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Abstract: Three samples of soil  were collected  from the hot  springs  from  Kotli Azad Jammu and  Kashmir.
Two samples were collected from the West and North Banks respectively and the third one was collected from
inside the hot water of the spring. For serial dilutions 1g soil was dissolved in 100 ml of sterilized distilled water.
The soil solution was further diluted up to thousand times. Out of these dilutions 10 ml sample was taken in test
tube and kept at 90°C in an oven to give heat shock for duration of 15 minutes. The 1ml dilution was spread on
the AGS medium. Out of 20 strains six giving higher zones of hydrolysis (N3, W1, W3 U1, U2 and U4) were
inoculated nutrient starch agar slants. Four strains of bacteria N3, W1, U1 and U4 showing higher zones of
hydrolysis i.e. 3.6, 4.2, 3.8 and 3.6 mm respectively. Strains N3, U1 and U2 were found to be bacillus and W1
was identified as Actinomycetes. On the basis of morphological and physiological tests as determined by
Bergeys manual of bacteriology W-1 was identified as Thermoactinomyces sacchari. Identification was also
done by PCR for  which the forward and the reverse primers were prepared by the fermentos company USA.
In PCR 2,3,6,8 lane gave positive results and band formation. Morphological identification and the biochemical
tests confirmed that the strain was Thermoactinomyces sacchari so the strain was selected for further study.
Different types of media were utilized for the maximum production. Growth of Actinomycete and amylase
production was optimized on four different nutrient media. Highest growth and amylase activity (3.882 OD and
132.3 AU, respectively after 72 hours at 60°C) were obtained by using medium-4 and it is also called as AGS
medium.
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INTRODUCTION MATERIALS AND METHODS

The Actimomyctes (a complex group of bacteria) are Search of Thermophilic Actinomycete was focused
found in a large variety of environments. It was on the soil of hot springs. Three soil samples were
considered that Actinomycetes species produces colour collected from the hot springs from Kotli Azad Jammu and
and taste within aquatic environments. Thermostable Kashmir. Two samples were collected from the West and
amylases are of special interest as they could be North Banks respectively and the third one was collected
Actinomycetes are fungus-like bacteria and are of special from inside the hot water of the spring. The samples were
interest because  of  their versatile  metabolic  activities. stored at 60°C in  an  incubator. The bacterial cultures
In nature, they decompose the organic compounds and were isolated from the soil sample using serial dilution [4].
other  perishable  elements. Commercially, their   abilities For serial dilutions 1g soil was dissolved in 100 ml of
are used to produce a great variety of bioactive chemical sterilized distilled water. The soil solution was further
compounds, used for saccharification processes diluted up to thousand times. Out of these dilutions 10 ml
occurring at high temperatures [1-3]. sample was taken in test tube and kept at 90°C in an oven
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to give heat shock for duration of 15 minutes. This was were identified by standard morphological and
done on all dilutions. With the help of spreader 1 ml of biochemical tests as described in the Bergey’s manual of
each dilution was spread uniformly on Nutrient agar determinative Bacteriology 9  edition Holt, 1994, as
starch  medium  in  petri  plate and incubated at  50°C. shown in Figure 3.1.
After three days of incubation, the plates were flooded Fig 3.1: Flow sheet showing steps for the
with iodine solution. Clear yellowish zones of hydrolysis morphological identification of Actinomycetes i, ii, iii, iv
against blue background were observed. Colonies refer to the duplicate strains.
showing clear zone of hydrolysis were further inoculated
on petri plates. Cultures were inoculated thrice to get pure PCR Amplification 
strains. Out of 20 strains sixth have high zones of DNA Sequence: For DNA sequence of alpha-amylase
hydrolysis (N3, W1, W3, U1, U2 and U4) were inoculated (amy) gene, complete cds of thermophillic actinomyces
nutrient starch agar slants. The slants were kept at 50°C in was downloaded by using NCBI.com for designing
an incubator for maximum growth. These slants were reverse and forward primers to amplify the collected
prepared  in duplicate  and  stored  at  4°C  in a sample.
refrigerator.

Identification of Actinomycetes Species: Identification New york) to amplify 625bp thermophillic actionomyces
tests were performed for both i.e. Actinomycetes and alpha-amylase (amy) gene, was inserted for the sense
Bacillus species. Strains responsible for starch hydrolysis forward (SF) and sense reverse (SR) primer.

th

Primer Designing: Primers were designed (Fermentos,

Fig 3.1: Flow sheet showing steps for the morphological identification of Actinomycetes i, ii, iii, iv refer to the duplicate
strains.
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DNA SF5 – ctgcactgcaccatgaacccttcatgg – 3''

DNA SR3' – gaagtccggggccgagtacagccccgg – 5'

PCR (Polymerase Chain Reaction) for Thermophillic
Actinomyces Alpha-amylase (Amy) Gene: Thermophillic
actinomyces Alpha-amylase (amy)  gene was isolated
from sample collected using primers of DNA SF (sense
forward) and DNA SR (antisense reverse). The standard
optimum reagents (supplied by Fermentas) and PCR
amplification profile was used for this purpose.

Gel Electrophoresis

-1% agarose in 1X TAE buffer PH=8.0 

Load PCR product 5 µl, loading buffer 1 µl and 1kb
DNA ladder 6 µl

Run it for 70 min at 80V. Then staining with Ethidium
Bromide for 5 min and destaining in double distilled water.

