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ABSTRACT

Totally seven actinomycetes were isolated from Margysoil region of Maravakkadu Reserve forest,njénaur

district. Tamil Nadu. Antimicrobial activity wasucied out for 3 dominant species of wild and UVtated strains
of these isolates against five human pathogenicéeb@c and five fungal pathogens. The wild typeaistr
Streptomyces albus showed maximum antimicrobialigcand it was subjected to Gas Chromatographjwass
Spectrometry analysis to find out the bioactive poamds.

Keywords: Biodiversity of actinomycetes ,antimicrobial adty,UV mutated and GC-MS analysis

INTRODUCTION

Mangroves are great ecological, economic and saigalificance further, mangroves occurring alongases,
back waters and the deltas function as the mosbritapt link between the land and sea. Such maediarests are
estimated to cover an area of about 17 million drest in World wide. The total area of mangrovesnitia is
estimated to be 6,740 sq.km. In Tamilnadu, marg@werage is about 150 sq.km at Pichavaram antiugat
(Ajith Kumar, 1998).The results of extensive sciaga have led of the discovery of about 4,000 bémtic
substances from bacteria and fungi, many of whielvehbeen applied in human medicine, veterinary and
agriculture. Most of them are produced fr@tmeptomyces Most Streptomyceand actinomycetes are used in the
production of a diverse array of antibiotics indhglaminoglycosides, macrolidgs;Lactams, peptides, polyenes,
polyether, tetracyclines, etc. In searching fow nentibiotics, over 1,000 different bacteria, Actinycetes
Streptomycetedungi and algae have been investigated. Recethidyrate of discovery of new compounds from
terrestrial actinomycetes has decreased whereaatthef isolation of known compounds has increased

Marine actinomycetes remain an important sourcéhénsearch for novel bioactive compounds. Sodmestrial
substrates have been predominantly exploited aza®wf actinomycetes; whereas the marine halastréceived
much less attention. There are a few reports oadbive compounds from marine actinomycetes innetmes.
The marine environment an important source of nawgiicancer, antiviral, antibacterial and antifunas well as
industrially important enzymes.
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Actinomycetes are usually interest to scientist emalustrialists because of their ability to producseful products
such as antibiotics, enzymes, pigments and vitaf@uodfellow and Haynes, 1984). Few reports arélaa on
antagonistic actinomycetes collected from marbikss

MATERIALS AND METHODS

Sample Collection
Mangrove soil samples were collected at a depth5ef10 cm from two regions of Maravakadu,
Thanjavur,TamilNadu, then it was transferred asefi}i into sterile polythene bags for further study

Physico-Chemical analysis of sail

The physico-chemical parameters of the soil sampte carried out by using Soil analysis kit (moti@lE). The
soil texture, soil pH, conductivity, turbidity, §aity, Total Dissolved Solids (TDS) and Dissolverygen (DO)
were determined.

Isolation of Actinomycetes(Porteret al.,1960)

Isolation of actinomycetes was performed by plategghnique using starch casein agar (Kuster antiawig, 1964)
medium. The medium was prepared and sterilizedl2a?C at 15 Ibs pressure for 15 minutes. Thenas w
supplemented with Griseofulvin and streptomycirptevent the bacterial and fungal growth. The mediuvas
poured into the sterile petriplates. The collecsedl samples were diluted upto @@nd 0.1 ml of the diluted
samples was spread over the agar plates. Thelatediplates were incubated at 28 + 2°C for 7 -ddgs. After
incubation actinomycetes colonies were observedi uaed for further investigation.

Purification of Actinomycetes

Streak plate method was used to purify the culbdr@ctinomycetes. After inoculation, the platesevimcubated at
28 + 2°C for 7 — 10 days and slants were maintainestarch casein agar medium and stored at 4°Guftiner
investigation

Coverslip Culture Technique (Pridhamet al.,1958)

Actinomycetes culture plates was prepared and £dles coverslips were inserted at an angle of 45°he
actinomycetes culture was slowly released at ttezsaction of medium and coverslip. The platesviecubated at
28 + 2°C for 4-8 days. The coverslips were remoaad observed under the high power magnificatiore Th
photomicrography was taken using Nikon microscopgne morphological features of spores, sporangéhaerial
and substrate mycelium were observed and recordetbng the isolate, predominate organisms werectslefor
further studies.

