
Australian Journal of Basic and Applied Sciences, 11(13) October 2017, Pages: 158-164 

 

 
AUSTRALIAN JOURNAL OF BASIC AND 

APPLIED SCIENCES 
 

 8414-2309 :8178        EISSN-ISSN:1991 

Journal home page: www.ajbasweb.com 

 

 

Open Access Journal 
Published BY AENSI Publication 
© 2017 AENSI Publisher All rights reserved 
This work is licensed under the Creative Commons Attribution International License (CC BY). 
http://creativecommons.org/licenses/by/4.0/ 

 
 

To Cite This Article: MeladAL-awsy, Saad Al Obiady and Amal Al Obaidi., Producing of amylase enzyme from thermophilic bacteria 

using agricultural wastes as a substrate. Aust. J. Basic & Appl. Sci., 11(13): 158-164, 2017 

  

Production of amylase enzyme from thermophilic bacteria using 

agricultural wastes as a substrate  
 
1Melad AL-awsy, 2Saad Al Obiady and 3Amal Al Obaidi 

 
1Lecturer Dr., Department of biology, Wasit University, Wasit, Kut, Iraq.  
2Chief research Dr., Directorate of water and environment, Iraqi ministry of science and technology, Baghdad, Iraq. 
3Assist prof.Dr., Department of Applied Science, University of Technology, Baghdad, Iraq.  
 
Address For Correspondence: 

.Iraq Kut, of biology,WasitUniversity,Wasit, Dr., Departmentawsy, Lecturer -MeladAL 

meladkalaf@yahoo.commail: -E 

 

A R T I C L E  I N F O  A B S T R A C T 

Article history: 

Received 10 August 2017 
Accepted 1 October 2017 

Available online 18 October  2017       

                     

 

 

Keywords: 
Agriculture wastes, thermophilic 

bacteria and amylase enzyme. 
 

 BACKGROUND: Agriculture and industrial waste are one of the most components 

that accumulate in the environments according to activity of countries. Therefore, these 
wastes can be used as substrates to produce useful products like amylase enzyme as a 

friendly solution for this problem. Amylase is an important enzyme in many 

applications to degrade the complex carbohydrate to simple sugars. OBJECTIVE: The 
present research was aimed to isolate thermophilic bacterial isolates from soil samples 

contaminated with oil, then test it for amylase production and study their ability to 

produce amylase using five agriculture wastes. RESULTS:  Forty eight local isolates 
of thermophilic bacteria were isolated from different compost samples using Luria-

Bertani (L.B) agar plates at 50 °C for 2 days. The ability of these isolates were tested 

for starch degradation using solid starch medium at 50 °C for 2 days. Results indicated 
that only twenty one isolates were selected for their capability to produce amylase 

enzyme according to diameter (mm) of clearing zones. Secondary screening of twenty 

one isolates were achieved in submerged liquid production medium with 1% soluble 

starch at pH (7) and  50˚C for 2 days in shaker incubator with 150 rpm. Results were 

showed that the isolates CT5, CT22 and CT39 gave the highest level of extracellular 

amylase enzyme 51.7, 75.9 and 39.8 U\ml respectively and highly bacterial growth 
1.19, 1.28 and 1.03 respectively at 600 nm in liquid production medium. The selected 

isolates CT5, CT22 and CT39 were identified according to morphological, biochemical 

characteristics and by API identification kits. Results appeared that two of them CT5 
and CT39 belonged to Bacillus licheniformis and the third isolate CT22 was identified as 

Bacillus subtilis. Five agriculture wastes (wheat bran, wheat straw, broken rice, rice 

husk and potato peel) were used as a substrate for amylase production, the most active 
isolates CT5, CT22 and CT39  were inoculated in submerged liquid production medium 

with 1% of each waste at 50˚C and 150 rpm for 2 days. CONCLUSION: The obtained 

results revealed that the productivity of amylase enzyme by three isolates (CT5, CT22 
and CT39) was increased when used broken rice and potato peel as substrate compared 

with  previously  experiment  when  used  1%  starch,  while  other  substrates  caused 

 decrease in amylase production. 

