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Is there a conceptual consensus how 
regression analysis is used to estimate tD and 
endogenous losses or is its use mainly 
determined by data availability? 
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simple ecological applications 
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Because of a statistical correlation, TFN is most often 
interpreted as an indicator of diet N. 
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from Steuer et al. (revision submitted) 

TFN in free-ranging ungulates 



TFN in zoo animals 



 

 

 

 

 

 

Faecal nitrogen II 
- 

more elaborate ecological applications 

 
(Total faecal nitrogen = TFN) 
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Faecal nitrogen III 
- 

a fundamental constraint 

 
(Total faecal nitrogen = TFN) 
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Faecal nitrogen IV 
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fractionation 

 
(Total faecal nitrogen = TFN) 

(Metabolic faecal nitrogen = MFN) 



Analytical approaches 
Total faecal N 



undigested 
dietary N 

MFN 

Analytical approaches 
Total faecal N 



undigested 
dietary N 

MFN 

Analytical approaches 
Total faecal N 



undigested 
dietary N 

MFN 

Analytical approaches 
Total faecal N 

regression 
analysis 



undigested 
dietary N 

MFN 

Analytical approaches 
Total faecal N 

fibre-bound 
N 

regression 
analysis 



undigested 
dietary N 

MFN 

Analytical approaches 
Total faecal N 

fibre-bound 
N 

regression 
analysis 

NDF-N 
ADF-N 

Ultrasonic probe (ind.) 
Lysozyme-Trypsin extract (ind.) 



undigested 
dietary N 

MFN 

Analytical approaches 
Total faecal N 

fibre-bound 
N 

regression 
analysis 

NDF-N (‘undigested’) 
ADF-N (‘indigestible’) 
Ultrasonic probe (ind.) 

Lysozyme-Trypsin extract (ind.) 



undigested 
dietary N 

MFN 

endogenous 
N 

microbial 
N 

Analytical approaches 
Total faecal N 

fibre-bound 
N 

regression 
analysis 

NDF-N 
ADF-N 

Ultrasonic probe (ind.) 
Lysozyme-Trypsin extract (ind.) 



undigested 
dietary N 

MFN 

endogenous 
N 

microbial 
N 

Analytical approaches 
Total faecal N 

fibre-bound 
N 

microbial N 
marker 

regression 
analysis 

NDF-N 
ADF-N 

Ultrasonic probe (ind.) 
Lysozyme-Trypsin extract (ind.) 



undigested 
dietary N 

MFN 

endogenous 
N 

microbial 
N 

Analytical approaches 
Total faecal N 

fibre-bound 
N 

microbial N 
marker 

regression 
analysis 

NDF-N 
ADF-N 

Ultrasonic probe (ind.) 
Lysozyme-Trypsin extract (ind.) 

Diaminopimelic acid (DAPA) 
RNA extraction 

Purines 
Centrifugation 

Microscopy 



MFN – method Mason 



MFN – method Mason 



MFN – method Mason 

There is little evidence to link MFN to dietary 
consituents in larger-scale datasets (because of lack 
of data, not because of absence of link), although 
the logic appears sound. 



 

 

 

 

 

 

Does MFN work –  
and does it provide more information than 

TFN? 

 
(Total faecal nitrogen = TFN) 
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Does MFN work –  
and does it provide more information than 
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compound? 
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TFN is influenced by diet 

from Steuer et al. (revision submitted) 

GLM      F            p    
Body mass     8.09   0.012 
Digestion type (Rum vs. HF)  8.55   0.010 
%grass     4.51   0.051 



MFN is less influenced by diet 

from Steuer et al. (revision submitted) 

GLM      F            p    
Body mass     14.2   0.002 
Digestion type (Rum vs. HF)  10.3   0.006 
%grass       0.1   0.711 



 

 

 

 

 

 

A failed attempt to quantify ‘endogenous’ 
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Applying MFN in an ecological context 

 
(Metabolic faecal nitrogen = MFN) 
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Larger size endows higher digestive 
efficiency ... 

from Steuer et al. (revision submitted) 



... or body size has no effect on digestibility 

from Steuer et al. (revision submitted) 
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from Steuer et al. (revision submitted) 
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Conclusions 

•!Total faecal nitrogen (TFN) is often used in ecology, 
but sometimes not with a functional understanding. 
•!TFN reflects diet digestibility, but this is affected by 

plant secondary compounds (PSC). 
•!Quantifying metabolic faecal nitrogen (MFN) is 

possible using various approaches; NDF- or ADF-
soluble N may be the most convenient. 
•!Simple assays to separate microbial and 

endogenous N have failed so far. 
•!Herbivore digestive strategies are linked to 

digestibility and hence TFN or MFN, but not to 
differences in the MFN-TFN relationship. 
•!MFN appears superior to TFN in situations of 

heterogenous diets (incl. PSC). 



 

 

 

 

 

 

thank you  
for your attention 


