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2.2.2 Volatile fatty acids

VFA's, primarily butyrate, are necessary to initiate the stomach modifications that
change the calf from essentially a monogastric animal to a ruminating animal
(Tamate et al., 1962). VFA concentrations in the rumen increase with age
(McCarthy & Kesler, 1956; Anderson et al., 1987b; Beharka et al., 1998) and reach
constant levels at about 5 — 8 weeks of age (Conrad et al., 1954; Hibbs et al., 1956;
Lengemann & Allen, 1959; Godfrey, 1961b; Agabawi et al., 1968; Quigley et al.,
1985). The total VFA concentration varies widely according to the animal’s diet and
the time that has elapsed since the previous meal, but is normally in the range of 70
— 150 mg/L. Much of the acid produced is absorbed directly from the rumen,
reticulum and omasum. The relative concentrations of the individual VFA’s are often
assumed to represent their relative rates of production, but this may be misleading if
individual VFA’s are absorbed at different rates (McDonald et al., 1988).

In the developing rumen the proportion of acetic acid has been found to be lower
than in adult cows and did not differ between calves given hay or concentrates
(Stobo et al., 1966b). The proportion of butyric acid increase rapidly from 10 % at 4
weeks of age to 20 — 30 % thereafter (Stobo et al., 1966b). In the absence of
protozoa the molar proportion of butyrate is low (Nagaraja et al., 1986). Anderson et
al. (1987b) found a higher proportion of butyrate between 3 and 7 weeks of age in
early-weaned calves and a subsequent decrease as the calves approached 12
weeks of age. This coincided with a lower ruminal pH during week 3 — 7 and a
decline of ruminal lactate thereafter, until 12 weeks of age. The high concentration
of ruminal propionate in calves receiving high cereal grains is a result of a more rapid
VFA production or impaired VFA absorption relative to calves receiving diets based
on roughage (Eadie et al., 1967). The acetate to propionate ratio decreases as
calves ages, regardless of whether they are weaned at 4 or 6 weeks of age
(Anderson et al., 1987b).

Calves fed diets that are finely ground tend to have higher total concentrations of
VFA's (Beharka et al., 1998). Molar proportions of VFA’s in rumen fluid are,
however, not affected by the abrasive nature, in other words the particle size, of the
diet (Greenwood et al., 1997).
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