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Augstkie izslaukumi iegti, pamatbaibas devai pievienojot zius un galegas
scklas — attietgi 2.84 un 3.30 kg piena no vienas kazasalien

Lopbaibas rauga, saulgriezu raudu, kvieSu kliju vaiiv@zrauga Yea-Sactd®
ieklauSana balpas dew bitiski (p<0.05) paaugstiija tauku saturu pien

KvieSu kliju pievienoSana pamatiiaas devai titiski (p<0.05) paaugstiija piena
olbaltumvielu saturu.

Saulgriezu rausu, kvieSu Kliju un rapSa miltu peeviSana pamathbei deva
iesf®ju samaziat somatisko #nu skaitu pied pat par 24.3%idiz 49.0%.
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Ekstrud éti graudi slaucamo govjuedinaSam
Extruded grain in the feeding of dairy cows
Aiga Trapa, Anita Silipa?, Eriks Kreitazis®
Y LU Lauksaimnietbas fakulite; “a/s ,Tukuma Straume®z/s ,Udri”
e-pasts: aiga.trupa@Ilu.hglt.: 63005661

Abstract. The cows were grouped into two groups accordinght analogue principle

(n=2x50). Lactating dairy cows were included in the ltriia the initial lactation phase

with the average milk yield of 30.73 kg per day, dantent 3.92% and 3.16% protein
content in milk. During the extrusion process, finetein content decreased, including all
the amino acids, at the expense of hydrolysisartist but the amount of glucose in the
grain increased. The extrusion process was powerfoligh for almost completely, i.e., by
99.9%, to reduce the total quantity of bacteriggmain, to halve the number of mould and
to completely destroy yeast bacteria populationgiain samples. Within 150 days of
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study, the milk yield in the experimental groupcoivs was approximately from 0.91 to
1.27 kg higher than that in the control group ofmso In addition, the difference in the
yield in favor of the experimental cows showeddnelency to increase.

Keywords: dairy cows, extrusion grain, milk.

levads

Ka liecina g@tijjumi un praktisk pieredze, babas apstides tehnolgijai un
€dinasanas tehnikai ir liela ietekme uz s apdanibu, sagremojaibu un dzvnieku
produktivitati. Pilnvertigas baibas kvaligti liela méra ietekn® tas razoSanas tehngifa -
apstades fizikalie faktori (spiediens un tempetiaa granutjot, ekstru@jot u.c.).

Ekstrudicijas proces augstas tempeiaas 140 - 150 °C un spiediena 4 - 4.5 atm.
ietekne notiek graudu cietes strukts hitiskas fiziskas urkimiskas izmajas, cietei
sadalotiesitiz cukuriem. kdz ar to ciete Kist vieghk sagremojama un pilgak izmantojas
dzivnieka organism Ekstrudicijas proces zinama pakipé notiek baibas sanitrija —
augsis temperatras ietekm iet bop ai pekjuma €nu kolonijas, k af samazias nezju
seklu digtsgeja (Mantysaari, Khalili, Sariola, 2006; Snabi, Bkeatal, Zamwell. et al.,
1999). Graudu ekstr@gdana un ekstr@ths batbas iZdinaSana dwniekiem zemnieku
saimnie@bas dotu iespju organizt pilnvértigas lopbabas razoSanuép ripnieciskiem
principiem, lietdeigi izmantojot visus saimni#dz esosSos babas resursus.

Materi ali un metodes

Izmeginajumus ar pilnertigas lopbatbas izdinaSanas zootehnigkun biolgsiska
efekta noteikSanu slaucam govm veica LimbaZzu novadaals pagasta zemnieku
saimnietba “Udri”. Izméginajumam nokomplekja divas analogas &p izslaukuma,
laktacijas fizes, dzvmasas, tauku satura un olbaltumvielu saturaapieatvijas biinas
skirnes govju grupas pa 50®niekiem katd. Izmeginajums veikts laika posmno 2009.
gada 1. decembradkz 2010. gada 8. am.

lzmeginajuma lailka slaucaras govis saéma totllo baifbas maigumu (TBM), kas
vienai govij diennaktsasivéja no: 35 kg stieb#u + taurnziezu skibbafbas (80.46% no
masas), 2 kg alus draioi (4.59% no masas), 2 kg kit cukurbieSu graiumu (4.59% no
masas) 0.5 kg melases (1.17% no masas) un 4 Kgtnd masas) saimniga gatavotas
spekbafbas, kuras sasta bija kvieSi + miezi + auzas + tritile (70% no sgkbafbas
maigjuma), kukufiza (4% no sgkbafbas maiguma), rapSa rausi (16% noekpaibas
maigjuma), sojas spraukumi (4% nockpaibas maiguma), &ls (1% no spkbaibas
maigjuma), soda (0.5% no &kbaibas maiguma), monokalcija foats (1% no
spekbaibas maiguma), kdku milti (1% no spkbaibas maiguma), mineilpremikss
(2.5% no spkbaibas maiguma). Atkiribas izngginajuma un kontroles grupgdinasSars:
izméginajuma grupas gawm pilnvertigas batbas sada bija ekstrudtie miezu un kvieSu
graudi, bet kontroles grupas gov — neap&dati graudi, £kinot 300 g spkbaibas uz
kilogramu izslaukt piena.

