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ABSTRACT

As far as fishes of three environmental biotopesnarine (Epinephelus diacanthus [grouper]), estuarin
(Oreochromis mossambicus [Tilapia]) and fresh-wat€yprinus carpio [common carplare concerned , which
have wider association with muddy soils. The notriéch diversity provided the fish with all reqad habitats.
Here we studied the interaction or association afrobes particularly Streptomyces spp in the guisifes of three
environmental biotopes and their ability of produgiantibacterial components against human pathodgmio
cholerae. This proves that these extracts haveetfeztive antibacterial components production aghipathogen
Vibrio cholerae. The TLC ‘Rvalues also exhibited the same. It ranges froa®@o 0.78. The bioactive components
revealed the maximal U.V absorption peaks rangiognf215 to 300nm.These strains produced either cadbr
spectrum antimicrobial compounds with different raem nature spectrum for specific target pathodiér, Vibrio
cholera. Further investigation is needed in orderdetermine the structure of active componentsddmestic
markets, no toxic bio-fungicides and dermatogens edést. It is a new venture for the development of
Biotechnological exploration and exploitation iretiiears to come.
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INTRODUCTION

For thousands of years, natural products have glare important role throughout the world in tregtiand
preventing human diseases. Natural product medi¢iage come from various source materials inclutbngpstrial
plants, terrestrial microorganisms, marine orgasismd terrestrial vertebrates and invertebratesvihm et al,
2000). The importance of natural products in modesdicine has been discussed in recent reviewseputts
(Newmanet al, 2003, Kochret al, 2005, Patersoret al, 2005, Baluna®t al, 2005, Jonegt al, 2006).. Marine,
estuarine and fresh-water organisms produce mathegiharmaceutically active natural compoundsgsixuDrugs
discovery research from Marine, estuarine and frester organisms has been accelerating and nowvies/o
interdisciplinary research including biochemistojplogy, ecology, organic chemistry, and pharmaggl@Capon,
2001; Haefner, 2003). Natural products are the ararbompounds isolated from diverse living thingfie3e
compounds may derive from primary or rather secondeetabolism of living organisms. The primary nietbtes
(polysaccharides, macrolides, nucleic and fattydgjciare common in all biological systems. The sdaon
metabolites are, however, low molecular (MW<300@rnically and taxonomically extremely diverse connpds
with obscure function, characteristic mainly to gospecific, distinct types of organisms. The praitimportance
of antibiotics and other secondary metabolitesré&nendous. They are widely used in the human tgerap
veterinary, agriculture, scientific research andaénntless other areas.

About 45% of presently known bioactive microbial taimlites, over 10,000 compounds were still isaldrem
various actinomycetales species, 34% frBimeptomycesand 11% from rare actinomycetes. The most frequent
producers Streptomycegroduces 7600 compounds (74% of all actinomycgetelile the rare actino products in
1970 was only 5%.
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Streptomycess a largest antibiotic producing genus in therofi@al world discovered so far. The number of anti
microbial compounds reported from the species isfdgenus per year has increased almost expongritialbbout
two decades. Recent reports show that this groupi@borganisms still remains an important sourcaribiotics.
As a result of the increasing prevalence of antibioesistant pathogens and the pharmacologicatdtions of
antibiotics, there is urgency for new anti micrébsabstances. The result of extensive screeningbeas the
discovery of about 4000 antibiotic substances ftmanteria and fungi, many of which have found agpions in
medicine, most of them are producedSiyeptomycegKorn-Wendisch and Kutzner, 1992). M&teptomyceand
other actinomycetes produce a diverse array obitits including amino glycosides, anthracycligcopeptides,
B-lactams, macrolides, nucleosides, peptides, pekljgoolyethers and tetracycline’s (Good Felkdval, 1988).

Considering the above facts which leads to studireg¢l) isolation and nutritional grouping Streptomycespp

from gut of fishes of three environmental biotopesmarine Epinephelus diacanthufGrouper]), estuarine
(Oreochromis mossambicliilapia]) and fresh-waterQyprinus carpioflCommon carp]),and (Zheir antibiogram
againstV.choleraeand its antibiotic spectrum.

