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ABSTRACT

Capturing and Exploitation of diversified microongems from different habitats and their optimuniizaition in
industrial sector is the need of the hour. Soil gla collected from commercial crops (maize andabah of West
Godavari district A.P. were screened for the préidacof Polygalacturonase, using citrus pectin aben source. Two
potential Polygalacturonase producing bacteria,foma each crop field soil which produced maximuome of hydrolysis
on pectin agar were selected. The bacterial stiaére identified asacillus subtilis MRRP129 (KF621016) from banana,
Bacillus axarquiensis MRRP128 (KF621022) from maize fields by 16S rRN&gsencing. Maximum production of the
enzyme was observed at’32 temperature and pH 7, at 72 hours of incubatimen 1% pectin was used in static
conditions, for both the strains. The isolateshiis study produced good amount of polygalacturorasizity at neutral

pH; hence, they can be useful in juice industrintmease the yield of banana, grape, or apple.juice
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INTRODUCTION

Microorganisms have been endowed with vast potentizhey produce an array of enzymes which have bee
exploited commercially over the years. The incnegsenergy demands have focussed worldwide atterdiorthe
utilization of renewable resources particularly iagitural and forest residues, the major componeaftsvhich are
cellulose, starch, lignin, xylan and pectin. Thes#erials have attracted considerable attenticanaaternative feed stock
and energy source. Since they are available abtigds#veral microbes are capable of using thesstaobes as carbon
and energy sources by producing a vast array ofreeg in different environmental niches (Antraniki892). Pectic
substances are abundant in plant biomass. Peaensiederogenous group of high molecular weight dempmcidic

polysaccharides that are made largely of D- gatacta acid.

The enzymes that hydrolyse pectic substances amllyr known as pectinolytic enzymes or pectina3ésse
enzymes were some of the first enzymes to be usbdmes and one of the upcoming enzymes of the ewoiah sector.
Primarily these enzymes are responsible for theadkegion of the long and complex molecules callectip that occur as

structural polysaccharides in the middle lamelld tre primary cell walls of young plant cells (Kgap, 2000).

The pectinases are required for extraction andfickation of fruit juices and wines, extraction oiis, flavours
and pigments from plant materials, preparationalfutose fibres for linen, jute and hemp manufaetwoffee and tea
fermentations and novel applications in the produncbf oligogalacturonides as functional food comguats (Urmila
phutela, 2005).
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Pectinases from food and food by-products processiste alone account to a total of one third quaste
world’s food enzyme production. The continuous sledpr pectin hydrolyzing enzymes from biomass roftfindustry
waste is deriving increasing attention. By productsvaste obtained from orange, apple, grapes,appée, papaya, lemon
juice manufacturing industries are used as soufdheoenzyme production. Soil samples obtained ffarit processed
area are found to be an appreciable reservoir afrytic bacteria. These enzymes are mainly sssitted by plants and
microorganisms. Pectinases are classified undee theadings ac-cording to the following criteridqxether pectin, pectic
acid or oligo-D-galacturonate is the preferred salbs, whether pectinases act by trans-eliminatiomydrolysis- and
whether the cleavage is random (endo-, liquefyifigdepolymerising enzymes) or endwise (exo- or sagfifing
enzymes). The three major types of pectinases aafellaws Pectinesterases (PE) (3.1.1.11), De-pehiging enzymes

(3.2), Protopectinase. The present study is orobtiee depolymerising enzymes- ExoPolygalacturonase

Intensive research is being pursued to isolateetleezymes from new sources for large scale pramluad
application because the organisms that produce sneymes in high titres are limited. There are dely reports on
Polygalacturonase production by bacteria. The ainpresent study is to isolate and characterise daddyturonase

producing bacteria useful in fruit juice industry.

