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ABSTRACT

In the present study characterization of carotesdidm selected strains of Streptomyces sp. of
Tendania anhelan, Epinephelus diacanthus and Cyproarpio, and Osepherenemous gourami
were observed. The interaction of microbes paréidylStreptomyces sp. in the gut and sponges
of fishes in two environmental biotopes and théitity of producing carotenoids were assessed.
The UV spectrum, TLC and HPLC results showed tbsybihesis of carotenoids in various
strains of Streptomyces sp., clearly indicate tres@nce of phytoene, phytofluenearotene -
carotene angs-isorenieratene. Carotenoids are also important dueheir potential antitumor
properties and because they are used as colorantse food industry to pigment salmon, trout
and poultry flesh, or to intensify the colour ofgegolk. These pigments are not essential for
other carotene containing microorganisms, as is ¢hse for fungi but they are indeed very
important due to their ability to act as antioxidagents.

INTRODUCTION

Carotenoids are pigmented compound that are wigebduced by both eukaryotes and
prokaryotes (Goodwin, 198D) They are synthesized by plants, algae and byesomgi and
bacteria. They are involved in photosynthesiscagssory pigments, functioning as antioxidants
light protection pigments and membrane stabilizeer 600 different carotenoids are known at
present (Goodwin, 198D) Most consist of 40 carbon atoms. Carotenoids lgophilic
pigments with a yellow or red colour. They areeassl in photoautotrophic organisms, where
they are located in the thylakoid membrane pawibng in the light harvesting process

(Sieft—;;rmann Harms, 1987)s well as for protection against photooxidatieendge (Krinjsky,
1979y.
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Carotenoids are essential for organisms with oxiyggephotosynthesis (plants, algae,

cyanobacteria) because of their protective roleéclwhkonsist of both depleting the energy from
chlorophyll and accepting it from other moleculests as the reactive forms of oxygen. These
pigments are not essential for other carotene +agung microorganisms as is the case for
fungi, but they are indeed very important due trthbility to act as antioxidant agents (Britton,

1983, Goodwin, 19865.

The carotenoids represent one of the most widedriduted and structurally diverse classes of
natural pigments, producing light yellow to orarigedeep red, colours. Eye catching example
includes lycopene from tomatoef;carotene from carrots, and lutein from marigoldin
addition to synthesis in photosynthetic organismasotenoids are also synthesize in some
bacteria and fungi (Sandmann, 1994) These pigments have important functions in
photosynthesis, nutrition, and protection agaimsttpoxidative damage.

Streptomycesp. are chemoheterotrophic soil bacteria belonginthe orderActinomycetales

Streptomycesp. are saprophytic filamentous gram positive bactehabiting particulate soil
ecosystem and marine sediments throughout the worl8econdary metabolites from
Streptomycesp. contribute major products for pharmaceuticakus

Streptomycesp. are considered exceptionally well endowed évetmical warfare” presumably
allowing them to eliminate bacterial and fungal petitors in soil ecosystem. Although
thousands of antibiotics have been isolated f&tneptomycessp. this are thought to represent
only ?Bsmall fraction of the repertoire of bioaeticompound (Gilarcet al., 1960, Broome,
1961) "

MATERIALSAND METHODS

Sample Collection

In the present investigatioBtreptomycesp. population were isolated from gut of Marine
Sponges Tendania anhelans Grouper (Epinephelus diacanthusand Fresh waterCyprinus
carpto(common carp)Pspherenemous gouraj@ourami)] environment.

| solation (Dhevendran and Annie, 1999)°

The gut of the fishes and the tissue of sponges wamoved aseptically and transferred into the
sterile flask and the serial dilution was carried mdependently for each sample. 1ml of the
sample from appropriate dilution was pipette ot ithe sterile petridish. 15ml of the Glycerol
Asparagine agar medium were poured into the saimeliga and mixed thoroughly by rotating
the petridish both clockwise and anticlockwise cliens and then incubated at room
temperature (28+2°C) for 20 days.

