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Abstract

To meet the food demand of ever-growing global human population, agricultural
practices areé largely relied on the application of chemical ferlilizers. Chemical fertilizers
synthesis highly contributes in Global warming through preenhouse gases production. To feed
the overgrowing human population as well as to maintain -the global environmental &
agricultural sustainability, undersianding of soil complex is prmanly imporiml nol only o
supply sufficient food but also to maintain global environmental sustainability for upcoming
generations. Soil microbial population has immense potential in attamming the agnculural
sustainability in present environmental conditions Endophytic microorganisms are ubiquitous in
most plant species, residing latently or actively colonizing plant tissues locally as well as
systemically. Endophytes will be delined as those microorganisms thal can be isolated [rom
surface-disinfested plant tissue that do not visibly harm the plant, Historically, endophytic
microorganisms have several beneficial effects on host plants such as plant growth promotion
and increased resistance against plant pathogens and parasites, Phosphate solubilisation,
biological Na fixation, production of siderophore & production of plant-growth substances used
by endophytes for growth promotion of crops. Synthesis of antimicrobial compounds are the
tools of endophytes to use for crop protection. Hence, it’s high time to explore nonconventional
resources for the development of sustainable crop production technologies without damaging the

environmental sustainability.
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L. Introduction

Today’s world facing immense challenge in agriculture sector particularly for the
production of environ;nentally sound and sustainable crops. Large amount of chemical fertilizers
and pesticides are used for enhancing agricultural yield to fulfil the demands of ever-increasing
population. Since this has placed a considerable burden on the agriculture, ecologically safe
alternatives are required (o improve productivily and sustanability in agriculture [1]. One of the
options is the use of microorganisms, ag they have huge potential, thereby reducing the
consumption of chemical fertilizers [2].

Soil microorganisms provide several benefits to agriculture through improving plant
nutrient availability, plant health, and soil quality [3]. Endophytes are defined as
MICroorganisms, commonly bacteria and fungi which live the whole or some stage of their life
cycle in inner plant cells withoui expressing any adverse effect Owing to the potential role of
endophytic bacteria in plant-growth promotion and disease managemenl properties, endophvies
can be used as bioinoculants in agriculture to increase crop productivity. Many reporis are
availabie with regard t0 the application of endophytic bacteria to enhance the plants resistance to

disease and promote plant growth, Thus, employing endophytes in agricultural practices would

result in better soil health and sustainabie crop production [4].
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L Introduction

Today's world facing immense challenge in agriculiure secior particularly for the
production of envirun;nemally sound and sustainable crops. Large amount of chemical feriilizers
and pesticides are used for enhancing agricultural yield to fulfil the demands of ever-increasing
population, Since this has placed a considerable burden on the agriculture, ecologically safe
alternatives are required (o improve producti vity and sustainability in agriculture [ 1]. One of the
options is the use of microorganisms, as they have huge potential, thereby reducing the
consumption of chemical fertilizers [2].

Soil microorganisms provide several benefits to agriculture through improving plant
nutrient  availability, plant health, and soil quality [3]. Endophytes are defined as
MiCToOrganisms, commenly bacteria and fungi which live the whole or some stage of their life
¢ycle in inner plant cells without expressing anv adverse effocl Owing to the potential role of
endophytic bacteria in plani-growth promotion and digease management properties, endophytes
can be used as bicinoculants in agriculture to increase crop productivity. Many reports are
available with regard 10 the application of endophytic bacteria to erihance the plants resistance to
disease and promote plant growth. Thus, employing endophytes in agricultural practices would

result in better soil health and sustainable crop production [4],
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2. Diversity & Distribution of Plant Associated Endophytes

Sr.No | Endophytic Microorganism Plant Specles | Reference

1 Preydomonas  putids  Bacdlius  pumbies, | Conon Chan et 31, {1995
Aureolacteriumiaperdae Burkhplderia
Solerrearun and Phyliskarierivm
rukiacoarng

