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Abstract: The present investigation deals with the isolation and characterization of Streptomyces 
associated with gut of fish and its bioactive compounds screening. Nearly seven isolates were 
found to be associated with the gut of ornamental fish Carassius auratus (Gold fish). Analysis of 
morphological, physiological and biochemical characteristics suggested that the strains belonged 
to the genus Streptomyces. These strains exhibited strong antagonism against pathogens like 
Bacillus subtilis and Vibrio cholerae of human origin and the inhibition zones ranged from 09 mm 
to 20 mm. The production of bioactive substances from the active extracts were confirmed by UV 
spectral analysis by showing the maximum absorbance peak at 257 nm and the shoulder 
absorbance values at 274 nm. The Rf values analysed using Thin Layer Chromatography were 
ranged between from 0.5 to 0.8. The results clearly indicated that the extract contains compounds 
of polyene in nature. Thus it is very clear that bioactive compounds can be separated from 
untapped resources like gut microflora which can have commercial importance. 
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Introduction  
In fisheries science, the fishes consume foods contain lots of complex compounds. The digestion 
of the complex organic food is brought out by enzymes and the microbes associated with the gut. 
This organic food carries nutrients, which favors the growth of certain microorganisms like 
Streptomyces, which are present in the gut of the fish. These Streptomyces on nutrient 
consumption produces certain secondary metabolite, which helps in digestion of complex 
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compounds carried along with their food taken, as well as some growth components and disease 
reducing antibiotics are produced by the gut microbes (1).   

         The Streptomyces are saprophytic filamentous gram-positive bacteria inhabiting terrestrial 
and marine ecosystem throughout the world. They are having complex life cycle, diverse 
metabolic capabilities and largest bacterial genomes. Their ability to produce many important 
antibiotics and other useful metabolites has been interest to academics and exploited by many 
pharmaceutical companies. The life cycle of Streptomyces is initiated by spore germination 
followed by the development of a branched hyphal network covering the surface of soil particles 
or organic debris. In response to complex but still poorly designed signals the substrate mycelium 
produces aerial hyphae that eventually undergo sepatation to yield chains of uni-genomic spores. 
This has proven to be complex process linked to primary metabolism and production of secondary 
metabolites including many antibiotics. The results of extensive screening of Streptomyces have 
led to the discovery of about 10,000 antibiotic substances, many of which have been applied in 
human medicine, veterinary and agriculture (2). Most Streptomyces are used in the production of 
diverse array of antibiotics including amino glycosides, macrolides, β-lactam, peptides, polyenes, 
polyether, tetracyclins etc. This Streptomyces spp are considered exceptionally well endowed for 
“chemical warfare” presumably allowing them to eliminate bacterial and fungal competitors in 
soil ecosystem. Although thousands of antibiotics have been isolated from Streptomyces this are 
thought to represent only a small fraction of the repertoire of bioactive compound (3). In addition, 
empirical screening using various assays has revealed that Streptomyces culture supernatants 
contain other pharmaceutically active compounds, such as antiviral and anticancer compounds, 
modulators of immune responses and various enzyme inhibitors as well as herbicides, insecticides 
and anti-parasitic compounds (4).  Thus Streptomyces is such sources of secondary metabolites 
in which common intermediates in the cell (amino acids, sugars, fatty acids, terpenes) are 
condensed into more complex structure by defined biochemical pathways (5). Considering the 
above facts, an attempt was on the isolation of Streptomyces from the gut of ornamental fish 
Carassius auratus (Gold fish) and screening bioactive compounds. 

