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Abstract. Winter wheat (Triticum aestivum L.) is the maimee¢ grown in Latvia. High-
guality wheat grains are required for the millingiéh baking industries. The objective of
this study is to determine the effect of nitrogemilizer (N) of two different varieties on
grain flour baking properties. Field experimentslwwinter wheat varieties ‘Busard’ and
‘Zentos’ during 2010/2011 were conducted at theviaatUniversity of Agriculture, Study
and Research Farm “Peterlauki’. The fertilizer barkund NPK (6:26:30) was 250 kg
ha'. Nitrogen top-dressing rates were as follows: N680, N120 and N150.

Highly significant effect of the varieties and ogen fertilizer was detected on all the
quality traits. Close positive correlation was detéened: between the gluten content and
protein content, sedimentation value and proteiedimentation value and gluten,
sedimentation value and gluten index. There wasnggative correlation determined
between starch retro degradation and protein, aksgarding the sedimentation value, and
gluten index. Wheat grain samples were determinetizolab (Chopin, France) device.
Mixolab analysisshowed that variety ‘Zentos’ hastdrebaking properties than variety
‘Bussard’; there were no significant differencesirid concerning the nitrogen fertilizer
dose.

Keywords:wheat, quality indices, baking properties.

levads

Viena no aktalakam graudkofbas prok@dmam Latvija ir kvalitativu kvieSu graudu
leguve. Graudaugi nodroSina organismam nepieciesamg@hidratus, ir noZmigs
olbaltumvielu, k& af mineilvielu, vitaninu un %iedrvielu avots.

Graudu kvaliites &ditajus var ietekrat vairaki savstarpji saistti faktori, no
kuriem nozmigakie ir irnes gergtiskas ipatriibas, aud@Sanas agrotehnisko pasmu
komplekss un meteoraiskie apsikli, ipasSi graudu veidoSas un nogatavosas laika
(Grausgruber et al., 2000). KvieSu graudu kgadititiski palielinas, lietojot sipekia (N)
papildneslojumu (Grausgruber et al., 2000; Mladenov et &Q01). Izmantojot
izmeginajuma geretiski dazdas &irnes, vieados audzSanas apsklos graudu kvalites
raditaji var batiski at&kirties. KvieSu graudu cepapasbas ietekra gan &irne, gan lietat
agrotehnika (MaSauskiene et al., 2001). Grauntstpdes unemumi pieprasa kvalitatus
graudus, prtikas kvieSu graudu minialas prasbas noiditas Ministru kabineta
noteikumos Nr. 663 (MK noteikumi..., 2010).

Ilzmeginajuma nerkis: noskaidrot gjpela papildngslojuma devu ietekmi uz
ziemas kvieSu graudu kvalies aditajiem un cepanpadbam.
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Materi ali un metodes

Lauka izngginajumi ar ziemas kvieSukffnem ‘Zentos’ un ‘Bussard’ 2010. gada
razai veikti LLU nacibu getijumu saimnietba “Péeterlauki” puteRaina smilSrala lesieta
brinaugsk, kas ir rakstuga Latvig galvenajam ziemas kvieSu a@danas rgonam —
Zemgalei. Pamatdslojuma reizz ar <ju iestadats 250 kg hd kompleks
mineialmeéslojuma NPK — 6:26:30. Papildislojuma dots amonija nitits: N60, N9O,
N120, N150.

Meteorolgiskie apsikli 2010. gad krasi atgiras no ilggadjiem vidgjiem
raditajiem, junija un jalija bija ievwerojami vaifk nokriju, vasara bijaoti silta, gaisa
temperaira diera biezi prsniedza 30 °C.

Ziemas kvieSi noakti ar graudu kombainu “Sampo-500” tahs nogatavosas
faze 91. — 93. etap No katra lauaia atbilstoSi standartam LVS 270 gsonti vickjie
graudu paraugi, lai veiktu anz¢s. Graudu kvalitatie raditaji noteikti LLU LF Graudu un
seklu macibu ziratniskap laboratorip un Rirtikas tehnolgijas fakulttes laboratord:
graudu tilpummasa — LVS 273, kopprote graudos un graudu produktos — LVS 277
(Kjeldala metode), lipela saturs un kvalites (lipeka indekss §c Pertena graudos un
miltos — LVS 275, sedimehtijas \ertiba graudos un miltos (saslkaar Zeleny) — LVS
ISO 5529, KriSanas skaitli€p Hagberga — Pertena metodes — LVS EN ISO 3093.

