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Abstract: In this study, petroleum ether, chloroform and methanol extracts of Coditm
decorticatum showed the presence of amino acids, carbohydrates, saponins, phytosterols,
alkaloids and glycosides. The antibacterial activity against Gram-positive bacteria, such as
Streptococeus  pneumoniae, Staphyviococcus aureus and Gram-negative bacteria,
Escherichia coli, Klebsiella preumoniae, Salmonella typhi, P seudomonas aeruginosa was
carried out using cup-plate method. All the extracts showed good zone of inhibition against
S. preumoniae and K. pneumoniage at the concentrations of 25, 50 and 100 mg mL™
compared with standard drgs, gentamicin and ampicillin (30 pg mL ™). To standardize the
algae, elemental analysis was also carried out on C. decorticanim powder which revealed the
presence of various elements. The present findings show the importance of C. decorticanum
in producing new compounds having antibacterial activity.
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INTRODUCTION

Resolution to the growing crisis of antibiotic resistance and their side effects are the breakthrough
for the search of new antimicrobial compounds from natural resources. Marine species have been used
in a wide array of traditional remedies and provided a good source of antimicrobial activity. Algae are
rich in phytochemical ingredients such as agar, carragenean and alginate which were utilized in the field
of medicine and pharmacy for decades (Taskin ef af., 2007). Various algae species such as Codium
fragile, Enteromorpha compressa, Dictyota lineari, Padina pavonica, Phyllariopsis brevipes, Ulva
olivascens, Sargassum vulgare, Codium dwarkense, Codium indicum, Codium tomentosum belonging
to the family of Chlorophyceae, Codiaceas and Phaeophyceae are potential sources of bicactive
compounds (Chiheb er @f., 2009). The production of microbial inhibitory substances from marine
species was noted as early asin 1917 (Nagi ef af., 2009). Since then, several studies have been carried
out to identify novel antimicrobial compounds from marine sources. Extensive reports are available on
the antibacterial (Burkholder ef af., 1960; Berland ef af., 1972; Sachithananthan and Sivapalan, 1975,
Biard eral., 1980; Chemecux ef «f., 1980, Bomnic and Cynthia, 1991; Mahasneh ef af., 1995,
Siddhanta ef af., 1997, Tuncy et al., 2006, Karabay ef «f., 2007, El-Gendy ef of., 2008), antiviral
(Richards ef al., 1978), anticoagulant {Yasantha et af., 2007) and antitumor (Alejandro and Betina,
1984) activities of marine green algae.
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The study was undertaken to investigate the preliminary phytochemical analysis and evaluate
antimicrobial activity of Codium decorticatum (Woodward) Howe against selected strains of both
Gram-positive and Gram-negative bactenia. Codiumn decorticatin 1s one among the marine green algae
belonging to the family Codiaceac (Howe, 1911), commonly distributed in the Indian Ocean
(Paul ef al., 1996), North Carolina, South Carolina, Florida Gulf Coast and Puerto Rico (Craig and
Richard, 1991). Very few studies were available pointing out the medicinal properties of
C. decorticatum except anticoagulant activity (Rogers er af., 1990) and homeostasis effect
(Marina et af., 2007). No extensive and individual scientific reports are available stating the potential
antimicrobial property of these algae. On the light of the above information and since marine algae are
rich in active constituents showing antimicrobial activity, C. decorticatum was selected for this study.

MATERIALS AND METHODS

Sample Collection and Extract Preparation

Codium decorticatum were collected by hand picking using snorkeling from Gulf of Mannar,
Thoothukudi, Tamilnadu, India in February, 2005 and preserved in ice until further processing. It was
authenticated by Dr. R. Santhanam at the Fisheries College and Research Instifute in India. A specimen
sample was preserved in the Herbarium, Fathima College of Pharmacy in Kadayanallur, Tamilnadu,
India for future reference (FCP/MD/CD01/H-002). The algac were washed with tap water to remove
epiphytes and salt, further washed with distilled water. Algae were dried under shade for 10 days and
crushed in an electric mill until a coarse powder was obtained (Chiheb ef al., 2009). The powder
(500 g) was successively extracted with petroleum ether, chloroform and methanol by Soxhlet
extraction (Bose ef af., 2007). The extracts were concentrated using rotary vaccum evaporator and kept
in dessicator until further investigation.

