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ABSTRACT

Sarch is an abundant carbon source in nature, and a-amylase (1, 4-a-D-glucanohydrolase; EC
3.2.1.1), which hydrolyzes a-1, 4-glucosidic linkage in starch-related molecules, is one of several
enzymes involved in starch degradation. Alpha amylase is a hydrolytic enzyme and in recent
years, interest in its microbial production has increased dramatically due to its wide spread use
in food, textile, baking and detergent industries. The soil samples were obtained (10gm) from
Farrukhabad district, U. P. state, India. The samples were analyzed for bacteriological study.
One gram of (1.0 gm) soil sample was inoculated in to a liquid soluble starch medium generated
reducing sugar with a minimum concentration of 1.35 mg/ml after 48 hours of incubation. The
soluble starch amylases were characterized and it was revealed that optimum temperature of
activity was 40°C. The optimum pH activity was observed between 7.5-8.5. The optimum
substrate concentration for bacterial growth was 0.4% w/v with activity of 10.51U/ml. The most
effective precipitation of enzyme took place at 60% w/v salt concentration. Bacillus subtilis was
found to be most frequently occurring amylolytic bacteria followed by Bacillus cerus and
Bacillus megaterium. The mean zone of amylolytic activity for the isolates ranged between 1.8
mm for Bacillus subtilis and 0.9 mm for Bacillus cereus. The activity of the purified enzyme was
17 1U/ml. The purpose of the current investigation was isolation, production and purification of
Bacillus species isolated from soil in order to study their suitability with regard to a-amylase
production.

Key words: Amylase production from a waste potato, Gram pasifRod shaped, Bacillus
species, Amylolytic activity, Zone diameters in Imileters.

INTRODUCTION

Amylases are hydrolyzing enzyme in function whicauses hydrolysis of molecules. In
biotechnology amylases are of the most importaaymes used [1]. The main use of enzymes
includes hydrolysis of starch to yield glucose gyramylase-rich flour and in the formation of
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dextrin during baking in food industries. Furtherman the textile industry, amylases are used
for removal of starch sizing and as additives itedgents [2] However, the cost of producing
this enzyme is high and the cost of procuremerddwmeloping countries can be even higher as a
result of importation. Cheap and readily availaddgicultural waste such as Potato peels, which
presently constitutes a menace to solid waste nesmegt, may be a rich source of amylolytic
bacteria [3] . Therefore, the objectives of thedgtwere to isolate, identify & purify amylolytic
bacteria from potato waste dumpsites, and to parfpartial characterization of the enzyme
production and its properties with regard to tHeatfof substrate, temperature and pH.

Table No. 1 Amylase activity oBacillusisolates

Isolate Codeq Probable Identity | Zones of amylase activity

R1 Bacillus subtilis 2.3
R2 Bacillus cereus 2.4
R3 Bacillus subtilis 1.8
R4 Bacillus subtilis 1.3
R5 Bacillus cereus 0.3
R6 Bacillus subtilis 2.8
R7 Bacillus megaterium 1

R8 Bacillus megaterium 2.3
R9 Bacillus subtilis 1.3

MATERIALS AND METHODS

Bacteria were isolated from the soil sample codlddtom potato waste dump site by the method
described by [4]. Amylolytic activities of the B#as isolates were determined.[5] The widest
diameter displaying isolate was selected for furteeidy. The isolate showing maximum
diameter of enzyme activity was propagated in brstipplemented with 1% (w/v) starch
medium at incubator shaker at 150 rpm%c3for 24hrs. After incubation time resultant Broth
was centrifuged at 10000, rpm for 10 min. and tingesnatant was collected as the source of
crude enzyme. The assay was carried out by usinglecstarch as substrate few drops of DNS
3-5, Dinitro salicylic Acid reagent were added dhd absorbance was measured at wavelength
of 540 nm. Enzyme activity was defined the micrdenaf product (maltose) released by 1ml of
enzyme extract in 1 minute. Optimal temperature #wedmo stability was measured by above
described method temperature ranging frofCt0dC. Optimum pH of enzyme was determined
by using 50mM tris-HCI Buffer pH-&H stability was determined by incubating the engym

a water bath at 4@ and the activity was then measured as describedea Purification of
enzyme was carried out by precipitating the enzypresent in the crude sample. A range of
Ammonium Sulphate (NB.SQO, salt was used from 30%-85% to precipitate the emzyidNS
assay determines the best concentration for ptattgm of amylase enzyme. The salt
concentrations where we find precipitation of eneymere pooled out and the others were
discarded. Thus we obtain fairly purified amylasezygne. Now finally ion exchange
chromatography is performed to purify the amylaseyme. Bed for the ion exchange
chromatography is made by glass wool & DEAE is uaedhe exchanger. An elution profile is
created by using tris-HCI buffer pH-8 of differezdncentrations ranging from 50mM-1000mM.
A DNS assay is carried out of all the elutes dmal ftactions showing positive readings were
again pooled out and further DNS assay was caoigd Thus we obtained the activity of the
purified enzyme.
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RESULTS AND DISCUSSION

