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Abstract: The aim of present study was to investigate the bioactivity (antibacterial, antifungal and cytotoxicity
etc.) of the ethylacetate extract isolated from Streptomnyces sp. Aspergillus sp. and Bacillus sp. from sewage
of different regions of Bangladesh. The ethylacetate extract of Streptomyces sp., Aspergillus sp. and Bacillus
sp. shown modest antibacterial and antifungal activities at the concentration of 200 pg disc™. The maximum
antibacterial and antifungal activiies were shown by the Strepfomyces sp. The mimmum mhubitory
concentration of the microbial extracts was between 64 to 128 pg mL ™" against test organisms. Brine srimp
lethality bicassay was carried out for cytotoxicity measurement of the extracts and the 1.C, values were
calculated after probit transformation of the resulting mortality data. All the ethyl acetate extract showed
lower cytotoxicity —properties (Streptomyces sp. 4237 pg mL™', Aspergillus sp. 52.25 ug mL™' and
Bacillus sp. 47.51 ug mL™") compared with the reference standard Bleomycin (0.41 pug mL.™") and Galic acid

(4.53 pg mL ™.
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INTRODUCTION

Microorganisms have listorically provided a rich
source of structurally diverse, biologically active
metabolites!"! and sewage is the home of microbes. People
consider it as a dirty place, which contain only harmful
microbes but it was reported that harmful microbes as well
as friendly microbes are also present in the sewagel.
The enviromment 1.e. temperature, pH and humidity etc. of
sewage of Bangladesh i1s very much optimum for microbial
growth. So there is a great to search newer and safer
bioactive compounds from microorganisms isolated from
sewage. Though a great mumber of bioactive compounds
have been discovered only a few of them are useful and
rest of them 1s toxic to human and animals or not highly
effective against diseases caused by bactera, fungi,
viruses, insects etc. Moreover microbial resistance to
bioactive compounds 1s a threat to public health
throughout the world®¥. Due to indiscriminate use of
biocactive compounds and other unknown reasons, the
pathogenic orgamsms are gaining resistance to existing
bioactive compounds™. The microbial infections are a
major worldwide health problem, particularly in less
developed countries where these diseases also cause a
substantial economic burden. The global prevalence of
human microbial infections already exceeds 60% and is
mcreasing. The challenge of developing modern biology
for the twenty first century needs a systemic research at
least for the welfare of humanity. The great development
of chemotherapy m the last few decades has led to a

marked decrease mn the rate of death caused by infectious
diseases. In recent years, attempt has been made by the
sclentists to mvestigate the indigenous bicactive
compounds from microbes of choice of infectious
diseases for mitigation for suffering of the vast masses of
humarnty.

In the continuation of this research for bioactive
compounds we have done primary screening of
antimicrobial activity and subsequently by 1solating crude
compounds from sewage microbes’ throughout
Bangladesh and other bioactivity test such as antifungal
and cytotoxicity study for the primary basis of biological
activity.

MATERIALS AND METHODS

Organism collection, pure culture and isolation of
bioactive compounds: Sewage samples were collected from
wastages of dramns from the different regions of
Bangladesh such as Natore, Rangpur, Pabna, Bogra and
Rajshahi and then by serial dilution technique'™ pure
culture of the orgamsms were collected. After optimization
of growth conditions such as temperature, pH, carbon
sources, nitrogen sources, media, they were largely
cultured in CDA (acidic), CDA (alkaline) and NB media.
By using ethylacetate as solvent bicactive compounds
were 1solated and were dried under normal conditions.
The ethylacetate extract of compounds were used m the
following bicactivity tests to observe the activity of the
1solated crude compounds.
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Antibacterial screening: [» vitro antibacterial activity is
generally performed by disc diffusion methods™® for the
primary selection of compounds as therapeutic agents. In
this method activity of the test compounds are expressed
by measuring the diameter of zone of inhibition. Generally
the more susceptible the organisms the bigger the zone of
mhibition. The antibacterial activity of the ethylacetate
extract of the compounds solated from Streptomyces sp.,
Aspergillus sp. and Bacillus sp. were determined at a
concentration of 30 and 200 pg disc™ against six gram
positive and nine gram negative bacteria. The diameter of
the zone of mlubition produced by the crude extracts
were compared with the standard antibiotic kanamycin
30 pg disc™'. The experiment was performed three times to
mimmize the errors.

