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Abstract; PHIB producing bacterium was isolated from daivy industry seil. Identification was performed
by Sudan black B and Nile blue A staining. PHB produciion was performed by using whey as sole carbon
Source with minimal medium. Comparaiive production using pure Stgars as carhon source was also
carried out. Molecular characterization of most efficient producer ways dore by 168 rRNA sequencing.
The strain was ideatified as Bacillus cereus (NCBI Accession number- MZ6050401). Effect of different
parameiers on production was else carried eut and it was found that modmum production (34%) takeyx
Place with 3% of whey at pH 7 and temperature 33°C afier 48 hours. On comparison with pure SHEAYS,
efficient production was observed with whey. The formed PHEB wos initielly confirmed by UV-VIS
spectrophotomerry with maximum absorbance af 235nm confirmed by FTIR GCMS, 1.CMS, HPLC,
DSC, 13C- NMR, |H-NMR. Biodegradation studies of produced polymer were also carried ouf and te
polymer was found ta he completely bivdegradable in both in vive end in vifre conditions. The presens
frvesfigation aims to isolate and idenlify potent PHE praducers on a cheap and easily available carbon
setrce thal is whey.
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. LINTRODUCTION

PHA is polvesters that are natarally or artificially accumulated as water insoluble granulcs within a vancty of
microorganisms, subjccl lo specific conditions. PHAs arc reparded as a rencwable resources-based aliornative to
petrochemical polymers. The advantageous character of PHAs lics in its environmental odegradability and bio
compatibility, PHAs cover & large scale of biclogical polyesters having properiics in the range from thermoplastic 1o
clastomers. The first identified and still most investigated PHA is poly-3-hydroxy butvrate (PHB) (Kovalcik et al. 2019,
Deviet al. 2015 and Mohapatrs et al. 2015).

Poly-L-hydroxybutyrate (PHB) is thermoplastic polyester. Ti is biocompatible and biodegradable. and therefore, of
industrial interest. In the coll, PHB is an intraceltular storage material synthesized during unbalanced growth conditions.
All bacteria which are eapable of PHB synthesis accumulate PHB during (he stationary phase of growlh when the cells
become limited for an essential nutricnt but have an excess for carbon sources (Aslim ot al. 1998, Cihate et al. 2011 and
Reddy & Thiumala 2012),

1. MATERIALS AND METHODS
2.1: Colleetion of Samples
The s0il samples were collected from Nanded Dairy situated in the MIDC arca,

2.2: Isolation of Bacteria

The samples were semally diluted and used as inoculom for streaking on nutrient agar plates. The colonics showing
positive rosulls for Sudan black B staning and Nile blug staining were taken forward for PHB prodyction and
identfication by microbiological tests according lo Bergey's Manual ((Abdel Kareem et al. 2017).
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2.3: Sereening for PHB Production
After incubation, the ¢olonies were subjected to Sudan black B and Nile blue A staining, The colonics showing the
presence of accumulation of granules were used to proceed further (Bhuwal et al. 2013, Bhuwal etal 2014, Reddy &
Thirumala 2012},
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Z2:4: PHB Production with Pure Sugurs
For puce sugars, the strains were inoculated in minimal media supplemenied with 2% luctose and Tor crude source,
medium was supplemented with 2% whey. The flasks were ingubated for 24hrs, 48hrs, and T2hrs at 37°C,

2.5: PHB extraction & Confirmatian

PHB extraction was carried out by Abdel Kareem et al. 2008 and Aguirre et al. 2017 method,

The cells were lysed with NaQF digestion method and centrifuged at 6000rpm for 20min,

The extracted PHB was confirmed by UV-VIS Spectrophotometer, In thig method, the PHB was acidified with
concentrated sulphuric acid to form crotonic acid which was measured at 235nm,

2.6: Molecular Characterization
Molecular characterization was performed by using techniques FIIR, 'H-NMR and C-NMR, HPLC, GCMS, LCMS
and DSC (Bhowal et al. 201 3, Bhowal et al, 2014),

2.7: Biodegradation studies

A, In-vitry biodegradatiun of PIiB

The PHR degrading ability of fungal and hacterial eultures in solid medium was determined by over layer plate assay,
and in liquid medium was determined by measuring turlidity in growing culture having PHB as sole carbon source,

B. In-vivo biodegradation of PHB ’
Biodegradation of PHE biofilms: PHE biofilms will be prepared using chloroform as solvent as per the method described
by Nadia Altace et al and subjected to biodegradation,

{Gangurde et al. 2017, Ramehander Merugu 2012, Kumaravel et al. 201 0, Altace et al, 2016, Singhctal 2013, Tansengco
& Dogma 2004 and Rech et al. 20209

IL RESULTS

3.1: Tdeniification of PITR Produocing Bacterin
In Sudan black B staining, Purple to black granmules were observed intracellular with pink background in PHE

accumulating bacteria. The PHA-accumulating colonics, afier Nile blue A staining, showed strong bright [lnorescence
on irradiation with UV light,

3.2: PHB Production
The bacterial strains that showed positive results for Sudan black B any Nile blue A staining were selected for PHR

production, The production media wers supplemented wilh crude carbon sources and a comparative set with pure sugarsg

was also st up,
*  Effect of substrate concentration on PHR production b
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s Effect of temperature on PHB production by isolates from dairy industry soil
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+  Effect of pH on PHB production by isolates
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3.3: Molecular Characterization
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3.4: Biodegradation Studies
a) Biodepradation in liguid and solid medium by soil isolated bacteria

The biodegradation studies were carried out in minimal medium syp lcm-:nted with 01.g/ml PHE as sole carbon source.
Isolated strain of Bacillus was inoculated in i %

Copyright to WARSCT oo PRINCIPAL 75
www.ljarsct.co.in Shri Guru BJd‘i”*ltw'nl Mahavidyalaya
Co-ordinater e Puma (Jn.) Dist.Parbhan
AC NG .

e et TR avidyaiayg



-]
JARSCT

Impact Factor: 6252

b} Invivo Biedegradation Studies

The PHB fifms of detinite size were buried in svil. The changes were observed afier every week. The observed changes

were In the form of reduction in size, decomposition, holes and cracks that could be related to their biodegradation by

soil microbes,
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1¥, CONCLUSION
From the results, it can be concluded that PHB producing bacteria can be found in Dairy seil. The I'HB can be produced
by using erude sources like whey that gives more production (54%) than on pure sugars,
Moreover, the most appropriate parameters for PHD production are 5% of whey at pH 7 and temperature 35°C after 48
hours,
The produced PHB was confirmed using techniques like FTIR, HPLC, GCMS, 'H-NMR, "C-NMR, LCMS, DSC.
168 tRNA sequencing of most promising producer D1 shows it is Baciflus cerews NCIM- MZG05040.
Tn this way, the present study concludes that Sacilfus cereus isolated from dairy soil shows maximum PHE production
(54%%) on whay as compared 10 pure sugars. The produced PHE was confirmed with different techniques like FTIR,
GCMS, LCMS, HPLC, DSC, ¥C- NMR, 'H-NMR.
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