Miltu cepampadbas @titas, nosakot Hklas reolgiskas ipa3bas iekrta
.Mixolab”. lekarta lauj analizt miklas fizikalas ipasbas tas stabiliiti miciSanas laik, ka
arn cietes izmajas kisterizSaras proces. ,Mixolab’darbiba balsis uz divu riciSanas
lapstinu kustbam kontroEta temperairas refma (Banu et al., 2011). lakia tiek fikseta
un nerita griezes momenta prets= (Nm) mklas niciSanas laik. leditie rezul@iti lauj
kompleksi spriest par miltu cepgmadbam, nosakot rklas reolgiskas ipasbas un
fermentu aktiviiti. Veicot anailzes iekirta ,Mixolab” tiek iegiuta likne ar pieciem
posmiem. Daribas pirmais posms norit nemzh temperaira (8 mimites 30 °C), 3§
laika tiek parbaudta miltu adens sais$anas sfja un mklas ipa3bas niciSanas laik
stabilitate, elasba untdens absorbcija. Oti@mposna miklas temperaira paaugstiss, jo
15 minites temperdira micitaja tiek paaugstita idz 90 °C (4 °C mitl), bet mklas
temperaira paaugstiss lenak. Saj laika miklas pretesba samazifis un posmaiknes déa
raksturo protma kvali@iti. TreSaji posna miklas temperatra paaugsti@s lidz apngram 70
°C, kantr micitaja korpusa temperata septhas mirites tiek uztugta 90 °C imen. Saj
perioch sakas cietes kbterizSaras. Ceturtaj posna miklas temperara el nedaudz
paaugstias, bet riklas konsistence astist. So procesu visvak ietekne miltu dabiskis
ipasbas. Piekta] posna miklas temperdira tiek samaziita, sikas cietes retrogradijas
process un samazs niklas pretesba. lekirta ,Mixolab” iegitas liknes iz\érteéSanai
izmanto piecus parametrus — C1, C2, C3, C4 un CkiSkhas posma maksito
meérfjumu radaCl, savulkt C2—C5 ir katra noteikt miciSanas posma beigu punkti.Datu
matenatiskai apstidei izmantota divfaktoru dispersijas amal un koréicijas anaize.

Rezultati un diskusija

lzmeginajuma ieklautis ziemas kvieSukfnes ir gergtiski dazdas, idz ar to
slapeka neslojuma ietekme uz graudu prote saturu bija ak$riga. Protena daudzums
skirnei ‘Busard’ jau ar glpelka neslojuma normu N60 gysniedza miniralo raditaju
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12.5%, (MK noteikumi..., 2010) sasniedzot 14.4% {@dbula). Ar katru &akamo N

meslojuma normu protea daudzums palielifas un auggko raditaju — 15.6% tas
sasniedza ar &slojuma normu N150.1dzigus rezulitus ieguvusi arlietuviesu ziatnieki

(MaSauskiene et al., 2001). Variardr normu N60 proiea daudzumskirnes ‘Zentos’
graudos nesashiedza miniim raditaju un bija 12.0%, bet vigais proténa saturs bija
13.2%. Protma kvaliites &ditajs ir sedimertcijas \ertiba. Alam &irném visos variantos
ta parsniedza miniralo raditaju — 30 mL (MK noteikumi..., 2010). Nok&nes ‘Zentos’
graudiem iegtie milti visos variantos, bet nokignes ‘Busard’ variarat ar N60

raksturojami K stipri un izmantojami tieSai apstradei vai samaiSanai ar satizinosi

vajakiem miltiem. Variantos ar @slojuma normu virs N60k#rnes ‘Bussard’ graudu
sedimerdcijas \ertiba @rsniedza 60 mL,itlz ar to milti ir]oti stipri un to samaiSanas
vértiba ar \jakiem miltiem ir augsta.

