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Tierproduktion in vetnishna @
Osterreichs Biookonomie

Zusammensetzung des Produktionswerts des landwirtschaftlichen
Wirtschaftshereichs zu Herstellungspreisen im Jahr 2014
Composition of the production value of the agricultural economic sector at production
prices in the year 2014
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Herausforderungen in der

Tierproduktion
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Fltterung: Potentiale und

Gefahren
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Eigene Forschungsarbeiten

Potentiale der Ernahrung
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Forschungsprojekte am Lehr- und
Forschungsgut Kremesberg
Schweineanlage “Medau”
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Funktionelles Futter fur Kihe: Vet e &
Mehrwert als Nahrwert

B VVerbesserung der funktionellen Eigenschaften

von Futtergerste

® Nicht nur Nahrstoffe und hoher Futterwert
B Sondern auch ein verbesserter Gesundheitswert

, Eure Nahrungsmittel sollen
eure Heilmittel sein*
Hyppocrates
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Gerste

810.000t 2015 in O (Statistik Austria)

B Vortelle als Futter
W Viel Starke (“sichere, Energie)
¥ Gute Proteinquelle
® Native Mineralstoffe (insb. Phosphor)

B Nachteile als Futter

B Strukturarm

B Schell abbaubare Starke
0 ungesund fur Wdk!! (Pansenazidose)

B P ist organisch gebunden (Phytat)
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Phytat in Getreiden und vetm et &
Kornerleguminosen

B 65% von P ist als Phytat

B Phytat ist:
B Meist nicht-verdaulich (I Verfugbarkeit von P)
B Antinutritiver Faktor ({ Verfugbarkeit der Nahrstoffe)

Phytase
PO,

“ Phytat (P)
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Verarbeitung von Gerste mit = ve"md@
org. Sauren und Temperatur

B Unterschiedliche Konzentration und
Bedingungen:
® Org. Sauren
® Warme- u. Kuhlungsbedingungen

B \ersuche in vitro, in situ und mit
normalen Kuhen
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Treatments changed the colour of barley grain!!
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Verbesserung von Phytat-

Hydrolyse

OPEN ) ACCESS Freely available anline '_EﬁPLQE | one

Lactic Acid and Thermal Treatments Trigger the
Hydrolysis of Myo-Inositol Hexakisphosphate and Modify
the Abundance of Lower Myo-Inositol Phosphates in
Barley (Hordeum vulgare L.)
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Abstract

Barley is an important source of dietary minerals, but it also contains myo-inositol hexakisphosphate (InsPg) that lowers their
absorption. This study evaluated the effects of increasing concentrations (0.5, 1, and 5%, volfwol) of lactic acid (L&), without
or with an additional thermal treatment at 55°C [LA-H), on InsP; hydrolysis, formation of lower phosphorylated myo-inositol
phosphates, and changes in chemical composition of barley grain Increasing LA concentrations and thermal treatment
linearly reduced (P<<0001} InsP g -phosphate (InsPs-F) by 05 to 1 g compared to the native barley. In particular, treating
barley with 5% LA-H was the maost efficient treatment to reduce the concentrations of InsP<F, and stimulate the formation
of lower phosphoryated myo-inositol phosphates such as myo-inositol tetraphosphate (insPy) and myo-inositol
pentaphosphates (InsFc)l. Also, LA and thermal treatment changed the abundance of InsP. and InsF: isomers with
Ins(1,256)F, and Ins(1,2,34,5|F; as the dominating isomers with 5% LA, 1% LA-H and 5% LA-H treatment of barley,
resembling to profiles found when micobial &phytase is applied Treating barley with LA at room temperature (22°C)
increased the concentration of resistant starch and dietary fiber but lowered those of total starch and cude ash
Interestingly, total phosphorus [P} was only reduced (P<-0.05) in barley treated with LA-H but not after processing of barley
with LA at room temperature. In conclusion, LA and LA-H treatment may be effective processing technigues to reduce InsP,
in cereals used in animal feeding with the highest degradation of InsPg a 5% LA-H. Further in viva studies are warranted to
determine the actual intestinal P availability and to assess the impact of changes in nutrient composition of LA treated
barley on animal performance.
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Verbesserung von Phytat-

Hydrolyse
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P-Abbau im Pansen

Khol-Parisini et al (submitted)
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v" schnellere Verfugbarkeit vom Futter-P