Inoculum Preparation (Seed Culture): The inoculum was
prepared from the incubated cultures in basal medium
having following composition. In two 250 ml Erlenmeyer
flasks, 100 ml of media were poured and the pH was
adjusted at 7.0 by using 0.1M NaOH and 0.1M HCl. After
autoclaving, 3 loop full of the isolated Aactinomycetes
were inoculated aseptically. The flasks were then kept at
shaking incubator at 50°C at 150 rpm for 24 hours.

Shake Flask Fermentation: Batch culture fermentation in
shake flask was carried out to produce extra cellular crude
enzyme extract. Arginine-glycerol salts medium (150 ml)
was poured into 250 ml flask in triplicate. The pH of the
basal medium in each was adjusted to 7.0 by using 0.1 M
HCl and 0.1 M NaOH and was then autoclaved. Inoculum
(10%) was used and flasks were incubated in shaker
incubator at 50°C and 150 rpm for 96 hours. 10 ml sample
was collected from each flask after 24 hours for 4 days.
The samples were centrifuged at 10,000 rpm filtered by
filter paper and the filtrate was kept separate in refrigerator
for further bioassay.

RESULTS AND DISCUSSION

Twenty bacterial strains isolated from three soil
samples of hot springs from Kotli Azad Jammu and
Kashmir, were purified and screened for amylolytic
activity on the bases of zone of hydrolysis. Four strains
of bacteria N3 (North), W1 (West), U1 (under water) and
U4 showing higher zones of hydrolysis  i.e.  3.6,  4.2,  3.8

Table 4.1: Qualitative tests for the production of Amylase by 20 isolated
Strains of bacteria

S. No Strains Zone of Hydrolysis (mm)
1. N1 2.2
2. N2 1.8
3. N3 3.6
4. N4 2.2
5. N5 1.2
6. N6 3.1
7. W1 4.2
8. W2 3.0
9. W3 3.2
10. W4 1.8
11. W5 1.2
12. W6 2.6
13. W7 2.4
14. U1 3.8
15. U2 3.0
16. U3 1.8
17. U4 3.6
18. U5 2.2
19. U6 1.2
20. U7 0.8

Table 4.3: Biochemical tests for the identification of Thermoctinomycetes
Test N-3 W-1 U-1 U-4
Amylase + + + -
Protease - + - -
Lipase +
Catalase + + + +
Gelatinase - + - -
S. citrate - - -
TSI - - -
Urease + + + +
Methyl Red - + - -
Voges-Proskauer + - + +
Nitrate Reductase - + - -
Remarks Bacillus Actinomycetes Bacillus Bacillus

Table 4.4: Biochemical and morphological tests for the identification of
Thermoactinomyces

Characteristics W-1
Colony characteristics Flat, Rigid
Aerial mycelium +
Colour of the spore White
Soluble pigment -
Growth 30-50°C +
Spores sessile -
On unbranched sporophores +
On dichontomously branched sporophores +
Degradation: Arbutin +
Chitin -
Esculin +
Hypoxanthine -
Starch +
Tyrosine -
Xanthine -
Mannitol +
Sucrose -
Trehalose +



World Appl. Sci. J., 30 (3): 350-354, 2014

353

Table 4.2: Morphological studies of the strains with high zone of hydrolysis
Strains Gram Test Morphology Chain Shape Spore Remarks
N-3 + Very short Rods - Coccobacilli - Bacillus
W-1 + Substrate mycelium Branched mycelium Substrate Mycelium, + Actinomycetes

branched septate
U-1 + Rods Chain former Diplo, strepto - Bacillus
U-4 + Rods Chain former Coccobacilli - Bacillus

Fig.4.1: a,b,c,d:  Qualitative tests for amylase production by four bacterial strains

Fig. 4.2: Morphology of Actinomycetes grown on Fig. 4.4: Morphology of Actinomycetes grown on Blood
Nutrient Agar media Agar media

Fig. 4.3: Morphology of Actinomycetes grown on Soil  is   full   of   Actinomycetes   and   these  are
Chocolate media very   important   from   the   indusrial   point   of  view.

and 3.6 mm respectively were selected for identification. bioactive substances like extracellular enzymes e.g
Results of qualitative tests are shown in Table 4.1 and amylases. These enzymes can be utilized in the industry
Figure 4.1 a,b,c,d. for the degradation purpose. 

Identification  of  Microbial Strains: Four strains of
thermophilic bacteria giving considerable zone of
hydrolysis 3.6, 4.2, 3.8, 3.6 respectively were identified on
the bases of morphological and biochemical tests. Results
are given in Table 4.2, 4.3 and 4.4 strains N3, U1 and U2
were found to be bacillus and W1 was identified as
Actinomycetes.

Molecular   Identification   of   the   Strain:     The
following   results   were   obtained   after    PCR
amplification.

The Actinomycetes are very  good producers of
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Fig. 4.5: Actinomycetes species identification by PCR, 4. Clark, D.S., P. Bordner, E.F. Geldrich, P.W. Kabler and
Gel Electrophoresis C.B. Huff, 1958. Applied microbiology. International

CONCLUSION

This study clearly shows that the Actinomyces
sacchari  was  isolated  from the hot water springs of
Azad Jammu and kshmir Pakistan which shows high
potential of producing amylases of the thermophillic
nature. Optimization of the conditions like PH,
temperature, agitation speed , media selection, starch
concentration can further increase the production menu
can further enhance the amylase production. T. sacchari
can be utilized for the further study.
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