Physical Mutation

The selected strains were cultured in test tubatagung 9 ml Starch Casein broth. The tubes weaveulated with
one loopful of the strain and incubated in a rataghaker at 250 rpm at 30°C for 72-96 hrs. Afteubation, the
tubes were removed from the shaker and 3ml of ealtire was exposed to UV radiation at a distarfc@ocm for
180 seconds. Then, 1ml of the exposed culturestraasferred to 9 ml of Glycerol-Starch broth nuediand the
tubes were incubated for 72-96 hours on a rotaakeshat 250 rpm for 30°C. After incubation, th&ds were
removed from the shaker and the broth was cengdfugt 2000 rpm for 20 min and the supernatantusasl to
examine the post-mutation effect on the strairafaibacterial activity

Preparation of actinomycetes extract

The most intense antagonistic activity of the Aotitycetes was selected and its antimicrobial spectmas tested
against the pathogenic bacteria and fungi. Thecsed isolates were inoculated separately intorblO€onical flask
casein broth, and shaken at 28 £2°C and 250 mnsdven days, after incubation the staling subssnmvere
filtered through filter paper (What man No.1l) amért through sietz filter (G5). The filtrates weteansferred
aseptically into the conical flasks and stored°& #br further assay an equal volume of ethyl deeteas added to
the cell free culture filtrate
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Antimicrobial activity of Actinomycetes

Antibacterial assay

The sterilized nutrient agar medium was poured @#oh sterile Petriplate and allowed to solidifgingd a sterile
cotton swab, fresh bacterial cultures such Kebsiella pneumoniae, Staphylococcus aureus,SemgxgBacillus
subtilisandAlcaligenessp with known population count was spread okerglates separately. Six mm diameter
well was made over the media inoculated with appatg bacteria, and then supernatant of thesecdauntioetes
culture 100pl was added into the each well. All the plates wieibated at 37° C for 24 — 48 hours. After the
incubation period the results were observed andsared the zone of inhibition in diameter.

Antifungal Assay

Potato dextrose agar medium was prepared andizdrilThen it was poured into each petriplate diavad to
solidify.  After solidification, wusing sterile cotto swabs fresh fungal pathogens sucAgsergillus
oryzae, A.terreus, A.niger, A. sulphureasd Penicillium chrysogenunwas spread over the plates. Six mm
diameter well was made over the media and inoadlat&h appropriate fungi. Then supernatant of these
actinomycetes culture is added into the well. A# plates were incubated at 27° C for 48 - 72 hdure diameter

of inhibition zone was measured.

Gas Chromatography-Mass Spectrometry Analysis of Amomycetes filtrates

The selected isolates were inoculated separatey500 ml conical flask casein broth, and shake®8a+2°C and
250 rpm for seven days, after incubation the ggadinbstances were filtered through filter papehne mycelial mat
was collected and crushed by using methanol inpi&tle and mortar. Then it was vortexed for 30. naimd

centrifuged at 20,000 xg. The supernatant wieated and the compounds present in the filtratee analysed
by using GC-MS technique. GC-MS system equippet &lite-1 column (100% dimethyl poly siloxane, 30 &

0.25 mm ID x 1 um df) was used to analyze the camg@resent in the actinomycetes extracts. Colcomadlition

was programmed as column oven temperature 110°G)2nb°C/min, temperature of inject port 250°Celidm

was used as a carrier gas (1 ml/min) (Retyal.,2006). The peaks of components in gas chromatbgragre

subjected to mass-spectral analysis. The spedra analyzed from the available library data, NISWIS Search
(version 2.0).

RESULTS
Physico-chemical analysis of soil
The physico-chemical parameters of the soil samfstes the two different regions of Maravakadu, Tjaamr

district, Tamil Nadu, were analyzed (Table: 1).