2 a-Preechosieria, Erwraa 5p.. | Sovbean Ziomeel e al {2002y,
Agrobactovien 3. p-Profesdacterta: ¢ Kuitinsky-Sobral et 3l
Preudemonas citrongliolis, (2004
L enzihabitgs,  Poatommen, K
prewnantzs, Komvtoce Eprerobacier up,

Prroda 5G, B, AEEIOMFIET
Firmicwes, Baciiius frstidicos

3 Achromodacter xvlasoxsdans, Alcciipenes | Sunflower | Forchetu st ai. (2007]
0 i

1 B-Protectasieria Burbiwldoria capacia - | Wheat Balandrean = ab.
Frofeobgerente. Klabnollo sp. Firmicuies. (2000 Zmnel et ab,
Bactilus Folmnng Asttnobactoriz: (2002, and Insguez et
Yeodacrerium sp. al. {2004)

& Bavtlivg and Sphingopmais Strawberry Diag eral, {2009)

& -Protevbacteria. - Pseudomonas g, P | Temato ! Piliay and  MNowak
sirtigae, P porugmoss  Eichericiia f1997), Yang er al
colt, Firmicites, Srevibachinz brovis (2C1Y), and Patel et al,

i (2617
B Trichederma ¢itrinevirids Paectlomnces | Actinidia Luetal, {2011}
marguandil, Acremoninvw  furcatum | macresperma
Cylindrocarpon pauciseprarum,  and
Chastomium glodosum
B Aspergiiius wigar, A flavuz, 4. nidulanz, | Cannabis Gautzm et al (3013)
Penictlitum e’.‘n’!i'}_\agﬂﬂkm B cifrome, | sativa
Phoma Rivcopus, Coilarorrichum,
Cladasgorivm and Curvularia
9 Ramichloridiim ceranhilum Chmese Xz eral, (20163
cabbage
16 a-Proteobacteria: Rhizodium eili f- | Maize Fisher et al. ({19923
Protegdacrirla Burkholderia pickattii, B Melnroy and Kloepper
cepacia, Achramobacter, Herbaspurilium (1995), Palus et al,
serapedicas -Proteobacieria; Erwinta {1984), Chehus and
tp., Entersbacier ip, E  cloacas Trplett( 200 1), Zanniel et
Stenotrophomonas 3p, Klebsialia sp, K al, {(2042) Rosenblusth
terrigena, K pnewmonice, K variicols, and Alammez Fomero
Poendomoras sp. {2004, and Raj at 3],
P asrugmasa, P, fluorescens Firmicutes: (2007
Baciflus sp. B mofavenzin B
thuringiensis,
5 megaerion, B subtilis, B, pumilus,
Lysinibaciiius, Pagnidacilluz
Acrinobacteria |
Conmebarrerinm 3o, Arthrobaster !
gladiformis,
Mizrabarierium testacenm [
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Endophytes may enter the interior of the rool through auxin-induced tumors, woungs,
lateral branching sites by hydrolysing wall bound cellulose, Many plant species in the globe,
each one hosts several to hundreds of endophyles creating an enormous biod iversity [6].

Distribution oF endophytes depends on their ability to colonize and suitability of host
plant resources, probably isolated endophytic bacteria from plants for the first time and till now,
in 16 phyla more than 200 bacterial genera have been reported as endophytes |7].

3. Important Role of Endophytes in Sustainable Agrienlture

Endophytic bacteria play a major role in increasing plan growth through beneficial
effects on host plant These bacteria enhance plant growth through increase in germinalion
percentage, leaf area, chlorophyil content, biomass production, root & shoot ratio, nitrogen
concentrafion, protein content, hydraulic acti vity and siresses tolerance against drought, flood,
salinity, ete. These bacteria also enhance plant-growth actively by increasing plant nutrient
availability, reduction in ethylene production, and passively by developing tolerance against
myriads of plant pathogens [].

