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' Hazardaus Waste (HW) every year. As per Schedule TV of the Hazardous Waste Rules, 2008, both
used oil & waste oil have been categorized at *hazardous waste’ and also listed in Schedube | under
ﬂff 'f'-_“':f- Spent Gl {used & waste oil) hag been classified as *RED" category. (PR Selvi et al). Motar .
oil picks up !_ variety of ]Ia:m.n:llrm contamimante when wsed in enpine: and transmissions, Thess
conisminants m“cluﬂt bead, cadmivm, chromium, arsenic, dioxing, benzene and polyeyelic sromatics,
If used motor odi and the contaminants it cantains are dispased of inapproprately and releated into the
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2004}, It i5 also 8 serious threat to plant end animal life. Marioe species can be adversely alfecied by

oil concepiralions as low as ene ppre The oil film on water blocks sunlight, making it hatdar T
or plants to photosynthesizo (Jhanani. 5 et al). Biodegradable plastics are a group of biopalymers
synthesized by many bacteria and archaca. Among the various biodegradable polymer materials,
polyhydroxysikencates (PHA) provide a good alternative to petrochemical plastics beeausc thoy are
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Plastic materials that have heen umiversally used in our daiky lives but now
they are causing serious environmental problems. To overcome this, the
only aliemnative s use of bioplastic and for this, a decrense in s
production cost is required. My work aims to use paper pulp ss carbon
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Hl'!l"'j‘m‘d“ _ source for PHE production. Three isolates have used here which are

Plastic materials, actually isolsted from paper industry soil. They were biochemically

Bw"ﬂ‘" Papsr pulp, characterized with Bergey's Mannual of Systemaric Bacteriology. The

Gl 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 PHE
was confirmed with FTIR analysis.”

INTRODUCTION promising altemative to synthetic nondegradable

Plastic materials that have been universally used in
our daily lives but now they are causing serious
environmenial problems. Millions of wons of these
nondegradable  plastics - accumulate  in  the
environment per vear. 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 is the use of
biodegradable plastics and among  them
polvhvdroxybutyric acids (PHB) are drawing much
atiention.  They  are  common  intracellular
compounds found in bacteria, archaea, and in fow
eukaryotes such as yeasts and fumgl. PHAS are
carbon and energy reserve polymers produced in
soime microorganisms when carbon source i8 in
plentiful and other nutrients such as nitrogen,
hosphorus, oxygen or sulfur are limited. PHB is
d to accumulate in varieties of microorganisms

plastics. These polymers are accumulated
intracellular membrane enclosed inclusion wp to
904 of the cell dry weight under conditions of
nuirient stress and act as energy reserve material, It
has similar mechanical propertics as those of the
oil-derived conventional plastics like pelypropylene
or polvethylene which can be molded, made into
films, spun into monofilaments, and used 1o 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 Kumard &ral, 2013).

Cellufose  is  always been  the maost
abundamly available waste in the world. 1t can be in
the form of agricultural wasie, feod 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 of carbon
for PHE production {(Muthu Kumar A, 2007).

rve food material. They are the mosi
common biodegradable polymer that can be usedgis
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Abstract

Plastic mmerials that have been universally wsed in owr daily lives bat now
they are causing serious environmental problems. To overcome this, the
only aliernative it use of bioplastic and for this, a decrease in s
production cost is required. My work aims to use paper pulp as carbon

Keywords: source for PHB production. Three isolates have wsed here which are

Plastic materials, actuslly isolated from paper indusiry soil. They were biochemically

ET"'T“& Pager pulp, characterized with Bergey's Mannual of Systematic Bacteriology. The

FhBEEL iznlates produced more PHB with paper pulp & compared with pure sugar
a3 carbon source, Effect of different parameters like effect of pH,
temparature and incubation time was also derermined. The produced PHB
wias confirmed with FTIR analysis.

