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Abstract 

The effect of salivary contamination on composition of esopha- 
geal ejecta samples can be calculated easily. Such calculations 
indicate contamination has little effect on the concentration of any 
organic constituent. Rinsing ejecta samples in distilled water 
should be discontinued because it reduces crude protein concentw- 
tion and in vitro dry matter digestibility and increases acid deter- 
gent fiber and lignin concentration. 

Esophageal-fistulated animals are routinely used to sample diets 
of grazing animals. However, researchersdisagree about the extent 
to which chemical composition of the diet sample is changed by 
salivary contamination. Wallace et al. (1972) reviewed 9 studies 
which compared composition of diets with that of esophageal 
fistula samples of the same diets. Two of the 9 studies reported less 
nitrogen in the sample than in the diet, and 2 reported the sample 
was less digestible than the diet. All reported a higher ash content 
in the sample. Wallace et al. (I 972) found no differences in compo- 
sition of diets and fistula samples, or in samples of untreated forage 
and forage soaked in saliva, when results were reported on an 
organic matter basis. Kiesling et al. (1969) stated: “Except for ash, 
the differences in chemical composition between hand-plucked 
and esophageal-fistula samples (are) apparently due to selectivity 
by the grazing steers.” 

, and Cr= (C.-C&i)/ Ed. (11) 
Marshall, et al. (1967) found 0.9% dry matter in bovine saliva 

and reported the composition of saliva dry matter (Table I). Hart 
et al. (1983) noted dry matter concentrations of SO and 23% in 
range forage and ejecta, respectively, when samples of each were 
collected simultaneously. Using these figures, the composition of 
an ejecta sample derived from a typical forage sample was calcu- 
lated. First S& the proportion of the ejecta dry matter contributed 
by saliva, was calculated, using equation (g), as 

sd= .009 (23 - .50) = ,02,5. 

.23 (.009 - .50) 

Then the proportion of ejecta dry matter contributed by forage, 
using equation (9), is 

Ed = I - .0215 = .9785 . 

Direct comparisons of diets and ejecta samples are plagued by 
extraneous sources of variance in sample collection, preparation, 
and analysis. Such variance can be avoided by approaching the 
problem mathematically. We can determine D., Dr and De, the dry 
matter concentrations in saliva, forage and ejecta, respectively. 
The dry matter concentration of ejecta is equal to the proportion of 
saliva in the sample times the dry matter concentration of saliva, 
plus the proportion of forage in the sample times the dry matter 
concentration of forage, or, if S and F are the proportions of the 
ejecta contributed by saliva and forage, 

SD. + FQ = D,. (1) 
Because F=I-S 
, then SD. + (I - S) Dr= D. i:; 

SD.+ Dr-SDr= De (4) 

and 
S CD. - Dr) = 4 -Dr (5) 

S = (9 - Dr) I (Ds - W. (6) 

The proportion of the dry matter in the ejecta contributed by saliva 
is equal to the proportion of saliva in the sample times the dry 
matter concentration of saliva, divided by the dry matter concen- 
tration of the ejecta, or sd = SDS/De. (7) 

Substituting equation (6), sd = D.(D. - Dr) 
(8) 

D. (D. - Dr) 

With such a small proportion of the dry matter in the ejecta con- 
tributed by saliva, it is obvious that the composition of the ejecta 
will be very similar to that of the forage except for those 
constituents present in grossly different proportions in saliva and 
forage. Equation (IO) was used to calculate ejecta composition 
from the values of !$ and Fd computed above and saliva and forage 
composition as given in Table I. For example, if C, is nitrogen 
content of ejecta, we calculate it as 

C, = 1.33(.0215) + 1.92(.9785) 
= 1.907 

Except in the case of ash, any differences in composition between 
forage and ejecta are quite small (Table I) and probably within the 
limits of experimental error. Lesperance et al. (1974) gave slightly 
different figures for salivary composition, namely 1.06% dry mat- 
ter, 80% ash on a dry matter basis, and 0.1-I .2% nitrogen, with 
most samples in the 0. I - 0.2% range, on a wet basis. This range in 
salivary composition would not alter the conclusions that salivary 
contamination has a minimal effect on all constituents of esopha- 
geal ejecta with the exception of ash. Furthermore, the composi- 
tion of saliva can be determined and the dry matter content of the 

Table 1. Composition of bovine saliva (Marshall, et. al. 1967) and a typical 
forage sample, and calculated composition of the derived esophageal 
ejecta sample. 

Then the proportion of the dry matter in the ejecta contributed by 
forage, 

Ed = 1 - sd. (9) 
Then if G, C. and G are the concentrations of any constituent in 
the dry matter of ejecta, saliva and forage, respectively. 

C,=ccaSd+@d WJ) 

Author is research agronomist, USDA, Agricultural Research Service, High Plains 
Grasslands Research Station, 8408 Hildreth Road, Cheyenne. Wyo. 82009. 

Component 

Dry matter 

Nitrogen 
Crude protein 
Neutral detergent fiber 
Acid detergent fiber 
Lignin 
Ash 
In vitro dry matter 

digestibility 

Saliva Forage Ejecta 

%, wet basis 

0.9 50.0 23.0 

%, dry matter basis 

1.33 I .92 I.91 
8.3 12.0 II.9 
0.0 68.0 66.5 
0.0 38.0 37.2 
0.0 6.5 6.4 

95.6 8.0 9.9 

100.0 62.0 62.0 
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forage estimated with some accuracy so that the equations given 
can be used to adjust composition of samples for contamination. 

Some researchers have sought to minimize contamination by 
squeezing the ejecta sample lightly to remove excess saliva, while 
others recommend rinsing with distilled water. When the quality of 
cattle diets was studied at Cheyenne (Hart et al. 1983) initially 
some of the student researchers rinsed and some squeezed the 
ejecta samples. We noted that rinsed samples were consistently 
lower in crude protein and in vitro dry matter digestibility 
(IVDMD) and usually higher in fiber components than were 
squeezed samples. Therefore, in 1977 we divided each ejecta sam- 
ple and squeezed half and rinsed half of each. The rinsed sub- 
samples averaged I. I percentage points less crude protein, 2.0 
percentage points more acid detergent fiber, 0.5 percentage points 
more lignin, and 5.7 percentage points lower in IVDMD. These 
differences were highly significant and quite consistent throughout 
the season. There was no significant difference in neutraldetergent 
fiber between the two methods of sample preparation. Because of 

these findings we no longer rinse esophageal ejecta samples, and 
have discarded any data based on rinsed samples. 
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