MATERIALSAND METHODS

The present study was aimed at to isolate, enuménat nutritional grouping dstreptomyces spjpom the gut of
fishes includes of three environmental biotopesarime Epinephelus diacanth[grouper]) Vizhinjam, estuarine
(Oreochromis mossambiciigilapia]) Veli lake and fresh-wateCyprinus carpio)fCommon carp])CARE (Centre
for Aquatic and Research Extension). Then the sesnplere transported to the laboratory within tha@imim
possible time to avoid the external microbial camtation. After transportation to the laboratorghfigut were
removed. Normally for nutritional grouping of mienganisms they use basal media for isolation katead of that
used selective media like Glycerol asparagigar and some additional growth factors like andnials, vitamins,
yeast extract, sediment extract, for enrichment@kas isolation of more number Sfreptomycesolonies.

Nutritional Grouping of Streptomyces spp
The selective media, Glycerol asparagugar, which were enriched with amino acids, vitanireast extract, and
sediment extract. Totally 7 different media weregared.

Enumeration and M aintenance of Cultures

In each selective media, numbers of coloniesSokptomyces sppere found. There selective colonies of
Streptomycespecies are sub cultured in slants by using Gbya@sparagine agar medium enriched with nutrients.
Later they were kept in refrigerator’@) till further analysis was to be carried out.

Characterization of selected Streptomyces spp
The characterization of the select8tteptomyces sppere carried out according to the methods empldygd
collaborator in Internation@treptomyceProject (ISP) (Shirling and Gottlieb, 1966)

Antibacterial Activity of Selected Streptomyces spp

A loop full of Streptomycestrains was inoculated into Glycerol asparagirmeshband incubated for 28 at 120h
done in shaker. Then it was centrifuged at 5000 fiqpnd5 minutes and the cells are separated. 2mhleocells was
transferred to fermentation broth (100ml) and irated at 2% for 120h in shaker at 105 rpm. After growth asw
centrifuged at 10,000 rpm for 20 minutes to segatla¢ mycelial biomass. Then the supernatant wasdniith
ethyl acetate, hexane, and toluene in 1:1 propurtidhen it was shaken for 2hrs in shaker and tearesd to
separating funnel, solvent was separated. Agaimd centrifuged at 5000 rpm for 15 minutes to regnihe traces
from fermentation broth. Then the solvent was difie water bath of 80-9C and residue was weighed. The
residue is mixed and concentrated with little etdtanThen it was impregnated with filter paper digmm
diameter) and dried. Then it was placed in micsobétivated plates and kept in°87for 48h. Inhibition zone was
noted and measured.

TLC Analysis of Antibacterial compounds

Quantitative analysis of antibacterial compoundshie experimental sample was carried out by usinig Tayer

Chromatography (TLC). Then, applying slurry madeslliga gel G for TLC grade and applied over thasglslides,
TLC slides were made. This was dried at 60°C fohanr of period. The dried slides were pre-actovatbase was
drawn on the TLC slides 1.0 cm away from the bamedn the portion of the TLC slides. The distartcageled by
each spot in base line and relativevalues were calculated.
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Distance traveled by the solute
Rf =

Distance traveled by the solvent

Spectral Analysis
The residue mixed and diluted with ethanol was naKer spectral analysis at 200-400nm using UV
spectrophotometer.

RESULTSAND DISCUSSION

The present investigation was an attempt to unaiedsthe distribution pattern &treptomyces spim the micro-
environment of gut regions of fishes of three emwinental biotopes — marinEginephelus diacanthygrouper]),
estuarine Qreochromis mossambicySilapia]) and fresh-waterQyprinus carpiof[common carp]). The primary
isolation of Streptomycesvas carried out under selective media like Glycagparagine agar (Dhevendaran and
Annie, 1999a). This is the first time by choosirglestive media instead of basal media and othengirtional
enriched media for isolation &treptomycesvas attempted successively. Although the nutrtiatassification of
terrestrial bacteria has been established ( LochHe&b2; Rouaft, 1968) a systematic approach terstand.

