMnriH14 LlaCTvt.

flpes nrpeun gen o6erubr HapacrBa 3HaqilTenHo no-
6rpao or Macara n BaAt .qo ps3r(o HaMafleHHe Ha nnbr-
Hocrra (Anr. 2). Or 2-r^ Ao 4-'"^ .qeH ABere cKopocru Ha-
MansBal Ho ocraBar nplr6nNsrrenHo paBHLl, xoero o6Rc-
HFBa nOAAbpxaHeTO Ha AOCTr4fHaTaTa HhCKa nnbTHOCT.
Cnep 4'' AeH cxopocrra Ha h3MeHeHr4e Ha o6eMa crasa
crar!,lcrfiqecKr paBHa Ha Hyna, r.e. o6erurr Ha 3bpHoro He
ce npoMeHl. Macara npoAbnxaBa Aa pacre go 9* geH r c1
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BOAr,qo nnaBHo yBe-

nhqaBaHe Ha nnbr-
Hocfia. cneA 9-" Aen
cKopocrra Ha ABere
BentlqhHl4 CTaBa cTa-
Tr,lcTfiqecKtl paBHa Ha
Hyna H ll3MeHeHhtlTa
B nnbTHOCTTa ca He-

3HaqnTenHll (nb-uan-

xra or 0,01 kg/m3).
floAo6Ho e noBe-

AeHheTo h nph unl4-

QoeaHara qaPeBh-

L{a, Karo npoqechre
ca chflHO ycKopeHn.
CpaeHeHo c Helunh-

$oeaHa LlaPeBhUa'
npe3 nbpBvlgT AeH'
cKopocThTe ca npil-
6nhgylrenHo 2 nutvt
no-B[coKH. cneg 2'
pxB AeH cKopocTTa Ha
h3MeHeHhe Ha ABaTa
noKa3aTenq cTaBa
cTan4cr!4qecK[ paBHa

Ha Hyna r nllbrHocT-
Ta ce 3ana3Ba npil-
6nreltrenxo nocro-
gHHa. cneAoBarenHo
nocrofiHHaTa nnbT-
HOCTTa ce nocrrfa
c 7 AHn no-PaHo or
ToBa Ha HeLunn$o-
BaHOTO 3bpHo.

Ennaurxara Ha
n3MeHeHre Ha nnbr-

HOCTTa Ha 3bpHaTa

c 2 , 4 , 6 n 8 % L u n u -

HeunnQoaaho 3bP|lo

Bpelre ra |iaKHcBaHe, AHll,

+Maca --lFo6en +nnbrHocl

4  6  I  1 0  1 2  1 4 ' , 1 6

Bpeme aa Ha{rlcBahe' AHl4

+.c|(opocl MaCa - x- cKopocT ooeM

10% unrQoBaHo 3bPHo

I

.* - - ' t - -"t - - - t '----, "-- ' \" 1'2

6 8 1 0 1 2 1 4 1 6

BPel*e :a Haxllca€lxe, AHn

*Maca -iFo'6eu +nnbrl-Fcr

0.5

-0.1 .

BPeme ra HaxxcoaHe' AllH

-{* cKopocr Maca - 14 - croPocr o6eu

<0ue.2. fluxarauxa Ha u3MeHeHuemo Ha Macama' o6eua,r nnbmHocmma Ha sbpHomo no

epeMe Ha HaKuceaxe.'iicaia, o1eMbm u cKopocmma !1!:y:.'"'uemo 
uM ca npedcmaee'

HU Kamo decemuquu qacmu (0,00) cnpnuo Ha'ranHume cmoiHOCnU (npuemu 3a eduHuu'a)

QoaaHe 3aeMa Mex,qhHHll crotlHocrn, Karo KonKoro no-

B[coKa e creneHTa Ha cHeMaHe Ha o6Br'1BKl4Te' TonKoBa

npol{ecbr Ha HaKhcBaHe e no-fiHTeH3HBeH' fiopr npn 2

7o cHor? o6BHBKa BpeMero 3a AocrhraHe Ha nocrotlHHa

nnbTHocT HaMantlBa 3Haqr4TenHo - oT I Ha 6 ,qHh' Bepo-

RTHo o6BhBKara sa6asn npoHl4KBaHeTo Ha BoAaTa B eH-

.qocnepMa, Koero norBbpxAaBa pe3ynTaTl4Te nonyqeHLl

or HacraryHt4H t4 Kon. [4].

ffio@ogu
Crenel-rra na unu$oeaHe h npoAbnxhrenHocrra Ha

HAKNCEAHC OKA3BAT CTATilCTilqECKfi 3HAqhMO BNilflHilE

Bbpxy nnbTHOCrTa Ha LlapeBilLlaTa'

C napacreaHe creneHTa Ha unn$oaaHe, nf lbrHocrra

Ha 3bpHaTa ce yBefinL{aBa.

Ctenenra Ha unn$oaaHe ycKopnBa HaK!4cBaHero'

KaTo ,qoph Ml4HhManHa cTeneH Ha cHeMaHe Ha o6BhBKl'1-

Te Bnilge cbulecrBeHo Bbpxy npoL{eca' HeunhQoBaHaTa

qapeBrqa Aocri lra nocronHHa nnbrHocr cneA I AeH' npkl

2 0/o orHeM?He Ha Macara ToBa craBa cneA 6-rrn ,qeH' a

n1n 10o/o - cneA 2-Pnn Pea.
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