MATERIALS AND METHODS

The Micro Organism and the Enzyme Production:Soil samples were collected from commercial craies |
maize and banana of W.G.Dt. in A.P. Pectinase miodwbacteria were isolated by growing them onipesgar medium.
Pectin agar medium was used with the following cositipn 1 citrus pectin, 0.14% NHSQ,, 0.6. K,HPQ,, 0.2
KH,PO,and 0.0¥Mg S Q, 7H,0, Agar agar 2% pH-6.0(Sanjay patel, 2015) wascaned for 15min at 12C.

Screening of Potential Pectinase Producing Bacterid=rom the bacteria showing pectinase activity paaént
pectinase producing bacteria were screened (Oa#f08) based on the diameter of zone of hydroli@stinase activity

was tested by adding 1gm of iodine, 5gms of patassodide to 330 ml of water.

Polygalacturonase Production:Bacterial strains producing >2cm clearance zonegrat the colonies were used
for enzyme production essay. Liquid medium containgitrus pectin, 0.14 (NH4)2S04, 0.6K2HPO4, 0.2KH2PO4
AND 0.0~ Mgso47H20, pH-6.0 was autoclaved for 15 min at 221After cooling the medium was inoculated with 1ml
of bacterial suspension. Cultures were grown inni26rlenmeyer flasks with 25ml of medium in a rgtahaker
atl50rpm, at 3@ for 72hrs. Biomass was separated at 10,000rpr20iaiin at 4c.Enzyme activities were measured in the

cell free supernatant.

Enzyme Assay: Polygalacturonase activity was assayed spectroptaitally at 540nm by measuring the
release of reducing groups from citrus pectin us®g5 dinitrosalicylic acid (DNS) reagent assay I({&4j1959)
Galacturonic acid monohydrate was used as stan@iasdreaction mixture containing 1ml ofdectin, 1ml of enzyme in
0.1mM acetate buffer of pH5 was incubated atc4@0min. The blank was prepared in a similar wagept the crude
enzyme.3ml of DNS reagent was added and heate@Oet for 20min. After that 1ml of sodium potassiumtaaate was

added. One unit of enzymatic activity (U) was defiras 1 pmol of galacturonic acid released per t@inu

Fermentation Conditions for Polygalacturonase Prodation: Different parameters like carbon, nitrogen, pH,

Temperature, incubation time, metal ions and peotincentration were optimized fomaximum production of Enzyme
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activity.

» Effect of Incubation Time on Enzyme Activity: The activity ofthe enzyme was studied at different incubation
periods-24hrs, 48hrs, 72hrs, 96hrsand 120hrs. Eaassay was carried out at different incubatiomogsr

» Effect of pH and Temperature on Enzyme Activity: The activity of the enzyme was studied at diffengiit3,

5, 7,9 &11and temperatures-t(®0c,30-¢c,40c,50¢¢c then enzyme assay was carried out.

» Effect of Pectin Concentration on Enzyme Activity:The activity ofthe enzyme was studied by using different
concentration of pectin- 0.05%, 0.5%.1%, 1.5%, 2%.

« Effect of Carbon and Nitrogen Sources on Enzyme Aitity: The activity ofthe enzyme was studied by using
different carbon sources( natural and synthetia @bncentration of 1%) and inorganic nitrogen sesirlike
NH,4CI, NaNO3, NaNo2, (NH4)2S04 and organic beaf extyaast extract and malt extract at a concentratfon
0.1%.

RESULTS AND DISCUSSIONS
Screening of Pectinase and Potential Pectinase Prozing Bacteria

In the present stud®9 different soil samples belonging to maize (&) hanana (13) fields were collected. To
know the bacterial diversityIQdilution of each soil sample was inoculated on wirient agar plates. Triplicates were
maintained for each soil sample. Total number aftdréa and number of different types of bacteriaemeounted. The
different types of bacteria were plated on pectiaranedia to isolate pectinase producers. A tataiber of 893 colonies

(744 from maize and 149 from banana) were fourtzetpectinase producers (Table-1)