Tables 1,2 and 3 showed the number of microbiabriek in selective media from gut of fishes of ¢hre
environmental biotopes — marineEginephelus diacanth{grouper]), estuarine Qreochromis mossambicus
[Tilapia]) and fresh-waterQyprinus carpiojcommon carp])In that bacterial and fungal colonies were minimuam
numbers because of these selective media (Glyasparagine agar) have glycerol in the medium winibtbit the
growth of bacterial and fungal population (Zobed4®; 1963). But maximal growths &treptomyces spwere
found particularly in the selective media enricheith amino acids and vitamins. This maximal occooe of
Streptomycesolonies inhibited the growth of bacteria becatu$as already been proved that mar8teeptomyces
synthesized antibiotics, anticancer agents, L-agpaase enzyme as reported earlier (Nisleinal, 1999).

Tables 4,showed mycelial colour characteristicsedécted strains @treptomycem different selective media like
Glycerol Asparagine agar. The colouration pattefrraerial and substrate mycelia were totally difféaren each
media with enrichment this may be due to that tiichked media provides certain nutrients for trigug of genes
for the conversion as well as expression of othetatwlic products. Which in turn lead to differemrial and
substrate mycelial colourations. This colouratidifedence may be due to other secondary metabgiteduction
provided by the enriched media (Dhevendaran andieAnt999; Dhevendarant al., 2004).These secondary
metabolites of different colouration are the riduike of certain compounds like amino acids, sydatty acids,
terpenes,etc.

Table 7 exhibited the antibacterial activity. Theilacterial activities of som8&treptomycestrains were found to
be active against test organism liério cholerae The maximum inhibition zone (5-8mm) occurred traims
obtained from gut of fishes. Then TLC was carried Dable 8 for the ethyl acetate, hexane, and [eetno ether
extract samples of the selected strains. TheaRies ranged from 0.40 to 0.78. The similar tsswkre observed by
lllic et al (2005) their bioactive regions were detected on Tl&tes and the Rralues were ranges from 0.70 to
0.88.

The U.V spectral data for the ethanol extract ¢écted active strains from fermented broth are showTable 9.
Maximum absorbance peaks ranged from 215 to 300t .range of peaks was observed from 200 to 400mn a
the characteristics of absorption peaks indicatégaly polygene nature. These strains produceckeithbroad
spectrum antibacterial compound or several comp®wyith different activities. The spectral data aomsistent
with those obtained by Swaadoanal (1999). It is quite obvious that ttf&reptomyces spare inherent in marine
ornamental fish, synthesizing commercially valudiiteactive compounds.

TABLE-1-Number of Streptomyces colonies obtained after Nutritional grouping of from gut of marine fish
(Epinephelus diacanth[i®ot Grouper]).

Strains Number of Colonies | Selected strains
GA+G 4 1
GA +V 7 1
GA+S 5 1
GA+ Y 4 1
GA+Y +S 8 2
GA+AA+V 9 1

- GA-Glycerol asparaginagar, G- Control, AA- Amino acid, V- Vitamins, 8dBnent extracty - Yeast extract.
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TABLE-2 -Number of Streptomyces colonies obtained after Nutritional grouping of from gut of estuarinefish
(Oreochromis mossambic{iEilapial).
Strains Number of Colonies | Selected strains
GA+T
GA+V
GA+AA+V
GA+Y
GA+Y +S
GA+ S
GA +AA
GA- Glycerol asparaginagar, T- Control, AA- Amino acid, V- Vitamins, S- Sedinetitact,Y - Yeast extract.
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TABLE-3 - Number of Streptomyces colonies obtained after Nutritional grouping of from gut of fresh-water
(Cyprinus carpigCommon carp]).

Strains Number of Colonies | Selected strains
GA+Y 5 1
GA + AA 4 1
GA+S 7 1
GA+AA+V 5 1
GA+Y 4 1
GA+Y +8 7 2
GA+Y; 3 \1

GA- Glycerol asparaginagar, ¥ Control, AA- Amino acid, V- Vitamins, S- Sedinedtact,Y - Yeast extract.