1. tabula
Ziemas kvieSu graudu sedimeriicijas Vvertiba, proteina un lipekla saturs, lipela
indekss atkaiiba no shpekla meslojuma

Skirne | Variants | Protans (P), | Sedimerdcijas Lipeklis Lipekla
(A) (B) % vertiba(SV), mL (L), % indekss (LI)
Bussard| N60 14.4 57.0 27.0 84
N90 14.7 60.5 30.3 82

N120 154 64.0 32.1 80

N150 15.6 64.5 335 83

Vid. 15.0 61.5 30.7 82

Zentos | N60 12.0 37.5 23.4 52
N90 12.7 41.5 25.1 54

N120 13.8 49.0 28.0 57

N150 14.2 51.6 28.9 58

Vid. 13.2 44.9 26.4 55
A=0.006 A=0.29 A=0.06 A=0.29

RS.05 X B=0.009 B=0.41 B=0.09 B=0.41

Lipekla saturs abm &irném bija atbilstoSs augstas kvatds prtikas kvieSu
graudu praam, visos variantos i€vojami parsniedzot graudu apstrades unemumu
noteikto mininglo lipekla saturu — 23%.Knes ‘Bussard’ graudos \éji visos variantos
lipekla saturs bija par 4.3% augjst nek Skirnei ‘Zentos’. Maizes un maizes izatgjumu
cepSanai izmantoadus kvieSu graudus, kuriem ir | (indekss 60 — 98) N (indekss
41 — 59) kvaliites grupas lipeklis. Lipé& kvaliate (lipeKa indekss) augsia bija %kirnei
‘Bussard’ (victji 82), kas atbilst | kvalittes grupai, betkirnes ‘Zentos’ lipeka indekss —
vidgji 55 atbilst Il kvaliites grupai.

Fermentu aktivitti un cietes notdbu raksturo kriSanas skaitlis.aTka ziemas
kvieSu gjums netika palauts nelab®ligu laika apgiklu iedarhibai, kriSanas skaitlis am
izmeginajuma ieklautapm &irném visos variantos gssniedza miniralo raditaju 220
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sekundes (MK noteikumi..., 2010)kighei ‘Zentos’ tas vidji bija 356 s, bet I§rnei
‘Bussard’ 378 s. Tilpummasa ab &irném  visos variantos gosniedza
minimalo raditaju — 73 kg HL un bija 76.1 — 77.9 kg HL

Noteikta kutiski pozitiva korehcija (ar ticanmibas tmeni 99%):. starp P un SV
(r = 0.99), starp P un L (r = 0.96), starp SV urfrl= 0.92), SV un LI (r = 0.91). Starp
cietes retrograxtiju (C5) pasiv butiski negaiva korehcija: ar P (r = — 0.75), alar SV
(r=—0.84) un ar LI (r=-0.97).

Ar iekartu ,Mixolab” noteiktie pilngraudu miltu cepaimadbas raksturojosSie
raditaji apkopoti 2. tabul. leditie rezultti liecina, ka &irnei ‘Zentos’ mklas stabilite ir
nedaudz augsta nek irnei ‘Bussard’, bet apeKa nEslojuma norma neietekens
raditaja lielumu nevienai nolkdrném. Miltu Gtdens absorbcija, ko raksturo punkts C1,
skirnes ‘Zentos’ paraugiem Wl ir 1.16 Nm un ir liekka nek &irnes ‘Bussard’
paraugiem. Olbaltumvieluipadbas raksturo punkts C2. Abuki&u paraugiem
olbaltumvieluipa3bas ir idzigas, palielinoties 8peka neslojuma normai, Sisaditajs
palielinas.

