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ABSTRACT
The study was carried out at Central Department of Microbiology, Tribhuvan University,
Kirtipur from September 2008 to May 2009. Random sampling was adopted to collect
altogether 20 samples of municipal solid waste from different sites within Kahtmandu
Valley. The temperature of the solid waste was recorded at site using mercury thermometer
while pH was recorded after transporting the samples to the laboratory. The indigenous
proteolytic bacteria were isolated by spread plate technique on mineral base agar
supplemented with 1% gelatin. Out of 113 isolates obtained, only 22 degraded gelatin
incorporated in agar media and the rest were chemolithotrophs. On the basis of degree of
hydrolysis, 3 potent gelatinase producers (laboratory code: K2.2i, R3.3i and R5.2iv) with
diameter of zone of hydrolysis more than 20 mm were selected and identified on the basis
of their morphological, cultural and biochemical characteristics. The isolates K2.2i and
R5.2iv were Micrococcus spp. while R3.3i remained unidentified. Enzyme was extracted
from these most potent isolates by fermentation. The crude enzyme extracts were assayed
for secondary screening by cup plate assay and the isolates K2.2i and R3.3i exhibited
similar gelatinase activity while R5.2iv was slightly less active. The enzymes from K2.2i
and R3.3i were purified by acetone precipitation. The kinetics (temperature and pH) was
studied and enzyme from K2.2i was foumd optimally active at 40C and pH 8 while that
from R3.3i was optimally active at 370C and pH 9. The enzymes were further purified by
ammonium sulphate fractionation. The 30%, 60% and 90% fractions of enzyme from K2.2i
and only 30% and 60% fractions of enzyme from R3.3i revealed gelatinase activity during
assay at 370C and pH 7. The activities of 60% fractions of both the enzymes were the
highest while studied at different temperatures and pH. The obtained data was analyzed for
analysis of variance (ANOVA) and paired samples t-test using statistical software (SPSS
version 11.5). From these analyses, significant effect of temperature (P=0.045 and P=0.014
for enzymes from R3.3i and K2.2i respectively) and pH (P=0.032 and P=0.078 for enzymes
from R3.3i and K2.2i respectively) was observed on the enzyme activity. Also, ammonium
sulphate fractionation can be significantly applied for purification of the enzymes. From the
study of the temperature and pH condition of the piled up solid waste and the activity
profile of the obtained enzymes, it can be concluded that both of these enzymes are suitable
for their application in solid waste management; enzyme from K2.2i in the cold seasons
while that from R3.3i at in warmer seasons. The study could be extended to field trial.

Key words: Solid waste, protease activity, proteolytic bacteria
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