Nine strains oBacillus species were isolated and identified from the Wastato dumpsite:
The morphological and biochemical characterizatievealed the presence Bacillus subtilis

(R1, R3, R4, R6 and R9Bacillus cereus (R2, and R5), alacillus megaterium (R7, and R8).
All the Bacillus isolates were Gra-positive, rodshaped, spore formers and hydrolyzers
starch. The amylolytic activity Bacillus isolates according to thewalos is presented in Ta

No. 1.Bacillus subtilis (R6) had the highest halo (2.8 mm). iilar observations were made

[4] from amylolytic haloes produced by different Bagsllsps. isolated from starchy soil. Th
the strain R6 identified aBacillus subtilis, which showed the highest amylolytic halo, v
selected for further analysis. The isolaB. subtilis had the highest frequency (55.5%), wiB.

cereus had the lowest frequency (22.). In this study, the activity of amylase produc
increasedfrom 0 to 48 h with a reducing sugar content of51r8g/ml (Figure 2 The
temperature stability result of amylase obtainednfBacillus subtilis (R 6) is shown in (Figur
3). The figure revealed that the enzyme remainabiestat 20 and 50°C. The enzyistability
declined at temperatures above 50°C. The maximummitgcwas displayed at 40°C with

enzymatic activity 9.5 IU/ml The enzyme stabilitgrid, as reported in the present study, ag
with the behavior of amylases froBacillus spp.[6] The optimum pHvere 7.5 and 8.5 wit
activity of 9.5 and 9.0 1U/ml, respectively (Figu2g The maximum activities at a pH range
4.8 and 9.2 for an amylase obtainedB. licheniformisisolated fom a cassava processing we
[7]. The bacterial growth increed with increasing the substrate concentration wa@s
maximum at 0.4% w/with activity 10.5 1U/m, on further increasing the substrate concentr:
the growth declined (Figure - Ammonium Sulphate was used to preciptitate amytassyme
for purification purpose and the best salt coneainin was 60% w/v. At other s:
concentrations significant precipitation was nourfd On performing the lon Exchan
Chromatography an elutioprofile is created (Tab No.3). All the elutes showing significa
readings were pooled out and the activity of thefiga enzyme came out to be 171U.

Reduccing sugar concentration
lincubation time
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Figure 1 Changes in reducing sugar content
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Table No.z Amylase activity of Bacillus isolates

Bacterial isolate | Frequency (%
Bacillus subtilis 55.5
Bacillus cereus 222
Bacillus megaterium 33.3
Effect of temperature on Amylase
Activity
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Figure 2 Effect of temperature on Amylase Activity
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Figure 3 Effect of pH on Amylase Activity
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Figure 4 Effect of substrate concentration on bactél growth.
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Figure 5 Effect of salt concentration on enzyme p@pitation
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Table No.3 Elution profile created after ion exchage chromatography

Buffer conc.| Fraction nol DNS ASSAY O.D (540nin)
unbound 1 0.03
2 -0.01
washed 3 -0.0
4 0.01
5 0.04
25mM 6 0.05
7 0.05
8 0.03
50Mm 9 0.04
10 0.01
11 0.06
75mM 12 0.02
13 0.05
14 0.05
100mM 15 0.05
16 0.04
17 0.04
200mM 18 0.01
19 0.04
20 0.02
300mM 21 0.02
22 0.01
23 0.09
400mM 24 0.02
25 0.04
26 0.02
500mM 27 0.06
28 0.0
29 0.02
600mM 30 -0.0
31 0.03
32 0.0
700mM 33 0.03
34 0.01
35 0.01
800mM 36 0.0
37 0.02
38 0.0
900mM 39 0.03
40 0.0
41 0.01
1000mM 42 0.0
43 0.0

CONCLUSION

The soluble starch amylases were isolated, chaizete & purified. It was revealed that
optimum temperature of activity was’@ The optimum pH activity was observed between 7.5
8.5. Optimum time for production of bacterial pagtidn was 48hrs. Optimum substrate
concectration of bacterial growth was 0.4%w/v. Hinthe activity of the purified enzyme was
found to be 17 IU/miBacillus subtilis was found to be most frequently occurring amylalyti
bacteria followed byBacillus cerus and Bacillus megaterium. The mean zone of amylolytic
activity for the isolates ranged between 1.8 mmBacillus subtilis and 0.9 mm foBacillus
cerus.
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This study revealed that potato waste harbours @yt Bacillus species and that the amylase
produced by these bacteria may in future, be uséeat this agricultural waste material.
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