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Brief Communication 

THE DISTRIBUTION OF Mg IN THE DIGESTA OF 
SHEEP FED FRESH PASTURE 

N. D. GKACE AND ELIZAGETH DAVIES 

Applied Biochemistry Division, DSIR, Palmerston North 

The Mg in the digesta is not an independent constituent of the 
digesta because it can bind with many organic compounds as well 
as be precipitated by inorganic anions. The magnitude of this 
binding and its effect on the net absorption or availability of Mg 
from the digestive tract is not yet fully understood. 

This communication presents results from a preliminary study 
on the distribution of Mg between various organic fractions of the 
diet and of the digesta from various regions of the digestive tract. 

EXPERIMENTAL 

Eight Romney wethers, aged l+ to 2 years and weighing 36 to 
40 kg, equipped with a rumen fistula and either a duodenal re- 
entrant cannula (4 sheep) or an ileal re-entrant cannula (4 sheep) 
(Brown et al., 1968), were housed indoors and fed freshly cut 
perennial ryegrass (Lo&m perenne, ‘Grasslands Ruanui’) twice 
daily to give a total DM intake of 750 to 800 g. After a 3-week 
preliminary feeding period, faeces and urine were collected over 
a g-day balance period. This was followed by two or three 24’11 
collections of duodenal and ileal digesta (Ulyatt and MacRae, 
1974) . Samples (10 g) of pasture, rumen contents, ileal digesta and 
faeces were extracted in buffer at pH 7.6 (tris HCI 0.05~) while 
the duodenal digesta was extracted in buffer at pH 2.6 (glycine 
HCI 0.05~). After precipitating the protein with 95% ethanol 
(1 h at 0°C) the supernate was designated the water-soluble frac- 
rion and the precipitate the efhanol precipitated protein fraction. 
The residue remaining from the buffer extraction was then ex- 
tracted with chloroform:methanol (2: 1) in a Waring blender for 
2 min to give the solvent-soluble .fraction. The residue was finally 
extracted with dilute alkali (0.44~ NaOH, 4 h at room tempera- 
ture) to give an alkaline-soluble extract, designated the alkali- 
soluble fraction and a residue, the alkali-insoluble fraction. 

The binding of Mg to the alkali-insoluble fraction was studied 
by placing freeze-dried material in solutions of MgCl,.GH,O to 
give Mg concentrations ranging from 0.02 g to 0.4 g/l with distilled 
water as a control. After wet ashing the Mg associated with each 
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FIG. 1: The distribution of Mg [% total) between various organic fractions 
of the diet, digesta and faeces of sheep fed fresh pasture. 
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organic fraction was then determined by atomic absorptiun spectru- 
photometry. 

RESULTS 

The distribution of Mg between the various fractions is shown 
in Fig. 1 expressd as a percentage of the total Mg. The amount of 
Mg. associated with the water-soluble fraction compared with ihe 
alkali-insoluble fraction was about twice as great in the diet, rumen 
contents and ileal digesta, about 20 times as great in the duodenal 
digesta, and about the same in the faeces. The above two fractions 
accounted for at least SO% bf the Mg in the digesta. The ability 
of Mg to bind to the alkali-insoluble fraction is shown in Fig, 2. 
The extent of binding increased until the substrate concentration 
was about 0.2 g/l, above which it remained relatively constant. The 
binding capacity was greatest for the dietary alkali-insoluble frac- 
tion. 
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FIG. 2: The effect of increasing the Mg concentration on the binding of Mg 
to the alkali-insoluble fraction of the diet digesta and faeces. 



50 GRACE AND DAVIES 

DISCUSSION 

The binding of Mg to organic constituents of the digesta is 
influenced by many factors, such as pH, Mg concentration, and 
the nature of the organic constituents. For example, there was 
considerably more Mg associated with the water-soluble fraction 
elf the acidic digeslta from the duoldenum (pH 2.5) as compareid 
with digesta from other regions (pH 5.5 to 8.0). Again the .Mg 
associated with the alkali-insoluble fraction of the faeces was twice 
that observed in other regions. Although the composition of the 
alkali-insoluble fraction has yet to be determined, it has been 
reported that lignin and bacterial cell-walls which could be a 
component of the above fraction can bind with significant amounts 
of Mg (Molloy and Richards, 1971; Fitt et al., 1972). Further 
studies are in progress to determine the relationship between the 
extent of Mg binding in the digesta and the net absorption of Mg. 
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