Table:1Physico-chemical analysis of soil samplesdim two regions of Maravakadu

S.No. | Physico-chemical Parameter: Region 1 Region 2
1. pH 8.0 8.1
2. Soil texture Loamy sangd Loamy sa
3. Conductivity 7.C 7.5
4. Salinity (ppt 7.2 7.€
5. Turbidity (Ntu) 3.30 3.43
6. TDS (ppt) 3.90 6.7
7. DO 9mgl/litre) 1.6 1.9

Isolation and identification of actinomycetes

A total of seven differenActinomycetessolates were screened from two soil samples afgmave region.The
cultural and microscopic characterization of mathycetes were identified @ctinomadura livida, Nocardiopsis
sp. Thermomonosporap. Saccharoplatyspora hirsute, Streptomyces albusyaBeusand S griseoflavuswere
frequently isolated from the soil samples (Tablg: 2
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Table: 2 Isolation of Actinomycetes from mangroveail

S.No. | Isolation of actinomyceteg Region [l Region 2

Streptomyces griseoflavus + -

S. albus

S cyaneus

Actinomadur. livida

Nocardiopsis sp.

Thermonospora sp.

Saccharopolyspora hirsute -
(+) - present, (-) -Absent

v [+
+ |

Njo|oB Wi e

.
[+ [+

Biochemical characteristics of actinomycetes

All the actinomycete isolate were Gram positiveamigms. Among the various biochemical charactesstudied
indole, methyl red, voges proskaur and catalageoteserved as negative result for all the testdth@mycetes.
Citrate and urease test indicated positive resuitdll the tested isolates. Nitrate reduction tessitive for
Streptomyces cyaneus, S. griseoflavus, S. alimgsNocardiopsissp (Table: 3)

Table: 3 Biochemical characteristics of Actinomyceds

Isolation of actinomycetes| Gram'’s staining | Indole | Methylred test | Voges proskaer | Citrate | Urease | Catalase| Nitrate
Streptomyces griseoflavusg +ve - - - + + N T

S. albu +ve - - B ¥ T _ ¥

S. cyaneus +ve - - _ + R N T
Actinomadura livida +ve - - - + + N -
Nocardiopsissp +ve - N R T T N T
Thermonosporap. +ve - - - + + _ _
Saccharopolyspora hirst +ve - - - + + R N

+ denotes Positive result: - denotes Negative tesul

Anti-microbial activity of Actinomycetess
Only three actinomycetes were tested against thoganic organisms. Five bacteriaspeéiEbsiella pneumonia,
Streptococcus pyogenus, Staphylococcus aureuajgdos spandBacillus subtilisand five fungal species namely

Aspergillus oryzae A terreus, A niger, A sulplmsrand Penicillium chrysogenumwere tested against three
actinomycetes

Antimicrobial activity of wild and mutated actinomy cetes

Antibacterial Activity

The actinomycetes isolatedtreptomyces albus, Streptomyces cyars@ubsActinomadura lividawhich showed
antibacterial activity against tested human baaterathogens were treated with physical (UV) maotatand to
study the effect of mutation on their antibactedativity. Both wild and mutated strains were dtext for their

antibacterial activity against human bacterial pgtns vizK. pneumoniae, S. aureus, S. pyogens, Alcaliggme
and Bacillus subtilis(Table: 4)

Antibacterial activities of wild and UV-mutated adinomycetes

K.pneumoniae S.aureus S.pyogenes B.subtilis Alcaligenes sp.
Isolation of actinomycetes| PM NM VA PM NM VA |PM NM VA |[PM NM VA [PM NM VA

Zone of Inhibition (mm)
Actinomadura lividi 14 16 -2 | 10 10 - - - - - -

Streptomyces albus 17 16 +1| 18 17 +Hl - - - - - - 27 19 +§
Streptomyces cyaneus 15 10 +5| 11 10 H1 - - - - - - - -
PM — Physical mutation ~NM — Non mutated A “Wariation

Non-mutated

Non-mutatedStreptomyces albushowed inhibition activity againgt. pneumoniag(16mm),S.aureus(17mm) and
Alcaligenessp (19mm)S. pyogenes and. subtilisshowed no inhibition activity.

Physical mutation

UV- mutatedStreptomyces albushowed inhibition activity againgt. pneumonia€1l7mm),S.aureug18mm), and
Alcaligenessp. (27mm). No inhibition was observed against3hpyogeneandB.subtilis
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Non-mutated
Non-mutatedStreptomyces cyanewshowed inhibition activity againsk. pneumoniag(10mm) andS. aureus
(10mm). No inhibitory activity was observed iB. pyogenes, B. subtiknd Alcaligenessp

Physical mutation
UV mutated strainStreptomyces cyaneushowed inhibition zone agaikst pneumoniag(10mm), S. aureus
(12mm),S. pyogens, B. subtiliandAlcaligenessp. Showed no inhibition activity.

