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Abstract 

The seaweeds are a promising source of natural products. From the preliminary phytochemical analysis we can 

conclude that the presence of phytochemicals in Chaetomorpha antennina was more significant. These phytochemical 

analyses in Chaetomorpha antennina showed the presence of flavonoids, triterpenoids, alkaloids, coumarins, quinones and 

saponins. Flavonoids are important for their antioxidant and free radical scavenging activities. Quercetin, the most abundant 

dietary flavonol, is a potent antioxidant because it has all the right structural features for free radical scavenging activity. 

Therefore, the objective of our present study is to determine the total flavonoid content of different extracts of 

Chaetomorpha antennina by using aluminium chloride colorimetric method. These shows that highest amount of 68.2 µg of 

flavanoid present in 500 µg of chloroform extract and 64.8 µg of flavanoid was present in 500 µg of ethanol extract of the 

seaweed. 
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Introduction 
 

Seaweeds are considered as source of bioactive 

compounds and produce a great variety of Secondary 

metabolites characterized by a broad spectrum of 

biological activities. Compounds with cytostatic, antiviral, 

antihelminthic, antifungal and antibacterial activities have 

been detected in green, brown and red algae (lindequist and 

schweder, 2001; Newman et al., 2003). Marine bacteria 

often produce anticancer and antibacterial substances as a 

means of maintaining relationships between epiphytic 

micro environments, inhibiting competing organisms and 

microbial pathogens (Avendano-Herrera et al., 2005). 

Many of these secondary metabolites are halogenated, 

reflecting the availability of chloride and bromide ions in 

seawater. Interestingly, bromide is more frequently used by 

 
 
 
algae for organo-halogen production, although chlorine 

occurs in higher concentrations than bromine in seawater. 

Marine halogenated compounds comprise a varied 

assembly of compounds, ranging from peptides, 

Polyketides, indoles, terpenes, acetogenins and phenols to 

volatile halogenated hydrocarbons (Butler et al., 2009). 

The principal agents responsible for the protective effects 

could be the presence of antioxidant substances that exhibit 

their effects as free radical scavengers, hydrogen-donating 

compounds, single oxygen quenchers and metal ion 

chelators (Okawa et al., 2001). Hence, the present study is 

designed to screen for the phytochemicals and antioxidant 

potential of Chaetomorpha antennina. The flavonoid 

content of the seaweed is also studied in the current work. 
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Materials and Methods 
 
Sample collection 

Seaweeds were collected at a depth of 1-2 m from 

the coastal area of Kanyakumari District. Algae samples 

were cleaned of epiphytes and necrotic parts were 

removed. Then the cleaned samples were rinsed with 

sterile water to remove any associated debris. The cleaned 

fresh material was air-dried as described by Gonzlez del 

Val et al. (2001). The samples were identified as 

Chaetomorpha antennina. 
 
Solvent extraction 

The samples were shade dried for 15 days and then 

pulverized into fine powder using pestle and mortar. The 

extraction was done by Soxhlet extraction. Different 

solvents were used successively with gradient polarity 

(aqueous, methanol and ethanol). The extracts were 

evaporated to complete dryness by vacuum distillation and 

stored in refrigerator for further use (Akinyemi et al., 2000; 

Mohanta et al., 2007; Patra et al., 2008). Aqueous, 

methanol and ethanol solvents were prepared from the 

seaweed powder and used for the analysis. 
 
Preliminary Phytochemical analysis 

The preliminary phytochemical analysis of C. 

antennina was performed for the presence different 

phytochemicals (Sadasivam and Manickam, 1996). 
 
Test for carbohydrates 

Mix 2 ml of plant extract, 1 ml of Molisch’s reagent 

and few drops of conc. sulphuric acid were added. Purple 

or reddish color indicates the presence of carbohydrates. 
 
Test for tannins 

For tannin identification, 1 ml of plant extract, 2 ml 

of 5% ferric chloride was added. Formation of dark blue or 

greenish black indicates the presence of tannins. 