4. Biological Nitrogen Fixation

Nitrogen is thé most important nutrient for plant growth [9). 78% of the N: gas present in
the environment but it is unavailable to most of the plants and animals. Plants absorb nitrogen in
the form of nitrate and ammonium ions. Conversion of gaseous nitrogen into ammonium ion
through bacterial activity is called as biological nitrogen fixation (BNF). The Nitrogenase
enzyme is a key enzyme in this Biological Nitrogen fixation,

Table: Biological Nitrogen Fixation by Endophytes (Name and associated Piants) [10].
@ndophﬁes  Associated Plants |

\. Rhizobtum leguminosarum by, Trg',fm'jf_q{jce o
I

2 Burkholderia | Rige

-
3. Azospirithem Rice

. G. diazotrophicus, H. seropedicae, H. | Sugarcane
rubrisubalbicans, A. amazonense and
| Burkholderia sp.
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Endophytes may enter the interior of the root through auxin-induced tumors, wounds,
lateral branching sites by hydrolysing wall bound cellulose. Many plant species in the globe,
each one hosts several to hundreds of endophytes creating an enormous biodiversity [6].

Distribution of endophyies depends on their ability to colonize and suitability of host
plant resources, probably isolated endophytic bacteria from plants for the first time and till now,
in 16 phyla more than 200 bacterial genera have been reported as endophytes [7].

3. Important Role of Endophytes in Sustainable Agriculture

Endophytic bacteria play a major role in mcreasing plant growth through beneficial
effects on host plant, These bacteria enhance plant growth through increase in germination
percentage, leaf area, chlorophyll content. biomass production, root & shoot ratio, nitrogen
concentration, protein content, hydraulic activity and stresses tolerance against drought, flood,
salinity, ete. These bacteria also enhance plant-growth actively by increasing plant nutrient
availability, reduction in eihylene production, and passively by developing tolerance against
myriads of plant pathogens [8).

4. Biological Nitrogen Fixation

Nitrogen is the most important nutrient for plant growth |9]. 78% of the N2 gas present in
the environment but it is unavailable to most of the plants and animals. Plants absorb nitrogen in
the form of nitrate and ammonium ions, Conversion of gaseous nitrogen into ammonium ion
through bacterial activity is called as biological nitrogen fixation (BNF). The Nitrogenase
enzyme is a key enzyme in this Biological Nitrogen fixation,

Table: Biological Nitrogen Fixation by Endophytes (Name and associated Piants) [10].

an@

Endophytes | Associated Pl

L. Rhizobium leguminosarum by, Trifolii ' Rice
I

2 Burkholderia | Rice

3. Azospirillum | Rice

4. G. diazotrophicus, H. seropedicae, H. | Sugarcane
rubrisubalbicans, A. amazonense and |
Burkholderia sp. '
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5. Phosphorus Selobilisation

The use of endophytic microorganisms in agriculture has increased in recent vears. Such
microbes promote the growth of plants and facilitate the control of biological pests and
phytopathogens, as well as the production of metabolites of pharmaceutical interest [11]. Several
soil microorganisms, including bacteria and fungi are able to mineralize organic phosphates and
solubilize inorganic phosphates. Phosphate solubilization might be achieved via several
mechanisms such as hydrolysis or processes involving enzymes like phosphatases. Phosphatases
produce organic and inorganic acids through pH reduction, carbon dioxide formation and the
enzymalic reduction of metals [12]. Among the bacteria able to solubilize phosphate, the
genera Rhizobium [13] Agrobacterium, Pseudomonas, Burkholderia, Erwin, Poenibgeillus,
Bacillus and Fysinthacillus sp. [14].

Table: Mechanisms in Microorganisms for P-Solubilisation [15]

' 8r.No | Microorganisms Features | References _
1 Serratic marcesence | Produce gluconic acid and solubilizes P | Krishnaraj and
Goldstein (2001)
2 Rahnella aquarilis Solubilize P and produce gluconic acid in | Kimet al., (1998)
E. coli DH5a
3 Interobacter Solubilize P in E, coli 109, does not lower | Kim et al,, (1997)
agelomerans pH ] -
4 Pseudomonas Solubilize P and produce gluconic acid in | Babu-Khan et al,
cepacia | E. coli IM 109 B - (1993) -
|5 Erwinta herbicola Solubilize P and produce glucome acid m | Geldstein and Liu
E. coli HB 101, probably involve in | (1987)
synthesis of PQQ
6 Bacillus subtilis | Solubilise P and produce gluconic acid Mehta et al,
CR8A (2013)

