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Nutrient content and digestibility

plotting of apparent digestibility vs.
nutrient content
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Protein digestion
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Fat digestion
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Material and Methods

Literature research (268 individual publications)
Data collection in EXCEL spreadsheet
Species (n =157)
Trophic guild (carni-/omni-/herbivore)
Digestion type
Nutrient composition

Crude protein CP
Ether extracts EE

... and the corresponding intake and
apparent digestibility (aD) data




Hindgut Fermentation - Colon

Zebra
(Equus burchelli)
Body Length: 2 m

Rhinoceros
(Diceros bicornis)
Body Length: 3.2 m

African Elephant
(Loxodonta africana)
Body Length: 3.3 m

from Stevens & Hume (1995)



Hindgut Fermentation - Caecum

Greater Glider
(Petauroides volans)
Body Length: 40 cm

Capybara
(Hydrochoerus hydrochaeris)
Body Length: 140 cm
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Rabbit
(Oryctolagus cuniculus)
Body Length: 48 cm

from Stevens & Hume (1995)



Foregut Fermentation - Nonruminants

Kangaroo Sloth
(Macropus giganteus) (Bradypus tridactylus)
Body Length: 11!5cm Body Length: 55 cm

Colobus Monkey
s R (Colobus abyssinicus)
Body Length: 50 cm

2

I l »
0 cm 20 :

Hippopotamus .
(Hippopotamus amphibius) |
Body Length: 4 m ‘

from Stevens & Hume (1995)



Foregut Fermentation - Ruminants

Llama Sheep '
(Lama glama) (Ovis anies) ,
Body Length: lﬂacm Body Length: 110 cm
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Predictions: Trophic Guilds

because microbes consist of both
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Predictions: Herbivore Strategies
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Predictions: Herbivore Strategies
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Protein digestion
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Protein digestion
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Protein digestion

18 { e Herbivore 20
16 4 © Omnivore
14 4 © Carnivore
12 1
% 10 -
R 8 7
o 6 -
34
0 | =%
9 - g © °°
-4 o
b : : , , , , , , , ,




Protein digestion

dCP =0.8710.85,0.88] CP — 2.9 [-3.1,-2.7]
® Herbivore

e Omnivore
e Carnivore

dCP =0.95[0.94,0971 CP - 3.7 [-4.3,-3..1]

.",'p'

%




Protein digestion
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Protein digestion
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Protein digestion
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Protein digestion
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Protein digestion
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Protein digestion
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Protein digestion
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Protein digestion
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Conclusions Protein

Dietary CP is the main determinant of across-species
CP digestibility.

Similar levels of endogenous/metabolic protein losses
between herbivores and carnivores.

Lower true protein digestibility in herbivores — possibly
linked to higher indigestible N levels in plant-based
diefs.

No evident ditference between herbivore digestion
types.
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Fat digestion
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Fat digestion
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Fat digestion
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Fat digestion

12 - dEE = 0.87[0.85,0.88] EE — 0.95 [-1.00,-0.89]

® Herbivore
10 4 e Omnivore
o Carnivore

8 4 dEE=0.94[0.92,0.951 EE — 0.22 [-0.55,0.11

EE (%DM)



Fat digestion
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Fat digestion
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Fat digestion
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Fat digestion
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Conclusions Fat

Dietary EE is the main determinant of across-species
EE digestibility.

Higher levels of endogenous/metabolic lipid losses in
herbivores compared to carnivores.

No evident difference between herbivore digestion
types with respect to metabolic losses.

Lower true EE digestibility in foregut fermenting
herbivores — possibly linked to foregut lipid
production and hydrogenation.
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Intferpretation Protein & Fat

Similar endogenous/metabolic losses of N occur
across the trophic guilds, which are

- excreted as N-substances in carnivores and
Nnot ‘so much’ as microbial matter

- bound matter infto microbial matter that includes
also lipids in herbivores — hence their higher
endogenous lipid losses.



Final Conclusion

Metabolic losses, as measured by CP and EE, do not
differ between herbivore digestive strategies.

Digestive anatomy and physiology do not represent
constraints with respect to CP and EE digestion,
which could evolve to similar efficiencies across
mammals.

Adaptations to special circumstances regarding
protein or fat are more likely for metabolism/
requirements, not for digestion.

Interpretation of apparent digestibility data for CP
and EE always in relation to their dietary content.



thank you

for your attention




. bUT:

How do birds
& reptiles &
fish fif ine




