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AVERAGE EMISSIONS PER PERSON

Average: 17 tons CO,e per Dane
Food and drinks: 3 tons (18 %)
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ISTHEREA FUTURE FORIILKAND DAIRY?
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FUTUREDEMANDS

Demand for milk in developing
countries is predicted to increase by
46 percent by 2050 and demand for
meat by 76 percent!!
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EU-27 GHG EMISSIONS FOR MILK PRODUCTION

25
l Enteric fermentation ON20 soil emissions Within EU‘27 |al'ge Val'iations in GHG
OManure management H Organic soeils and liming . . . ) .

2.0 . OFertilizer production B Fuel and electricity use emissions pel' kg mllk

e T ]=l= = In 2008; EU27 produced 26% of world’s milk

1.0 +

0.5

GHG emission (kg CO2-eq / kg milk)

0.0 -
& ) S o0 @ 2 D L v WL © B o L e
Q@@\@g@\)@\&(\o\&)@g & & \\\ 0 Q}“\\@Q\(\ §b @Q?&,bo Q%Q\QSQ\\&@O ,\\C)@(}zﬁ\\\;g@ Q}%Q &é\éo&\Q{ﬁ
: \ S & &
F VI T S @ I F X TS
<& o
S <4

Lesschenet al. (2011)

ST IN
& o,

r\““ SOLyp,
/4
%) &
Nsis. o™

/ AARHUS DMS SEMINAR | NINA AAGAARD POULSEN
\I UNIVERSITY JUNE 2,2021 ASSOCIATE PROFESSOR
DEPARTMENT OF FOOD SCIENCE

B
& o
Sitas AR\’\\)



MILK PRODUCTION DK HOLSTEIN FARMS
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MITIGATING STRATEGIES

Feed and
feed additives
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* Not one-size-fits-all
« Short-term and long-term effects
« Should not compromise animal welfare and milk quality




HUMAN NUTRITION-BOVINE MILK

Nutrient % daily coverage by 72 L 3.5% milk (female 31-60 years)
Energy 15
Protein 22
Fat 23
Vitamin A 22
Vitamin D 5
Vitamin B2 72
Vitamin B12 113
Calcium 73
Magnesium 20
Phosphorous 78

Larsen et al., (internal report)
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EFFECTON FUNCTIONALPROPERTIES

CaP nanoclusters @rey)
a-caseins (red)
K-casein (green)

B-casein (blue)

Dalgleish (2011)
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EXTENDED LACTATION

Delaying re-breeding and emphasizing management to maximize the persistency

of lactation
C > C: 12 months
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Guilherme de Moura Maciel 2017, Adapted from Knight (2005). Aav. Dairy Techn., 17, 113-123



GOOD MILK QUALITY

Changes due to pregnancy

Fra 180 = 90 DBC: 15 = 18-mo calving interval:
A Protein, % - Protein, %
A Casein, % = Casein, %
A Casein:protein ratio, % == Casein:protein ratio, %
ACFR, G'max No significant
A Curd yield changes

Cardboard
aroma
Faded Stored

Metallic Metallic

flavour aroma
Cardboard Cream

flavour ' aroma
Cream
Yellowness
flavour

lour

Sweetness .
saturation

Creaminess

¥

No sensory demerits of
the milk

No concernsin relation to milk quallity

12

Maciel et al. 2016, Journal of Dairy Science 99:8524-8535; Maciel et al. 2017, International Dairy Journal 70:2-11
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Carbohydrate fermentation to volatile fatty acids (VFA):

CeH,,04 + 2H,0 — 2CH,COOH + 2CO,+4H,  acetic acid Relative climate effect
CgH,,04 + 2H, —» 2CH,CH,COOH + 2H,0 propionic acid 34
C4H,,05 — CH,CH,CH,COOH + 2CO, +2H,  butyric acid =

Hydrogen surplus reacts with CO, and eliminated through belching as methane:
4H, + CO, —» CH, + 2H,0 methane
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EFFECT OF FEED CHANGES AND FEED ADDITIVES ON
MILK QUALITY AND FUNCTIONALITY

Feeding

Animal feeding trials

Feed additives

3-NOP
Nitrate Farm testing
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METHANBEMEASUREMENTS

_eud all about our research facslltles |

Photo credits: AarhusUniversity



EFFECT OF THE METAGENOME
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: Breath sample
< —-~p CH,and CO,
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Rumen sample
identify rumen
microbiome
(metagenome)

Milk sample

Fatty acid composition, protein profile,
Metabolites, vitamins and FTIR

Project funded by Milk Levy Fund
Partners: AUFOOD and AUMBG
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EFFECT OF THE GENOME AND METAGENOME ON EMISSION

? 03 T Microbial abundance + genetic effects
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Difford et al. (2018) Host genetics and the rumen microbiome jointly associate with methane emissions in dairy cows. PLOS Genetics 14(10)
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EFFECT OF THE METAGENOME AND
GENOME ON FATTY ACIDS
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FEEDADDITIVES-EXAMPLE3-NOP
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Melgaretal, 2020

Compared with control diet, 3-NOP
decreased daily CH, emission by 26%

4

6

8

10

Experimental week

12

14

- KLIMA

~

E | Ko nummer 8489 er bofelskeres og maelkedrikkeres store
hab

"Det seneste projekt, som ko 8489 har vaeret med i, er
netop blevet faerdig. Ved at tilsaette det hollandske
middel Bovaer plus noget nitrat og fedt til foderet er det
lykkedes forskerne at reducere metanudslippet fra
keerne med 40 procent.”

Professor Peter Lund, AU DR.DK May 10, 2021



NITROGEN AND PHOSPHOR EXCRETION

Reduced P excretion Feed intake

Feed composition
Protein-rich concentrate:

Excretion of N and P to

soy, rapeseed, horsebeans ,
manure and urine

+ phytase

Transfer of N and P to milk
and effect on milk quality
Fatty acid composition

Differences in forage: Protein profile, micelle size
Minerals and calcium

distribution, Etha nol sta bility
grass:corn silage ratio FT-IR

Reduced N excretion

TMR with 60% forage

Project funded by Milk Levy Fund, Partners: AUFOOD, AUANIS, RYK and AUMBG
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EFFECTON MILKPROTEINCOMPOSITION

Trait
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« Lower CP intake in cows fed FAV compared to cows fed
RSM and SBM (3.74 vs 4.06 kg/d)

« Cows fed FAV had lower milk protein% compared to cows
fed SBM and RSM (3.62 vs 3.74 and 3.71%< 0.01

Feed protein source significantly affected :
* ag-CN 9P%,unglycosylated k-CN%

« Phosphorylation degree of ag,-CN (PD)
« Glycosylation degree of k-CN (GD)

a,;-CN B 9P

Glycosylated
k-CN A/B

Retention time (min) Sheng etal. (2020)



EFFECTOF FEEDON FUNCTIONALPROPERTIES

CaP nanoclusters (@rey)
a-caseins (red)
K-casein (green)

B-casein (blue)

Dalgleish (2011)
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ISTHEREA FUTURE FORIILK?

IN VITRO MILK PRODUCTION
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Dairy in support of the Sustainable Development Goals

The Asian Dairy Sector iz strongly positioned to help reach the Sustainable Development Goals.
However, there are still challenges that we must overcome.
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\ A /.\ affordable and sustainable diets”
1 ”Dairy converts inedible plant

AL Propueren = material into high-value food”
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