Baritbas kimiskas anaizes veica Latvijas Lauksaimnieas universites
Agronomisko anaru ziratniskap akreditta laboratorip un Latvijas Universites
agentiras Biolgijas instiita Dzvnieku bidkimijas un fiziolgijas kimisko anakzu
laboratorip. Baiibas paraugigimiskas andizes: sausnas, kopprota, koppelnu, koptauku,
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kok&iedras, neitili skalotas kokkiedras (NDF), skbi skalotis kok%iedras (ADF) un
NEL, kalcija un fosfora saturu attigg veica @c 1ISO 6496:1999, ISO 5983-2:2005, ISO
5984:1978, I1ISO 6492:1999, ISO 5498:1981, LVS EN [B3472:2006, Forage analyses,
USA, method 4.1:1993, ISO 6490/2:1983 un ISO 64%d81standartiem. Aminoskju
daudzumu babas paraugos noteica, izmantojot jonu apEmi metodi pc parauga
olbaltumvielu hidroizes ar 6N HCI inefit atmoséra autonatiskajg aminoskibju
analizatod ,T 339" (Microtechna Praha), cietes saturkc pSO 6493:2000, bet glikozes
daudzumu - gc modificctas Nelsena metodes. Blaas paraugu mikrobioggsko tesgSanu
veica Biotehnolgijas un veteriarmedianas ziatniska institita ,Sigra” Bidgimijas un
mikrobiologijas ziratniskap laboratorii. Datu biometrisk apstide veikta ar
datorprogrammu ,MS Excel’. Akdribas starp grupu viglem raditajiem noteica,
izmantojot t-testu.

Rezultati un diskusija

Paaugstitas temperatras ietekm, hidrolizgjoties cietei, paaugstifas glikozes
saturs ekstrugdajos graudos. Atsews graudu kimiska sasiva M@aditaji ir nedaudz
pretrungi. Ta, pientram, kokgiedrai graudos paaugsiiis temperairas un spiediena
ietekn® vajadZja ddgji hidrolizéties un cukuru (glikozes) saturam paaugstinotiesu T
anaiZzu dati neuzZida samazifitu kokskiedras daudzumu ekstrétds graudos, kaut @amr
glikozes daudzums graudu sausmalielimjies gandiz astakartigi. Tas noticis
galvenolirt uz cietes hidrolizgSaras pamata.

1.tabula

Graudu maistjuma kimiska sastiva izmainas ekstrudacijas rezultata, sausra
The chemical modifications of grain mixture requgtfrom extrusion, on dry matter basis

N . Pirms ekstruakcijas Pec ekstrudcijas
Raditaji Indices . .
Before extrusion After extrusion
Sausndry matter % 90.32 95.82
Kopprotans Crude protein % 13.66 13.52
KoppelniTotal ash % 2.08 2.33
KoptaukiCrude fat % 1.87 1.40
KokskiedraCrude fiber % 3.55 4.79
NDF, % 15.85 14.52
ADF, % 4.24 5.90
NEL, MJ kg* 8.27 8.14
CieteStarch % 63.71 60.70
Glikoze Glucose % 0.29 2.25
Ca, % 0.04 0.09
P, % 0.43 0.43

Aminoskabju daudzuma un sast izmahas graudu maigima ekstrudcijas
procesa rezuita pa@aditas 2. tabul.
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Pec tabulas datiem redzams, ka eksiaijds proces visu aminoskbju daudzums
bafibas graudos samazjies. Dazm aminoskbém (asparampskibei, semam, alamam,
leicinam, tiroznam, fenilalainam) tas noticis neligl apnera, dazm (glutamnslkabei,
prolinam, izoleitham, argiinam) samaziums ir jau fitanaks.

2.tabula
Ekstrudetu graudu maisijuma aminoskabju sastava izmainas ekstrudacijas
rezultata, g 100 @
Changes in the amino acid content in the extrudathgnixture resulting
from extrusion,g 100y

Graudu maigums Graudu maigums
AminoskibesAmino acids (pirms ekstrudcijas) (pec ekstrudcijas)
Grain mixture (before Grain mixture
extrusion) (after extrusion)
Aspargnskabe Aspargic acid 0.55 0.53
TreonnsThreonine 0.13 0.10
SefinsSerine 0.26 0.23
Glutamnskabe Glutamic acid 2.47 2.06
ProlinsProline 0.99 0.69
GlicinsGlycine 0.37 0.32
AlaninsAlanine 0.31 0.27
ValinsValine 0.23 0.17
Metiornins Methionine 0.23 0.17
IzoleicinsIsoleucine 0.24 0.16
LeicinsLeucine 0.53 0.52
Tirozins Tyrosine 0.14 0.12
FenilalannsPhenylalanine 0.21 0.20
HistidinsHistadine 0.35 0.29
LizinsLysine 0.25 0.21
ArgininsArginine 0.75 0.50
Aminoskabju koggja summa 8.01 6.54
Total amount of amino acidg