Materials and Methods 

Sample Collection and isolation  
The freshwater ornamental fish like Carassius auratus (Gold fish) were collected from nearby 
aquarium shop situated in and around surroundings of the college. After transportation to 
laboratory the fish was sacrificed and the gut was removed. Later they were homogenized with 
sterile water. Portions of one millilitre of gut homogenized samples were subjected to a dilution of 
10-2.  Then a quantity of one millilitre of the dilutions was mixed with 20 ml of sterilized Glycerol 
Asparagine agar medium (ISP-5) and incubated at room temperature (28 ± 2°C) for seven days. 
The media were amended with rifampicin (2.5μg/ml) and amphotericin B (75μg/ml) to inhibit 
bacterial and fungal contamination (6). 
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Enumeration and maintenance of cultures 
The isolated colonies were sub-cultured, maintained in ISP-5 agar slants and incubated at 28 ± 
2°C for seven days. The inocula used in all the experiments were 7-day-old cultures unless 
otherwise stated. 

Characterization of Isolated strains 
The isolated strains were characterized by nutritional, morphological and antimicrobial methods 
which are detailed below (7). The microorganisms were characterized by acid-fast staining and 
Gram’s staining techniques. The other important characters which are taken into consideration for 
the classification and identification are colour of spores, spore morphology, spore surface 
ornamentation. 

 Mycelial colour determination  
For colour determination the cultures were streaked on different media such as Actinomyces agar, 
Kuster’s agar, and Glycerol Asparaginase agar then they were observed for 4-7 days. Arial and 
substrate mycelial pigmentation was recorded. 

Growth kinetics 

Influence of carbon sources  
Basal mineral salt broth was prepared in distilled water. 5 ml of broth was pipette out into test 
tubes and sterilized. Carbon sources such as fructose, lactose, maltose, sucrose and xylulose were 
taken and added to each tube in a concentration of 1%. After mixing well, the strains were 
inoculated and incubated for seven days. After incubation, using filter paper the cultures were 
filtered and dry weight was taken. 

Influence of Amino acids  
 Basal mineral salt broth was prepared in distilled water. 5 ml of broth was pipette out into test 
tubes and they are sterilized. Amino acids such as Glycine, Aspartic acid, Cysteine, Tryptophan 
were taken; each was added in a concentration of 0.1%. After shaken well, to this Streptomyces 
spp strains were inoculated and incubated for seven days. After incubation using filter paper, the 
cultures were filtered and dry weight was taken. 

Influence of Sodium chloride  
Tryptone yeast extract broth was prepared in distilled water. 5 ml of broth was pipette out into test 
tubes. Then Sodium chloride was added to the broth in two concentrations viz. 0.5% and 1.25%. 
Then broth was sterilized and cooled, to this selected strains were inoculated and incubated for 7 
days. Using filter paper, the cultures were filtered and dry weight was taken. 
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Physiological and Biochemical Characteristics: They were studied according to the procedures 
previously described (8, 9). 

Antibacterial activity of Strains 
The strains isolated were screened for antibacterial property by over laid technique using 
pathogenic organisms. Vibrio cholerae and Bacillus subtilis were used as the test organisms. To 
test the antagonistic property, the cultures were spot inoculated in sterile Petri-plates containing 
ISP-5medium for 4-7 days. Using 1 ml of chloroform for 40 minutes arrested the growth of 
inoculated colonies. Then it was over laid with 5ml of sloppy agar containing seeded microbes 
and incubated for 24 to 48 hours at 37° C. Diameter of the inhibition zone was recorded in 
millimeters.    

Screening of bioactive compounds 
The isolated strains from gut of fresh water ornamental fish were inoculated in Glycerol 
asparagine broth for seven days. After seven days, by using 1 ml of chloroform for 40 minutes 
which arrest the growth of inoculated colonies. Then it was over laid with seeded microbes like 
Vibrio cholerae and Bacillus subtilis and incubated for 24 to 48 hours at 37° C. Later, after 48 
hours equal volume of methanol was added to the broth, shaken well for 2 hours and filtered. 
Then extract was transferred to separating flask to that equal volume of Ethyl acetate was added 
and shaken well for 1 hour. Two separate layers formed, upper layer is taken for analysis. The 
absorption spectrum of each active extract was determined in UV region (200-300nm) by using 
Unicom UV/VIS spectrophotometer (10). 

