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Poulsen, J. S. D., K. Ozkan and J. O. Andersen: Clinical chemical comparative
examination of ruminal samples by means of a naso-ruminal sampler. Acta vet.
scand. 1988, 29, 129-133. - Samples of ruminal fluid collected with the COMET
naso-ruminal sampler and by two other methods through fistula were subjected to
comparative clinical chemical examination. It was found that the mean values of
pH and buffer capacity were nearly identical for all three methods. The greatest
variation between the methods were found for reduction time of methylene blue
owing to different dry matter contents in the samples. The VFA contents were
nearly identical in all three samples.

In conclusion, it was found that it is possible to obtain ruminal samples that are re-
presentative of the biochemical status in the rumen by means of the COMET naso-

ruminal sampler in non-fistulated cows.

ruminal sampling; clinical chemical examination of ruminal juice.

Introduction

There is an increasing demand for examina-
tions of ruminal fluid, in order to diagnose
diseases of the digestive system as well as la-
tent or subclinical conditions affecting the
digestion and well-being of the animals.
The ruminal contents are very heteroge-
neous; and a sample representative of the
biological and biochemical environment in
the rumen is best collected under standard
conditions, i.e. in relation to time of feeding
(Smith et al. 1956) and location in the rumen
(Monroe & Perkins 1939, Smith 1941,
Bryant 1964, Lampila & Poutiainen 1966),
preferably from the centre or ventral rumi-
nal sac.

In the conventional methods of sampling ru-
minal fluid in non-fistulated cows, where a
probe is introduced through the mouth or
nose, the sample is mainly drawn from the
dorso-cranial part of the rumen (Stober &

Tiefenbach 1958) where the coarse particles
and a pool of saliva are usually found (Smith
et al. 1956). Samples from this area will not
be representative of the ruminal environ-
ment in relation to biochemical examination
(Dirksen 1970, Behravesh 1984). It has, the-
refore, been the object of the present work
to examine whether samples collected from
the centre or ventral part of the ruminal sac
with the COMET naso-ruminal sampler
(Poulsen et al. 1986, 1988) are biochemically
identical to samples obtained directly
through a rumen fistula.

Material and methods

Ruminal samples collected with the naso-ru-
minal sampler and samples collected
through a rumen fistula from a cow during a
period of 3 weeks were subjected to clinical
chemical tests.

Concomitant values of pH, buffer capacity
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(BC), and reduction time of methylene blue
were examined 14 times, while the concen-
trations of total and single volatile fatty
acids (VFA) were examined 15 times. The
samples were collected from the same area
of the ruminal sac by 3 different methods
concurrently, viz.:

1. Naso-ruminal sampler in situ (nose, pha-
rynx, oesophagus, rumen) (Poulsen et al.
1988). ‘

2. Serensen-Schambye’s sampler directly
through a rumen fistula (no admixture of
saliva).

3. Ruminal fluid expressed from ruminal
material collected through a rumen fistu-
la.

The sampling was done during the daytime.

The 400 ml samples were collected in ther-

mojars. A vacuum pump (i.e. milking ma-

chine: 350-380 mm Hg) was used in connec-
tion with the naso-ruminal and Serensen-

Schambye’s sampler. The ruminal fluid was

examined for:

1. pH, by means of a pH-meter 27 (Radio-
meter).

2. Buffer capacity, measured by means of
pH-meter 27, Titrator 11, ABU 1, and a
glass (silver/silver chloride) (GK 2401),
as well as a platinum electrode (P 101)
(Radiometer). 1 ml of 1.0 N sodium hy-
droxide was added to 20 ml ruminal fluid
before titration with 2-3 ml of 1.0 N hy-
drochloric acid. The corresponding pH
values and the amounts of acid added we-
re measured and recorded in a diagram.
The buffer capacity was calculated as the
inclination of the tangent at the actual
pH value of the ruminal fluid.

3. The reduction time of methylene blue
was determined by carefully mixing
(without shaking) 1 ml of 0.03% methy-
lene blue with 20 ml ruminal fluid, incu-
bation on water bath at 38°C, and mea-
suring the decoloration time in seconds.
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Volatile Fatty Acid

1) Total amount. To 20 ml of ruminal fluid
was added 20 ml acidic magnesium sul-
phate solution (1 kg MgSO,7H,O + 1.51
of distilled water + 50 ml conc. H,SO,).
The mixture was centrifuged and 20 ml of
the supernatant liquid was employed for
steam-destillation. 200 ml destillate was
collected and subsequently titrated with
0.1 N NaOH.

2) Percentage distribution. The titrated de-
stillate from steam-destillation was eva-
porated to dryness. VFA was dissolved in
10 ml diethyl ether by adding 0.5 ml 4N
HCI1, and the water was removed by ad-
ding an exces of sodium sulphate drying
agent. Separation of the individual VFA
was accomplished by a Perkin-Elmer gas-
chromatograph model 900 with F.1.D.

Statistical methods

Differences between the methods were cal-
culated and evaluated using a paired t-test.
Ordinary correlation coefficients between
the results of the 3 methods were evaluated.

Results

The mean values and standard deviations of
the clinical chemical examination of duplica-
te samples (except for buffer capacity and
VFA) are presented in Table 1.

The correlation coefficients between the 3
sampling methods are shown in Table 2.

pPH

Statistical analysis showed no significant
differences between the results obtained by
using the three different methods of samp-
ling ruminal fluid. However, the mean re-
sults of the Serensen-Schambye method we-
re higher and differed most from the other
two. The difference is close to being statisti-
cally significant (Table 1). High and signifi-
cant correlations were found between all 3
methods (Table 2).
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Table 1. Mean values and standard deviations of clinical chemical examination of ruminal samples obtained by
3 different methods.