6. Potassium Solubilisation

K solubilisation 15 done by a wide range of saprophytic bacteria. fungal strains and
actinomycete [16]. There are strong evidences that soil bactenia are capable of transforming soil
K to the forms avalable to plant effectively. There is considerable population of KSB in soil and
in plant rhizosphere. These include both aerobic and anaerobic isolates that the most frequently
IK8B in soil are aerobic. A considerably higher concentration of KSB is commonly found in the
rhizosphere in comparison with non-thizosphere soil. Solubilization of K by KSB from insoluble
and fixed forms is an import aspect regarding K availability in soils. The ability to solubilize the

silicate rocks by B. mucilaginous, B. circulanscan, B. edaphicus, Burkholderia, A. ferrooxidans,
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Arthrobacter sp., Enterobacter hormaechei, Paenibacillus mucilaginosus, P. frequentans,
Cladosporium, Aminobacter, Sphingomonas, Burkholderia, and Paentbacitlus glucanolyticus
has been reported. Among the soil bacterial communities B. mucilaginosis, B. edaphicus and B
cirenlonscan have been described as effective K solubilizers [17].

Table- Classification of potassimm-solubilizing micreorganisms (KSM) |18]

8r.No | Isolation Source | Closes related | References
Species
1 Weathered materials of denatured ‘A. tumefaciens Diep and Hieu (2013)
rock mountain in Vieinam
[ 2 Soil in India | B. metallica Saiyad et al, (2015)
3 Wheat in India | A piechaudii Vermaet al,, (2015)
o Tea soil in India P, putida Bagyalakshmi ot  al,
(2012a, b)
5 Agricultural soils in India | F. aurantia Ramarethinam and
| Chandra (2006) |
6 Mica mine in India ) Gundala et al., (2013)
| amyvioligueficiens
7 Seil in India B. mucilaginosus Sukumaran and
| Tanarthanam (2007)

7. Antimicrobial Activity

Application of endophytic bacteria for suppression of diseases (biological control) can be

an eco-friendly approach m sustainable agricultural practices [19]. Application of endophyies

and their metaboliles were found to have promising potential in control of plant & human

pathogens and diseases.

Table- Examples of the endophytic activities against microbes [ 20] [21]

| See Endophytic Plants Pathogenic fungi/bacteria ]
No isolates
1 FPhomopsis sp Excoecaria Candica  albicans  and  Fusarium
agallocha OXVSpOrim !
2 Penicillium sp, Acrostichtm Staphylocaceus aureus, Candida albicans
Aureurm
3 Nodulisporium Juniperus cedre Bacillus megaterium, Microbotryum
sp violaceum, Septoria tritici, Chlorelly
. fusca i
4 Bacillies pumilus F. oxwsporum f sp. Pisi
3 Baciflus cereus Pseudomonas syrineas |
| 6 P. fluorescens I oxysporum f. sp. radicislveopersici
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8. Conclusion

Large use of chemical pesticides and fartilizers for increasing agriculture productivity has
disturbed the ecological balance which has led to the buildup of pesticide resistance among
pathogens. The application of endophytic bacteria for sustainable agriculture is an economically
sound, attractive, and eco-friendly approach, These bacteria have shown many beneficial impacts
on their host plant and contribute significantly to maintain sustainable agriculture, They have
been documented for promoting plant growth through several functional attrik utes viz., increase
in nutrient availability to the plants through fixation and solubilization of nutrients in soil and by
producing plant-growth regulators. The major impact regarding application of endophytic
bacteria in the agriculture is the significant reduction in the indiscriminate application of
agrochemicals like Pesticides, inorganic fertilizers, other artificial chemicals, etc. Successful
utilization of endophytes would make crop production eco-friendlier and Sustaingble. In the
[uture, researchers would be able to engineer microbial endophyvtes for increasing their polential
0 be used as microbial 1noculants, after fully understanding their function.
9. References

1. Vyas, P. (201 8). Endophytic microorganisms  gg bi?~inoculzmis for sustainable
agriculture. In Microbial bfapros;:ecrfng Jor susiainable development (pp, 41-60),
Springer, Singapore.