Table 1: Pectinase Producers from Different Soil Saples

S. Name of the No'tﬁ:; lgﬁlifggr%g(:vizl(:h No. of Pectinase
No. Soil Sample Collected Producers
Maize 16 744
2 Banana 13 149

Screening of Potential Pectinase Producing Bacteria

The pectinase producing bacteria were screenepok@ntial pectinase producing bacteria based onlidraeter
of zone of hydrolysis (>2cm).179 from maize and ffdm banana were found to be potential pectinasayming
bacteria(Table-2).From these two efficient strag®wing largest zone (MZ501-5CM,B1303-4CM)were celé for
further study. The bacteria were identified as BagispsBacillus axarquiensis MRRP128 (KF621022) from maize,
Bacillus subtilis MRRP129 (KF621016) from Banana fieldRlate-1)

Plate: 1 A.Bacillus Axarquiensis MRRP128 (KF621022), BBacillus Subtilis MRRP129 (KF621016)
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Table 2: Potential Pectinase Producers from Diffenet Soil Samples

S No Name of the Soil | No. of Fields from which Total no. of No. of potential Pectinase
o Sample the Soil Sample is Collected Colonies Producers (>2cm).

1. Maize 16 3213 179

2. Banana 13 2130 75

Growth Pattern

The growth pattern was observed at every 4hrsvatamp to 120hrs of incubation. There is gradualéase in
growth till 72 hrs of incubation after that bothetisolates entered in to stationary and later plofisecline. There is

gradual increase in growth from 24-72hrs Baicillus axarquiensis and from 12- 72hrs fdBacillus subtilis) (Figure-1).

2
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B1303
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Figure 1.Growth Curve of KF621022 & KF621016

Polygalacturonase Enzyme Assay

Polygalacturonase activity of the two isolates waglied using DNS method (Miller 1959). The twolases
were selected to study optimum conditions. The emzproduction is growth associated. Upto 72 hreetlieincrease in
enzyme production (Table-3) later there is gradiegrease in enzyme activity (Figure2).The enzyroeymtion is growth

associated.
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Figure 2: Enzyme Production by the Two Isolates abifferent Incubation Periods
Table 3: Maximum Enzyme Production at 72hrs of Inciation
Incubation Time At Which

. . Enzyme
S.No | Colony Type Maxmx::nti\lfi?yzymatlc Units gmol L
1 Control 72hrs 0.0
MZ501 72hrs 1415
3 B1303 72hrs 1320
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Effect of Incubation Time on Polygalacturonase Actiity: Growth and enzyme activity was observed at 4hrs
interval The enzyme production &acillus axarquiensis isolated from maize field is growth associatede Tenzyme
production increased gradually from 12-48hrs armimfrthen onwards there is enhanced enzyme productomno
72hrs.Later there is gradual decrease in enzynigtgiclThe OD value increased from 26.7% to 34.4%hin 48hrs and

then reached 45% with 12more hrs of incubation.

Polygalacturonase produced Bacillus subtilisis, also growth associated. The enzyme productioreased from
12 to60hrs, and then there is tremendous increasazyme production. The OD value increased frofb 3240% within
48hrs of incubation and then to 45% at 60hrs ofilation. Finally increased up to 72hrs of incubatibater there is

gradual fall in enzyme activity. (Table-4)

Table 4: Effect of Incubation Time on Polygalacturmase Production

BlzgtIZ:?I 12hrs | 24 hrs | 36 hrs | 48 hrs | 60 hrs | 72 hrs | 84 hrs | 96 hrs | 108 hrs | 120 hrs

Mz501 | 0.153] 0.181 0.193 0.238 0.306 0.6Y7 0.306 08.2 0.161 0.047
B1303 | 0.131] 0.189 0.207 0.23p 0.270 0.5p0 0.487 88.2 0.155 0.048

