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= Natural rubber latex is produced by over 2,000 plant
species, and its main constituent is poly (cis-1, 4-isoprene), a
highly unsaturated hydrocarbon. The present research was
conducted to exploit the potential of bacterial strains and
fungi for the biodegradation of polyisoprene (Natural
Rubber).
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The present research was conducted to exploit the potential of bacterial
strains and fungi for the biodegradation of polyisoprene (Natural
Rubber). Twelve different bacterial strains were isolated from the
sewage sludge contaminated sample by enrichment and sewage burial
techniques. These strains were purified, identified and characterized
on the basis of morphological and biochemical test according to
Bergey’s manual of determinative bacteriology (9th Edition). Among
these 7 were Bacillus sp., 3 were Aerococus sp., and 2 were
Staphylococcus sp. Two fungal strains were also isolated from the soil
and purified on sabourud dextrose and nufrient agar. The fungal
strains were identified as Aspergillus sydowii and Aspergillus
Candidus
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Identification of degrading microorganism

Among these 7 were Bacillus sp., 3 were Aerococus sp., and 2
were Staphylococcus sp. Two fungal strains were also isolated
from the soil and purified on sabourud dextrose and nutrient
agar. The fungal strains were identified as Aspergillus sydowii
and Aspergillus Candidus
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The present research was conducted to exploit the
potentialbacterial strains and fungi for the biodegradation of
polyisoprene (Natural Rubber). Twelve different bacterial
strains were isolated from the sewage sludge contaminated
sample by enrichment and soil burial techniques. These strains
were purified, identified and characterized on the basis of
morphological and biochemical test according to Bergey’s
manual of determinative bacteriology (9th Edition). Among
these 7 were Bacillus sp., 3 were Aerococus sp., and 2 were
Staphylococcus sp. Two fungal strains were also isolated from
the soil and purified on sabourud dextrose and nutrient agar.
The fungal strains were identified as Aspergillus sydowii and
Aspergillus Candidus
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BIODEGRADATION OF RUBBER

1- Plate assay to study biodegradation of polyisoprene

A solution was prepared by adding polyisoprene (Sigma-Aldrich) in n- hexane. It was
poured on the already prepared mineral salt agar plates in sterilized conditions. n-
hexane was allowed to evaporate and thin film of rubber was formed on agar plates.
Twelve different bacterial strains isolated from sewage sludge were inoculated on
mineral salt agar plates. After two to three weeks, growth of bacteria was observed on
the plates.

2- Biodegradation in liquid medium

Mineral salt liquid medium was prepared and was taken in two 250 ml flasks each
containing rubber pieces and inoculum (10%) containing 12 different bacterial strains
isolated from sewage sludge. The flasks were incubated at 37°C at 150 rpm for a period
of one month. The growth of the bacterial consortium was checked by taking OD at 690
nm. After one month of incubation the rubber pieces were taken, washed with sterilized

distilled water and analyzed for any changes by FTIR.
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turm Test determined CO2 evolution as a result of rubber
lodegradation. The pieces of rubber were added in the culture
ottle (Test bottle) containing 300 ml of mineral salts medium
ithout any other performed at room temperature (30C) for 4
eeks. After 4 weeks of culturing the change in biomass and the
mount of carbon dioxide produced was calculated in the test
nd control bottles. CO2 evolved as a result of degradation of
olymeric chain was trapped in the absorption bottles
ontaining KOH. Barium chloride solution was added to the
02 containing KOH bottles and as a result precipitates of
arium carbonate (using CO2 released from breakdown of
olymer) were formed. CO2 produced was calculated
ravimetrically by measuring amount (weight) of CO2
recipitates evolved by addition of BaCl2. Ditference in the
mount of precipitates in the test and control was carbon source.
he test and control bottles were stirred continuously by placing

1em on the magnetic stirrer. The test was determined (Muller et
., 1992).



y CO2 Evolution (Sturm Test)

ined CO2 evolution as a result of rubber biodegradation. The pieces of
in the culture bottle (Test bottle) containing 300 ml of mineral salts
ther performed at room temperature (30C) for 4 weeks. After 4
ange in biomass and the amount of carbon dioxide produced
d control bottles. CO2 evolved as a result of degradation of
the absorption bottles containing KOH. Barium chloride
ntaining KOH bottles and as a result precipitates of
from breakdown of polymer) were formed. CO2
by measuring amount (weight) of CO2
olved by addition of BaCl2. Difference in the amount of precipitates in the
was carbon source. The test and control bottles were stirred continuously
on the magnetic stirrer. The test was determined (Muller et al., 1992).




L
turm test for the measurement of carbon dioxide evolution during

reak down of plastic material. a: CO2 absorbing chambers, b
retreatment chambers, c¢: culture vessel, d: 0.2um air filter, e
ressure air pump, T: Test, C: control.



ain were isolated by enrichment
ther identified on the basis of
according to the Bergeys
Ma n Edition (1974).
Two fu ewage sludge and
purified o




xed microbial culture on the
surface of rubber

CHAPTER 4 RESULTS

e

Figure 4.3: Rubber picces before burial in sewage sludge

Figure 4.4: Degraded rubber pieces after burial in sewage sludge
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Figure 4.8 FTIR analysis of rubber pieces taken from Sturm test.
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* Conclusions

« From the present study it can be concluded that:

+ Soil and sludge contain some bacteria and fungi that are able
to bring about some biodegradation of synthetic as well as
natural rubber.

* 2. The bacterial and fungal isolates found to be attached on the
surface of rubber pieces indicates the possibility of their
ability to utilize polyisoprene rubber as a source of nutrient.

* 3. Production of carbon dioxide during the Sturm test
indicated loss of carbon from the molecules of polyisoprene
rubber.

* 4. FTIR study shows some changes in rubber due to
degradation.
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