Verlangsamung der Vet @
Starkeverdaulichkelt im Pansen

Bestandige Starke (RUS)
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Pansenverdauliche Starke (RDS)
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Verdaulichkeit von vetmedn @
Gerste Im Pansen
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Long-term reticuloruminal pH dynamics and markers of liver health in early-
lactating cows of various parities fed diets differing in grain processing

E Humer*' A. Khnl—Pmslnl"" L GruhefTJ GBSIEIHEIT Sh M. Abdel-Raheem,* and G. Zebeli
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ABSTRACT

The present study atmed to nvestigate the long-term
affact of feeding barley grain steepod In lactle acld (La)
with or without thenmal treatment on retlculorumingl
pH dynamics and metabolic activity of the Hver in 12
primiparous and 18 moltiparous early-lactating dairy
cows. All cows were Included on d 21 postpartum and
sampled until d 90 postparturmn. Cows were fod o diet
based on differently processed ground bardey prain:
untrested grain (control diet, CON), or graln treated
with 1% La alone for 24 h before feeding (La), or with
an additlonal oven-heating at 55°C for 12 h (LaH). The
reticnloruminal pH and temperature were measuned via
Indwelling sensors that allowed for contimsme (every
10 min) and long-term measurement from d 21 to 80
postpartum. Blood samples were taken on d 21, 40, and
90 of lactation and analyzed for liver enzymes sspartate
aminotransforase (AST), gamma-glotamyltransforass,
and glutamate dehydrogenase, as well as bilirubin, bile
aclds, and serum amylold A Dry matter intake was
higher in multiparous cows (207 + 027 kg/d) com-
pared with primiparons cows (18.2 + 0033 kg/d), but
was not afferted by dietary treatment. Owverall, the rela-
tively short duration (51 + 5 min/d) of retlenlonminal
pH < 5.8 suggests low risk of subacute ruminal acldosts
thronghout the experiment. Results Indieated that La
treatment of barley, with or without heat, lowered the
time duration of pH <58 compcamd with CON, but
only In primiparous
35 + 11 min/d for CON, La, and LaH, respectively).
Tn multiparons cows, the opposite effect of feeding the
La-treated barley on time duration of pH <58 (11 +
S wve 46 &+ 0 vs. 57 £ 0 min/d for CON, La, and LaH,
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respectively) was obsorved. Multlparous cows pener-
ally showed higher pH readings and shorter pertods in
which the ruminal pH dropped below the threshokd of
pH 58, The reticuloruminal temperature was not af-
fectedd by dietary trentment, wheress partty affected the
tima duration of retleuloruminal temperature =30 55C,
bolng 60 + 19 min,/d shorter in primiparoos cows. The
measured activitles of the lver enxymes AST, gamma-
glutamyltransferase, and glutamate dehydrogenase, as
well as bilirobin, hile aclds, and the acute phase protein
serum amylowd A, were not affected by gran feeding.
Addittonally, only one small effect of parlty on Inves-
tigated serum vartables wis notlead, showing shghtly
but significantly higher values of AST In multiparous
(805 £ L4 U/L) compared with primiparous cows
(760 + L7 U/L). In conchsion, our results Indlcate
greater risk for primiparous cows to develop subacute
rmuminal acidosts-like conditions during early lactation
than multiparous cows The study also supgests mited
bonefits of feeding processed barley grain with La with
or without thermal treatment to modulate ruminal
tolerance of grain feeding, wherehy differing offacts in
primiparcus cows were observed compared with mul-
APAIOus Cows.

Key words: mumen pH, panty, Iver health, gran
processing, lactic actd

INTRODUCTION

Inclusion of large amounts of grain in the diet 1= 2
common practiee In dairy cows during early lactation.
This feeding practlce 1= usaful to alleviate the energy
doficit but also keeps the cows at igh nsk of devel-
oping rumen fermentation disorders such as SARA.
Subacute raminal seidosls 15 charaetorized by Intermit-
tent and moderate drops of ruminal pH in response to
highly fermentable diets (Plalzler ot al, 2008; Zebel
and Metzler-Zobell, 2012). Becanse this disorder Iacks
ovart clinleal signs, its dlagnoss relles mostly on mms-
nal pH measurements; however, single-polnt measure
ments of rumen pH are not rellable for predicting the
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Durch Verarbeitung, wird vetmedun @

B gesunder
B nahrhafter
B Added-value feed — funktionelles Futter”

: wm?" Verfugbares P

Phytat
Das beste aus dem Futter zu nehmen! 29
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