Non mutated
Non mutatedActinomadura lividashowed inhibition zone against pneumoniaél6mm), andS. aureus(10mm),
S. pyogenes, B. subtiked Alcaligenessp showed no inhibition activity.

Physical mutation

UV mutatedActinomadura livida showed inhibition zone against gneumonia¢14mm),S. aureus, S. pyogenes,
B. subtilisandAlcaligenessp showed no inhibition activity and antifungatiety. Both wild and mutated strains
were checked for their antifungal activity agaihsiman fungal pathogens viAspergillus oryzae, A.terreus, A.
niger, A. sulphureuandP. chrysogenum

Antifungal activities of wild and UV-mutated actinomycetes

Aspergillus oryzae A.terreus A.niger A.sulphureus | Penicillium chrysogenum
Isolation of actinomycetes PM NM VA PM NM VA |PM NM VA |PM NM VA PM NM VA
Zone of Inhibition (mm)
Actinomadura livid: 3 0o + - - - 118 12 + - - - - - -
Streptomyces alb 4 0 + 12 4 + 121 18 + | - - - 22 20 +
S. cyaneus - - 18 126 - -

PM — Physical mutation NM — Non mutated VA — Variation

Non mutated
Non strainStreptomyces allsshowed inhibition zone againat terreus (4mm),A. niger (18mm),P. chrysogenum
(20mm). No inhibition was observed agaiAstryzaeand A sulphureus

Physical mutation
UV mutated strainStreptomyces albushowed inhibition zone against oryzae(3mm), A. niger (12mm). No
inhibitory activity observed if\. terreus, A. sulphurewnd P. chrysogenum.

Non mutated
Non mutated straiStreptomyces cyaneushowed inhibition zone againat niger (12mm), No inhibition activity
was observed again#t. oryzae, A. terreus, A. sulphureuslP. chrysogenum

Physical mutation
UV mutated strairstreptomyces cyaneushowed inhibition zone againat niger (18mm). No inhibition activity
was observed again#t. oryzae, A. terreus, A. sulphureard P. chrysogenum

Non mutated
Non mutated straifctinomadura lividashowed inhibition zone again8spergillus niger (12mm). No inhibition
zone was observed agaidsbryzae, A terreysA sulphureusandP chrysogenum.

Physical mutation
UV mutated strairActinomadura lividashowed inhibition zone againsh oryzae (3mm)and A. niger (18mm).
Inhibition activity was not observed agaisterreus, A sulphureendP chrysogenum

GC-MS analysis ofS.albus

Totally 7 compounds were observed in the methamfiracts of5. albus The peaks indicates that the compounds
were determined as 1-Octanol, 2,7-dimethyl (8., 5@Bkalic acid, allylnonyl ester (12.79RPentanoic acid, 4-
methyl (17.81R, n-Hexadecanoic acid (18.99ROleic Acid (22.14F, 1,10-Hexadecanediol (29.56R
Griseofulvin (33.93R (Table 6, fig 1).
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Table: 6 Compounds in the culture filtrate of Streptomyces albusidentified based on the GC-MS analysis

No. RT Name of the compound Molecular Formula| Moleglar Weight | Peak Area
1. 8.56 | 1-Octanol, 2,7-dimethyl- 1E1,,0 158 0.04
2. 12.79| Oxalic acid, allylnonyl estgr 1488240, 256 0.02
3. | 17.81| Pentanoic acid, 4-methyl- sHz.O2 116 0.06
4 18.9( | n-Hexadecanoic ac CieH320; 25¢€ 8.1¢
5. | 22.14| Oleic Acid @H3.0, 282 23.38
6. 29.56| 1,10-Hexadecanediol 1683402 258 0.51
7. | 33.93| Griseofulvin GH,7CI0g 352 67.82

Gas Chromatography — Mass Spectrometry Analysis of

Streptomyces albus

Microbial sample 60'C

19
100 H0 3208
] : v

214

%

890 20
2 [ 256 L»/”/

lﬂ’i ) H.04
= y o R SRR LR W) 5
‘ 0o 550 1050 15,50 050 2550 3050 35,50
DISCUSSION