 

INTRODUCTION 

 

Compost consists of any readily degradable organic matter that is kept in a heap with sufficient mineral 

nutrients and sufficient aeration to enable rapid microbial growth (Beffa et al.,1996). These microorganisms 

convert organic material into carbon dioxide, biomass and thermal energy (Tuomela et al., 2000), and secrete 

the hydrolytic enzymes to produce energy from substrates. (Higgins and Walker,2001). 

http://www.ajbasweb.com/
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Enzymes production from thermophilic hosts have several advantages compare with mesophilic hosts, 

including (i) reduced cooling costs, (ii) lower contamination risk, (iii) increased substrate and product solubility, 

and (iv) temperature optima of these bacteria matching those of enzymes used for simultaneous saccharification 

and fermentation. (Ou MS et al., 2009). 

Thermophilic enzymes are important in bioremediation because higher temperatures in the treatment of 

wastes have the advantage of increased solubility of the substrates (Harayama, 1998). Amylases are among 

those most important enzymes and are of great significance in present day industry (Sonia Sethi et al.,2013). 

Amylases are a group of important enzymes which are mainly employed in the starch processing industries for 

the hydrolysis of polysaccharides like starch into simple sugars. (Damien et al., 2010).                                                                           

Two major classes of amylases have been identified in microorganisms, namely α-amylase and 

glucoamylase, α-amylases are the most versatile enzymes in the industrial enzyme sector and account for 

approximately 25% of the enzyme market (Sivaramakrishnan et al., 2006). Amylases enzymes are obtained 

from various origins like plant, animal, bacterial and fungal (Sidkey et al., 2010). Thermophilic bacteria are 

regarded as attractive production organisms for cost-efficient conversion of renewable resources to bacterial 

enzymes (Bosma et al., 2015). 

α-Amylase is produced by several species of bacteria, but the most widely used source among the bacterial 

species is the Bacillus spp., and the two species B. amyloliquefaciens and B. licheniformis are widely used for 

commercial production of amylase enzyme. (Konsoula et al., 2007). α-Amylases produced fromBacillus 

licheniformis, Bacillus stearothermophilus, and Bacillus amyloliquefaciens show promising potential in a 

number of industrial applications in processes such as food, fermentation, textiles and paper industries. 

(Coronado et al., 2000)   

Glazer and Nikaido, (2007) reported that  agricultural wastes, such as wheat straw, corn cobs, oat hulls, and 

sugarcane wastes represent a large amounts of organic wastes. Organic wastes can be considered as the 

microbial food sources or substrates (Maier et al., 2000). Sidkey et al.,( 2010) used different fermented enviro-

agro-industrial wastes as very cheap and available substrates for obtaining microbial α-amylases, about 11 

mesophilic bacterial isolates were isolated, 6 of them were α-amylase producers ,and three thermophilic 

bacterial isolates which exhibited the highest α-amylase production. Ikram-ul-Haq et al., (2003), have described 

the selection of a suitable low cost fermentation medium for the production of a-amylase by using agricultural 

by-products.  

 

MATERIALS AND METHODS 

 

Samples collection: 

Compost samples were collected from four various sites of Baghdad city in sterilized polyethylene bags and 

the samples were stored in refrigerator until use it for isolation of thermophilic bacteria. 

 

Isolation of thermophilic bacteria: 

Thermophilic bacterial isolates were isolated from each compost sample using serial dilution method. 1 g 

from each sample was mixed with 9 ml of sterile water and agitated for 2 min., and then serial dilution was 

done. 0.1 ml from 10
-3

 to 10
-5

was spread on plates of nutrient agar medium consist from (g\l) [peptone 5; beef 

extract 3; NaCl 5 and agar 15] pH was adjusted to 7 and incubated at 50°C for 2 days. After incubation period 

the single colonies appeared different color, shape, sizes and other features were selected and purified by 

repeated streaking on nutrient agar medium and mentioned on nutrient agar slant. (Vaseekaran et al., 2010) 

 

Primary screening for amylase: 

Purified thermophilic isolates were tested for amylase production on solid medium, part of colonies were 

transferred into the starch nutrient agar plates (nutrient agar with 1% starch) and incubated at 50 
o
C for 2 day. 

After incubation period the plates were flooded with 1% iodine solution and the single colonies showed clear 

zone were identified as starch utilizing isolates. The diameters of halo zone were measured for selected single 

colonies and the ratio between the diameter of halo zone to colony diameter for each isolate was determined. 

(Singh et al., 2015)  

 

Secondary screening: 

The most active isolates from primary screen were examined their ability to produce amylase enzyme in 25 

ml of liquid production medium consist from (g\l) [soluble starch, 10; KNO3,0.5; K2HPO4, 1; MgSO4.7H2O, 

0.2; CaCl2, 0.1; FeCl3, 0.01 and adjusted to pH 7]. Flasks  were inoculated with1 ml of overnight grown culture 

have approximately 1 ± 0.5 x10
7
cell/ml and incubated at 50 °C for 2 days in shaker incubator at 150 rpm.  

