
liferation of E. coli in the ruminant gut re-

quires further knowledge of the behaviour of
this bacterium in this ecosystem.
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Enterococci represent the group of bacte-
ria which form the obligate microflora of
traditional cheeses in most Mediterranean
countries. These species are also a part of
the normal flora of the gastrointestinal
tract and faeces of humans, various ani-
mals and poultry. In ruminants, entero-

cocci are among the first bacterial groups
colonizing the rumen wall as well as ru-
men fluid. On the other hand, the presence
of enterococci in milk and milk products
can be considered as an indication of in-

adequate sanitation during the production
and processing of milk. They also often
cause nosocomial gastrointestinal or uri-
nary infections. Enterococci thus are an

important group of microorganisms. Sev-
eral strains are producers of bacteriocins
[1]. In general, bacteriocins can be char-
acterized as a heterogeneous group of

proteins of varying molecular mass and
biochemical properties with bactericidal
effect against strains and species usually
closely related to the producer culture.
Bacteriocin producers have been isolated
from food, silage or human sources.

Newer bacteriocins from ruminal strains
have been detected and characterized.

Therefore, this study is relevant both to
basic research and appropriate applica-
tions in veterinary medicine or the food
industry.

Three small (3-lOkDa) thermostable,
hydrophobic bacteriocin-like substances,
susceptible to proteases, were isolated.
Two were produced by Enterococcus fae-
cium strains CCM 4231 and EF3 of rumi-
nal origin (calf and sheep). The third was
produced by E. casseliflavus EC24, iso-
lated from the rumen contents of deer. All

proteineous substances showed a broad
antimicrobial spectrum of activity (200 -
1600AU ml’’). They inhibited the growth
of Gram positive indicator bacteria. The
best characterized was enterocin CCM

4231, which was also active against the G
indicator organism Proteus mirabilis. The
optimum pH, for enterocin CCM 4231

production was pH 4.0 - 7.5. Using con-
trolled buffered systems (pH7) for cultiva-
tion of the producer strain, production of
bacteriocin was constitutive. On the basis
of their properties, these bacteriocins
could be allotted to bacteriocin class II

[2].
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Three rumen fistulated rams were used in
a 3x3 Latin square experimental design in
which the control diet (C) was dehydrated
alfalfa pellets and wheat straw. The treat-
ments consisted of soybean oil, mixed with
milled alfafa before pelleting which re-

sulted in final lipid contents of 8% (S06)
and 14% DM (S012). The rams were fed
twice a day near maintenance (40g of lipid
free DM gLWO.7s). The rumen contents
were collected before the morning meal,
and 1.5, 3 and 6 hours after that meal. The
liquid and solid phases of the four collec-
tion times were pooled. The solid phase

was washed with a 37°C isotonic solution
and stored overnight at 4°C in a pH2 iso-
tonic solution with 0.1% Tween 80 and
treated as described by Whitehouse et al
[1]. The samples were centrifuged for
20min at 500g and the resulting super-
natants centrifuged for 30min at 20000g.
Fatty acids (FA) analyses were made by a
one-step extraction-methylation [2], using
benzene as solvent and C 19:0 as internal
standard. Fatty acid methyl esters were

analysed by GC.
The inclusion of soybean oil increased

the FA contents of rumen bacteria al-

though this effect was more evident in
solid-associated (SAB) than liquid-
associated bacteria (LAB). C 18 acids
contributed 80-90% of this increase.

Among the C18 acids, C18:0 and C18:1
transll (C18.1M1) were the most impor-
tant and contributed respectively 43 vs

31% in S06 treatment and 28.5 vs 42% in
S012 treatment. This increase of
C 18:!11 suggested a reduced ability for
the complete hydrogenation of C18:2n-6.
The quantity of odd-numbered FA (Odd-
FA) did not vary between SAB and LAB