Actinomycetes are usually of interest to Scienttsl Industrialists because of their ability to qarce useful
products such as antibiotics, enzymes, pigmentsvidachins (Goodfellow and Haynes, 1984). A few mnepa@re
available on antagonistic actinomycetes from masais. The physico-chemical analysis of the Mamgrsoil
samples from two different regions of Maravakadwvedd variation in salinity, conductivity, Total B@lved
Solids (TDS) and Dissolved Oxygen (DO) except thegnd Turbidity. Thus it is obvious th&treptomycess
ubiquitous and adapted to diverse habitats, whary widely in space and time, and also to diversgitats, and
also to diverse environmental condition. In thespre study totally seven different actinomyceteglaies were
screened from two soil samples of mangrove regioiz; vActinomadura livida, Nocardiopsis
sp, Thermomonosporsp, Saccharoplatyspora  hirsute, Streptomyces albus, S cyaredS griseoflavuswere
frequently isolated from the soil samples. Dhanasmket al., (2005) isolated 65 actinomycetes from 32 soil
samples collected from Cuddalore, East Coastalonegif Tamilnadu. Biochemical characteristics of the
actinomycetes were also used as the charactergéotification (Nikolova,et al, 2004; Gottieb, 1961; Kim and
Goodfellow, 2002). In the present study totally  strain of actinomycetes were
identified by morphological, cultural, biochemigald physiological Characteristics Colony formatieegetative a
nd aerial mycelium, structure of sporophores amtespare the most important features of identificedf Strepto
myces (Krasilnikor,1960;Wasksman,1961;kuster,1963

In the present investigation antimicrobial adid8 was testedin using three actinomycetels sas
Streptomyces albus, S cyaneasad Actinomadura livida Vijaykumaret al.(2005a; 2005b) reported that among
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the 68 isolates of actinomycetes only 25 (37%)aited were found to possess antimicrobial poteityiallPhillips
(1960) reported that UV-mutated actinomycetes imee antibiotics production than that of non-mutate
actinomycetes MutatedPenicillium chrysogenum produced antibiotics 10 times higher than thathef non-
mutated strain. In the present investigation neataactinomycetes showed high antimicrobial activitigen
compared with non-mutated actinomycetes after nwntatThe strairStreptomyces albuy&JV treated) increased the
antimicrobial activity against all the tested hummzacterial and fungal pathogens. Due to the nautapartial
active gene of these strains which were respanéiblthe production of antibiotics could have beetivated. But
the strainStreptomyces cyaneus and Actinomadura livide {reated) showed high level of antimicrobial sit}i
depending on the tested human bacterial and fupetllogen. Secondary metabolitesSimeptomyces albusere
analysed by using Gas Chromatography-Mass spedinanihe compounds were indicated as 1-Octanol; 2,7
dimethyl (8.56Rt, Oxalic acid, allylnonyl ester (I2Rt), Pentanoic acid, 4-methyl (17.81Rt), n-Hexahoic acid
(18.90Rt), Oleic Acid (22.14Rt), 1,10-Hexadecank{f®.56Rt), Griseofulvin (33.93Rt). Kenawy (20Gaund that
the polymers containing 8-hydroxyguinoline moietgrerinhibitory toE.coli, B.subtilisandTrichophyton rubrum

CONCLUSION

The physico-chemical analysis of the Mangrove saihples from two different regions of Maravakadotally 7
marine Actinomycetesuch asActinomadura livida, Nocardiopsisp. Thermomonosporap. Saccharoplatyspera
hirsute, Streptomyces albus, S. cyaneusl S. griseoflavushelonged to five genera were isolated from Mangrove
soil sample of Maravakadu, Thanjavur District, TBiN&du.Among the sevefictinomycetespecies isolated, three
isolatesStreptomyces albus, Streptomyces cyam@asActinomadura lividawere tested for antimicrobial activity
against five bacterial and five fungal pathogelsiong themStreptomyces albuwas showed the maximum
antimicrobial activity against bacterial and fungathogens.GC-MS analyses revealed that totallpriipounds
were found inStreptomyces albu®imong them the maximum percentage of peak waspieduby griseofulvin
(67.82%). Thus the mangroves provide niches fosdemd diversified function groups Aétinomycetefvolving

in the antimicrobial activity. They have great gutial as antimicrobial agents and may also provide
pharmaceutically important novel days. This stadso gives basic information for those who arergdted in
studying the role of actinomycetes and antimicrba@ivity in mangrove habitat, with many openimgftirther the
studies in this aspect.
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