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ABSTRACT

The present study isolated plant growth promotindpssance producing bacteria from Niligiri hills, ©o
Tamilnadu. Totally 17 morpholigaclly different badal isolates were isolated. All the isolates eacreened for
plant growth promoting substances. Among 17 ise|d®e(29.4%), 9(33.3%) and 11(40.7%) shows positgalts
for ammonia, acetoin and phosphate solubilizati@msolates (33.3%) produced indole acetic acid @n{25.9%)
isolates shows positive for,ixation. The strain NG7 selected as potent stfainthe production of phosphatase
since the strain showed best activity among ottrairs. The NG7 strain produce 27.6U/ml of phosphatenzyme
in production. The strain NG7 showed good productid phosphatase when glucose (carbon source),eeefct
(nitrogen source), pH 7, temperature 25°C at 72¥frmcubation of production medium. The poteraistNG7 was
identified as Bacillus sp.
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INTRODUCTION

Plant growth promoting rhizobacteria (PGPR) is augr of rhizosphere-colonizing bacteria producingssances
which increase the growth of plants and/or proteetn against pathogens. These bacteria have teat@bdtto be
mycorrhizal helper bacteria (MHB), enhancing theiportance on forest management [1]. Plant growtmmoting

rhizobacteria enhance the growth of plant eitheedliy or indirectly. The direct mechanism invavaitrogen
fixation, phosphate solubilization, HCN productigiroduction of phytohormone, such as auxin, cytiokiand
gibberlins and lowering of ethylene concentratiorhe capacity to produce the phytohormone IndoletigcAcid

(IAA) has widespread among bacteria that inhaldtaérse environments such as soils, fresh and maviters,
plants and animal hosts [2].

Many soil microorganisms possess multiple bendfiggits of nutrient mobilization, production ofgpit growth
promoting substances and biocontrol activity. Amotigg plant growth promoting rhizobacteria (PGPR),
Pseudomonas fluroscens and Bacillus subtilis heverged as the largest and potentially the most isingngroup

of PGPR with their rapid growth, simple nutritidmequirements, ability to utilize diverse orgasigbstrates and
mobility [3]. Bacillus is the most abundant gennghe rhizosphere and the PGPRs activity of sonthade strains
has been known for many years, resulting in a bkvemivledge of the mechanisms involved. Thereaanember
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of metabolites that are released by these strdhsPhosphate solubilizing Bacillus spp., stimusaptant growth
through enhanced Phosphate nutrition increasingpteke of nitrogen, phosphorous, potassium anmd[&b

Enzymes are proteins that accelerate and mediaerate of bio chemical reactions in the living eyst
Phosphatase are enzymes which hydrolyze the congpg@nic phosphates in to inorganic phosphatefPihe
process dephosphorylation which will be furthercubg the cell to construct the Nucleic acid, Phadipids, ATP
energy molecule etc.

Some free living microorganisms in soil have caligltio produce extracellular enzymes such as phatgse. This
enzyme is able to mineralize organic phosphates imbrganic phosphates that provides high P fontpl&oil

phosphatases play a major role in the mineralimafimcesses (dephosphorilation) of organic P satestr[6].

Assimilation of phosphate from organic compoundsplants and microorganisms take place through tizgrae

"phosphatase" which is present in a wide varietgaif microorganisms. Plant can absorb phosphdieiorsoluble

form [7]. Microorganisms with phosphate solubiligipotential increase the availability of solubleopphate and
enhance the plant growth by improving biologicalagen fixation which enhanced the number of neslutiry
weight of nodules, yield components, grain yieldtrient availability crop [8]. With this view, thpresent study
focuses towards plant growth promote substanceupiog bacteria from less explored ecosystem witbcisgh

reference to phosphatase enzyme..

EXPERIMENTAL SECTION

Collection of sample and Isolation of Bacteria

In this present study, for the isolation of ba@esgoil samples were collected from Niligiri hilSpty, Tamilnadu.
All the samples were collected aseptically usirgils polythene bags and transport to the laboyatédbout one
gram of soil sample was diluted in 100 ml of seedistilled water blank (I®dilution) and further serially diluted
10%,10% 10° 10° 107 dilution using 9ml sterile distilled water blanKNutrient agar was used for isolation of
bacteria. After sterilization, filter sterilized statin 20pug/ml was added to the medium, to prefamgal growth.
About 0.1ml of aliquot from 18 10° 107 dilution was plated on nutrient agar plates. iRtatvas done in triplicate
and all the plates were incubated at 28°C for 4@jrsAfter incubation, morphologically differenblonies were
selected for further studies

Screening for plant growth promoting substances

Acetoin production: The Voges-Proskauer test was used as a qualitatateod for the detection of acetoin, a
precursor for 2,3 butanediol. All the bacteriall&es were inoculated on each 2ml of MR-VP brottl sacubated
at 28°c for 5 days. After incubation, to the 1mtteaial culture 3ml of freshly prepared 5¢4Napthol in absolute
ethanol and 1ml of 40% KOH were added and the méxtvas stirred vigorously. The formation of a redbar is
indicative of the presence of acetoin [9].