FIG-1- U.V. Spectral analysis of antibacterial componentsisolated from Streptomyces spp associated in gut
of marinefish (Epinephelus diacanthug Dot Grouper]).

SYSTRONICS
DOUBLE BEAM UV-VIS Spectrophotometer: 2101

Date : 09/08/07 Time : 17:18:14
Name of the Company/Laboratory: Kerala University, Trivandrum

Mode of Uperaticon: Hoan Mods B.w.s 2.0 nm
Base Graph : ___
2.153 Sample ID
1.860 _
1.368
Abs
0.876
0.384
-0.108 - r T r
200.00 25%8.76 319.52 379.28 438.04 498.80
Peak Pick
237.8 2.218
275.6 1.498
326.0 1.102
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Table 4 -Qualitative analysis of antibacterial componentsisolated from selected Streptomyces spp associated
in gut of )marine (Epinephelus diacanthus[grouper]), 2)estuarine (Oreochromis mossambicus[Tilapia]) and
3)fresh-water (Cyprinus carpio [common carp]) fishesby using TLC

Strainsof fish 1 | R values Strainsof fish 2 | Rr values Strainsof fish 3 | R values
GA+G 0.46 GA+Y 0.61
0.63
0.40 GA+T 069 GA + AA 0.51
gﬁ :\s/ 8'471; GA +V 0.68 GA+S 0.76
: GA+AA+V 0.49
0.41 a) 0.70 0.51
GA+Y 0.54 b) 0.80 GA+AA+V 0.46
0.50 : 0.53
GA+Y +S GA +Y 0.77 GA+Y 0.46
GA+Y +S 0.67
a) 0.60 GA+Y +S
0.51 GA+ S 0.78
. 061 a) 0.65
0.67 GA +AA 0.69 b) 0.77
b) : GA+Y; 0.69
GA +AA+V 0.61

GA- Glycerol asparaginegar, G, T, * Control, AA- Amino acid, V- Vitamins, Sediment extracY - Yeast extract

898
Pelagia Research Library



S. Deepa et al Adv. Appl. Sci. Res., 2012, 3(2):895-899

REFERENCES

[1]Newman DJ, Cragg GM , Snader KN2Q0O. Nat Prod Rep 17: 215-234.

[2]Newman DJ, Cragg GM , Snader KN2002. J Nat Prod.; 66:1022-1037.

[3]Paterson |, Anderson R005 Science; 310:451-453.

[4] Koehn FE, Carter GT2005. Nat Rev Drug Discoy 4:206-220.

[5] Jones WP, Chin Y-W, King horn AD. The role gifiarmacognosy in modern medicine and pharmacy. Cur
Drug Targets.

[6] Balunas MJ, Kinghorn AL2005, Life Sci. 78:431-441.

[7] Chater, K.F2001. Curr. Opin. Microbiol 4: 667-673.

[8] Good-fellow, M and Hayness, J.A988. Actinomycetes in marine sediment, 453-473. InOktiz — Ortiz, L.F.
Biofalil, and V. Yakoloff(ed). Biological, biochemal and biomedical aspect of Actinomycetes Prdn& Symp.
On Actinomycetes biology, oaxtepec, Mexico, 1982

[9] Shirling, E.B and Gottieb, DL966. Intr. J.System, Bacteripl 7: 315-322

[10] Dhevendaran, K; Sukumaran, M and Georgekitty, 2004. Mar.Biotechnol6. S209-213

[11] Dhevendaran, K and Annie Mathew. 2099 a. Fish. Technql36: 90-95.

[12] Nishino, H.,et al. 1999. Journal of Pure and Applied Chemisti#1:2273-2278

[13]Rouaft,J.W1968 . In the Ecology of Soil Bacterjd.R.G. Gray and Parkinson,D (eds) ,360-370

[14] Suja Devan, V1999. Environmental impact assessment. Studies on tialrpopulation of Parvathy Puthnar,
Thiruvananthapuram, M.Phil Dissertation, UniversifyKerala.

899
Pelagia Research Library



