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Evolution of feed evaluation for aguaculture, towards net energy
and the 4th P, Planet.
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4 Evolution of raw materials used for feed in aguaculture
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4 Differences In digestibility of raw materials

Protein digestibility of different raw materials
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_4 Change on view on the use of raw materials

In the past
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4 Performance Is based on avallable protein and energy

Growth High protein

Low protein

Energy intake
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Gross energy (GE)

Flow of energy

Energy in faeces Originates from indigestible
nutrients

Digestible energy (DE)

Mainly nitrogenous losses, ammonia

Branchial and urinary energy losses (NH3) and other waste products
originating from metabolism of
amino acids.

Metabolizable energy (ME)
Originates from nutrient

Heat production metabolism.  Energy costs of

metabolic transformation of dietary
substrates into tissue components

Net energy (NE)

Production energy Maintenance energy
- growth - basal metabolism

- reproduction - voluntary activity (e.g. swimming) I\"te0h®co PPENS



4 Digestible versus Net energy

Utilisation of different digestible

Energy comes from macronutrients in %
 Protein

e Fat

» Carbohydrates 100%
80%
60%
But the utilisation of these macronutrients 40%
differs 20%

0%
Digestible fat Digestible
carbohydrates
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Proportion of energy in a high energy fish diet 1

W Digestible protein
W Digestible fat

W Digestible carbohydrates

Proportion of energy can affect available energy

Proportion of energy in a high energy fish diet 2

< \g DP/DE ratio

¥
~ -@ Net energy (MJ/kg)

Diet 1 Diet 2
Digestible energy (MJ/kg) 21,6 21,6
17,7 17,7
16,5 16,3
DP/NE ratio 23,2 23,4

FARM

W Digestible protein
W Digestible fat

W Digestible carbohydrates
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Proportion of energy can affect available energy

Proportion of energy in a high energy fish diet 1 . .
Digestible versus net energy from batch to batch
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Planet

(Agriculture impact)

“It will become a necessity not a luxury”

Global food production must Animal protein production responsible for:
INCREASE 100% BY 2050 * 15 % Greenhouse gasses
to meet our growing needs . 339 Land use
1991 2014 2050 * 33 % Nitrogen and Phosphorus
PIRet,  thhbddd.  dhhRbRdhde - 8 % Drinking water
5.48 1.2B 9.6B
=1 billion
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Planet

Carbon footprint

Raw materials Manufacturing

Life Cycle Assesment (LCA) :-F-ﬂ.- h
« Material input

Energy input

Emission Disposal m é Packaging

Land use

Co-products

« Waste s £ IR i M
Empowermg Use Distribution
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Planet

kg CO2/kg from different raw materials
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4 Planet

Sustainability is more than carbon footprint

PLANET
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@ Planetof Plenty” N W

helping farmers to feed the world, raise healthy
animals, and protect the environment through
nutritional innovation. ! b
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Planet

SUSTAINABLE
DEVELOPMENT

GOALS
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The4 P's

A &

Palatability Performance Pollution Planet
e Taste * Digestible protein * Feaces quality

* Max feed intake * Net energy * Discharge (Nitrogen

* Feed properties and phosphorus

<)'\/)
~AQUAFARM Alltech cOPPENS



n
=
T
(a8
a
O
O
D~
0
Yo
—

L
&
z
<
=
o
O
L
o
L
o

DEDICATED TO