2. Adesemoye, A O., & Kloepper, J, W, (2009). Plant-microbes interactions in enhanced
fertilizer-use efficiency. Applied microbiology and biotechnology, 85(1), 1-12.

3. Barea, ). M, Pozo, M. J, Azeon, R, & Azcon-Aguilar, C. (2013). Microbial
interactions in the rhizosphere. Molecylar microhial ecology of the rhizosphere, [, 29-
44,

4. Mei, C, & Flinn, B. &, (2010). The use of beneficial microbial endophytes for plant
biomass and stress tolerance improvement. Recent patenis on biotechnology, (1), 81-
9s.

3. SBiurz, AV, Christie, B. R., & Nowak, J. (2000). Bacterial endophytes: potential role
in developing sustainable systems of crop production, Crifical reviews in plant
scierces, 19(1), 1-30.

\QM

PegrReviewed Referecel & {GC listed Joumal No, 40776

52
AW L Lk,_g'
P (R L) LR e
o 1oF e _ PRINCIPAL
¢ et e Shri Guru Buddhiswa:ni Mahavid
’:ﬂﬁﬁﬂ‘u\ﬁ‘&".% Purna fuim 3 et Dasks o
3 ".--‘I- )_k.bf:‘l !

yalaya



VOLUME - XTI, I88UE -1 - JANUARY - MARCIT - 2022
AJANTA - ISSN 2277 - 5730 - IMPACT FACTOR - 6.399 (www.sjifactor.com) CC-4

6.

11,

12.

13.

14.

16,

Qin, 8., Xing, K, Jiang, . H, Xu L. H, & Li, W. I. (2011). Biodiversity, bioactive
natural products and biotechnological potential of plant-associated endophytic
actinobacieria. Applied Microbiology and Biotechnology, 89(3), 457-473.

Mundt, I D & Hinkle, N. F. (1976) Bacteria within ovules and seeds. Applied and
Environmental microbiology, 32(5), 694-698.

Bhattacharyya, P. N., & Jha, D. K. (2012). Plant growth-promoting rhizobacteria
(PGPR):  emergence in agriculture. World Journal of Microbiology and
Biotechnology, 28(4), 1327-1350.

Ahemad, M., & Kibret, M. (2014). Mechanisms and applications of plant growth
promoting rhizobacteria: current perspective. Journal of King saud University-
science, 26(1), 1-20,

Prasad, M., Srinivasan, R., Chaudhary, M., Mahawer, §. K., & Jat, L, K (2020
Endophytic bacteria: Role in sustainable agriculture. In Microbial Endophytes (pp. 37-
60). Woodhead Publishing,

Azevedo, J. L., Maccheroni Jr, W, Pereira. J. O, & De Araijo, W. L. (2000)
Endophytic x.nicroorganisms; a review on insect contrel and recent advances on tropical
plants. Electronic Journal of Biotechrology, 3(1), 15-16.

Souchue, E. L., Azcén, R, Barea, J. M., Saggi-Jinior, O. J, & Silva, E M, R, D.
(2005). Selubilizagdo de fosfatos em meios sélido e liquido por bactérias e lngos do
solo. Pesquisa Agropecudria Brasileira, 40, 1149-1152,

Sndevi, M., & Mallaiah, K. V. (2009). Phosphate solubilization by Rhizobium
strains. Indian journal of microbiology, 49(1), 98-102.