Colour determination from different media

The media used for the colour determinations werdridht agar, Tryptophan medium,
Actinomyces agar, Glucose yeast extract agar Stneptomycesnedium. Microplates were
prepared and observed every day .
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Extraction and Separation of Carotenoids

Carotenoid Extraction

To the pre-weighed samples of about 5gms added awitth acetone solvent and homogenized
well. Then the solvent petroleum ether was takea separating flask (500ml) of about 50ml
and then acetone extract samples were transfeifad. distilled water was slowly added along
the sides of the separating flask (300ml). The plvases were getting separated. Collected the
upper phase that contains petroleum ether andetamiolis. Then it was stored at 20°C.

Quantification of various

Carotenoids

Spectroscopic Analysis of Carotenoids

The samples extracted with the petroleum etheresblwere scanned between 350 and 500nm
using UV- Vis Scan Spectrophotometer and it showlsvidual peaks for respective carotenoids
with their optical densities.

Estimation of total Carotenoid

The extracted carotenoid from each experimentapkamas diluted to approximate volume as
to be obtaining the optical density value for ttie¢ solvent used for the carotenoid extraction
were used. After proper dilution, the optical dgnsvas measured at 400-500nm. Total
carotenoid in the sample was then estimated bygubmformula given below.

Total carotenoid content (ng/g) = A X Volume (mI)&!
A 1cm X sample weight (g)

Qualitative Estimation of Carotenoid

TLC Analysisof Carotenoids

Qualitative analysis of carotenoid in the experitabsample was carried out by using Thin
Layer Chromatography (TLC). Then, applying slumgde by silica Gel G for TLC grade and
applied over the glass plate, TLC plates were madtlis was dried at 60°C for an hour of
period. The dried plates were pre-activation biase

After that, 3l condensed carotenoid samples weo#tesd on the baseline of the TLC plates at
1.0cm interval and then allowed to dry at room terapure. Often the sample applied on TLC
plates was placed in a presaturated TLC chambéaicsmmobile phase.(5% Methanol / Toluene
in the ratio of 95.5 9v/v). Then the chromatograras developed by providing the dark

environment up to a distance of 15cm mark. Thenpllate was taken out dried for few min.

Using UV light torch, the developed spots were saed taken out and marked. The distance
travelled by each spot in baseline and relativevd®ues were calculated. By comparing the
standard Rvalues for the chosen mobile phase, the carotenmidsent in the samples were

identified.

Distance travelled by the substance

R
Distance travelled by the solvent
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HPL C analysis of Carotenoids

To the pre-weighed samples of about 5gms added amith acetone solvent and homogenized
well. Then the solvent petroleum ether was takea separating flask (500ml) of about 50ml
and then acetone extract samples were transfeifad. distilled water was slowly added along
the sides of the separating flask (300ml) and oleserthe two phases getting separated.
Collected the upper phase that contains petroletivar end carotenoids. Concentrated the
carotenoid solution at 35°C in rotary evaporatofhen it was re-dissolved in HPLC grade
acetone solvent. As far as HPLC chromatographidition G column is needed with mobile
phase of mixture Acetonitrile: Methanol: Ethyl aatet (80:10:10) and at the flow rate of 1ml/
minute and it was observed in UV detector.

RESULTSAND DISCUSSION

The present investigation was an attempt to unaledsthe distribution pattern dbtreptomyces
sp. from gut regions of fishes of two environmentts as marine and freshwater regions. In
marine environment, Streptomycesp. were isolated and noted as AQB-S and AQB Gr. |
freshwater environment, @treptomycesp. were noted as AQB-C and AQB - G.

The coloration pattern of aerial and substrate mycewere observed on four different media.
In nutrient agar medium, the isolates from aquspionges and Gruper shows white in colour,
common carp shows white but in Gourami, shows wtater in substrate mycelium brown in
aerial mycelium. In actinomyces agar medium &l fibur isolates were produced yellow color.
In tryptophan medium AQB-S, AQB Gr and AQB C iseltproducing white colour colonies
but, AQB-G isolate show brown color. In Streptomy@gar medium, all the isolates producing
white colour except, AQB Gr in aerial mycelium. é&endran and Annie (1999solated the
Streptomycesp. was carried out under selective media like &lyicasparagine agar. In that
bacterial and fungal colonies were minimum in nurebleecause of these selective medium
(Glycerol asparagine agar), which inhibits the gtowf bacterial and fungal population. The
occurrence ofstreptomycesp. colonies inhibited the growth of bacteria beseait has already
been proved that marin8treptomycessp. synthesized antibiotics, anticancer agentss wa
reported by Nishinet al., 1991, Dhevendran and Annie (1999a)

Carotenoid estimation was analyzed by three diffeveays such as UV spectral analysis. Thin
layer chromatography (TLC) and High PerformanceuldgChromatography (HPLC). In UV
visual spectrum analysis, AQB-C samples havingdsghcarotene is (4.88 pg/100g), In AQB —
G sample the ratio gf-Isorenineratene is(3.07 pg/100g) — (Fig 1 a,b,c).

