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Abstract: PIIS producingbacterium was isolatedfi'om dairy indushy soil. Identification was performecl
by Sudan black B andMle blue A staining" PHB production was performedby usingwhey as sole carbon
sowce u'ith minimal medium. Comparative production using pure sugars as carbon source was also
corried out. Molecular characterization of most eficient producer was done by t63 rHNA sequencing.
Ihe strsin was identified as Bacillus cer.eus Q,ICBI Accession numbet.- MZ6A5M0). Effect of different

Psraweters on pro.duction was also cawied out and it wasfound that maximutt prorhtLtion (54%e) takes
place with 3% of whey at pH 7 and temperature 35"C afier 18 hours. On camparison with pure sugarc,
eficient production was observed with whey. The formed PHB wos initially confirmed by W-WS
speclrophotometry with mdximum absorbance at 235nm confirmed by FTIR, GCMS, LCMS, H|LC,
DSC, 13C- NMR, |H-NMR. Biodegradotion studies of produced polymer were also carried out and the
polymer was found lo be completely biodegradoble in both in vivo tmd in vih.o cowlitions. |he pr.esent
imsestigation aims to isolate rmd identify patent PHB prodacers on a cheop and easily available cmbon
source that is whey.

Keywords: PIIB, 16s rRNA sequenoing, Bacillus cereus, FTI& GCMS, LCMS, Dsg trc-NM& 
'H-NMR

I.INTRODUCTION
PHA is polyesters that are nahrrally or artificially accumulated as water insolublo granules within a yariety of
microorganisms, $bject to specific csnditisas. PHAs are regarded as a renewable resourcos-bassd alternativs to
pehochomical polyaers. The advantagoous chracter of PHAs lies in its onyironmontal biodegradabilit_v and bio
compatibility. PHAs cover a lmge scale of biological polyeslers having properties in the range from thermoplastic to
elastomers. The first identified and still most in'estigated PHA is poly-3-hydrory buryrate @HB) (Kovalcik et al.2olg,
Devi ei al. 2015 anil Mohapatra et al. 2015).

Poly-L-hydroxybutyrate @HB) is thermoplastic polyester. It is biocompatible and biodegradable, md therefore, of
industial inrerest. In the oelt PI{B is auintracel hrlar gtorage martorial sFfhesized during unhalanced growfh .nndirions-

All bacteria which are capable of PHB synthesis accumulate PHB during the stationar-v phase of growth when the cells
beoome limited for au essential autrient but have an excess for carbon sources (Aslim et al. 1998, Ghate et al. 20l l and
Reddy & Thhwala20l2).

U. MATERIALS AND METEODS
2.1: Collection of Samples

TL€ soil samples were collected from Nardod Dairy situated in the MIDC area.

2.2: Isolation of Bacteria

The smples were serially diluted aad used as iiroculum for steaking on nukient agar plates. The colonies showing
positive results for Sudan black B staining aud Nile blue staining were taken forwmil for PHB production and
identification by microbiological tests aceording to Bergey's Marual ((Abdel Kareem et al. 2017).
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2J: Screening for pHB production
After incubation' the colonies were subjected to Sudan black B andNile blue 

f -slainins. 
The colonies showing the

fitffi;ffifulation 
of granul., *... used to proceed t 'tdd;;., r. jorr, i"irr*, ,, 

"i' 
j,o, 

Reddy &

2.4:PHB production with pure Sugars
For pure sugars' the strains were iniculated in minimal media supplemented with 2o/o lactoseand for crude source,medium was supplemente d with 2%o whey. rt 

" 
n*t, *." io"uuut"i?;r-r"r, 4ghrs, and 72fus at 37oc.

2.5: PHB extraction & Conlirmation
PHB extraction was carried out by Abdel Kareem et aI. 200g and Agui,e et ar. z'umethod.The cells were lysed with NaoH digertio, n,riioo-*d cenhituged at 6000rpm for 20min.The extracted PHB was. confitmed uy w-vri sp.rr.oprotl."t"t ilil method, the pHB was acidified withconcentrated surphuric acid to form crotonic acid which was measured at 235nm.