INTRODUCTION promising alternative to synthetic nondegradable

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 vear, For efficient management of
used-plastic materials, recycling is one solution. Bui
as the speed of utilization is much higher than speed
of recycling, it cannot be used as a practical method
that could be wsed on commercial scale. Anodher
solution fo reduce plastic residue is the vse of
biodegradable plastics and among them
polvhydroxybutyric acids (PHB) are drawing much
mtention. They are  common  intracellular
compounds found in bacteria, archaea, and in few
pukaryotes such a&s yeasts and fungi. PHAs are
pachon and encrgy reserve polvmers produced in
some microorganisms when carbon source is in
plentiful and other nutrients such as nitrogen,
hogphorus, oxygen or sulfur are limited. PHB is
d to aceumulate in varieties of microorganisms
rve food material. They are the most
mmrmn biodepradable solymer that can b-e
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plastics. These polymers are accumulated
infracellular membrane enclosed inclusion wp to
o of the cell dry weighl under condifions of
ptrient stress and act as energy reserve material, I
has similar mechanical properties as those of the
oil-derived conventional plastics like p-:-lwmpyl:m
or polyethylene which can be molded, made into
films, spun inte moncfilaments, and wsed o make
heteropolymers with other synthetic polymers and
many more applications in agriculiure, packaging,
and medical field being biodegradable and also
immunologically compatible with human tissues
CAnish Kumari er al,, 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 of carbon
ﬁ:-r PHE production (Muthu Kumar A, 2017).
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The present study anfempis to use paper pulp as
crude carbon zource for PHB preduction and the
efficiency will be compared with wse of pure
glucose sugar. .
Isolation of Bacteria

Ig of paper pulp sample was taken from cardboard
industry located in Manded region. The sample was
serially diluted with sterile saline and inoculated on
Sterile nutrient agar plates. The plates were
incubated for 24hrs st 37°C. After incubation,
selecied colonies were grown on minimal media
supplemenied with 1% 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
anilysis, The obtained results were compared with
Bergey's monual of systematic Bacteriology for
strain identification (Bhairavi ef al,, 20113,
Screening of PHE producers

For isolating PHE producing bacteria, Sudan black
B and Mile blue A staining were performed and
only the colonies showing positive results were
carried forward for production (Anish Kumari er
al., 2014)

PHE Productivn

Modified Mineral Salt medjum without glucose was
used as production medium supplemented with 1%
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 sel
wilh same selected sirains, The medium is
incobated af 37*C for 24hrs. Effecis of pH,

Table-1: Morphological characters

temperature  and  incubation time on  PHB
production were also determined. (Obruca er af,
201 5)

Extraction and Confirmation of PFHB

The extraction procedure was performed as
described by Anteneh and Fantphun in 20046,
FTIR spectrophotometer analysis of PHB

About 1 mg extracted sample of PHB was dissolved
in 5ml chloroform. After pellet was formed by
adding KBr, spectra were recorded ar 4000-
400 cm™ range by Spectrum 65 FT-IR (Antench
and Fantabum, 20067,

RESULTS AND DISCUSSION

PHB was produced from five hacterial isolates tha
are Jselated from oil contaminated soil. By
performting various Bochermical and morphelogical
fests and comparing their results with Bergey's
Mannual of Svatematic Bacteriology, the izolates
were  assumed 1o be isolate-1: Prendomeonas,
isolate=2: Klebyielia, isolate-3: Bacillu, isolate-d:
Emrerobacier, isolate-5: Stapinlococcus.

PHE production was performed by using two crude
carbon sources, groundmuot oil cake powder and
molasses against pure sugar gloecose. Effect of
different parameters like pH, temperature and
incubation time was also performed. From the
tahles and their tespective graphs it is clear that for
all isolates, the most optimum pH is pH 7, the most
optimum temperature i 35%C and most oplimum
incubation time s 48hrs. The results also declared
that the crude carbon sources gave better production
againsl pure sugar, which are showing simdlarity
with the previous work.

Character [solate Pl Izolate F2 [sniateP3
Rize A 3mm 2mm
Shape R Rod Faod
Colour Cream white Cream
Margin Trregular enlire entire
Elevation Concave Concave Convex
Consistancy Smooth Smooth Mucoid
matility motile molile motile
Opacity Opaque Opagque Chpagque
Gram's nature Megative positive | _negative
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Table-5. Effect o
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_Fig. J: Effect of incubation time on PHE production Fig. 4: FTIR Spectrum of produced PAB
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