Andrade, L. F, de Souza, G. L. O. D., Nietsche, S, Xavier, A A, Costa, M. R,
Cardoso, A. M. 8., .. & Pereira, D. F. G. S, (2014). Analysis of the abilities of
endophytic bacteria associated with banana tree roots to promote plant growth. Journal
of Microbiology, 52(1), 27-34,

Walia, A, Guleria, S, Chauhan, A., & Mehta, P. (2017). Endophytic bacieria; role in
phosphate sc;lubih'zariun, Endophytes: crop productivity and protection, 61-93,

Ahmad, M,, Nadeem, 8. M., Naveed, M., & Zahir, Z. A. (2016). Potassium-solubilizing

bacteria and their application in agriculture. Potassium solubilizing microorganisms for

sustainable ang\
Ma,
) N

\ Peer Reviewed Refereed & [G@ Joural | \. ’40‘%’6 'U“j;‘"ﬁi______... 63

HE std, 1003 |-

.\_\w/y

o) (\lﬁ\‘%

FRIMCIPAL o
Shri Guru Buddhiswami Ha!!;ﬂdrali}m
Purna (Jn.) Dist Parhen




VOLUME - X1, ISSUE - 1- JANUARY - MARCH - 2022
AJANTA - ISSN 2277 - 5730 - IMPACT FACTOR - 6,399 (www.sjifactor.com) CC-4

17. Etesami, H., Emami, 5., & Alikhani. H A (2017). Polassium solubilizing bacteria
(KSB): Mechanisms, promotion of plant growth, and future prospects A
review. Journal of soil science and plant nutrition, 17(4), 897-911,

18.  Velazquer, E., Silva, L. R.. Ramircz-Bahena, M. 1., & Peix, A (2016). Diversity of
potassium-solubilizing microorganisms and their interactions with planis, In Porassizm
solubtlizing microorganisms Jor sustainable agriculture {pp. 99-110). Springer, New
Delhi.

19, Backman, P. A, & Sikora, R. A. (2008). Endophytes: an emerging tool for biological
control. Biological control. 46(1), 1-3,

20. Prasad, M., Srinivasan, R, Chaudhary, M., Mahawer, 8. K, & Jai, L. K. (2020),
Endophytic bacteria: Role in sustainable agriculture. In Microhial Fndophytes (pp. 37-
60). Woodhead Publishing,

21, Yu. H, Zhang, L, Li, L., Zheng, C., Guo, L, Li, W., . & Qin. L, (2010). Recent
developments and future prospects of antimicrobial metabolites produced by
endophytes. Microbiological reseqrch, 165(6), 437-449,

eer Reviewed Refereed & UGC Fisted Jomraal No 0776

. o 1.".'3"3-'"-'-‘! .
g e \ PRWCIPAL
s i e Shri. Gury Buddhiewami :
o MRV WM Nahaiyate
o e Jﬁ::m?.!\.i 4315t Umna (Jn.) Dies n;.ﬁ?ﬂ!dy alaya




IJARSCT ISSN (Online) 2581-9429

= Intemnational Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

3 F it
LIARSOT Volurme 2, Issue 2, July 2022
[mpact Factor: 6.252
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Absteact: PHRB producing hacterium was iselated from dairy imdusiry soil. Identification was peeformed
by Suclan black B and Nile blue A staining, PHB praduction was performed by using whey as sole carbon
sowrce with mmimal medium. Comparative production USING PNFE sHgars as cardou source was ulio
carrred out. Molecular characterization of most efficient producer was done by 165 rRNA sequencmg,
The strain was identified as Bacillus cereus (NCBI Accession mumber- MZS05040), Effect of different
paramelers on production was alse carried ouf and it was found that mecimum production (54 ) takes
place with 3% of whey at pH 7 and temperaiure 33°C affer 48 hours. On comparison with pure sugars,
efficient production was observed with whey. The formed PHE was initighly confirmed by UV-VIS
speclraphatamelry with maxinnim absorbance at 235nm confirmed by FTIR, GOMS, LCMS, HPLC
DSC, 13€- NMR, 1H-NMR. Biadegradation studies af produced polymer were qiso carvied out and the
polymer was found to be completely biodegradable in both in vive and in vito conditions. The present
tavesligation aims to isolate and identify potent PHB producers on a cheap and easily available carbon
source that is whey.