After incubation period the growth of bacterial cultures were determined by measuring the absorbance at 

600 nm, then the bacterial cultures were harvested by centrifugation at 6000 rpm for 20 min. and the 
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supernatants (culture filtrate) were usedfor enzyme assay to determine the ability for each isolate to produceamy 

laseenzyme. (Vaseekaran et al., 2010) 

 

Enzyme Assay: 

The activity of the amylase enzyme was tested by mixing 1 ml of soluble starch solution (1% soluble starch 

in 0.1M phosphate buffer, pH 7) with 1 ml crude enzyme (culture filtrate) and incubated at 50°C for 10 min. 

Then3 ml of 3, 5-dinitrosalicylic acid reagent was added to stop the reaction.  

The reactiontubes were incubated in a boiling water bath for 15 min and then cooled on ice bath, thenthe 

amount of reducing sugar was determined at 575 nm using UV/VIS spectrophotometer.  One unitof amylase 

activity was defined as the amount of enzyme, which releases one μmol of reducingsugar as glucose per min. 

under theassay conditions.  (Vaseekaran et al., 2010) 

 

Identification of thermophilic isolates: 

The three selected isolates as a good producer for amylase enzyme wereidentificationaccording to their 

morphological and biochemical tests based on Bergey’s Manual of Systematic Bacteriologyand also by API 

identification kits.  (Holt et al., 1994) 

 

Preparation of wastes: 

Five agricultural wastes (wheat bran, wheat straw, brokenrice, rice husk and potato peel) were collected and 

used as a substrate for amylase production. The wastes were washed with sterilized water and dried in oven at 

50 C for 1 day, then were grinded in a laboratory grinder and sieved to size of 5 mm by different saves to 

remove other particles. (Basma et al.,2015) 

 

Amylase production by agricultural wastes: 

The three selected isolates from secondary screening were used to produce amylase enzyme using five 

agricultural wastes as carbon source in liquid production medium.1% from each waste was added to 25 ml of 

liquid production medium without soluble starch and inoculated with 1 ml from overnight grown cultures of 

three isolates which have approximately 1 ± 0.2 x10
7
 cell/ml and incubated at 50 °C for 2 days in shaker 

incubator at 150 rpm. 

After incubation period the bacterial cultures were harvested by centrifugation at 6000 rpm for 20 min. and 

the supernatants (culture filtrate) were used to determine the enzymatic activity by measuring the absorbance at 

600 nm. (Basma et al.,2015) 

 

RESULTS AND DISCUSSION 

 

Isolation of thermophilic bacteria: 

The four compost samples were collected from four different sites and used to isolate thermophilic bacteria 

by using LB- medium plates at 50 
o
C. In our study, Forty eight isolates of thermophilic bacteria were obtained 

from all samples as shown in Table(1). 

 
Table1: Isolation of thermophilic bacteria from compost samples collected from Baghdad city. 

No. Collection sites of compost samples Number of thermophilic bacterial 

isolates 

symbol 

1 Abu-Ghraib 11 CT1 - CT11 

2 Hosseinia 10 CT12 – CT21 

3 Taji 18 CT22 – CT39 

4 Nahrawan 9 CT40 – CT48 

   ∑    48  

 

Compost sample are consider as a good source to isolate thermophilic bacteria (Moriya et al., 2011).The 

potential commercial application which include biodegradation and production of bioactive compounds such us 

antibiotic and enzymes increased the interest in these microorganisms (Malherbe and Cloete, 2002). Similarly, 

83 bacterial isolates were isolated from 12 compost samples at approximately 40 
o
C to 50

o
C, among those 28 

were thermophilic isolates and five from them (A1,A2,A3,A4 and A5) were amylolytic bacteria (Ngan et 

al.,2016).     

In Acharya et al.,(2012) they studied the ability of 10 thermophilic bacterial isolates were isolated from 13 

different compost samples at 55C.Also, Bosma et al., (2015) reported that 267thermophilic bacterial isolates 

were obtained from compost samples at 55 
o
C to 65 

o
C and 44isolates from them were found to belong to the 

family bacillaceae. 
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Primary screening for amylase: 

All isolates of thermophilic bacteria were screened for their ability to produce amylase by starch hydrolysis 

method in solid medium. Results in Table(2) appeared that twenty one isolates from them exhibited different 

ability to produce amylase enzyme and classified into three categories (high, moderate and weak) according to 

the diameters of clear zone (mm) in the plates of starch test. Also the results exhibited that maximum amylase 

production were found in CT3, CT5, CT22, CT34 and CT39 isolates. 

