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ABSTRACT 
 
The present study was aimed to know the occurrence and distribution of chemical constituents of Laurencia obtusa 
(Hudson) Lamourux using histochemical analysis. Histochemical tests were made on the fresh sections of the thallus 
treated with the following reagents to identify the presence or absence of metabolites like phenol, lignin, chitin, 
suberin and tannin. The stained sections were observed under Motic trinocular microscope and photographed at 
different magnifications and at different views. Phenols, polyphenols, tannin and lignin are profusely present in the 
outer layer of the thallus. Phenol shows the presence small quantity only in outer layer of the thallus. Polyphenols, 
tannin and lignin and abundantly present in the middle part of the thallus. Polyphenol and tannin shows minimal 
quantity and lignin was abundantly present in central part of the thallus. Hence this study offers a base of using L. 
obtusa as herbal alternative for the synthesis of active compounds. 
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INTRODUCTION 

 
Marine organisms are a rich source of structurally novel and biologically active metabolites. Secondary or primary 
metabolites produced by these organisms may be potential bioactive compounds of interest in the pharmaceutical 
industry. Seaweeds are one of the important marine living resources and are excellent source of Vitamins (A, B, B12, 
C, D& E), riboflavin, niacin, pantothanic acid and folic acid as well as minerals such as Ca, P, Na and K. Seaweed 
dietary fibres perform varied range of functions such as antioxidant, antimutagenic, anticoagulant, antitumor etc [1]. 
For evaluation of therapeutic efficiency of herbal drugs certain special and routine histological and histochemical 
techniques are of great use in development and use the understanding mechanisms inherited in bioresources in 
response to various biotic and abiotic environmental factors and the potential and useful functions of these 
mechanisms. This offers ample opportunities to find the solutions for the taxonomical and pharmacognostical 
problems. The evaluation of a crude drug is an essential part of pharmacognosy. The individual drug plant would 
undergo many procedures. One of them is microscopic assessment usually for powdered drugs.  
 
To date, over 2400 natural products have been isolated from seaweeds (mainly from the divisions Rhodophyta, 
Phaeophyta, and Chlorophyta), the majority of which come from subtropical and tropical populations [2,3].  As an 
example of Rhodophyta’s broad chemical variety, members of the genus Laurencia produce an amazing array of 
complex terpenoids and acetogenins, possibly making it the world’s most chemically complex genus. Red algae of 
the genus Laurencia J. V. Lamourux (Rhodomelaceae) are found in tropical and subtropical regions throughout the 
world and are an extremely rich source of secondary metabolites with diverse structural features, mainly 
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halogenated sesquiterpenes and C15-acetogenins [4,5]. It is suggested that these metabolites function as a chemical 
defense against herbivores [6], fouling organisms, and pathogens [7]. These compounds have been shown to possess 
some interesting pharmacological activities, such as antitumor [8], antibacterial [9], antifungal [10], and antiviral 
activities [11]. Marine organisms are a promising source of antileishmanial compounds [12-14]. However, only a 
few studies have been carried out to evaluate the anti-leishmanial properties of seaweed natural products [15,16]. 
Though information on the anatomy and phytochemistry of different species of Laurencia are available, there is no 
specific investigation conducted specifically on the histochemical studies of seaweeds. With this background, the 
present study was aimed to know the occurrence and distribution of chemical constituents viz., phenols, 
polyphenols, lignin, chitin, suberin and tannins of Laurencia obtusa (Hudson) Lamourux using histochemical 
analysis. 
 

EXPERIMENTAL SECTION 
 

Collection of materials  
Laurencia obtusa (Hudson) Lamourux was collected by handpicking at Rasthacaud coastal waters (Gulf of Mannar 
Coast, Lat N 08008’308’’ E77032’80”). The collected samples were cleaned well with sea water to remove all the 
extraneous matter such as epiphytes, sand particles, pebbles and shells and brought to the laboratory in plastic bags. 
The collected samples were then thoroughly washed with tap water followed by distilled water.  
 
Histochemical analysis 
Fresh free hand sections were made from the thallus of L. obtusa. Histochemical tests were made on the fresh 
sections of the thallus treated with the following reagents to identify the presence or absence of metabolites like 
phenol, lignin, chitin, suberin and tannin. Lugol’s Iodine to detect tannins [17], 10% sodium nitrite, 20% urea and 
10% acetic acid were used to detect phenols [18] and Fast Blue BB for polyphenols [19]. Detection of lignin, chitin 
and suberin were done by Lugol’s Iodine [20]. The stained sections were observed under Motic trinocular 
microscope (Japan). They were photographed at different magnifications and at different views. The results were 
registered on photomicrograph. Based on the photographs taken, anatomical description and localization of tested 
chemicals were done. 
 