MinimumInhibitory Concentration (MIC)determination:
MIC of the compound is defined as the lowest
concentration of that compound m a medium without
visible growth of the test orgamsms. MIC of the crude
extracts was determined against six pathogenic bacteria
by serial dilution technique'®. The result was compared
with the standard antibiotic kenamyein. The media used
1n this respect was nutrient agar (DIFCO).

Antifungal assay: The antifungal activity of the crude
extracts was tested against seven pathogenic fungi at a
concentration of 50 and 200 g disc™ for each. The media
used in this respect was Potato Dextrose Agar (PDA). The
activity was determined after 72 h of incubation at room
temperature. For a better correlation of the antifimgal
activities Nystatin 50 pg disc™' was used as a standard.

Cytotoxicity study of the crude extracts: Brine shrimp
lethality biocassay is a recent development in the assay

procedure of bicactive compound which indicates
cytotoxicity as well as a wide range of pharmacological
activities (such as anticancer, antiviral, insecticidal,
pesticidal and ATDS etc) of the compounds. Here in vivo
lethality test was carried out by using brine shrimp naupli
eggs (Artentia salina 1..). Eggs were hatched after 48 hin
3.8% NaCl solution (Sea water) and after two days
hatching, the nauplii were ready for experiment. Standard
solution of the extract was prepared whose concentration
was 5 ug mL ™ (3 mg extract was dissolved in 0.6 mL of
DMSO). From the stock solution 5, 10, 20, 40 and
80 uL were placed in 5 different vials and the volume was
made upto 5 mL with NaCl (3.8%) solution. Thus the final
concentration of the sample in the vials become 5, 10, 20,
40 and 80 pg mL.~", respectively. Then 10 brine shrimp
nauplii were placed in each vial. For the control of each
vial, one vial containing equal volume of DMSO and NaCl
solution upto 5 ml. After 24 h each vial was observed
using a magnifying glass and the number of survivors in
each vial was counted and noted. From the data % of
mortality was calculated and plotted against Tog dose
(logC). From the graph 1.C,; of the extract was determined.

RESULTS AND DISCUSSION

Antibacterial activity: The ethylacetate extracts of the
three organisms shown moderate antibacterial activities
at the concentration of 30 pg disc™ with respect to
the standard antibiotic Kanamycin but showed
remarkable activities at the high concentration of
200 pg disc™'. Among the three sewage dwelling
microbes, Streptomyces sp. showed  comparatively
better activity against Shigella shiga and  the
lowest activity was observed in case of Baclilus sp.
against Sarcinag lutea. Orgamsm  Aspergillus  sp.
showed moderate activity, (Table 1, Fig. 1B and C)

Table 1: In vitro antibacterial activity of the ethylacetate extract from Streplomyces sp., Aspergillus sp., Bacilius sp. and standard Kanamycin
Determination of zone of inhibition (in mim)

Streptomyees sp. (ug disc™)

Aspergillus sp. (ug disc™)

Bacillus sp. (g disc™) Kanamycin (ug disc™)

Test organisms 30 200 30 200 30 200 30
Gram positive bacteria

Staphylococcus aureus 15 23 13 21 1 21 30
Streptococcus- haemolvticus 13 19 12 20 12 20 29
Bacillus me gaterium 14 22 12 20 09 18 31
Bacitlus subtilis 15 24 13 23 00 17 29
Sarcina lutea 14 20 12 18 10 16 32
Bacillus cereus 14 22 12 19 11 17 30
Gram negative bacteria

