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Abstract-- Lactic acid bacteria are characterized
by numerous nutritional requirements. The
influence of amino acids and peptides on the growth
of Pediococcus pentosaceus c1 isolated from
argentinean wines was determined. Cells were
growth in synthetic media and in the same media
added with the following dipeptides: leucine-leucine;
leucine-proline; methionine-proline and glycine-
glycine. In the complete medium, P. pentosaceus c1
reached a final biomass of 1x108 cfu ml-1 with a
growth rate of 0.17 h-1. When leucine, methionine
and glycine were independently removed from
complete medium, cell biomass was lower than 90%
indicating that these amino acids are essentials to
bacterial growth. In absence of proline the
parameters of growth were similar to those obtained
on control medium, indicating that proline was not
essential for bacterial growth. The growth was
partially restored in the medium without methionine
(80 %), after addition of the dipeptide methionine-
proline, and a growth of 90 % was reached by the
addition of leucine-proline to the medium without
leucine. When leucine-leucine was added to the
medium without leucine, 100 % of cell growth was
observed and when glycine-glycine was incorporated
to the medium without glycine, growth parameters
were increased. Dipeptides could supply the essential
amino acid requirements of P. pentosaceus c1. The
lower specific growth rate (20 %) and cell biomass
(70 %) obtained when the four dipeptides were
added to the medium without leucine, methionine,
glycine and proline, suggest that a limited uptake of
amino acids by P. pentosaceus c1 could be caused by
a substantial concentrations of dipeptides.
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I. INTRODUCTION

In the wine industry, lactic acid bacteria including
Oenococcus oeni, Pediococcus pentosaceus and
Lactobacillus hilgardii are commonly used as starters to
carry out malolactic fermentation (MLF) (Davis et al.,
1988). Nevertheless, despite the use of starter cultures,
MLF very often remains difficult to induce due to the
cumulative inhibitory effect of low pH, high alcohol and
SO2 content (Wibowo et al., 1988; Britz and Tracey,

1990). These difficulties are also thought to have, as
their origin, the nutrient composition of wines. The free
amino acid content of wines could be of great
significance. The wine lactic acid bacteria have
numerous nutritional requirements for growth,
especially nitrogen sources. The majority of amino acids
are either stimulatory or essential for their growth
(Garvie, 1967; Tracey and Britz, 1989; Fourcassie et al.,
1992; Amoroso et al., 1993). The conversion of
peptides to free amino acids and its subsequent
utilization by lactic acid bacteria could satisfy their
amino acid requirements. The aim of this work is to
analyze the effect of free amino acids and peptides
during growth of P. pentosaceus in a chemically defined
medium to evaluate their respective roles in growth of
this microorganism.

II. MATERIALS AND METHODS

A. Organism and inoculum preparation

Pediococcus pentosaceus c1 was isolated from
Argentinian red wine (Manca de Nadra and Strasser de
Saad, 1987; Strasser de Saad and Manca de Nadra,
1987). The cells were cultivated in MRS broth (De Man
et al, 1960), which contained (g l-1): proteose peptone,
10; beef extract, 10; yeast extract, 5; dextrose, 20;
sorbitan mono-oleate complex, 1; ammonium citrate, 1;
magnesium sulphate, 0.1; manganese sulphate, 0.05; di-
sodium hydrogen phosphate, 2 and 150 ml tomato juice,
in distilled water, pH 6.5 at 30°C. At the end of the
exponential growth phase, the cells were harvested and
inoculated in an adaptation medium. After 24 h
incubation, the cells of the last transfer were harvested
by centrifugation, washed twice with sterile distilled
water to avoid carry-over nutrients and resuspended in
sterile distilled water (OD620 = 0.90). This bacterial
suspension was inoculated into the synthetic medium or
modified synthetic media at the rate of 4%.

B. Media and growth conditions

Tucumán synthetic medium (Ledesma et al., 1977) was
used as basal medium with the following composition
(in g l-1): D-glucose, 10; potassium acetate, 10;
potassium dihydrogen orthophosphate, 2; sodium
thioglycollate, 0.5; magnesium sulphate.7H2O, 0.15;
manganese sulphate.4H2O, 0.02; ferrous