Preliminary Phytochemical Tests

Preliminary phytochemical tests for the identification of amino acids, carbohydrates, saponins,
tanmins, phytosterols, alkaloids, proteins, glycosides, flavanoids and phenolic compounds were carried
out for all the extracts by the methods described by Harborne (1998). The results were reported in
Table 1.

Elemental Analysis

The dried powder of C. decorticatum was subjected to elemental analysis by applying standard
procedures (Serfor ef al., 1999) for the detection of Nitrogen, Sulphur, Halogen, Thiosulphate,
Sulphate, Phosphate, Carbonate, Nitrate, Acetate, Fluoride, Arsenate, Chloride, Calcium, Lead,
Magnesium, Barium, Furan, Copper, Sodium and Ammonium. The results were reported in Table 2.

Test Microorganisms

Gram-negative bacteria such as Escherichia coli, Klebsiella pneumoniae, Safmonella typhi,
Pseudomonas aeruginosa and Gram-positive bacteria such as Swreprococcus preumoniae,
Staphylococcus aureus were used for this study. All the bacterial cultures were procured from
microbiology lab, Fathima College of Pharmacy, Kadayanallur, Tamilnadu, India.

Antibacterial Activity

All the extracts were dissolved in Tween 80 at various concentrations of 25, 50 and 100 mg mL ..
The antibacterial activity was performed by cup-plate method (Onkar ez al., 1995). The respective
bacterial culture was poured into the nutrient agar plates for umiform distribution of microorganisms
(Idu et al., 2007). Using a sterile cork borer, 8 mm wide well was made on each agar plates. Various
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concentrations of petroleum ether, chloroform and methanol extracts (235, 50 and 100 mg mL ™) were
poured into each wells using a sterile micropipette (Srinivasan ef af., 2007). Gentamicin and ampicillin
(30 pug mL ') were used as standards. The plates were incubated for 24 h at 37°C. After incubation,
the zone of inhibition was measured and the values were shown in Table 3. All the experiments were
done in triplicate.

RESULTS

The extracts of C. decorticatum varied in their colour and yield Petroleum ether, chloroform and
methanol extracts appeared to be brownish green, yellowish brown and deep brown colour in the day
light with vield of 4.2, 9.6 and 15.4 %, respectively. The presence of amino acids, carbohydrates,
saponins, phytosterols, alkaloids and glycosides were found in extracts which was shown in Table 1.
The powder of C. decorticatim showed the presence of nitrogen, sulphur and halogens and revealed
the presence of acid radicals such as sulphate, phosphate, carbonate, nitrate, acetate, fluoride, arsenate
and chloride. The powder also showed the presence of basic radicals such as calcium, sodium and
ammonium which was shown in Table 2.

The antibacterial activity of various extracts exhibited concentration dependant effect against
S. preumoniae, E. coli, K. pneumoniae, S. phi and Ps. aeruginosa. All the extracts showed excellent
concentration dependent inhibition (25, 50 and 100 mg mL ™) against X. preumoniae and S. prenmonia

Table 1: Preliminary phytochemical screening of various extracts of C. decorticatum

Constituents Petroleum ether Chloroform Methanol
Amino acids - + +
Carbohydrates + + +
Saponins + - +
Tannins - -
Phytosterols + - +
Alkaloids + + +
Glycosides + - +
Flavanoids

Phenolic comp ounds
+: Present, -: Absent

Table 2: Analysis of elements and radicals in C. decorticatum powder

Constituents Coditim_decorticatum powder
Nitrogen +

Sulphur
Halogen
Thiosulphate
Sulphate
Phosphate
Carbonate
Nitrate
Acetate
Fluoride
Arsenate
Chloride
Calcium
Lead -
Magnesium -
Barium -
Furan -
Copper -
Sodium +
Ammonium +
+: Present, -: Absent

e T L

+ o+
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Table 3: Antibacterial activity of various extracts (mg mL™!) of C. decorticction
Diameter of zone of inhibition (mm)

