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ABSTRACT

In the present study, an attempt was taken for histochemical and fluorescence analysis of Turbinaria
ornata (Turner) J.Ag. an important beneficial brown seaweed. Histochemical analyses of the plant were
carried out using light microscopy and fluorescence study was analyzed by UV lamp. Results of
histochemical tests showed positive reaction to phenol compounds, polyphenol and tannin in the thallus.
Fine powder and different solvent extracts of Turbinaria ornata obtained using petroleum ether, benzene,
chloroform, acetone, ethanol and aqueous were examined under visible and UV light. The powdered
materials were also treated with various reagents such as 50% nitric acid, 50% sulphuric acid, 1N HCI,
IN NaOH and changes in colour were recorded. From the present study it is concluded that the
histochemical and the fluorescence analysis could be used for rapid identification of potential medicinal
plants and bioactive compounds which is present in the particular plant.
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INTRODUCTION

Marine organisms are emerging as good candidates as an alternate source for bioactive substances. The
occurrences of organic compounds from marine organisms have been reported to possess various
biological activities (Kuda et al., 2005) Several researchers have made attempts to identify marine
organisms including seaweeds producing bioactive substances and met with success (Duan et al., 2006;
Mao et al., 2004; Chandinia et al., 2008). Seaweeds are marine macro algae and primitive type of plants,
growing abundantly in the shallow waters of sea, estuaries and backwaters. Seaweeds have been used
since ancient times as food, fodder, fertilizer and as source of medicinal drugs. Today seaweeds are the
raw material for industrial production of agar, algin and carrageenan in various countries of the world.
There are reports that seaweeds are excellent source of vitamins (A, B, By, C, D and E), riboflavin,
niacin, panthothanic acid and folic acid as well as minerals such as Ca, P, Na and K (Faulkner, 2002).
Recently, chemists worldwide have paid attention to the potential of marine organisms as alternative
sources for the isolation of novel metabolites with interesting biological and pharmaceutical properties
(Taskin et al.,, 2002). Biological compounds extracted from some seaweed species namely
Chlorophyceae, Phaeophyceae and Rhodophyceae were proven to have potential medicinal activities such
as antibacterial, antiviral, antitumour, antifungal, antiprotozoal, antioxidant, antimutagenic, anticoagulant,
antitumor and mosquito larva control (Thillairajasekar et al., 2009; Patra et al., 2008; Manivannan et al.,
2009).

Turbinaria, one of the marine macro algal genera belonging to the class Phaeophyceae, is widely
distributed in tropical and temperate oceans. It belongs to the family Sargassaceae and order Fucales. It is
a large, economically important and ecologically dominant brown algae present in much of the tropics.
Turbinaria ornata is one of the important species belonging to the genus Turbinaria and a wide range of
bioactive properties have been reported from this species (Vijayabaskar and Shiyamala, 2011; Stiger and
Payri, 2005; Natarajan, 2011). It is widely distributed on the southern coasts of Tamil Nadu, India and it
is reported to be used as animal feed, food ingredients and fertilizer. Thus, the present study was aimed to
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explore the histochemical constituents and fluorescence analysis of different extracts of Turbinaria
ornata.

MATERIALS AND METHODS

Collection of Materials

Turbinaria ornata (Turner) J.Ag. (Figure-1) was collected by handpicking at Rasthacaud coastal waters,
Kanyakumari district, Tamil Nadu, India. The collected samples were cleaned well with marine water to
remove all the extraneous matter such as epiphytes, sand particles, pebbles and shells and brought to the
laboratory in plastic bags. It was then thoroughly washed with tap water followed by distilled water. For
drying, washed seaweeds were blotted on the blotting paper and spread out at room temperature in shade.
The shade dried samples were grounded to fine powder using tissue blender. The powdered samples were
then stored in refrigerator for further use.

Figure 1: Natural habit of T[erin'aria ornata (Turner) J.Ag.

Preparation of extracts

10g of air dried powder was extracted with 60mL of solvents viz., petroleum ether, benzene, chloroform,
acetone, ethanol, and aqueous. The sample was kept in dark for 72h with intermittent shaking. After
incubation, the solution was filtered through filter paper and the filtrate was collected (crude extracts).
Histochemical studies

