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Scene 1: mid-infrared technology
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Wavepoint
Fatty acids Energy balance
Protein % Soyeurt et al. (2011) McParland et al. (2011)

Can we detect other physiological or biochemical

Objective signatures from milk MIR spectra?



Scene 1: mid-infrared technology
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Research animal measurements MIR spectral data SRUC
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Statistical analysis < production
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Predicted Initially developed
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Scene 2: Importance of phenotypes <
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Scene 3: MIR-derived energy prediction tools I ‘ I

Energy balance (MJ/d) SRUC

Calculated based omilk yield, fat and protein content, dry matter Equations developed by

Emmans (1994); Banos

intake, body weight, body condition score and Coffey (2010 )

EB — Energyin — Energy out

Maintenance,

lactation,

For exampla score of 55 means that the cow is in positive energy balance by an

excess of 55MJ, at the time measured



Scene 3: MIR-derived energy prediction tools
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Effective energy intake (MJ) SRUC

Calculated based onrganic matter intake, digestible crude protein,  equations developed by
Emmans (1994); Banos

metabolisable content. and Coffey (2010 )

EI —— Energyin —— Energy used to digest

For exampla score of 230 means that a cow has consumed 230 MJ of food, once

it has been processed, at the time measured



Scene 3: MIR-derived energy prediction tools

MIR-predicted energy balance
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Ketosis is a metabolic

bodies

BHB = d» hydroxybutyrate
and is a very stable

Oketone bodydd
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Scene 4. MIR-derived ketosis prediction tools
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Scene 5: Tool application

Records from Jan 2013 1 April 2017
All data standardised according to latest files (and available unstandardised)
Over 13.7 million animal testdates worth of spectral, 4490 herds
Predictions

13.6 million fatty acid estimates (32)

12.4 million BHB and NEFA estimates

12.5 million energy balance, intake and content estimates

> 13000000000



Scene 5: Tool application
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EB1_NR 1187081 105.55 31.09 0.07 0.02 0.10

EC_NR 1198706 93224.00 49349.00 0.21 0.11 0.32

1187423 178.15 7.26 0.10 <0.001 0.10




~ Scene 5: Tool application ~~
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Average Predicted Ink

040

045

050

. L
- P e
ee®e® - &
- 5 .t
B & ‘e
- "O .
¢ - 8
.
- [
.. .... ..'
° . .
- .'°. .oo. B g
b
9 - 28
.
- " o
L - w
. . £
oe
.
L4 .
-
.
% o3 A B $
- . . -
-
-
. .
o e D
.. s e = F¢
. v
-
oe ‘.
T T T T T T
10 20 30 40 50 80
DM

08

-1.0

-13 1

-14

o o
SRUC

- %
Lad o
eete® - &
. "t
e
>
- o
- - 8 b
o A
u
b1
A £
- = =
e 9 b o
. &
o.. .00 &'
.
a® ® 1y
. o
Pl ? 3
> o
- e @
- . ('8
.
- .- 8 &
® o
i
o, o
=<
- -
=3
. .'. [
. - **e °®
..' .
oo e
T T 7 T T
10 20 30 40 50 60
DIM

___________________________________________________________________________________________________________________________



Scene 5: Tool application

Energy ‘balance’

PLI vs. PTA for sires for energy balance
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Scene 5: Tool application

PLS vs. PTA for sires for energy intake

Energy intake
> J
= &

PTA -] A
6
; 16.8 MJ/ day
2
w y 0 o . .
-1000 -800 -600 -400 -200 0 200 400 600 800
-2
F>|_|—J B
ol
-8 v
-10

o o
SRUC



Scene 6: Conclusions and thanks

Demonstrated the ability to predict
BHB and NEFA using MIR

Could be used routinely as an early-
Indicator of potential health issues

Energy balance predicted routinely
from MIR at NMR; BHB and NEFA
predictions due to accompany these
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