Sedmone lla typhi 14 20 13 17 12 19 31
Shigella dysenteriae 16 24 12 18 11 22 30
Shigella shiga 17 26 12 18 9 20 29
Shigalla flexneri 14 24 13 19 11 23 30
Shigella sonnei 13 22 1 18 00 20 30
Shigella bovdii 13 20 12 20 09 18 31
Escherrichia colli 14 25 12 18 00 19 32
Pseudomonous aeruginosa 13 20 13 17 10 18 30
Kiebsiella sp. 14 20 11 17 10 17 31
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Fig. 1A: Effect of the ethyl acetate extracts from

Streptomyces sp. against Shigella shiga

Fig. 1B: Effect of the ethyl acetate extracts from

Fig. 1C: Effect

Table 2:

Aspergillus sp. against Bacillus subtilis

of the ethyl acetate extracts from
Bacillus sp. against Shigella flexneir

Minimum Inhibitory Concentration (MIC) wvalues of the
ethylacetate extract of Strepiomyces sp., Aspergillus sp.,
Baciflus sp. and standard Kanarmy cin

Minimurm inhibitory concentration (ug disc™!)

Streptomyces Aspergillus  Bacillus

Test organisms sp. sp. sp. Kanarycin
Shigella shiga 64 128 128 4
Escherrichia coli 64 128 64 5
Shigelle flexneri 128 &1 64 4
Staphvococeus aurens 128 128 128 4
Bacitlus subtilis 128 1 128 5
Streptococcus-

0~ haemolyticus 128 &1 128 4
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Fig. 2A:

Fig. 2B:

A

Effect of ethyl acetate extract from
Streptomyces sp. (50 and 100 pg disc™) and
standard Nystatin, (50 pg disc™) against
Aspergillus niger

(200 pie)idise

Effect of ethyl acetate extract from Aspergillus
sp. (50 and 200 pg disc™') and Nystatin,
standard (50 ug disc™") against Aspergillus
favus

Fig. 2C: Effect of ethyl acetate extract from Bacillus
sp. (50 and 200 pg disc™") and Nystatin,
standard (50 pg disc™") against Candidal
albicans

the more antibacterial activity of the orgamsm

Streptomyces sp. may be due to the Streptomyces. A
compilation of the microbial sources of antibiotics
discovered in USA and Tapan between 1953 to 1970
reveals that approximately 85% of the antibiotics are
obtained from Actonomycetes, 11% from fungi and 4%
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Table 3: Jn vitro antifingal activity of the ethylacetate extracts from Streptomyces sp., Aspergilius sp., Bacillus sp. and standard Ny statin

Diameter of zone of inhibition (mm)

Streptomyces sp. (ug disc™")

Aspergitlus sp. (ug disc™)

Bacillus sp. (pg disc™) Nystatin {pg disc™!)

Test organisms 50 200 50 200 50 200 50
Candida albicans 8 12 - 11 - 09 29
Aspergillus fitmigeatus 09 - 10 - 10 32
Aspergillus flavus 10 - 11 7 10 28
Aspergillus nigar 1 - 10 - 11 30
Fusaritm sp. 10 - 10 11 30
Penicillium sp 1 - 10 10 29
Vasien fectum 11 - 11 10 30

from bacteria. Among the actinomyceties, the majority of
known antibictics are produced by Streptomyces™. In the
following vyears, the production of antibiotics by
Streptomyces is well reputed™™'? and some of these are
used in chemotherapeutics. Further studies were needed
to explore the mechanism of antibacterial activity of these
sewage dwelling microbes. Many authors also reported
antibacterial activity of microbial extracts!"*'7,