For the histochemical identification of thallus of Turbinaria ornata, a reagent was prepared consisting of
a 0.05% solution of 4-nitrosophenol in conc. H,SO,4. One drop of the reagent was applied to the adaxial
surface of the thallus. The histochemical tests were carried out while using a light microscope to observe
and record any colour changes. An Olympus SZH zoom stereomicroscope was used, equipped with a DF-
Plan 1x objective, 2.5x camera objectives, and with the zoom setting at 50X, resulting in photographic
image magnification of 125xs. The aperture was adjusted to the minimum setting. The thallus were
photographed before and after application of the reagent with an Olympus C35/AD-4 camera fitted to the
microscope, operated by an Olympus PM-10AD-5 automatic photomicrographic system attachment. A
positive test for histochemicals was indicated by the appearance of the appropriate colour change after
application of the reagent. The presence of histochemicals was confirmed by comparing the results of the
histochemical tests with those of the GC-MS analyses of the in vitro spot tests (Gersbach et al., 2001).
Fluorescence analysis

Fine powder and their extracts obtained using various solvents viz., petroleum ether, benzene, chloroform,
acetone, ethanol and aqueous were examined under visible and UV light. The powdered materials were
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also treated with various reagents such as 50% nitric acid, 50% sulphuric acid, 1N HCI, 1N NaOH and
changes in colour were recorded (The Pharmacopoeia of India, 1996).

RESULTS AND DISCUSSION
Histochemical studies
The occurrence and distribution of various metabolites (phenolic compounds, polyphenols and tannins) in
Turbinaria ornata J. Ag. are illustrated in Figure 2. Phenolic compounds (Figure 2a), polyphenols (Figure
2b) and tannin (Figure 2c) are profusely present in the outer layer of the thallus. Phenol is shown in a
small quantity only in the outer layer of the cells. Phenolic compounds, tannin and polyphenols are
abundantly present in the middle part of the thallus. Polyphenol and tannin showed minimal quantity and
lignin was abundantly present in the central part of the thallus.

a. Phenol b. Polyphenol ¢. Tannin

10X 10X 10X

46X 45X 46X

100X 100X 100X
Figure 2: Histochemical studies of Turbinaria ornata J. Ag.
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Fluorescence analysis

The characteristic fluorescent properties or colours emitted by the powdered thallus of T. ornata before
and after treating with various reagents were recorded. The powdered thallus as such appeared very pale
brown under daylight and ultraviolet radiation. After treating with various reagents such as aqueous,
ethanol, acetone, benzene, chloroform and petroleum ether under daylight, it showed different shades of
brown. However, under ultraviolet radiation, alkaline solutions like 1N aqueous sodium hydroxide and
acids like 50% sulphuric acid, 1IN HCI and 50% Nitric acid, with green, blackish brown and yellowish
brown colours respectively. The characteristic fluorescent properties or colours recorded through this
study could be used as a standard in the identification and authentication of the thallus of Turbinaria
ornata in its crude form.

Table 1: Proximate analysis of Turbinaria ornata

Turbinaria ornata (extracts) Turbinaria ornata (raw powder)

Solvents Fluorescent light UV light Fluorescent light UV light
Aqueous Green Black Black Turbid
Ethanol Dark green Light green  Light green Green
Acetone Dark brown Ash colour  Dark green Sandal
Benzene Brown Ash colour  Dark yellow Sandal
Chloroform Dark brown Ash colour  Brown Sandal
Petroleum ether Dark brown Ash colour  Light yellow Light green
50% HNO3 Pale yellow Light yellow Light yellow Light yellow
1IN HCI Dark brown Black Light brown Green

1IN NaOH Greenish brown Brown Dark brown Yellow

1N H2S504 Black Black Sandal Brownish green

The histochemical and fluorescence evaluations of Turbinaria ornata J. Ag. performed in this work
revealed the presence of compounds with proven therapeutic actions such as phenolic compounds,
polyphenols and tannins distributed through the tissues of those organs. The high antioxidant activity is
due to the presence of phenolic compounds (Lima et al., 2002). Tannins are a major group of compounds
that act as primary antioxidants or free radical scavengers (Polterait, 1997). Tannins are known to possess
general antimicrobial activities (Rievere et al., 2009). Recent reports show that tannins may have
potential value as cytotoxic and antineoplastic agents (Aguinaldo et al., 2005). Phenolic compounds,
polyphenols and tannin are abundant throughout the species and are relatively easy to identify. They can
therefore be used as chemical markers in taxonomic classifications (Zuanazzi and Montanha, 2007).
Conclusions

The present histochemical study on Turbinaria ornata J. Ag. produced novel histochemical markers in
standardization as useful analytical tools to check not only the quality of the powder but also the presence
of adulterants in ayurvedic drugs. Fluorescence analysis can be used as effective markers in identifying
authentic from its adulterants. It also suggested that Turbinaria ornata J. Ag. may be rich sources of
polyphenols, phenols and tannin which can be isolated and further screened for different kinds of
biological activities depending on their reported therapeutic uses. Further work will emphasize the
isolation and characterization of active principles responsible for bio-efficacy and bioactivity.
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