Test for saponins 

For saponin identification, 2 ml of plant extract, 2 ml 

of distilled water was added and shaken in a graduated 

cylinder for 15 min lengthwise. Formation of 1 cm layer of 

foam indicates the presence of saponins. 
 
Test for flavonoids 

For flavonoid identification, 2 ml of plant extract, 1 

ml of 2 N sodium hydroxide was added. Presence of 

yellow color indicates the presence of flavonoids. 
 
Test for alkaloids 

For alkaloid identification, 2 ml of plant extract, 2 

ml of concentrated hydrochloric acid was added. Then few 

drops of Mayer’s reagent were added. Presence of green 

color or white precipitate indicates the presence of 

alkaloids. 
 
Test for quinines 

For quinine identification, 1 ml of extract, 1 ml of 

concentrated sulphuric acid was added. Formation of red 

color indicates presence of quinones. 
 
Test for glycosides 

For glycoside identification, 2 ml of plant extract, 3 

ml of chloroform and 10% ammonia solution was added. 

Formation of pink color indicates presence of glycosides. 
 
Test for Cardiac glycosides 

For cardiac glycoside identification, 0.5 ml of 

extract, 2 ml of glacial acetic acid and few drops of 5% 

ferric chloride were added. This was under layered with 1 

ml of concentrated sulphuric acid. Formation of brown 

ring at the interface indicates presence of cardiac 

glycosides. 
 
Test for terpenoids 

For terpenoids identification, 0.5 ml of extract, 2 ml 

of chloroform along with concentrated sulphuric acid. Red 

brown color at the interface indicates the presence. 

Test for triterpenoids 

For triterpenoid identification, 1.5 ml of extract, 1 ml 

of Libemann-Buchard reagent (acetic anhydride + 

concentrated sulphuric acid) was added. Formation of blue 

green color indicates presence of triterpenoids. 
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Test for phenols 

For phenol identification, 1 ml of the extract, 2 ml of 

distilled water followed by few drops of 10% ferric 

chloride was added. Formation of blue or green color 

indicates presence of phenols. 
 
Test for Coumarins 

For coumarins identification, 1 ml of extract, 1 ml of 

10% NaOH was added. Formation of yellow colour 

indicates presence of coumarins. 

 
Table 1. Preliminary phytochemical screening of different 

extracts of Chaetomorpha antennina 
 

Phytochemical Hexane Chloroform Ethanol 
test    

    

Carbohydrates - - + 
    

Tannins - - - 
    

Saponin + - - 
    

Flavonoid - - + 
    

Alkaloid + + + 
    

Quinones + - - 
    

Glycosides - - - 
    

Cardiac - - - 
glycosides    

    

Terpenoids - - - 
    

Triterpenoids - + + 
    

Phenols - - - 
    

Coumarins + + + 
    

Proteins - - - 
    

Steroids and - - - 
Phytosteroids    

    

Phlobatannins - - - 
    

Anthraquinones - - - 
    

 
Test for proteins and aminoacids: Ninhydrin test 

To 2 ml of plant extract, few drops of 0.2% 

Ninhydrin was added and heated for 5 min. Formation of 

blue color indicates the presence of proteins. 

Steroids and Phytosteroids 

For steroid and phytosteroid identification, 1 ml of 

plant extract equal volume of chloroform is added and 

subjected with few drops of concentrated sulphuric acid 

appearance of brown ring indicates the presence of steroids 

and appearance of bluish brown ring indicates the presence 

of phytosteroids. 
 
Phlobatannins 

For phlobatannin identification, 1 ml of plant extract 

few drops of 2% HCL was added appearance of red color 

precipitate indicates the presence of phlobatannins. 

Anthraquinones 

For anthraquinone identification, 1 ml of plant 

extract few drops of 10% ammonia solution was added, 

appearance of pink color precipitate indicates the presence 

of anthraquinones. 