Thin layer chromatographic analysis of antibacterial compounds 
The extracts were spotted on the baseline of the silica gel plates (stationary phase) at 1 cm and 
then allowed to dry at room temperature. The plates were placed in a TLC chamber pre-saturated 
with the mobile phase butanol: acetic acid: water (4:1:2). The chromatogram was developed and 
visualised under UV light and the spots were marked. The Rf values for each spot were measured. 

Results and Discussion 
The present study was aimed to understand the distribution pattern of Streptomyces in the gut of 
ornamental fish Carassius auratus (Gold fish) and to screen the presence of bioactive 
components. Nearly seven strains were obtained from the gut using the ISP-5 media. The colonies 
were slow growing, chalky, folded, aerobic and the strains were acid-fast negative and found to be 
Gram-positive. In an observation using microscope, spore morphology showed smooth spore 
surface and rectiflexibiles (RF) hyphae. The strains showing typical morphology of 
Streptomycetes when analyzing the shape and spore chains under microscope as reported earlier 
(11). 



 Screening of Bioactive Compounds from Streptomyces ……..     11 

INDIAN JOURNAL OF APPLIED MICROBIOLOGY                                      Vol. 18 No. 2 July- Dec. 2015 

Mycelial colour characteristics of the strains in different media were shown in Table 1.  The Arial 
mycelial colour expressed was white, olive green and cream.  The substrate mycelial colour 
shows yellow, and mostly white.  These shows that different colouration may be different media 
provide different macro and micro nutrients, which leads to more secondary metabolite 
production and expression.  Mycelial pigmentation is one of the important characteristics studies 
of Streptomycetes (12). 

Table 1 – Mycelial colour characteristics of strains in different ISP media 

Strains 

Glycerol Asparagine agar 
medium 

Kuster’s agar medium 
Actinomyces agar 

medium 

Aerial Substrate Aerial Substrate Aerial Substrate 

MSCA01 White Yellow White White White White 

MSCA02 White White White White White White 

MSCA03 Olive green Yellow White White White White 

MSCA04 White Yellow White White White White 

MSCA05 White White White White White White 

MSCA06 White White White White White White 

MSCA07 Cream Yellow White White White White 

 

The influence of carbon sources on the growth of strains were shown in Figure 1.  The maximal 
utilization of the carbon xylulose of 0.080gm was exhibited by the strain MSCA05 and almost the 
values are uniform for all other carbon source utilization by the strains. Carbon utilization is also 
a taxonomic character of Streptomyces and certain sources enhanced the production of antibiotics 
too.  There are some previous studies on the carbon utilization of Streptomyces species isolated 
from the gut of the fishes (9, 13).The influence of amino acids on growth of the strains was shown 
in Figure 1.  The strain MSCA03 showed the maximal growth in presence of Glycine of about 
0.027g.  Glycine is the major precursor amino acid which is used for the growth as well as for 
production of secondary metabolites. Influences of sodium chloride on the growth of the strains 
were shown in Figure 1. The strain MSCA01 exhibited the maximal growth at high concentration 
of 1.25% of NaCl. Actinomycetes has shown increased tolerance to higher concentration of 
sodium chloride during successive cultivations and the filtrate of the tolerant strains had a 
significantly different UV spectrum suggesting that new metabolites began to be produced (1, 14). 
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Figure 1 – Utilization of carbon sources (A), Influence of Amino acids (B) and Sodium chloride Tolerance 
on growth of the strains C-Control;1-MSCA01; 2-MSCA02; 3-MSCA03; 4-MSCA04; 5- MSCA05; 6- 

MSCA06; 7- MSCA07  
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The physiological and biochemical characteristics suggest that all the strains were able to grow at 
25-35°C and pH 5-9. The strains MSCA02 and MSCA03 were able to hydrolyze starch, 
solidification of milk and peptone, indole production. MSCA05 and MSCA06 can liquefy gelatin, 
coagulate milk, catalase and degrade urea. The strains MSCA02, MSCA05 and MSCA07 can able 
to produce hydrogen sulphide. Positive utilization of citrate was confirmed in MSCA01 and 
MSCA07 (Table 2). Similar types of reports were earlier carried out (9). The nutritional, 
physiological and biochemical analysis strongly suggest that the strains isolated belong to the 
genus Streptomyces (15, 16). The results very well correlate with the previous reports also (7).   