2. tabula
Miltu cepamipadbu raksturojums péec iekartas ,Mixolab” | tknes kontrolpunktiem

Sime | Variants Stabilitate C1 C2 C3 C4 C5
’ (min) (Nm) (Nm) (Nm) (Nm) (Nm)
Bussard N60 9.20+0.05] 1.04+0.0p 0.41+0,01 1.93+0.0163+0.01| 2.50+0.01
N90 9.28+0.03 | 1.06+0.01] 0.41+0.02 1.94+0.02 1.50%0| 2.45+0.01
N120 9.0340.04 | 1.14+0.01 0.44+0.01 1.98+0.01 1.6820 2.56+0.02
N150 9.35+0.08 | 1.09+0.02 0.43+x0.02 1.96+0.02 1.76%0 2.62+0.01
Vid. 9.21+0.16 | 1.08+0.05] 0.42+0.0L 1.95+0.02 1.6520| 2.53+0.08
Zentos N60 9.20+0.10| 1.18+0.02 0.49+0.01 1.68+0[0263+0.01 | 3.30+0.03
N90 9.68+0.05 | 1.06+0.01] 0.48+0.02 1.72+0.01 1.40%0| 3.15+0.01
N120 9.18+0.02 | 1.13+0.02 0.50+0.01 1.70+0.02 1.5820 3.15+0.02
N150 9.48+0.04 | 1.25+0.01] 0.54+0.01 1.70+0.01 2.0820 3.32+0.02
Vid. 9.39+0.24 | 1.16+£0.09] 0.50+0.08 1.70+0.02 1.68+Q 3.23+0.08

Cietesipa3bas un Kisteri£Saras procesus raksturojoSie punkti C3 un C4nab
girném ir apneéram vieradi un nav ¥rojama ngslojuma normas ietekme uz cietes
ipa3bam. Punkts C5, kas raksturo cietes retrogcgd un atraku maizes sacigdanas

procesu, augakais ir kirnei ‘Zentos’ — 3.23 Nm, betkffnes ‘Bussard’ paraugiem \jil

tas ir 2.53 Nm.

Secirajumi

SlapeKa neslojums litiski ietekne graudu kvaliites &ditajus — proténa saturu,
sedimendcijas \ertibu, lipeda daudzumu un lipé& indeksu. Veiktie miltu cepapadbu
petijumi, izmantojot iekrtu ,Mixolab” liecina, ka girnei ‘Zentos’ konstattas latakas
cepanipadbas, sabizinot ar g&irni Bussard’. Starp paraugiem ar ddud shpeKa
meéslojuma devu netika néotas litiskas atkiribas.
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Cietes un bioetanola saturs ziemas kvieSiem
Starch and bioethanol content from the winter wheat
Liena PoiSa, Aleksandrs Adamosi
LLU Lauksaimnietbas fakulite
e-pasts: lienapoisa@inbox.lv, aleksandrs.adamoviad@

Abstract.Wheat grains contain starch that is readily recypt&ainto bioethanol. The study
aim: to assess the starch and bioethanol outcorceorfa (variety, cultivation year, N
fertilizers rate) influencing the growth of wintevheat. The trial with winter wheat
varieties ‘Flair’, ‘Fredis’, ‘Olivin’ was carried ait in humi-podzolic gley soil. Ethanol
fermentation was carried out with different paraerstof the evaluation of winter wheat.
The method is based on the fermentation of sadoddriwheat sample by yeast
Saccharomyces cerevisiae. The starch content ismibst affected (p<0.05) by winter
wheat cultivation year (47%), but the bioethanoltooume - by winter wheat variety
(44.8%). In 2008 the bioethanol outcome was 0.3p6# and the starch content of 676 g
kg' on average, but in 2009, respectively - 0.3339"gagd 662 g kg. In 2008 the
significant negative correlation between starch teot and wheat harvest on fertilizers
norm N 70+30, but positive correlation of N 70+7@&svfound. In 2009 the correlation
between these parameters was positive in both Nadjgn bacgrounds. The correlation
between starch content and bioethanol outcomerddfduring the years. It means that the
correlation between various properties depends enegjc and environmental factors.
Fertilizer norm N 70 +70 kg hareduced the starch and bioethanol content in atiaties

in 2009, but in 2008 - N fertilizer was not crucial the content of bioethanol and starch.
Keywords:winter wheat, varieties, N fertilizer, starch, btbhanol.
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