 
Table 2: Primary screening of thermophilic bacterial isolates for amylase production in solid medium. 

Isolates Diameter of clear zone (mm) Isolates Diameter of clear zone(mm) 

CT1 - CT25 - 

CT2 + CT26 - 

CT3 +++ CT27 - 

CT4 - CT28 - 

CT5 +++ CT29 ++ 

CT6 + CT30 - 

CT7 - CT31 + 

CT8 - CT32 - 

CT9 - CT33 - 

CT10 ++ CT34 +++ 

CT11 + CT35 + 

CT12 - CT36 ++ 

CT13 + CT37 - 

CT14 - CT38 - 

CT15 - CT39 +++ 

CT16 ++ CT40 - 

CT17 - CT41 - 

CT18 - CT42 + 

CT19 - CT43 + 

CT20 - CT44 - 

CT21 + CT45 - 

CT22 +++ CT46 - 

CT23 + CT47 ++ 

CT24 ++ CT48 - 

(-)= negative result, (+) = < 10 mm, (++) = 10-20 mm, (+++)  => 20 mm 

 

Thermophilic microorganisms are reported to contain proteins, which are thermostable and resist for 

denaturation and proteolysis (Kumar and Nussinov, 2001). Diverse microorganisms are able to produce 

amylase, but thermophilic bacteria are the preferred source not only because maximum amount of enzyme 

generated within a very short time period but also due to its extracellular enzymes, which are easy to extract 

from media (Abbse, 2009). 

 

The diameter of halo on starch agar medium was used by Vaseekaran et al.,(2010) for selection of efficient 

amylase production by screened isolated bacteria. Also, Karnwal and Nigam (2013) isolated 12 bacterial isolates 

and found that only 5 isolates  showed positive results for amylase production based on maximum hydrolytic 

zone. Similar results were reported for observation of starch hydrolysis zone on starch agar plate by 20 culture 

isolated from soil sample (Padhiar and Kommu, 2016). 

 

Secondary screening: 

The isolates selected as amylase producers from primary screen were examined their ability to produce 

amylase by quantitative assay in liquid medium. Results in Table (3) shown that all isolates were positive for 

amylase production and bacterial growth, also results showed that only three isolates from them  CT5, CT22 and 

CT39 were given the highest enzymatic activity 51.7, 75.9 and 39.8 unit\ml respectively. Hence, these isolates 

were selected for further experiment to produce amylase enzyme by using agricultural wastes. 

The production of extracellular enzymes was greater in the liquid medium as compared to the plate based 

assays (Mohiniet al.,2015). In Ominyi et al.,(2013) study 10 out of 26 positive isolates of starch hydrolysis from 

the primary screening, gave the higher amylase activities when further screened for enzymatic activity which 

were measured quantitatively by spectrophotometric methods. 

 
Table 3: Secondary screening of thermophilic bacterial isolates for amylase production in liquid medium. 

No. Isolates Enzyme activity 
(Unit\ ml) 

Bacterial growth 
(OD) 

1 CT2 9.2 0.38 

2 CT3 26.1 0.72 

3 CT5 51.7 1.19 

4 CT6 9.8 0.41 
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5 CT10 19.2 0.54 

6 CT11 6.7 0.28 

7 CT13 5.9 0.11 

8 CT16 18.8 0.48 

9 CT21 8.6 0.36 

10 CT22 75.9 1.28 

11 CT23 8.1 0.34 

12 CT24 12.1 0.41 

13 CT29 19.9 0.52 

14 CT31 9.9 0.36 

15 CT34 29.4 0.83 

16 CT35 3.6 0.11 

17 CT36 13.2 0.33 

18 CT39 39.8 1.03 

19 CT42 5.2 0.28 

20 CT43 9.6 0.33 

21 CT47 17.3 0.44 

 

Basma et al.,(2015) found that out of 133 bacterial isolates were obtained from agro-industrial by- product 

31 isolates had variant capability to consume starch in starch agar medium and one of them which identified as 

Bacillus amyloliquefaciens was showed the highest amylase activity by quantitative assay at 50
o
C. While, 

Jogezai et al.,(2011) in their study reported that the maximum amylase activity was obtained from thermophilic 

Bacillus subtilis by quantitative assay in liquid medium at 40
o
C. 