Keywords: PHB, 165 rRNA Sequencing, Bacillus cereus, FTIR, GCMS, LCMS, DSC, PC-NMR, 'H-NMR,

) L INTRODUCTION

PHA is polyesters (hat are naturslly or artificially accumulated as water insoluble granuales within a vanety of
microorganisms, subject to specific condilions. PHAs arc regarded as a rencwable resources-based alternative to
pettochemical polymers. The advantageous characler of PHAS lics in its environmenial brodegradability and bio
compatibility. PHAs cover a large scale of biological polyesters having properties in the range from thermoplastic to
clastomers. The first identificd and still most investigated PHA is poly-3-hydroxy butvrate (FHB) (Kovalcik et al. 2019.
Devi et al, 2015 and Mohapatra et al, 2015),

Foly-L-hydroxybutyrate (PHE) is thermoplastic polvester, Tt is biocompatible and bicdegradable, and therefore, of
imdustrial interest, In the cell, PHB is an intracellular storage material svnthesized during unbalanced growth conditions.
All bacteria which arc capable of FHB synthesis accomulate PHB during Lhe stationary phase of growth when the cells
become limited for an essential notrient bul have an excess for carbon sourcey (Aslim et al. 1998, Ghalc et al. 2011 and
Reddy & Thirumala 2012),

II. MATERIALS AND METHODS
2.1: Collection of Samples
The soil samples were collected trom Nanded Dairy situaled in the MIDC arca.

2.2: Isolation of Bacteria

The samples were serially diluted and uscd as inoculum for streaking on nutricnt agar plates. The colonies showing
positive results for Sudan black B staining and Nile blue staining were taken forward for PHR production and
identification by microbiological tests according (o Bergey’s Manual ((Abdel Kareem et al. 2017),
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2,3: Screening for PHR Production
Afler incubation, the colonies were subjected to Sudan black B and Nile blue A staining. The colonies showing the
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Thirumala 2012},

2.4: PHB Production with Pure Sugars

For pure sugars, the strains were Inoculated in minimal media supplemented with 2% lactose and for crude spurce,
medium was supplemented with 2% whey. The flasks were incubated for 24hrs, 48hrs, and 72hrs at 37°C.

2.5: PHB extraction & Confirmation

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

The cells were Iysed with NaOY digestion method and centrifuged at 6000rpm for 20min,

The extracted PHB was confirmed by UV-VI§ Spectrophotometer, In this method, the PHB was acidified with
concentraled sulphuric acid (o form crotonic acid which was measured at 235nm,

2.6: Molecular Characterization
Molecular characterization was performed by using techniques TTIR, 'H-NMR and 12 SNMR, HPLC, GOMS, LCMS
and DSC (Bhuwal ¢f a), 2013, Bhuwal et al, 2014).

2.7: Biedegradation studies

A. In-vitro biedegradation of PHB

The PHB degrading ability of fungal and bacterfal cultures in solid medium was determined by over layer plate assay,
and in liquid medivm was determinad by measuring turbidity in growing culture having PITB as sole carbon source,

B. In-vivo biodegradativn of PIIR .
Biodegradation of PHB biofilms: PHR biofilms will be prepared using chloroform as solvent ag per the method described
by Nadia Altage et al and subjected to biodegradation,

(Gangurde etal. 2017, Ramchander Merugu 2012, Kumaravel et g, 2010, Altaer et al. 2076, Singhetal 2013, Tansengco
& Dogma 2004 and Rech et al. 2020y,

IIT, RESULTS
3.1: Identification of PHB Producing Baeteria
In Sudan black B staining, Purple to black granules were observed intracellulsr with pink background in PHB
accumnulating bacteria, The PHA-accumulating colonies, after Nile blue A slaining, showed strong bright fluorescencs
on irradiation with UV light

3.2: PITB Production
The bacterial strains that showed positive results for Sudan black B and Nile blue A staining were selected for PHB
production. The production media were supplemented with crude carbon sowrces and a comparative et with rure sugars
was also set up,

*  Effect of subsirate concentration on PHE production b

Production %) Prodtion (%) |
with Whey | with Lactose
1% (2] 3% | 19 2% [3%
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