Krugel et al., (1999}° reported that the aromatic carotenoid was fourgbimeStreptomycesp.
The biosynthesis of the aromatic carotene isorateae is restricted to green photo synthetic
bacteria and a few actinomycetes. Among ti8treptomyces grisetms been used to study the
genes involved in this pathway. Five genes owdeden of two adjacent operons in one duster
could be identified to be sufficient for the syrgiseof isorenieratene. The total carotenoids was
found to be maximum istreptomycesp. isolated from gut of carp fish and least acdatian
was found to be istreptomycesp. isolated from gut of Tilapia fish. In marineogps fish gut,
isolatedStreptomycesp. a-carotene was found in TLC analysis. Phyto@rearotene were and
B-isorenieratene analysed by comparing standardaRies. Each strain was similar pattern of
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spectral data (Table 1). The TLC results showedptiesence of various other carotenoids other
than pB-carotene. This was mainly because other caradsn({fhytoene, phytofluene) were
present in UV region not in visible region. Theseotenoids picture cannot be shown because
the visibility is only through UV light detectorrgie the sample carotenoids concentration is less.
These results very well correlated with the results

As far as HPLC analysis is concerned it clearlywptbthe presence of these carotenoids which
were earlier identified through UV spectrometer ame in contrast tdStreptomyces mediolani
where 3-hydroxy and 3, 3p-dihydroxy derivativessairenieratene one formed the carotenoeginc
pathway ofStreptomycesp. ends with the synthesis of isorenieratene. CEnetenoids include
phytoene, phytofluenei-carotene ang-carotene. IrStreptomycesp. carotenoid production is

a widespread metabolic activity, which occurs ircanstitutive, light-dependent, or cryptic
manner was reported by Koyamigal., 1976,

In this study HPLC analysis, phytoengicarotene, phytofluene anghisorenieratene were
analysed and compared with standard Rf valued saaiples phytoene shows highest ratio. (Fig
2a,b,c,d). This implies the presence of a certhuersity in the molecular mechanism of
carotenoid production in this group of bacteria.

Table 1- TLC analysis of selected strains of Streptomyces sp.

S. no Samples Rf values Carotenoids
1| A98S | gos | pchone
2 AQB-Gr 0.91 a-Carotene
3 AQB-C 832 B?t}:y;?gtneer;e
4 AQB-G 832 B -Isgr{rtgi?:-;:t,ene

S- Sponges, Gr — Grouper, C - Common Carp— Gaurami, AQB — Aquatic Biology.

Figurel UV spectral analysisof Carotenoids from Streptomyces sp.

1.5 ! 448 nm, 1 2047 :
)4F'\\n|-|_ 1.1007d
by

b .
Abs 5/'; \

3
S S 1 (S — S ks SR A i B b s
..... & il I -
acn 400 SO0 Boo0
Wawvelangth [nm]

C-T

384
Scholar Research Library



Baskar,V et al Arch. Appl. Sci. Res., 2010, 2 (6):380-388

‘ o '
Abs | %..ﬂﬂ.hm“?ﬁﬁ‘i_li ______ PRl ]
1 -
350 400 500 £00
Wawvelength nm]
Gr-T
Fig. 1(b)
5 :
abs 0 Ll | __________ fesenensans , .....................
1
B 400 500 600
Wawvelength [nm]
5-T
Fig1(c)
15 g
Ab 4 I UGS (S SR SO SO
! 445 nm. 0.75205 :
0.5 : ; ’
a5c 400 500 600

Wavelength [nm]
ST

385
Scholar Research Library



Baskar,V et al Arch. Appl. Sci. Res., 2010, 2 (6): 380-388

Figure 2 (a) HPL C analysis of Carotenoids from Streptomyces sp.
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Fig 2 (c)
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