Ammonia Production: For the screening of ammonia production, all thetdr@al isolates were inoculated into each
5ml of sterile peptone broth and incubated at 28°@8 hours. After incubation, about 0.5ml of Nles's reagent
was added into all the tubes. The production ahamia is indicated by the appearance of pink c¢l®]jr

Phosphate solubilization: All the isolates were screened for phosphate sidakion by the method described [10].
All the bacterial isolates were spot inoculatedPikovoskaya’s agar plates and incubated at 28°Zfatays. After
incubation the plates were observed for clear falmation around the bacterial growth for every @4is.

Nitrogen fixing bacteria: Nitrogen fixing activity of bacterial isolates wasudied by inoculating them into Jensen
medium and incubating them into 5 days for 28°esPnce of growth on Jensen medium indicates nitrégation
[10].

Indole acetic acid (I1AA): For the screening of IAA production, all the baietkisolates were inoculated into each
5ml of sterile nutrient broth supplemented with 3migof L-tryptophan and incubated at 28°c for 5 slayAfter
incubation, cell free supernatant was obtained éwytrifuging at 10,000rpm for 10min and to that apdof
orthophosphoric acid and 2ml of Solwaski’'s reageas added and kept for 20min at room temperatune. T
development of pink colour indicates the productdhAA [9].
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Selection of potential phosphatase producing strain by plate method:

All the selected bacterial strain was further saeekfor confirmation of phosphatase activity bytglmethod. The
bacterial strains were spotted on Pikovoskaya'sr.agahe plates were incubated at 28°C for 48 hisfter
incubation, the plates were observed for clear fialimation around the bacterial growth. Strain vhhghowed
maximum zone of clearance of their preliminary soieg was selected as potential strain for furtedies.

Production of phosphatase enzyme from potent strain

Ten ml of nutrient broth was prepared and inocdlatéh one loopful of potent bacterial culture andubated at
28°C for 18hrs and used as inoculums of productidfor the production of phosphatase the compositibn
production medium was used (containing 1% gluc6s8% peptone, 0.1% yeast extract, 0.02% MgS04.7H20,
0.002% KH2PO4, 0.5% NacCl,). About 5ml of bacteff@culums was transferred to 50ml of production imed
supplemented with 0.3% agar as a sole source bboawas prepared in 250ml Erlenmeyer flask andbated at
28°C for 72hrs at 170rpm [11].

Enzymerecovery and semi quantitative assay of crude phosphatase enzyme

The fermented broth was centrifuged at 6000 rpn8@min and the cell free supernatant obtained whsated and
used as crude phosphatase enzyme. The semi qtisatéissay of the crude phosphatase enzyme prodrora
test strain was done by agar well diffusion metbndPikovoskaya's agar. About 20ul of crude enzyvas added
into the well and incubated at 28°C for 24[r2]. After incubation the plates were observedZone of clearance
around the well. The size of zone of clearance aiastly proportional to the quantity of crude gme present in
the crude preparation.

Partial purification and assay of phosphatase

The separation and dialysis of phosphatase wakdamut by adopting the protocol described [13]04b50 ml of

crude enzyme produced from the potent strain wiesntand stirred with magnetic beads. To this 50fr80%

ammonium sulphate solution was added and slowlyedior about one hour. The precipitate was allowefdrm

at 4°C for 24 hours. Then the whole solution wastrdfeged at 4,000 rpm for 10 minutes at 4°C. Thecjpitate

obtained after ammonium sulphate precipitation diasysed using dialysis membrane against phosphéatered

saline (pH-7) for 24 hours. The buffer was changechsionally. Then the dialysate was tested foreprassay by
Lowry's method [12].

Optimization of phosphatase Production

Effect of critical medium components on phosphata®eluction was studied by adopting classical @otof at a
time method. Factors which are studied include @aource, nitrogen source, incubation period, tatpre and
pH [13].

Characterization and identification of potential strain

Microscopic observation, cultural and biochemidahmacteristic of potential phosphatase enzyme mindustrain
was studied by adopting standard procedure anddtemtial strain was identified with the help ofr§ey’'s Manual
of systematic bacteriology.

RESULTSAND DISCUSSION

I solation of Bacteria

Totally 17 morphologically different bacterial coles were selected from forest soil samples afteubation. All
the strains were selected for further studies basettheir fast growth. Saravanan [9] isolated oocganisms from
Kodaikannal hills and studied various activity aliated microorganisms. Many reports are therefdoest
ecosystem from various plants but there is lessrtef Western Ghats.