Effect of pH and Temperature on Enzyme Activity

Temperature and pH are the two very important maydactors influencing the activity of an enzynhe.the
present study maximum enzyme activity occurreda7® for both the isolates Most of the bacillus ppoduce high amt
of pectinase between pH 7-9(Kobayashi, 1999).Ttzyree production increased from 6.8-7 and then tizyme lost its
activity. The enzyme activity of the selected isetawas studied at different temperatures lik€]180-C,30C,40C
and50C.Optimum temperature foBacillus axarquiensis was found to be 3Z and from then onwards increase in
temperature decreased enzyme activity eBacillus subtilisis showed the same. Many bacillus sps needs 32-&t

better pectinase production (Soriano et, al, 2QBigure 3 & 4)

25
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Figure 3: Effect of pH on Enzyme Production by | Figure 4: Effect of Temperature on Enzyme Productia
the Bacterial by isolate the Bacterial Isolates

Effect of Substrate Concentration:To enhance the enzyme production different conagéatrs of the substrate
pectin was used.The best concentration was foube % pectin for both the isolates. Figure 5-1%tipesupported good
growth and enzyme production &&acillus axarquiensis where as 1% concentration was found be goodBfmillus
subtilisis.After that increase in pectin concentration femtiback inhibition. The polygalacturonase actiatyKF621022 at
1% concentration was found be1412U/lit and of KRB was1415 at 72hrs of incubation.
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Table 5: Effect of Pectin Concentration on Polygaleturonase Activity

S.No Pectin cond. | Mz501u/lit | B1303u/lit
1. CONTROL 47 47
2. 0.05 47 94
3. 0.5 94 849
4, 1 1412 1415
5. 15 839 1084
6. 2 47 179

Effect of Carbon and Nitrogen Sources:The polygalacturonase activity of the culture filtraitethe selected

isolates was determined using various commercibbge, glucose, fructose, sucrose and starch) ahdah (rice bran,

wheat bran, orange peel, banana peel, mango peglicane baggase and aqua waste) sources alongituith pectin

1%.All the commercial carbon sources supported ggoavth of the two isolates except sucrose anctistarhich had

negative impact (Figure5). Even natural carbon sssisupported good growth of of the isolates exadygiat flour which
had feedback inhibition (Figure6). The best carbonrce was found to be ribose (1.5%) concentrafi@ble 6). The
amount of enzyme produced by KF621022 was 2122bMiit of KF621016 was 2358U/lit. Pectin was foundéothe

right carbon source for bacterial strain for high@opduction of pectinase than glucose due to fegldbahibition

(Namasivayam et. al.2011)

Among the various inorganic nitrogen sources teliedsolates grew best with (WHSO, using pectin as carbon

source. The effect of different organic nitrogenrses on growth and enzyme production was giveralme 7
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Figure 5: Effect of Commercial Carbon Sources on Hggalacturonase Production
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Figure 6: Effect of Natural Carbon Sources on Polyglacturonase Production
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Table 6: Effect Different Concentrations of Riboseon Polygalacturonase Activity pmol/L

Table.7.The Effect of Different Organic Nitrogen Sarces on Polygalacturonase Activity

Ribose M z501U/it | B1303UJit
Concentration
0.5% 613 566
1.0% 2075 2169
1.5% 2122 2358
2.0% 330 707

Microorganism

Malt extractU/lit

Yeast extractU/lit

Beaf extracU/litt

MZ501

47

141

1520

B1303

58

740

1459

CONCLUSIONS

The bacterial isolates showed maximum enzyme &gtati 72hrs of incubation, 32, pH-7 with ribose and beaf
extract as carbon and nitrogen sources. As thenopti pH is 7 can be used for fruit juice clarificati This clearly shows
that Soil samples obtained from fruit/crop procdsarea are found to be an appreciable reservgedinolytic bacteria.
There is more number of pectinase producers asasgibtential pectinase producers from maize figlda banana fields.

Even there is rich Bacterial diversity and so thetimase producers.
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