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ABSTRACT 

 Amylolytic bacilli were isolated by baiting technique and pour plate technique. 

The isolate identified as Bacillus licheniformis. It was selected for further studies as it 

showed maximum amylase activity. The α-amylase produced by Bacillus licheniformis 

showed optimum pH 6.6 and temperature 50oC for their activity. The effect of carbon, 

nitrogen, phosphorus and productions of α-amylase, starch, nitrogen and potassium 

dihydrogen phosphate favour for the maximum production of α-amylase. The effect of 

microelements on productions of α-amylase, calcium chloride shows high amylase 

activity. The water soluble vitamins (riboflavin) 5μl/50ml concentration enhances the 

enzyme production. Wheat flour and other cheap starch sources supported amylase 

production by Bacillus licheniformis. Glucose was a major hydrolysis product of 

soluble starch. 

KEYWORDS: Amylase, baiting technique, Bacillus licheniformis, microelements, 

vitamins. 
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INTRODUCTION 

Starch, naturally occurring glucose 

polymer, can be converted into glucose or 

maltose. The enzymatic hydrolysis of starch 

has many advantages over acid hydrolysis 

and has been used on an industrial scale 

(Norman 1979). Three main groups of 

enzymes are important in the breakdown of 

starch - endoamylases, exoamylaes and 

debranching enzymes (Myrback and 

Neumuller, 1950). Exoamylases are used in 

the sacharification step to produce high 

dextrose equivalent syrups. The α-amylases, 

which randomly cleave α, 1-4 linkages, are 

unable to hydrolyse α, 1-6 which constitue 

the branch points in starch molecules. 

Amylases produced by various 

microorganisms including bacteria, yeast, 

fungi and actinomycetes. It is also found in 

plants and animals. Microbial amylases have 

industrial application. Amylase plays a very 

significant role in starch processing industries 

(Bhella and Altosaar, 1985). 

There are two main methods for 

amylase production, namely submerged 

fermentation and solid state fermentation. 

Bacillus species are considered to be the most 

important sources of α-amylase and have 

been used for enzyme production using solid 

state fermentation or submerged 

fermentation. Amylases are the most 

important enzymes in the present day 

biotechnology. Amylase finds potential 

applications in food, fermentation, textiles, 

paper, pharmaceuticals and chemical 

industries. Among the Bacillus species the 

amylase activity of Bacillus licheniformis and 

bacillus amyloliquefaciens are employed 

commercially. 

The present study deals with the 

production of α-amylase from Bacillus 

licheniformis. The work has been undertaken 

(i) to investigate the culture conditions 

induce the production of α-amylase and (ii) 

to determine the hydrolysis pattern of the 

enzyme produced by Bacillus licheniformis 

MATERIAL AND METHODS 

Collection of soil samples 

 Soil samples were collected from 

starchy waste materials dumped near flour 

mills, catering establishments etc. All the 

samples were collected in moisture proof 

containers and used immediately. 

Isolation and screening of microorganisms 

 The amylolytic organisms were 

isolated using baiting and plating technique. 

(i) Baiting technique: 

 Raw, healthy peeled potato discs were 

washed with water and buried in soils at 3-5” 

depth to bait starch hydrolyzing bacteria. 

After 48 hrs the buried potato discs were 

brought to the laboratory in sterile glass 

petridishes. Following superficial washing in 

sterile water, they were held in sterile moist 

chambers for 48 hrs at 37
o
C to enrich starch 

hydrolyzing organisms. Microorganisms 

enriched potato discs were ground in 2% 
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peptone water and made suitable dilutions 

and plated on a nutrient agar medium. The 

plates were incubated at 37
o
C for 24hrs and 

bacterial colonies were isolated, purified and 

maintained on Nutrient agar medium (Umesh 

Kumar et al, 1989). 

(ii) Plating technique: 

 The serially diluted soil samples were 

plated on to a starch agar medium. The plates 

were incubated at 37
o
C for 24 hrs and the 

bacteria showing clear zones around the 

colony after flooding with Lugol’s iodine 

solution were taken as amylolytic organisms. 

Identification of Bacteria 

 The bacterial isolates were identified 

using Bergy’s Manual of Determinative 

Bacteriology (Gibbon and Gordon, 1974) and 

the key provided by Knight and Proom 

(1950). 

 Samples were taken and analysed for 

biochemical studies. The pH, 

temperature,Carbon, organic and inorganic 

nitrogen, phosphorous, microelements and 

vitamins were estimated as per standard 

procedures. 

Amylase production in solid state 

fermentation (SSF) 

 Conical flask containing 10 gms of 

different starch sources such as Rice flour, 

Wheat flour, Ragi flour and Sorghum flour 

and 25 ml of salt solution. The basal medium 

was autoclaved at 121oC for 15 minutes. 

Cooled and inoculated with 1ml of inoculam 

and incubated at 50
o
C. The incubator was 

humidified by sterile water. The flasks were 

periodically removed and the contents were 

mixed by gentle tapping. At the desired 

intervals the flasks were taken out and the 

contents was extracted with 10mm phosphate 

buffer, with a pH 7.0 and squeezed through a 

wet cheese cloth. The pooled enzyme extract 

was centrifuged at 10000rpm for 30 minutes 

and the brownish, clear supernatant used in 

enzyme assays. 