 

Identification of thermophilic isolates: 

The isolates CT5, CT22 and CT39 which exhibited high production of amylase enzyme in liquid medium 

were selected and identification depending on their characteristics. Results suggested that two of them CT5 and 

CT39 belonged to Bacillus licheniformis and the third isolate CT22 was identified as Bacillus subtilis. 

Apun et al.,(2000) used morphological and biochemical reactions, for identification of cellulolytic and 

amylolytic bacterial isolate, results identified the isolate as B. amyloliquefaciens, also further identification was 

achieved by using the API 50 CHB kit to confirm that result. Cultural and morphological characteristics were 

used to identified amylase producing bacteria by Parmar and Pandya (2012) results revealed that these isolates 

related to Bacillus sp. Also Sonia Sethiet al.,2013 , used morphological and biochemical characteristics to 

identify the amylase producing isolates, the four potential isolates were identified as Pseudomonas fluorescens, 

Bacillus subtilus, E.coli and Serratiamarscens.    

 

Amylase production using agricultural wastes: 

Agricultural wastes are becoming increasing environmental problems; therefore, the current study was 

focusing about using different wastes as available and cheap materials to produce amylase.  The three isolates 

CT5, CT22 and CT39 were selected as a good isolates to produce amylase enzyme by using five agricultural 

wastes as starchy materials in liquid production medium. Results in Table(4) investigated that all three isolates 

had the ability to grow and amylase production in liquid medium with different types of agriculture wastes. 

Moreover, broken rice and potato peel were the best wastes that stimulated and gave the highest enzyme 

productivity in all isolates compared with the medium have 1% soluble starch, whereas other wastes gave 

decreased in amylase productivity than standard medium. Also the results illustrated that the highest amount of 

amylase production (87.2 unit\ml) was recorded by Bacillus subtilis CT22 when used potato peel as substrate, 

while the lowest value in amylase production was obtained by Bacillus licheniformis CT39in medium 

supplemented with 1% wheat bran. 

 
Table 4: Amylase production by CT5, CT22 and CT39 isolates using 1% of five different agricultural wastes as carbon source in liquid 

medium. 

No. Agriculture wastes Enzyme activity (Unit\ ml) 

CT5 CT22 CT39 

1 Wheat bran 33.1 39.8 17.8 

2 Wheat straw 41.9 60.5 22.9 

3 Broken rice 56.9 83.4 47.2 

4 Rice husk 44.6 69.2 30.4 

5 Potato peel 59.3 87.2 51.6 

6 Positive control 

(1% starch) 

51.7 75.9 39.8 

 

The contents of synthetic media are very expensive and these contents might be replaced with more 

economically available agricultural by-products to reduce the cost of the media (Ikram-ul-Haq et al.,2003). 

Therefore,agro-industrial wastes and by-products such as starchy materials had been used for Biosynthesis of 
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amylases to solve the pollution problems and obtain a low cost media (Anto et al.,2006; Mukherjee et al., 2009). 

The use of agricultural wastes makes solid--state fermentation (SSF) an attractive alternative method (Ellaiah et 

al.,2002). 

Rice husk and wheat bran had been used as substrates for a amylase production in solid-state fermentation 

in study of Baysal et al.,(2003). Similarly, as a low cost carbon substrate Rice husk, wheat bran and potato 

starchy waste were used to determine the amylase activity of B. subtilis (Shukla and Kar, 2006; Asgher et al., 

2007). Also the wheat bran has been used as a substrate for amylase production in solid state fermentation by 

Bacillus subtilis, the specific activity of amylase was found to be 13.14 μmol/mg/min at 40°C (Gangadharan et 

al.,2006).  

 

Conclusion: 

In current study, Forty eight isolates of thermophilic bacteria were obtained from compost samples and only 

twenty one isolates from them exhibited the ability to produce amylase enzyme in solid medium, while the 

maximum amylase production in liquid medium was appeared in three isolates Bacillus licheniformis CT5, 

Bacillus subtilis CT22 and Bacillus licheniformis CT39. Also the results obtained in the present study was 

indicated that the best three isolates were exhibited the ability to produce amylase enzyme when using five 

agriculture waste (wheat bran, wheat straw, broken rice, rice husk and potato peel) as substrate in submerged 

cultures, while the broken rice and potato peel gave the highly productivity of amylase enzyme compared with 

other substrates. 
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