2.6: Molecular,iharacterization
Molecular characterization.lvl.rerformed 

by using techniques FTI& rH_NMR 
and r3c_NM& 

H*LC, GCMS, LCMSand DSC (Bhuwal et at. Z}t3,Bhuwal 
"t 

ut. iOiij.'

2.7t Biodegradation studies
A. In-vitro biodegradatior ofpIIB
The PHB degrading ability of fungal and bacterial culh'es in solid medium w1 deterlined by over layer plate assay,and in liquid medium was determineo ry."**ing *o,arr, in growing cult*e rrauing rrre as sole carbon source.

B. ln-vivo biodegradation ofpHB

il"^tiTtlnT:ffi:T-;'r?:*-rT;:tffiffpreparedusingctrtororormassorventasperthemethoddescribed

i"frHf##i'Jl$ffi:lfj;; M'*s";0it K;araver er ar. 2010, Artaee et at. zot|,Singh et ar. 2013, ransengco

UI. RESTTLTS
3.1: Identification of pIIB producing Bacteria -4r 

twvv!ru

In sudan black B *d''ng:-fu'ple Io black granrt* were observed intracellular with pink background in pHB

fi:ffiillfl: *fit]+ il;.'***"ulating 
lolonies, after Nile brue A sraining showed strong bright fluorescence

J.2: PltB Production

The bacterial strains that showed positive results for sudan black B and Nile blue A staining were selected for pHB

[:Tti".:;il: 
production media were supplemented with crude carbon sourcesand a 

"o*parative 
set wirh pure sugars

o Eflect ofsubstrate concentration on pHB productir
% . bl !!: j:g-tfl.-.r..f19m dairy industry soil
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EfIect oftemperature on PHB production by isolates from dairy industry soil

Effect of temp. on PHB Production

60

40

20

0

&Dt

wD2

r Effect ofpH on PHB production by isolates from dairy industry soil

Effect of pH on PHB production
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o Effect of incubation time onPHB production by isolates from dairy industry soil

3.3: Molecular Characterization

FTTRGCMS
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PHB Production (7o)
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PHB Production(%o)
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3.4: Biodegradation Studies

a) Biodegradation in liquid and solid medium by soil isolated bacteria

The biodegadation studies were camied out in minimal

Isolated strain of Bacilltts was inoculated in it.
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with 0l.giml PHB as sole carbon source.

rJ
r,rrri Gunr,,lfll[mil f^*

Puma (Jn.) Dlst.prrUhanl '

s' :B 18 ?*' ,i6 ?.fr ,9 48

Tampsraturefc)

Go"ordlnetOr

aat&..$ s e ,n s x & s k

LCMS DSC

-' ^z'- r o"t'n"i*i*am1 Xl'ahrvld'yaFy1'



'*.d ,. IJARSGT 
lssN (online) 2581's42e

ru*r..
xfid lnternational Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

XJAffiSfrT
Impact Factor: 6.zsz 

volume 2' lssue 2' July 2022

b) Invivo Biodegradation Studies

The PHB films of det.inite size were buried in soil. The changes were observed after every week. The observed changes

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

soil microbes.

IV. CONCLUSION

From the results, it can be concluded that PHB producing bacteria can be found in Dairy soil. The PHB can be produced

by using uude sources like whey that gives more production (54%) than or1 pure sugars.

Moreover, the most appropriate parameters lor PHB production are 3olo of rvhey at pH 7 and temperature 35oC after 48

hours.

The produced PHB was confirmed using techniques tike FTIR, HPLC, GCMS, rH-NMR, 
'3C-NMR, LCMS. DSC.

165 rRNAsequencingof mostpromisingproducerDl shows itisBacilhts cereasNCIM-M2605040.

In this way, the present study concludesthat Bacillus cereas isolated from dairy soil shows marimum PHB production

(54%) on whey as compared to pure sugars. The produced PHB was confirmed with different techniques like FTIR,

GCMS, LCMS, HPLC, DSC, I3C-NM& IH-NMR.
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