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Article Info Abstract

Plastic materials that have been universally used in our daily lives but now
they are causing serious environmental problems. To overcome this, the

only alternative is use of bioplastic and for this, a decrease in its

production cost is required. My work aims to use paper pulp as carbon

source for PHB production. Three isolates have used here which are

actually isolated from paper industry soil. They were biochemically
characterized with Bergey's Mannual of Systematic Bacteriology. The

isolates produced more PHB with paper pulp as compared with pure sugar

as carbon source. Effect of different parameters like effect of pH,
temperature and incubation time was also determined. The produced PHB
was confirmed with FTIR analysis.'

Received: 20-10-2018,

Revised: 29-ll-2018,
Accepted: 10-12-2018

Keywords:
Plastic materials,
Bioplastic, Paperpulp,
PHB, FTIR

INTRODUCTION
Plastic materials that have been universally used in
our daily lives but now they are causing serious
environmental problems. Millions of tons of these

nondegradable plastics ' accumulate in the
environment per year. For efficient management of
used-plastic materials, recycling is one solution. But
as the speed of utilization is much higher than speed

of recycling, it cannot be used as a practical method
that could be used on commercial scale. Another
solution to reduce plastic residue !s the use"of
biodegradable plastics and among them
polyhydroxybutyric acids @HB) are drawing much

attention. They are common intradellular,
compounds found in bacteria, archaea, arid in few
eukaryotes such as yeasts and f,rngi."PHAs arg

carbon and energy reserve polymerq'produced in
some microorganisms when carbon source is in
plentiful and other nritrients such as nitrogen,

'cornmon bi

, oxygen or sulfur are limited. PHB is
to accumulate in varieties of microorganisms

food material. They are the most PHB production (Muthu Kumar A,2077).

promising altemative to synthetic nondegradable
plastics. These polymers are accumulated
intracellular membrane enclosed inclusion up to
90%o of the cell dry weight under conditions of
nutrient stress and act as energy reserve material. It
has similar mechanical properties as those of the

oil-derived conventional plastics like polypropylene
or polyethylene which can be molded, made into
films, spun into monofilaments, and used to make
heteropolymers with other synthetic polymers and

many more applications in agriculture, packaging,

.and medical field being biodegradable and also
,immunologically compatible with human tissues

(Anish Kumari et a1.,2013),
: Cellulose is always been the most

abundantly available waste in the world. It can be in
the form of agricultural waste, food industry waste,

sugar industry waste, or paper waste. The waste
paper is generally recycled in paper or cardboard

industry. The paper pulp of waste paper of this
industry can be used as an efficient source ofcarbon
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Plastic materials that have been universally used in our daily lives but now
they are causing serious environmental problems. To overcome this, the

only altemative is use of bioplastic and for this, a decrease in its
production cost is required. My work aims to use paper pulp as carbon

source for PHB production. Three isolates have used here which are

actually isolated from paper industry soil. They were biochemically
characterizpd with Bergey's Mannual of Systematic Bacteriology. The

isolates produced more PHB with paper pulp as compared with pure sugar

as carbon source. Effect of different parameters like effect of pH,
temperature and incubation time was also determined. The produced PHB
was confirmed with FTIR analysis. '
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INTRODUCTION
Plastic materials that have been universally used in
our daily lives but now they are causing serious
environmental problems. Millions of tons of these

nondegradable plastics ' accumulate in the

environment per year. For efficient management of
used-plastic materials, recycling is one solution. But
as the speed of utilization is much higher than speed

of recycling, it cannot be used as a practical method

that could be used on cornmercial scale. Ar-rother

solution to reduce plastic residue is -{he use of
biodegradable plastics and among them
polyhydroxybutyric acids @HB) are. drawing much'
attention. They are common' intracellular
compourds found in bacteria, archae4 irrd in few
eukaryotes such as yeasts and fungi. PHAs are

carbon and energy reserve polymerq produied in
some microorganisms when carbon sourc,e is in
plentiful and other nutiients such as nitrogen,

bornmon bi

promising alternative to synthetic nondegradable
plastics. These polymers are accumulated
intracellular membrane enclosed inclusion up to
90Yo of the cell dry weight under conditions of
nutrient stress and act as enerry reserve material. It
has similar mechanical properties as those of the