Minimum Inhibitory Concentration (MIC): The MIC
value of the ethylacetate extract from Strepromyces sp.
against Shigella shiga, Escharichia coli, Shigela
flexneri, Staphvlococcus aureus, Bacillus subtilis and
Streptococcus B-haemolyticus were 64, 64, 128, 1128, 128
and 128 pg mL~', respectively (Table 2); that for
ethylacetate extract from Aspergillus sp. were
128,128,64,128,64 and 128 ug mL. ™, respectively; and that
for ethylacetate extract of Bacillus sp. were 128, 64, 64,
128, 128 and 128 pg mL ™', respectively. From the MIC
result we can conclude that the ethylacetate extract of
sewage dwelling microbes are significantly less active
compared with the standard kanamycin which give MIC
values between 4 to 5 ug mL ™"

Antifungal activity: Ethylacetate from
Streotomycies sp. showed comperatively better antifungal
activity than the other extracts from Aspergilfus sp. and
Bacillus sp. with comparison of the standard antifungal
agent Nystatin (Table 3, Fig. 2A, B and ). The

antifungal activity of microbes also reported by many
13-20]

extract

researchers!

Catotoxicity study: In the brine shrimp lethality bicassay,
the ethylacetate extracts from sewage microbes showed
positive result indicating that the compounds of
ethylacetates are biologically active. The mortality rate of
brine shrimp nauplii was found to be increased with the
increase m concentration of the sample. The median lethal
concentration (LC,,) values of ethylacetate extracts from
Streptomyces sp, Aspergillus sp, Bacillus sp. and
standard Bleomycine and Galic acid were found to be
42.37,51.25,47.51 and 0.41 and 4.53 pgmL ™", respectively
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Table 4: The results of cytotoxic effect of ethylacetate extract fiom
Streptomyces sp., Aspergillus sp., Bacillus sp. and Standard
Bleomycin and Galic acid

Test samples 90% confidence
limit (pprn)

TCsy s Regression

(ppm) Lower  Upper equation 32
Streptonyces sp 42,37 28.52 G62.93 Y=2.54+1.51 X M
Aspergilliis sp 51.25 3380 7769 Y=230+1.59X 127
Becillus sp 47.51 3060 7377 Y=2.60+143X 037
Standard Bleomycin ~ 0.41 00.276 0.62 Y=3.1612.99X 08
Standard Galic acid  4.53 03.33 615  Y=3.93+1.62X 125

(Table 4). The lowest L.C, values was found in case of
Streptomyces sp., which is indicative of its higher
cytotoxicity than other sewage microbes. The highest
LC,, values was found in case of Aspergillus sp. The
moderate T.Cy, values were found in case of Bacillus sp.
Many researchers'*! explored the cytotoxic properties of
microbes. Present results suggested the cytotoxicity of
previously reported findings.

Lastly it may be concluded that various bioactive
compounds can be explored from Streptomyces sp.,
Aspergillus sp. and Bacillus sp. by screening of sewage
an abundant source of microbes. The activity profile of
these isolated ethylacetate extracts from the above
three sewage dwellng microbes reveals that
Streptomyces sp. of sewage may be considered as
potential led compounds for the development of new
bioactive compounds.

REFERENCES

Jan, F., N. Pavel and F. Alzebta, 1979. ]. Antibiotic,
32: 667,

Anonymous, Sewage treatment tank biological
components and bacteria; information was obtained
from the New York Water Operation.

Levy, 5. B., 1982, Microbial Resistance to
Antibiotics. An Evolving and Persistent Problem.
Good Antimicrobial Prescribing. Lancet Rev., pp:
4-19.

Anonymous, 1978. Surveillance for the prevention
and control and control of health hazards due to
antibiotic resistant enterobacteria. WHO Tech. Rep.
Ser. No. 624. Geneva,



th

10.

11.

12.

13.

14.

15.

Asian J. Plant Sci., 4 (6): 625-629, 2005

Roche, W, 1950. New Antibiotics. Pharmazie, 5: 90.
Reiner, R., 1982. Detection of antibiotic activity.
Antibiotics, An introduction to scientific service.
Switzerland, 1: 21-25.