RESULTS AND DISCUSSION 
 

In transverse section, the outline of the thallus is circular. The cells of outer layer are with thick outer wall. Usually 
it is smooth without bearing any appendages. Middle part of thallus in transverse section is as a continuous ring and 
it ranges from 2-5. The middle part of thallus gives mechanical support to the thallus. The central part of the thallus 
is filled with thin walled parenchymatous cells (Fig. 1 A-C). The occurrence and distribution of various metabolites 
(phenols, polyphenols, lignin and tannins) in L. obtusa were illustrated (Table 1; Fig. 1 D-L). Phenols, polyphenols, 
tannin and lignin are profusely present in the outer layer of the thallus. Phenol shows the presence small quantity 
only in outer layer of the cells. Polyphenols, tannin and lignin and abundantly present in the middle part of the 
thallus. Polyphenol and tannin shows minimal quantity and lignin was abundantly present in central part of the 
thallus. 
 
The importance of histochemistry in solving critical biosystematic problems is as popular as the use of cytological, 
biochemical and molecular markers. The application of histochemical characters in taxonomic problems is now a 
common practice for the identification and characterization of taxon. The present study results confirmed the 
presence of phenols, polyphenols, lignin and tannin in different parts of the L. obtusa thallus. Phenolic compounds 
are commonly found in plants, including seaweeds, and have been reported to have a wide range of biological 
activities including antioxidant properties [21-23]. In the present study also the phenolics presence was confirmed 
by the qualitative analysis in the crude extracts of L. obtusa. Reports have revealed that phenolic compounds are one 
of the most effective antioxidants in brown algae [24]. The results of the present study are promising as algal 
phenolic compounds are effective antioxidants in delaying oil rancidity, therefore the seaweed extracts could have 
potential in food applications [25].  
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Fig. 1: Histochemical studies on Laurencia obtusa (Hudson) Lamourux 
A: T. S. of Thallus – Entire view 
B and C: A portion enlarged at different magnifications showing outer, middle and central part of thallus 
D, E and F: Results of histochemical analysis on phenol 
G, H and I: Results of histochemical analysis on polyphenol 
J, K and L: Results of histochemical analysis on tannin and lignin 
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Tannins are defined as naturally occurring plant polyphenolic compounds and are widespread among terrestrial and 
marine plants [26]. Vegetable tannins are secondary plant metabolites subdivided into condensed and hydrolysable 
compounds. Hydrolyzable tannins are gallic or egallic acid which easily hydrolyze in acidic media, and condensed 
tannins are polymeric flavonoids [27]. In contrast to terrestrial tannins, phlorotannins are tannin compounds, which 
have been found only in marine algae; Phlorotannins are formed by the polymerization of phloroglucinol (1, 3, 5-
trihydroxybenzene) monomer units and synthesized in the acetate-malonate pathway in marine alga [26]. 
Phlorotannin purified from several brown algae have been reported to possess strong antioxidant activity which may 
be associated with their unique molecular skeleton [28]. Phlorotannins from brown algae have up to eight 
interconnected rings. They are therefore more potent free radical scavenger than other polyphenols derived from 
terrestrial plants, including green tea catechins, which only have three to four rings [29]. Many tannin-containing 
drugs are used in medicine as astringent.  They are used in the treatment of burns as they precipitate the proteins of 
exposed tissues to form a protective covering; They are  also  medicinally used as healing agents in inflammation, 
leucorrhoea, gonorrhoea, burns, piles and as antidote. Tannins has been found to have antiviral, antibacterial, 
antiparasitic effects, anti-inflammatory, antiulcer and antioxidant property for possible therapeutic applications 
[30,31]. The present study results confirm the tannin presence in L. obtusa. It suggests that the selected seaweeds 
can be used as antiviral, antibacterial, antiparasitic agents and exercise to treat the diseases like ulcer, gonnorrhoea, 
leucorrhoea after clinical screening. 
 
Lignin is present in all vascular plants, but not in bryophytes. The original function of lignin was restricted to water 
transport. However, it is present in red algae, which seems to suggest that the common ancestor of plants and red 
algae also synthesised lignin. This would suggest that its original function was structural; it plays this role in the red 
alga Calliarthron, where it supports joints between calcified segments [32]. Lignin is found in the cell walls 
of plants. Lignins impart strength to cell walls, facilitate water transport, and impede the degradation of wall 
polysaccharides, thus acting as a major line of defense against pathogens, insects, and other herbivores [33]. Several 
studies refer to the possible involvement of phenolics and lignin in resisting haustorial penetration within the host 
tissue [34]. Phenyl propanoids and derivatives such as coumarins, lignin, suberin, cutin, and tannin represent 
structural material for plant stability [35] and can be involved in the resistance of the host as defence compounds 
against broomrape [34]. Recently, a number of studies have been reported on the histochemistry and phytochemistry 
of medicinal plants across the world [36-42]. In the present investigation, we reported histochemical studies on 
seaweeds L. obtusa and confirmed the presence of phenolics, polyphenols, tannins and lignin, which are of great 
medicinal value and have been extensively used in the drug and pharmaceutical industry. Hence this study offers a 
base of using L. obtusa as herbal alternative for the synthesis of active compounds. 
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