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ABSTRACT

Ovine excreta as inoculum for biogasification was used to assess in vitro and in sacco nutritive value of tropical
pastures for ruminants. Pastures under study were: Paspalum notatum, Cynodon nlemfuensis, Panicum maximum,
Sporobolus indicus, and Desmodium sp. Excreta were collected on grassy pastures areas. CO, systematic injections
prevented strict anaerobic microorganisms contact with oxygen. A positive and significant correlation resulted from
biogasification using either ovine excreta or ovine rumina fluid. Determinant coefficient was 0,79. Panicum maxi-
mum and Cynodon nlemfuensis reached the highest nutritive value, while Sporobolus indicus showed the lowest one.
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INTRODUCTION

Ruminants are an important source of food, as
they turn products (forages and legumes) into
high quality food like milk and meat, a process
humans and other single-stomach organisms can-
not do (@rskov, 1999; Panin, 2000; Moore y Jung,
2001; Preston, 2003; FAO, 2008).

Food evaluation methods have been developed
to serve several purposes, including animal yield-
ing improvements (France et al., 2000).

Some of the nutritional assessing methods used
nowadays are in situ or in sacco ruminant degrad-
ability, and in vitro gas production.

The use of feces as inoculum to perform in vitro
feed evauation leads to similar reports by other
authors, using rumen fluid, thus preventing stress
and anima physical damage in the process of
drawing the rumen fluid (Akhter y Hossain, 1998;
Mauricio et al., 2001; Van Thu, 2003).

Research done by Martinez (2005), Hernandez
(2006) and Resillez (2008) in the province of
Camagliey clearly show the potential of bovine
droppings as inoculum to carry out nutritional as-
sessment of forages, using in vitro gas production.
However, higher ruminants cause more expenses
in terms of maintenance as lab animals. Hence,
lower ruminants, especially ovine, are used. The
am of this paper isto validate ovine excreta using
in vitro production of gas to assess ruminant feed.

MATERIALSAND METHODS

Experiment 1. Dynamics of in vitro gas produc-
tion with ovine rumen fluid
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Several pasture samples were analyzed: Texan
(Paspalum notatum), Star (Cynodon nlemfuensis),
Guinea (Panicum mazimum), Straw (Sporobolus
indicus) and Crawling legume (Desmodium sp.).
Some dried samples (200 mg) were put in sy-
ringes, and carefully shaken when heated in warm
bath at 39 °C. A siphon was used to draw rumen
fluid from the fistulate animals. The dilution was
used with softened mineral medium (1 + 2) and
the samples were incubated by triplicate. The
general procedure used to produce gas in vitro
stems from the principles by Menke et al. (1979),
using 100 ml glass syringes (1 ml minimum).
Readings were done every two hours for the first
24 h; then every 24 h, until 96 h .

Experiment 2. Dynamics of in vitro gas produc-
tion from ovine excreta, using dilution 1 + 3

The samples were analyzed just like in the pre-
vious experiment, only the inoculum was
changed. The ovine excreta for the inoculum were
collected within the first three hours of dropped,
indoors, where al animals deep, and early in the
morning, as suggested by Akhter et al. (1996).
Then they were mixed with the softened mineral
medium (1 + 3), in home blender for about a min-
ute. The solution was filtered through inert sieve
material (Dederon), in order to remove the solid
particles (Martinez, 2005).

The procedure was done by systematic injection
of CO, to keep oxygen from only anaerobic mi-
croorganisms.

The procedure used for in vitro gas production
was the same as before. According to Pedraza
(1998), the procedure was adjusted to modifica
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tions in LABCA conditions (Martinez, 2005). A
volume of 30 ml of the inoculum was added to
each syringe and the samples were incubated by
triplicate. The gas volume was measured every
three hours during the first 24 h and at 24, 48 and
72 h &fter the run.

RESULTSAND DISCUSSION

The in vitro production of gas with rumen fluid
is aready established (Ramachandra and Krish-
namoorthy, 2000; Van Thu, 2003).

Figure 1 shows the highest production of gas
reaching up to 25 ml and more for legumes from
24 hours on. Straw pasture (Sporobolus indicus)
has less nutritional value tan star (Cynodon nlem-
fuensis), guinea (Panicum maximum), and Texan
(Paspalum notatum). The similarity of forage be-
havior for both methods is apparent. The curves
are monotones for the in vitro production of gas
with rumen fluid.