Sampling pH Buffer capacity = Methylene blue Total VFA Percentage distribution of VFA
methods eq/pH/kg reduction time mmol/1 ‘Acetic  Propionic _ Butyric
(s) acid acid acid

1. Naso-Ruminal 6,82 0.0254 198.2 91.87 65.6 20.5 11.2
Sampler +0.30 +0.0021 * 87.15 +15.684 +1.32 +1.18 +0.39

2. Serensen - 7.08 0.0154 152.9 93.67 65.4 20.7 11.2
Schambye Sampler 10.29 +0.0028 +106.28 *19.238 130 =x1.11 0.5

3. Fistula 6.72 0.0235 63.6 99.73 65.6 20.5 11.1
by hand +0.38 +0.0030 $30.85 *17.702 161 +140 t0.44
Number of 14 14 14 15 15 15 15
examinations

Table 2. Correlation coefficients between three different ruminal sampling methods.

Comparison between ru- pH Buffer capacity Methylene blue Total VFA Percentage distribution
minal sampling methods Acetic Propionic  Butyric
(Table 1) acid acid acid
1and 2 0.84+++ 0.28 0.74+ + 0.81++ 0.79++ 0.89+++ 0.66++
land 3 0.95+++ -0.33 0.36 0.81+++ 0.82+++ 0.93+++ 0.43
2and 3 0.83+++ 0.12 0.29 0.88+++ 0.85+++ 0.94+++ 0.75++

Probabilities of significance: Highly significant (p <0.001+ ++)
Significant (0.001 <p <0.01++)
Almost significant (0.01 < p <0.05+)

Buffer capacity

The mean values of the results obtained with
the COMET naso-ruminal sampling method
(1) and the fistula-sampling method (3) were
nearly identical, whereas the mean value of
the results obtained from the Serensen-
Schambye method was significantly lower
than the results of the direct manual fistula-
sampling method. Correlations between the
different methods were low.

Reduction time of methylene blue

The difference between the 3 sampling me-
thods is not statistically significant. How-
ever, there is great variation between the
mean values. Correlations between the me-

thods are low, except between the naso-ru-
minal sampling method and the Serensen-
Schambye method (Table 2).

Volatile fatty acids

No statistically significant differences were
found between the mean values of the 3 me-
thods of collection. High and significant
correlations were found between all 3 me-
thods.

The internal percentage distribution of the
single VFA (Table 1) showed no statistically
significant differences, and the correlation
coefficients between all 3 methods were
highly significant, except for butyric acid.
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Discussion

Although the sampling times were not stan-
dardized in relation to feeding times, which
caused a high degree of variation in the mean
results (Tale 1), it was found that when rela-
ted to the samples collected directly through
fistula, the samples collected with the CO-
MET apparatus were representative of the
fermentative reactions in the ruminal con-
tents as regards the parameters pH, buffer
capacity, and total as well as differentiated
volatile fatty acids (Tables 1 and 2).

The differences between the samples collec-
ted by the Serensen-Schambye method and
those collected by the other methods might
be due to the internal filter in the Serensen-
Schambye sampler head, which often gets
clogged, resulting in interrupted and slow
sampling with bubbling. Consequently, eva-
poration of carbonic dioxide will affect the
results (higher pH). Probably, the differen-
ces would be even greater if the Serensen-
Schambye sampler was introduced orally,
because of the admixture of saliva (Dirksen
1970, Behravesh 1984).

A non-significant difference was found for
the methylene blue test, which might be due
to a lower dry matter content in the samples
that were filtered through the suction units
of the COMET naso-ruminal sampler and
the Serensen-Schambye sampler. The diffe-
rence found in the reduction time of methy-
lene blue was, however, in accordance with
the observations of Behravesh (1984). He al-
so found a longer reduction time in samples
collected through a stomach tube applied
orally than in samples collected manually
through a fistula. On direct manual samp-
ling through a fistula, Behravesh found a
mean dry matter content of 3.15% and
3.17% in expressed rumen fluid, with me-
thylene reduction times of 58 and 67 s, re-
spectively. In samples collected through sto-
mach tube, the dry matter percentages were
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2.23 and 2.28, with reduction times of 80
and 93 s, respectively. These findings de-
monstrate a certain correlation between the
dry matter content of the samples and the
methylene blue reduction time. The dry mat-
ter content was not measured in the present
examination. It was obvious, however, that
the filtering off of coarse particles by the
COMET naso-ruminal sampler was very ef-
fective; no particles got into the samples. In
case the COMET suction head gets clogged,
a quick, forceful blow will clean it again.
With respect to VFA, correlation was high
between the different sampling methods, ex-
cept for butyric acid, and there was no stati-
stically significant difference between the to-
tal and the single acids.

The examinations were performed in a cow
with a normal fermentation pattern. Further
investigation ought to be extended also to
include cases of subclinical and clinical alka-
losis and acidosis.
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Sammendrag

En sammenlignende klinisk kemisk undersagelse af
vompregver opsamlet ved hjcelp af »Naso-Ruminal
Sampler«.

Ved en sammenlignende klinisk kemisk undersegelse
af vomsaftprever opsamiet gennem dels vomfistel (2
metoder) og dels ved Comet Naso-Ruminal Preveop-
samler fandtes nzesten identiske resultater for pH,
bufferkapacitet og indhold af flygtige fede syrer.
Den steorste variation mellem opsamlingsmetoderne
fandtes for reduktionstiden for metylenblat, sand-
synligvis som felge af forskelle i prevernes terstof-
koncentration.

Det konkluderes, at det ved hjelp af Comet Naso-
Ruminal Preveopsamler er muligt at opsamle enkelte
savel som serier af vomsaftprever (dage, uger), som
er repraesentative for den biokemiske status i vom-
men.
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