Plant growth promoting substances

Plant growth promoting substances of bacterialatesl in this study shows positive results. Out dfisblates 5
(29.4%), 9(33.3%) and 11(40.7%) shows positive Itefaor ammonia, acetoin and phosphate solubilizatNine
isolates (33.3%) produced indole acetic acid anfR%.9%) isolates shows positive for, Nixation. (Fig 1).
Saravanan [9] isolated plant growth promoting samsts and reported from Kodaikanl hills.

700



D. Saravanan «t al J. Chem. Pharm. Res., 2016, 8(1):698-703

12

10

0 T T T | T I 1

Ammonia Acetoin Fhosphatase Indole acetic Nitrogen
fixation

co

(=]

S
|

Number of Isclates

M
|

Plant Growth Promoting Substan®e*

Figure 1. Number of isolates producing plant growth promoting substances

Selection of potent phosphatase strain
Among the 11 isolates producing phosphatase engymstrain NG7 showed maximum zone of clearancen@)L
in plate, hence the strain NG7 selected as potaindor further studies.

Radhakrishnan [14] concluded that the size of zohelearance around well is that the proportiormlthe
enzymatic activity of the test organism (Table 1).

Table 1. Screening of phosphatase enzyme for bacterial isolates

S No _Zoneof Clt_aarance
) (in mm in diameter)
NG1 12

NG 2 14

NG 3 10

NG 4 09

NG 5 15

NG 6 16

NG 7 21

NG 8 14

NG 9 16

NG 10 18

NG 11 18

NG 12 16

NG 13 14

NG 14 19

NG 15 14

NG 16 16

NG 17 11

Partial purification and quantitative assay of phosphatase enzyme

The strain NG7 was selected as potent strain tadgroduce large amount of phosphatase into thduation
medium and the quantity of the crude enzyme waadda be 18.4U/ml.Omran [15] usedacillus sp.,strain for
screening of phosphatase production and reported flifferent strains. In this present study paniatification of
the enzyme by ammonium sulphate precipitation datysis showed 27.6 U/ml of enzyme activity. Saraama et
al., [9] concluded that the size of zone of cleaeaaround well is that the proportional to the enatic activity of
the test organism[14]. In this present study, sthd7 showed more zone of clearance then othanstiialysate
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of NG7 strain showed 32mm of zone of clearanceemigjuantitative assay which shows increase ofiagctihan
crude enzyme.

Optimization of phosphatase production
The optimization study was carried out by one fa@ba time. Priya [16] isolated and studied optition of
alkaline phosphatase froBacillus megateriumin this present study also optimization study wasied out.

Effects of carbon sour ce on phosphatase production

The maximum activity 24mm was obtained when gluod$é) was used as the carbon source and lactosg (1%
showed the second maximal enzyme production 19ifine. minimal production 17mm was obtained when trset
(1%) was used as carbon source and sucrose shba/eddond minimal enzyme production 15mm.

Effects of nitrogen source on phosphatase production

The maximum activity 30mm was obtained when bedfaek (1%) was used as the nitrogen source ancpept
(1%) showed the second maximal enzyme productionn27 The minimal production 25mm was obtained when
yeast extract (1%) was used as nitrogen sourceraitdextract showed the second minimal enzyme pmtooiu
21mm.

Effects of pH on phosphatase production

The maximum activity 32mm was obtained when pH 8 wsed, 27mm was obtained when pH 7 was used which
shows second maximal enzyme production. The mingmaduction 24mm was obtained when pH 6 was used a
21mm was obtained when pH 5 and 19mm was obtaineehvwpH 4 was used showed the minimal enzyme
production.

Effects of temperature on phosphatase production

The maximum activity 24mm was obtained when tempegawas at 25°C and 22mm was obtained when pH 30°C
was showed maximal enzyme production. The mingnadiuction 18mm was obtained when temperature a8

no zone was observed at 45°C was used as temperatur

Effects of incubation period on phosphatase production

The maximum activity 26mm was obtained when inciomaperiod was at 72 hours and 21mm was obtained in
48hrs incubation. Second minimal production 14mmezof clearance was obtained at 24 hours incubafioere is

no increased zone in 96 hrs and 130hours incubpgdod.

Characterization of Potent strain
Based on the morphological characters, culturalradtars and biochemical characters the potentnstnais
identified asBacillussp.

CONCLUSION

All these conditions are favorable to industriaplgation, avoiding microbial contamination and weihg the
formation of undesirable products. The phosphapaeduced by thd&acillus sp.,NG7 isolated in this study will
have wide applications. Optimization studies usstatistical methods like response surface methggols in
progress to prove its phosphatase producing patdntiher.
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