Different behavior in the dynamics for the in vi-
tro production of gas among the inocula from
several animals corroborates observations by
(Mertens et al., 1997; Rymer et al., 1999; Nagadi
et al., 2000; Cone et al., 2002; Tscherning et al.,
2002), reporting that the offspring may be related
to the characteristics of the animal diet. It has a
significant influence on the rumen’s microbial
composition. Some variations may be observed
for similar animals, even with inoculum prepared
identically (Bueno et al., 2005).

The substrate that goes to the large intestine is
different from the one that enters the rumen, since
most easily-digested nutrients have been removed
and, aso, because other endogenous materials
have added, like mucopolysaccharides and en-
zymes. During microbial digestion of the largein-
testine volatile fatty acids are produced and then
absorbed. Gases are also produced, but in general
terms, digestion in the intestine is less efficient
than in the rumen (McDonald et al., 2002).

Figure 2 shows that dynamic behavior for the in
vitro production of gas will depend, like every
microbial growth process, on the substrate, the
medium and the inoculum (Menke et al., 1979;
Mauricio et al., 2001; Martinez, 2005). The vol-
ume of gas produced by in vitro incubation of a
substrate is closely related to its digestibility and,;
therefore, with its energy value (Menke and Ste-
ingass, 1988; Getachew et al., 2004)

The little difference in the production of gas
during the first hours owes to the necessary ad-
justment phase of microorganisms to the new sub-
strate (Menke et al., 1979; Mauricio et al., 2001).
When adjustment is over, the gas production dy-
namics will basically depend on the amount of ac-
id produced by microorganisms from the source
of carbon supplied.

In that case, it is like in Figure 1, in relation to
the production of gas from pastures; that is, straw
(Sporobolus indicus), with the lowest volume of
gas. All the other pastures produce more than
5ml of gas after 48 h. The graphic with drop-
pings tends to be sigmoidal.

When excreta is used the volume of gas pro-
duced after 72 h it is lower than when rumen fluid
is used, which is the expected behavior (Mauricio
et al.,2001; Cone et al., 2002; Martinez, 2005;
Martinez, 2008).

An explanation for lower productions of gas us-
ing excreta given by Mould et al. (2005) claims
that fecal micro flora has hydrolytic profiles dif-
ferent from those of rumen. These authors suggest
that there are more qualitative (metabolic) than
guantitative differences among the inocula. Cone
et al. (2002) reported similar conclusions. All this
may be influenced by the animal diet, both in
composition and under processing. In this work
only animals fed with poor-quality and quantity
pastures. Tract microorganisms, closely associ-
ated with wastes from rumen, are also excreted
with feed residues in the excreta (Theodorou et
al., 1994). The feca matter basically remains an-
aerobic after dropped and the micro florais alive
for several hours (Holter, 1991).

The cultures inoculated with fecal matter need
more time to achieve degradation potential than
the ones using rumen fluid, but when they reach
certain threshold, the growing speed is similar in
both cases. Dhanoa et al. (2004), suggest the addi-
tion of more microorganisms is inoperative when
the maximum degradation speed is reached.

In the excreta, microorganisms are under “sus-
pended animation”, due to the lower number of
substrates: they try to survive and their metabolic
activity is decreased. However, the microorgan-
isms in the rumen, growing in a substrate-rich
medium have a different behavior (Cone et al.,
2002).

Figure 3 shows the positive correlation among
the volumes of cumulated gas when rumen’s fluid
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and ovine droppings are used, thus strengthening
the idea that the latter might be used as inoculum
(Martinez, 2008).

Aipleet al. (1992) described a modification in the
method of Tilley and Terry (1963), by using an
ovine excreta (feces) suspension as inoculum to
produce in vitro digestion by gas production. Lat-
er on, Akhter et al. (1999) in comparative works
between bovine feces and ovine rumen fluid con-
cluded that the droppings may be an alternative to
evauate in vitro digestibility of forages.

CONCLUSIONS

Ovine feces may be used as inoculum to pro-
duce gases for in vitro and in sacco nutritiona as-
sessments of forages for ruminant feed.

Positive and significant correlations were ob-
served between the production of gas with ovine
feces and using ovine rumen samples. The dy-
namics for in vitro production of gas using ovine
rumen fluid and ovine droppings indicate that the
forages assessed are arranged from higher to low-
er nutritional value.
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Fig. 1. Production of gas at different times using ovine rumen fluid as inoculum
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Fig. 2. Production of gas at different times using ovine feces as inoculum
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Fig. 3. Relation between the volume of gas using ovine feces and using ovine rumen fluid