oil-derived conventional plastics like polypropylene
or polyethylene which can be molded, made into
films, spun into monofilaments, and used to make
heteropolymers with other synthetic polymers and

many more applications in agriculture, packaging,

and medical field being biodegradable and also
.immunologically compatible with human tissues
(Anish Kumari et a1.,2013).
,' Cellulose is always been the most

abundantly available waste in thp world. It can be in
the form of agricultural waste, food industry waste,

sugar industry waste, or paper waste. The waste

paper is generally recycled in paper or cardboard

industry. The paper pulp of waste paper of this
industry can be used as an efficient source ofcarbon
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oxygen or sulfur are limited. PHB is
to accumulate in varieties of microorganisms
rve food material. They are the most PHB production (Muthu Kumar A,2017).
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The present study attempts to use paper pulp as

crude carbon source for PIIB production and the
efficiency will be compared with use of pure
glucose sugar. .
Isolation of Bacteria
1g of paper pulp sample was taken from cardboard
industry located in Nanded region. The sample was
serially diluted with sterile saline and inoculated on
Sterile nutrient agar plates. The plates were
incubated for 24hrs at 37"C. After incubation,
selected colonies were grown on minimal media
supplemented with 1%o of sterile paper pulp as
carbon source. The plates were incubated for 24hrs
at 37"C. After incubation, the appeared colonies
were subjected for morphological and biochemical
analysis. The obtained results were compared with
Bergey's manual of systematic Bacteriology for
strain identification (Bhairavi et al.,20ll).
Screening of PHB producers
For isolating PHB producing bacteria, Sudan black
B and Nile blue A staining were performed and
only the colonies showing positive results were
carried forward for production (Anish Kumari et
a|.,2014)

PHB Production
Modified Mineral Salt medium without glucose was
used as production medium supplemented with l%
paper pulp which is separately autoclaved and then
mixed with the medium (Anteneh and Fantahun,
2016).

A comparative set with mineral salt
medium with its proper composition was also set
with same selected strains. The medium is
incubated at 37"C for 24hrs. Effects of pH,

Table-l : Morphological characters

temperature and incubation time on PHB
production were also determined. (Obruca et al.,
20ls)
Extraction and Confirmation of PHB
The extraction procedure was performed as

d.escribed by Anteneh and Fantahun in2016.
FTIR spectrophotometer analysis of PHB
About 1 mg extracted sample of PHB was dissolved
in 5 ml chloroform. After pellet was formed by
adding KBr, spectra were recorded at 4000-
400 cm-r range by Spectrum 65 FT-IR (Anteneh
and Fantahun,2016).

RESULTS AND DISCUSSION
PHB was produced from five bacterial isolates that
are isolated from oil contaminated soil. By
performing various biochemical and morphological
tests and comparing their results with Bergey's
Mannual of Systematic Bacteriology, the isolates
were assumed to be isolate-l : Pseudomonas,
isolate-2: Klebsiella, isolate-3: Bacillus, isolate-4:
Enterobacter, isolate-5 : Staphylococcus.
PHB production was performed by using two crude
carbon sources, groundnut oil cake powder and
molasses against pure sugar glucose. Effect of
different parameters like pH, temperature and
incubation time was also performed. From the
tables and their fespective graphs it is clear that for
all isolates, the most optimum pH is pH 7, the most
optimum temperature is 35'C and most optimum
incubation time is 48hrs. The results also declared
that the crude carbon sources gave better production
against pure sugar, which are showing similarity
with the previous work.

Character Isolate Pl Isolate P2 IsolateP3
Size 3mm 3mm 2mm

Shape Rod Rod Rod
Colour Cream white Cream
Margin Irregular entire entire

Elevation Concave Concave Convex
Consistancy Smooth Smooth Mucoid

motilitv motile motile motile
Opacity Opaque Ooaque Opaque

Gram's nature Negative positive negative

*or*
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: Effect of incubation time on pHB production

Fig. I: Effect of pII on pHb production
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Fig.4: FTIR Spectrum of produced pHB
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