Petroleum ether Chloroform Methanol

B et e Standard
Organisms tested 25 50 100 25 50 100 25 50 100 antibiotic*
Escherichia coli 0 15 21 0 0 0 0 16 24 28 (G)
Klehsiella preumonice 16 18 22 12 18 20 15 24 26 MG
Salmonelia typhi 9 12 14 0 0 0 12 17 20 24 (@)
Pseudomonas aeruginosa 0 0 0 0 0 0 0 0 0 26 (G3)
Streplococcus preumonicae 9 14 16 10 13 19 16 20 22 33 (A)
Staphylococcus aireus 0 0 0 0 0 0 0 0 0 18 (A)

*G: Gentamicin (30 pg mL™"), A: Ampicillin (30 pg mL™)

which was well compared with standard drigs, gentamicin and ampicillin (30 pg mL ™). The petroleum
ether and methanol extracts at higher concentrations showed remarkable antibacterial activity against
E. coli, where as chloroform extract was devoid of activity even at higher concentrations. Petroleumn
ether and methanol extracts inhibited S. sypfi on all the selected concentrations except chloroform
extract which showed deficient inhibition. Ps. aeruginosa and S. aurens were not susceptible to the
extracts and all the values were shown in Table 3.

DISCUSSION

Marine genus synthesizes active constituents which are used in traditional and complementary
medicine. Different varicties of marine algae were reported to contain active ingredients that can cure
diseases. Nowadays, higher percentage of population prefer to use remedies of natural origin for curing
illness as these claimed to produce less side effects (Tyagi and Bohra e af., 2002). The present study
was focused on C. decorticatum for the presence of phytochemical substances, powder elemental
analysis and antibacterial activity against Gram-positive and Gram-negative bacteria.

Algae are eukaryotic organisms inhabited in salty sea water and is recognized to synthesize
several bioactive (Micheal er &f., 2002) compounds which show antimicrobial property. In addition,
other substances identified as antimicrobial agents were chlorellin derivatives, acrylic microbial acid,
halogenated aliphatic compounds, terpenes, sulphur containing heterocyclic compounds and phenolic
inhibitors (Espeche ez af., 1984).

The activity of the algae against both Gram-positive and Gram-negative bacteria may be indicative
of the presence of broad spectrum antibiotic compounds or simply the content of pharmacological
active constituents like alkaloids, sapomins, glycosides, tarmins etc. (Omulokoli ef al., 1997,
Phang ez ai., 1994; Milgate and Roberts, 1995). Phytochemical screening of C. decorticatum revealed
the presence of carbohvdrates and alkaloids in all the extracts where as saponins, phytosterols and
glycosides were found only in petroleum ether and methanol extracts. In addition, chloroform and
methanol extracts also showed the presence of amino acids. The antifungal, antiviral and antibacterial
activities of saponins are well documented (Lacaille-Dubois and Wagner, 1996; Milgate and Roberts,
1995) which clearly explains the activity of petroleum ether and methanol extracts against E. colf
(Cowan, 1999).

Alkaloids are commonly found to have antimicrobial properties (Omulokoli ef al., 1997) against
both Gram-positive and Gram-negative bacteria (Cowan, 1999). Presence of alkaloids in all the extracts
and hence exerting a remarkable antibacterial activity against Gram-positive (S. premoniae) and
Gram-negative (K. prersmoniae) bacteria fall in line with the above findings. An earlier study reported
the antibacterial activity of methanol extract of six marine macroalgae including C. decorticatum which
inhibited the growth of S. aurews and Baciflus subtilis (Juan et al., 2006). The present study differs
from the previous study since the antibacterial activity was evaluated using petroleum ether,
chloroform and methanol extracts of C. decorticannn. Apart from this, C. decorticatum being studied
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individually for the first time was comparatively a new concept. In conclusion, the preliminary
phytochemical screening of C. decorticatum indicates the presence of chemical constituents
playing an indispensable role in antibacterial activity. On evaluating the antibacterial property of
C. decorticatum, the algae proved to be a potent antibacterial agent. The findings of this study also
paves the way for further research to identify the specific active compounds that is responsible for
its claimed antibacterial activity.
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