Aminoskabju daudzuma samazaris Saj gadjuma izskaidrojama ar audgst
temperairas un spiediena iedabu graudu ekstridanas gait ka rezuléta ir notikusi
aminoskibju denaturiZcija. Lopbatbas, taj skai graudu, piegmojums ar dwniekiem
kaitigam mikroorganismu kuitram var izraist to nopietnas saslimSanaaddl graudu
apstide ar paaugstitu temperatru ekstrudSanas laik var kalpot k bafbas sanitrija
dzivnieku vesabas saglaisanai (DeVries, Keyserlingk, 2006; Batchelder, 2000
Mikrobiologiska piesirpojuma izmanas graudu ekstr@danas procesa reziilt redzamas
3. tabué.
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3.tabula
Mikroorganismu skaits graudu parauga, *kvv g™
The microorganism counts in grain sample, *CFU g
Mikroorganismu veids Pirms ekstruakcijas Pec ekstrudcijas
Type of microorganisms Before extrusion After extrusion
Bakrijas, ko 2000 x10 3 x1d
Bacteria, in total
Pekjuma $nesMold 200 x1d 100 x10
Rauga snesyeast fungi 700 x1d Nav konstaitas
Have not been identified

*Kvv - koloniju veidojogs vienbas
*CFU - colony forming units

No tabui apkopotajiem datiem var sesin ka ekstrudcijas process ir bijis
pietiekami iedartgs, lai gandz pilnigi, ti. par 99.9% samazitu bakegriju kopgjo
daudzumu graudos, uz pusi samazinpeEjuma €nu skaitu un pilfgi iznicinatu rauga
Senu popukicijas graudu paraugos.

Govju produktiviites izmapas raksturo gan izslaukuma, gan pienaasagfpiena
tauku un olbaltumvielu) izmaas (4. tabula).

4.tabula
Produktivit ates raditaji izméginajuma laik a, kg **EKP piena
Cow productivity during the trials, on average KEEEM

e e e *, saldzinot ar
lzmgginajuma Izmeginajuma | Izmgginajuma <kumu
sakuma Before | laika During the | beigas After

GrupaGroup . . . Compared to the

the trials trials the trials .
beginning

lzmeginajumaTrial 31.15+1.36 30.96+0.68 28.99+0.52 -2.16
KontrolesControl 30.24+0.81 30.00+0.61 27.72+0.55 -2.52
+ sakdzinot ar
kontroli Compared +0.91 +0.96 +1.27 -0.36
to the control

p<0.05

*EKP - enefgetiski korigéetais piens
*ECM - energy corrected milk

Ka redzams §tfjuma 150 dienu laikizméginajuma grupas gawm izslaukumi bija
par 0.91 - 1.27 kg auggi neka kontroles grupas gawm (p<0.05). Pie tam staim
izslaukumos par labu iz&ginajuma grupas gam uzidija tendenci palieliities. Kaut ar
diennakts izslaukumi uzskaites pefiodbu grupu gown ir samazigjusies, kas noticis
atbilstoSi normala laktacijas gaig, toner S samazidSaras izneginajuma grupas gam
notikusi par 0.36 kg diennakienak. Piena sadta (piena tauku un piena olbaltumvielu)
izmainas noteiktas likumsakdyas netika nodrotas.
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Secirajumi

Ekstrudicijas proces pazemigjas proténa, taj skaié visu aminoskbju, saturs uz
cietes sad@aras r€kina, bet paaugstiijas glikozes daudzums graudos.

Petijuma lailka izmeginajuma grupas gawm izslaukumi bija par 0.91 - 1.27 kg
augsiiki neka kontroles grupas gawm. Ekstrud@tu graudu izdinaSana goun paidzgja
labak notuet izslaukumaimeni laktcijas gais, neka tas notika kontroles grupas gowu

Ekstrudicijas proces graudos samazijas kogEjo bakeriju un pekjuma nu
skaits, bet raugases tika pilfba iznicinatas.
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Staltbriezu (Cervus elaphusyaaskimiska sastva izvertgjums Latvij a
The chemical evaluation of deer (Cervus elaphus)migalLatvia
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Abstract. During the last years, the consumption and assartneé game meat products
has significantly increased. Particular attentianpaid to deer farms. There have been not
very many studies performed on the biochemical ositipn of game meat. Therefore, the
aim of the research was to evaluate the protein famty acids composition of game meat
in Latvia farms and wildlife in comparison with lbemeat from organic farming.The
research was carried out in different regions ofvia. In the studied samples the protein,
amino acids, fat and cholesterol content and fattigs composition were determined. The
sum of essential amino acids in game meet sampssletermined from 27.1 — 42.6 mg
100 g*. It was concluded that the content of saturatetty facids was lower in the meat
samples of wild deer - 33.6%, while in the meatm@amof farm deer and beef it was
higher - 41.2% and 40.3%, respectively. The coméholesterol was similar in the meat
samples from different species — wild deer meafpbzsrhad 74.23; farm deer 66.57, but
beef samples had 67.92 mg 100 g
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