639 Annual Meeting EAAP 2012

Bratislava, SLOVAKIA

‘Dietary energy source modifies the'
N utilization and the whole body
___leucine kinetics in dairy cows |

G. Cantalapiedra-Hijar, I. Savary-Auzeloux, C. Cossoul,
D. Durand, I. Ortigues-Marty

ALIMENTATION
AGRICULTURE
ENVIRONNEMENT




INTRODUCTION

o \ b ,'xf;'v,‘". » " ,_»g_'r B ‘

4 1‘. _“‘.“ _: -4 4 > i ‘ _"h::i‘ p
/ R o e Wl 4 7 i
g f T ' ey L ; B/

ALIMENTATION

63 Annual Meeting EAAP AGRICULTURE
Bratislava, 27" August, 2012 ENVIRONNEMENT




/ /" Castilloet al., 2001 \
Kebreab et al., 2002
4 Zanton and Heinrichs, 2008

METABOLISM

Castillo et al., 2001
Kebreab et al., 2002

Nitrogen
Surplus

\_ DIET /

EREDNEX | nnovative and practical management approachesto reduce N excretion by ruminants

DECREASING 9 INCREASING THE EFFICIENCY
THE N INTAKE OF N UTILIZATION (ENU)

Huhtanen & Hristov, 2009 (metanalysis)

Dietary CP concentration Car bohydrate composition
(most important factor) (NDF [-], NFC [+] and starch [+])
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4 HYPOTHESIS: A

At low N intake GLUCOGENI C nutrients absorbed from dietsrich in starch could
decreasethe AA catabolism compared to CETOGENIC nutrients absorbed from
\ dietsrichin fiber, and thus contributing to improve the efficiency of N utilization )
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OBJECTIVE

To study the effect of the dietary energy
source (starch vs fiber) on the efficiency
of N utilization and whole body leucine
kinetics in dairy cows fed diets at two
protein content levels (low vs normal)
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MATERIAL AND METHODS

4 catheterised Jersey cows in mid lactation (85 + 25 DIM)

4 iso-energetic 50:50 F:C diets

» 4 28d-periods: 2 last days for measurements

 Limited and constant allowances

* Distribution every 1h and interval between milking close to 12h
* 4 x 4 Latin Square design

» 2 X 2 Factorial arrangement of treatments

-2 enerqgy sources : %NDF  %Starch
Rich in STARCH 31.5 34.5
Rich in FIBER 46.5 5.0

-2 CP content levels : %CP  %PDI Requir.

‘12.0’ ‘ 80’
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MATERIAL AND METHODS

EWES Trgcersinfusions

. Day 27: 13C-Leu (8h)
Day 28: 13C-Bicarbonate (6h)

Day 27: 6 hourly sampling
Day 28: 5 hourly sampling

Analysis
Day 27: | sotopic enrichment 3C-Leu/CO,
Day 28: | sotopic enrichment 3C-CO,
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RESULTS

-y 3 i |
S 4 s |
A L g . ‘. . ¥
y F‘r\.‘ S g - 7, e
¥, T 4 A [ Sy T8N
{ £ o, )
7 o * & - 3 =
y ;. \"\ " [ V- 1 r
W 7 R R | . W -

ALIMENTATION

63 Annual Meeting EAAP AGRICULTURE
Bratislava, 27" August, 2012 ENVIRONNEMENT




FEED INTAKE

DRY MATTER INTAKE, kg/d | N INTAKE, kg/d
18 - NS 450 - Low CP: -31% ***
16 - 400 -
14 - 350 -
12 - 300 -
10 - 250 -

1 L 1
8 - O v O o 200 - O
N x L] - T -
2 - 9 ﬂ_] 50 -
0 - 0

(12.0% CP ) 16.5% CP 12.0% CP 16.5% CP

Based on INRA calculated feed values, intakes of en  ergy (UFL)
and protein (PDI) were similar between starch and f  iber diets
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MILK PERFORMANCES

MILK YIELD, kg/d MILK PROTEIN YIELD, g/d
Low CP: -16% ** Low CP: -24% ***
2 900 Starch; +9% *

800 -
700 -
600 -
500 -
400 -
300 -
200 -
100 -

18 -
16 -
14 -
12
10 -

STARCH
FIBER

12.0% CP 16.5% CP

12.0% CP 16.5% CP

Although milk yield was not affected by the dietary energy source,
milk protein yield was 9% higher with starch diets
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MILK N EFFICIENCY

MILK N/N INTAKE MILK UREA-N, mg/kg
Low CP: +9% ** Low CP: -58% ***
040 - Starch: +15% ** 140 - Starch: +50% **
0.35 - 120 -

0.30 -
100 -

0.25 -
80 -

0.20 - LI)
60 -
0.15 - 4 % N
0.10 - <E M &)
0.05 - 5 E 20 - '<_,: 'é_d
" 12.0% CP 16.5% CP 7 12.0% CP 16.5% CP

The efficiency of N utilization was improved with s tarch diets,
but was not reflected in the MUN
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WHOLE BODY LEU KINETICS

IRREVERSIBLE LOSSRATE, mmol/h

Low CP: -219% **
Starch; +8% P <010

STARCH

12.0% CP | 16.5% CP

0.40 -

0.35 -

0.30 -

0.25 -

0.20 -
0.15 -
0.10 -

0.05 -

0.00 -

FRACTIONAL OXIDATION, mmol/mmol

Low CP: -219% **
Starch: +20% **

STARCH

12.0% CP 16.5% CP

Metabolic Leu utilization tended to be higher with s tarch diets.
Leu fractional oxidation was significantly higher w ith starch diets
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WHOLE BODY LEU KINETICS

OXIDATION, mmol/h

Low CP; -37% ***
Starch: +29% **

12.0% CP 16.5% CP

SYNTHESIS, mmol/h

Low CP: -15% **
401 Starch at low CP; +12% *

12.0% CP_ 16.5% CP

Unexpectely Leu oxidation was higher for starch die ts.
More Leu was used for protein synthesis with starch diets, at low CP only
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CONCLUSIONS
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CONCLUSIONS

 In Jersey cows, fed iso-energetic levels:

Decreasing protein intakes at 80% of recommendations
* Reduced milk protein yield by 176 g/d (-24%)
* Improved ENU by 10%
e By reducing AA oxidation (Leu)

Feeding starch (34% on a DM basis):

* Improved milk protein yield by 55 g/d (+9%)

* Improved ENU by 15%
* By increasing the pool of metabolically activeLeu (ILR) and
thus orienting more L eu towards protein synthesis

The indicator Milk Urea N reflected differences in Leu oxidation, but
not in Leu utilization for protein synthesis
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