Assay of amylase 

 The assay mixture contained 5ml of 

1% starch in 0.1M of (pH 5.8) 3ml sodium 

acetate buffer and 1ml of enzyme 

preparation. Assay mixture was incubated for 

10 minutes at 60oC in a water bath. The 

reaction was arrested by the addition of 2ml 

of 1N was heated in a boiling water bath for 

10 minutes. When the contents of the tubes 

were still worm 1ml of 40% Rochelle salt 

solution added to the tubes. Cooled and read 

the intensity of dark red color in spectometer 

at 520 nm. A calibration curve was made 

with maltose to convert spectrometer reading 

to units of enzyme activity. 

Paper Chromatography 

 1ml of the culture filtrate was 

incubated with 5ml of solution containing 1% 

starch soluble in 0.2m sodium acetate buffer 

(pH 5.8) for 1 hour. The reaction was stopped 

by boiling. Approximately 15µl samples 

were spotted on the Whatman No.1 paper and 

the chromatography was done at room 
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temperature, with a Benzene: n- 

Butanol:Pyridine:Water solvent system of 

ratio 1:5:3:3. After drying, the 

chromatograms were developed with 8 mol/l 

of a saturated solution of AgNo3 diluted with 

acetone- water solution to a ratio of NaOH or 

methanol at a final concentration of 0.5 mol/l. 

Rf value=Distance (cm) travelled by the solute from the origin 

                Distance (cm) travelled by the solvent from the origin 

RESULT AND DISCUSSION 

Isolation of bacteria for amylase 

production 

The bacterial isolates identified by 

clearing zone around the colony on starch 

agar plates is Bacillus licheniformis as 

compared with the Bergy’s Manual of 

Determinative Bacteriology by comparing 

with authentic culture. 

For further studies Bacillus 

licheniformis was used extensively. The 

crude enzyme used for further studies. The 

amylases of Bacillus licheniformis showed 

optimum pH of 6. These results were found 

to be similar to those amylases from other 

Bacillus species (Manning and Cambell 

1961). 

 Application of enzymes in industry 

lays down certain fundamental qualities. 

Thermostability was the prime among those 

conditions. Especially for amylase which was 

used in starch solution heated to high 

temperature. During liquefications process as 

at low temperature starch curdles. Most of 

the bacillus species have thermostable 

amylases. The present isolate Bacillus 

licheniformis with optimum temperature of 

50°C showed that high amylolytic activity. 

This was quite acceptable to earlier 

observations (Sriram Padmanaban et al., 

1992). 

Table 1. Morphological and biochemical 

characters of isolate 

Gram staining    + 

Motility    + 

Catalase    + 

Oxidase    - 

Endospore    + 

Anaerobic growth   + 

D-glucose    + 

L-Arabinose    + 

D-Xylose    + 

Manitol    + 

Cellobiose    + 

Raffinose    - 

Salicin     + 

Voges-Proskauer test   + 

Methyl red    + 

Indole     - 

Citrate utilization   + 

Nitrate reduced to nitrite  + 

Growth at pH 6.8 and 5.7  + 

Growth in 2%,5%and 7% NaCl + 

Growth at 50°C   + 

ONPG     + 

Gelatin hydrolysis   + 

Starch hydrolysis   + 

Esculin hydrolysis   + 

Arginine dihydrolase   + 

 

 Among the carbon sources tested for 

amylase activity the starch showed maimum 

production of amylase followed by glucose, 

rhamnose and xylose and other sugars which 

favour for the production of amylase. These 

results similar to those amylases previously 

reported (Jana et al., 1998). 
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 The Nitrogen and Phosphorous 

sources were suplemented into the basal 

medium for amylase biosynthesis, it was 

found that the nitrogen source, Pottasium 

Nitrate and Phosphorous Source, Pottasium 

dihydrogen Phosphate were the most 

favourable source of amylase production. 

This observation was previously reported 

(Gracheia et al., 1979, Chandra et al., 1980). 

 The microelements were 

supplemented to the medium for the 

biosynthesis of amylase, the metal ions 

Calcium Chloride enhance amylase 

production. This result was quite acceptable 

to earlier observations (Bose and Das., 1996). 

 According to our result, we could 

infer that the water soluble Vitamins 

(Ribofalvin) the concentration of 5µl/50ml 

stimulates amylase production. This 

observation previously reported by Haroun et 

al. (1993). 

 Another quality that on industrially 

useful microbe should have the ability to 

utilise the cheap nutrient sources. The 

Bacillus licheniformis utilised Rice flour, 

Wheat flour, Ragi flour and Sorghum flour. 

Wheat flour was found to support 

considerable amount of amylase production 

(Fig 8). Similar results have been reported by 

Sriram Padmanabhan et al., (1992). 

  

The hydrolysis product of soluble 

Starch were analysed by Paper 

Chromatography after one hour treatment 

with amylaes of Bacillus licheniformis. The 

amylase was similar to those of other α-

amylases previously reported (Mc Wethy and 

Hartman 1977, Kekos and Macris 1983). 
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