Beur, AW., WMM. Kirby, I.C. Sherris, and M.
Turck, 1966. Antibiotic susceptibility testing by
standardized single disc method. Am. T. Clin.
Pathol., 44: 493-496.

Barry, AJI. 1980. Procedure for Testing
Antimicrobial Agents in Agar Media. Tn: Antibiotic
in Laboratory Medicine Lorin, V., (Ed.), Williams
Wilkin’s Co. Baltinore, USA ., pp: 1-23.

Tanaka, Y. and S. Omura, 1990. Metabolism and
products of Actinomycetes: An  introduction.
Actinomycetologica, 4: 13-14.

Waksman, S.A. and HB. Woodruff, 1940.
Bacteriostatic and bactericidal substance produced
by a soil Actinomyces. Proc. Soc. Exp. Biol. Med,,
45: 609,

Yasuzawa, T. and K. Murot et al, 1995, Potent
antitumor antibiotics by Streptomyces sp. Chem.
Pharm. Bull. Tokyo, 43: 378-391.

Aotam, Y., H. Nagata and M. Yoshida, 1998. A novel
immunosuppressant from Streptomyces sp. T
Antibiot, 50: 543-545.

Soylu, 8., EM. Soylu, S. Curt and O.E. Ekiei, 2005.
Antagonistic potentials Rhizosphere- associated
bacterial isolates against socil-born diseases of
tomato and peppere caused by Scleritinia
sclerotiorum and Rhizoctonia solani. Pak. 1. Biol.
Sci., 8 43-48.

Schatz, A., S. Bugie and S.A. Waksman, 1944.
Streptomycin, a substance exhibiting antibiotic
activity against Gram positive and Gram negative
bacteria. Proc. Soc. Exp. Biol. Med., pp: 244-248.
Penau, H., C. Levaditi and G. Hagemann, 1943.
Attempt to extract a bactericidal substance of fungal
origin. Bull. Soc. Biol., 25: 408-410.

629

16.

17.

18.

19.

20.

21.

22,

23.

Anisurzaman, A.S.M., 2000. Characterization and
biological studies on the bicactive metabolites of
the Aspergillus fumigatus and streptomyces sp.
M. Sc. Pharm. Thesis, Umniversity of Rajshaln,
Bangladesh.

Shoji, T., 1977, Studies on antibiotics from the genus
Bacillus XX. Isolation of two new polymyxin group
antibiotics. J. Antibiot., 30: 1029-1034.

Routine, I.B. and A.C. Finally, 1952. Problem in the
search for microorganisms producing antibiotic
Bacterial. Rev., 16: 51-57.

Hakeda, S., Tsubotani, T. Iwasa, M. Suzuki, M.
Kondo, and S. Harada, 1992. Production and
biological activities of a new antifungal antibiotic,
TAN-950 A. I. Antibot., 45: 854-860.

Stewart, R.G. R.D. Wyalt, and M.D. Ashmore, 1977.
The antibacterial and antifungal effects of
metabotics obtain from Aspergillus sp. Poult. Sci,
56: 1603-1605.

Maskey, R.P., E. Helmke, HH. Fiebig, and H.
Laatsch, 2002, Primycin:  Isolation  and
structure elucidation of a novel cytotoxic 2, 3-
dihydroquinizarin analogue of gamma-
indomycinone from a marnin Strepiomyces sp. Isolate
I. Antibiot., 55: 1031-1035.

Scott, 1965. Toxic metabolites from Aspergillus
ochraceus Wilh. Mycopathol. Mycol., 25: 233,
Meclaughin J.L. and T.E. Anderson, 1988. Brine
shrimp and crown gall tumors. Simple bioassay for
the discovery of plant entitumor agents. Proceeding
of NTH Workshop. Biocassay for Discovery of
Antitumour and Antiviral Agents from Natural
Sources.



	AJPS.pdf
	Page 1