           Table 2- Physiological and biochemical characteristics of Streptomyces strains 
(+ positive results, - negative results) 

Parameters 
Strains 

1 2 3 4 5 6 7 

Starch hydrolysis - + + - - - - 

Production of H2S - + - - + - + 

Degradation of cellulose + - - - - - - 

Liquefaction of gelatin + - - - + + - 

Coagulation of milk - + + - + + - 

Peptonization of milk - + + + - - - 

Degradation of urea - - - - + + - 

Citrate utilization + - - - - - + 

Indole production - + + + - - + 

Catalase - - - - + + - 

Strains: 1-MSCA01; 2-MSCA02; 3-MSCA03; 4-MSCA04; 5- MSCA05; 6- MSCA06; 7- MSCA07   

The seven strains exhibited antagonistic properties against human pathogens like Bacillus subtilis 
and Vibrio cholerae shown in Table 3. Overall the zone of inhibition was ranged between 09 to 20 
mm in diameter. The maximal zonation of 20mm was exhibited by strains MSCA01 and 
MSCA04. There are some previous studies reported on the antagonistic property of Streptomyces 
strains from various sources. Reports on the isolation of Streptomyces associated with marine 
sponges and its bioactive potential against bacterial and fungal pathogens (6). Isolation and 
screening Streptomyces from the forest areas of Assam for antimicrobial metabolites were also 
earlier investigated (17). 

 UV spectral and TLC analysis were done for screening of bioactive components of the cultural 
extracts shown in Figure 2. Almost all the strains showed the maximum peak value of 257 nm and 
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shoulder absorbance value of 274nm. These peak values correspond to the presence of highly 
polyene compounds in nature. The TLC analysis showed the Rf values in the range of 0.5 to 0.8. 
These spectral data and chromatographic analysis are consistent with those obtained in previous 
reports (10, 18).  The peak value ranges between 255 to 275 nm proves that these strains produced 
either a broad spectrum antimicrobial compound or several compounds with different activities 
(19, 20). 

Figure 2- UV spectra of the culture extract of Streptomyces isolates from the gut of the fishes Carassius 
auratus (Gold fish). C-Control;1-MSCA01; 2-MSCA02; 3-MSCA03; 4-MSCA04; 5- MSCA05; 6- 

MSCA06; 7- MSCA07 
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Table 3-Antibiogram of selected Streptomyces strains tested against Bacillus subtilis and Vibrio cholerae 

Strains Pathogens  

Bacillus subtilis  Vibrio cholerae 

MSCA01 20mm 12 mm 

MSCA02 15 mm 10 mm 

MSCA03 18 mm 09 mm 

MSCA04 10 mm 20 mm 

MSCA05 11 mm 12 mm 

MSCA06 14 mm 14 mm 

MSCA07 11 mm 09 mm 

Conclusion  
The present study result concludes that the strains isolated from gut of ornamental fishes seem to 
be potent strains for better antibiotic production.  The antibacterial components which are read by 
UV analysis clearly prove these strains possess the most active metabolite production, which are 
of polyene characteristics.  These polyene structures are naturally having antibiotic properties as 
well as good antioxidants which can scavenge the free radicals as antigens entering through food 
or water consumption.  The effective growth kinetics are also evaluated which leads to specific 
carbon sources like Xylulose; amino acid like Glycine and higher concentration of sodium 
chloride. The physiological and biochemical analysis proved the strains belong to genus 
Streptomyces. Generally, the Streptomyces species are vast source of antibiotics which are 
commercially available.  The antibacterial activities also shown by these strains are forming 
effective zonation against pathogen like Bacillus subtilis and Vibrio cholerae. Further 
investigation is needed in order to determine the structure of active polyene compounds using 
advanced techniques. In future lots and lots of bioactive compounds can be identified from 
untapped sources.  
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