Estimation of flavanoids 

Aluminium chloride colorimetric method was used 

for flavonoids estimation (Chang et al., 2002). Each plant 

extracts (1 mg/ml) were prepared and 100 6l, 250 6l of 

each sample was taken in separate tubes and made up to 2 

ml with methanol, 0.1 ml of 10% aluminium chloride and 

0.1 ml of 1 M potassium acetate. 2.8 ml of methanol was 

added and kept at room temperature for 30 min. The 

absorbance of the reaction mixture was measured at 415 

nm. The content of flavonoid was expressed in mg/g. 

Standard-Quercitin (10 mg/100 ml) 
 
Results and Discussion 
 
Phytochemical analysis 

Phytochemicals such as tannins, saponins, 

flavonoids, steroids, glycosides, alkaloids, 

anthraquinones glycosides, cardioactive glycosides of 

the different extracts of the Chaetomorpha antennina 

were carried out. These Phytochemical analysis in 

Chaetomorpha antennina showed that the presence of 

flavonoids, triterpenoids, alkaloids, coumarins, quinines 

and saponins (Table 1). Flavanoids are considered as 

active potentials in the field of medicine. Presence of 

flavonoids in the green seaweed, C. antennina shows 

that the seaweed can be used as an antioxidant and as an 
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alternate source in the medicine. Further assay on the 

seaweed extract was carried out for the quantification of 

flavonoids. Flavonoids are potent antioxidants and have 

aroused considerable interest recently because of their 

potential beneficial effects on human health in fighting 

diseases. 

The capacity of flavonoids to act as antioxidants 

depends upon their molecular structure. The position of 

hydroxyl groups and other features in the chemical 

structure of flavonoids are important for their antioxidant 

and free radical scavenging activities. Quercetin, the 

most abundant dietary flavonol, is a potent antioxidant 

because it has all the right structural features for free 

radical scavenging activity. 
 

Table 2. Estimation of flavanoids standard 
 

Concentration of Absorbance 
standard (µg) at 415 nm 

   

20  0.5 
   

40  0.9 
   

60  1.3 
   

80  1.7 
   

 
Estimation of Flavonoids 
 

The total flavonoid content of different extracts of C. 

antennina by using aluminium chloride colorimetric 

method. The result shows that highest amount of 68.2 µg 

of flavanoid present in 500 µg of chloroform and 64.8 µg 

of flavanoid present in 500 µg of ethanol extract. 

Seaweeds are one of the important marine living resources 

and are excellent source of vitamins (A, B, B12, C, D and 

E), riboflavin, niacin, panthothanic acid and folic acid as 

well as minerals such as Ca, P, Na and K. Seaweed dietary 

fibers perform varied range of functions such as 

antioxidant, antimutagenic, anticoagulant, antitumor etc. 

(Dhargalkar et al., 2005). In nature there are a large 

number of different types of antimicrobial compounds that 

play an important role in the natural defense of all kinds of 

living organisms (Ilhami Gulcin et al., 2003). Marine 

organisms are emerging as good candidates as an alternate 

source for bioactive substances. 
 

Table 3. Estimation of flavonoids sample 
 

Sample Concentration Absorbance Total 
 of the Sample at 415 nm flavonoid 
 (µg)  (µg/mg) 

Chloroform 100 (Red) 0.180 7.8 
  250 (Pink) 1.030 45 
    500 (Violet) 1.478 68.2 

Ethanol  100 (Blue) 0.193 8 
    250 (Green) 0.550 22.2 
     500 (Orange) 1.398 64.8 
 

Studies are concerned with bacteria and fungi 

isolated from seawater, sediments, algae, fish and mainly 

from invertebrates such as sponges, molluscs, tunicates, 

coelenterates and crustaceans. Several researchers have 

made attempts to identify organisms producing bioactive 

substances and met with success (Pietra, 1997; Kelecom, 

2002). There are reports that seaweeds are also rich source 

of antioxidant compounds (Elena et al., 2001; Kuda et al., 

2005). Hence in the present study is concerned screening 

of Phytochemicals, antioxidants and antimicrobial 

properties of Chaetomorpha antennina. Quantification of 

the flavonoids has revealed that maximum amount is 

present in chloroform extract followed by ethanol. Further 

research is focused on the purification of the compound 

and to determine its active principle in the field of natural 

medicine and therapy. 
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