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I. Importance of VFA to the ruminant 

A. Estimate about 5 mol VFA/kg DMI (Bergman, 1990) 
B. Energy substrate 

1. VFA account for around 45% of DE intake (Range 20 to 65%) 
2. Energy substrate for rumen epithelium 

a) Butyrate 
b) LCFA 

3. Energy substrate for other tissues (Kidney, Heart, Skelatal Muscle) 
a) Acetate 
b) β-OH Butyrate 

C. Gluconeogenic substrate 
a) Propionate (non-insulin dependent) 
b) Lactate 
c) Other glucogenic precursors include glucogenic amino acids and 
glycerol  

(1) Note: primary glucogenic amino acids include glutamate, 
glutamine, alanine 

d) Need for glucose 
(1) Fetal growth 
(2) Lactation 

In some truly exceptional cows whose average milk yield has approached 90 L/d, the 
requirement for mammary lactose synthesis alone must necessitate a 7-fold increase in glucose 
production. (Bell and Baumann, 1997. J. Mamm. Gland Biol. and Neoplasia. 2:265). 

(3) Brain & nerve tissues 



(4) Maintenance of blood glucose levels (though lower than in 
nonruminants) 

e) Importance of gluconeogenesis in ruminants 
(1) As little at 10% of the required glucose comes from 
glucose absorbed from the digestive tract (90% must be 
synthesized) – (Young, 1977) 

(a) High extreme – heavily lactating dairy cow, could 
amount to ~ 7 kg glucose/day 
(b) Lower end – 200 kg steers just above maintenance 
~.6 kg glucose/day 

D. Lipogenic substrate 
a) Acetate 
b) β-OH Butyrate 

II. Absorption of VFA 
A. About 2/3  to ¾ disappear in the rumen 

1. Absorption by ruminal epithelium 
a) Most metabolic activity in ruminal epithelium is in basal cells (high 
mitochondrial concentration) 
b) Passive transport 

(1) Decreasing pH →Increasing absorption 
(2) SCFA have high permeability across biological membranes 
compared with LCFA 

c) Challenge to importance of passive transport 
(1) Absorption of acetate and propionate not directly 
proportional to concentration of protonized acid 

d) Importance of active transport controversial 
(1) Russell and Gahr – active transport is predominant form 
(2) Kristensen et al. – “So far, the data available on SCFA 
absorption from the forestomach seem to indicate that absorption 
of SCFA by diffusion can account for the quantitatively most 
important SCFA absorption.” 

2. Intraruminal interconversions 
B. Remainder (1/4 to 1/3) pass through R/O orifice 

1. Most absorbed in omasum and abomasum (very little makes it to the SI) 
C. Hindgut SCFA absorption 

1. 6 to 13% of total gut absorption 
 

III. Postabsorptive Fate 
A. Epithelial metabolism 

1. Bergman and Wolff (1971) – simultaneous measurement of VFA 
production  (isotope infusion) and portal VFA absorption. 



 
 

2. Problem – difficult to justify quantitatively  
a) Rumen epithelium of lactating cow would have oxidative needs 
comparable to the entire fasting heat metabolism of the cow (Kristensen 
and Danfaer, 2001) 

3. More recent work – Kristensen and Harmon, 2006: 



 

 
 

4. Butyrate is the primary fuel for the ruminal epithelium 
5. Postruminal GI tissues do metabolize significant quantities of acetate 



 
 

 


