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ABSTRACT

Seventy out of 75 Bacillus sphaericus strains isolated in countries located in four different
continents were shown to hydrolyse the incomplete protein gelatin. 61 of these strains are highly
toxic to Culex quinquefasciatus larvae. Gelatin hydrolysis can be observed in culture media
containing bacteriological meat peptone and meat extract alone, and is not dependent on the
presence of other additional nutrients. For 93.3% of the strains tested gelatin degradation occurs
until day 4 of incubation. However, one bacteriological gelatin failed to be hydrolyzed by many of
the tested strains during the same time of incubation, thus indicating the existence of substrates
non-degradable by bacteria with a constitutive gelatinase expression. The culture media and
conditions employed in this study show that the B. sphaericus gelatinases are constitutively
expressed.
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INTRODUCTION

Gelatin was used for the first time as solidifying agent for bacteriological culture media by Robert
Koch in 1881 (Manual de Bacteriologia, 1978; Difco Manual, 1984). However, due to its low
melting temperature of 30-36°C (Pelczar, 1957) and the fact that the protein is easily hydrolyzed by
many microbial enzymes, gelatin has been replaced later by other solidifiers, such as the
polysaccharide agar-agar. The Committee on Bacteriological Techniques of the American Society
of Bacteriologists recommended the use of gelatin for the detection of the presence of the enzyme
gelatinase in microorganisms (Pelczar, 1957). Levine and Carpenter (1923) studied bacterial
degradation of gelatin by formaldehyde titration and viscosity measurement, and Levine and Shaw
(1924) showed that a solution of 2% Difco gelatin remained stable for more than 17 days if
preheated to 50°C and subsequently stored at 10-20°C. These observations led to taxonomic
studies of bacteria, and gelatin hydrolysis became a biochemical test and routine marker in the
characterization of many species.
However, the lack of standardized culture media, gelatin quality and test conditions often led
to mistakes in the interpretation of results. Furthermore, for a few known Bacillus species no
information is available regarding the use of this test (Sneath, 1986). In case of Bacillus sphaericus,
11-89% of the strains tested were reported to be positive for gelatinase (Gordon et al., 1973;
Sneath, 1986).

