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Abstract
The present study was designed to evaluate the phytochemical activity of Portieria hornemannii. The 
primary metabolites from Portieria hornemannii were obtained by soxhlet extraction using various solvent 
like acetone, chloroform, ethyl acetate and methanol. The phytochemical analysis determined the presence 
of flavonoids, terpeniods Saponins, Phenol and Cardiac Glyciosides. The extracts of ethyl acetate exhibited 
a higher phenolic content of 764.413 ± 22.11 mg/GAE. The antibacterial activity determined that the 
extracts of ethyl acetate exhibited a good zone of inhibition of 19mm and 14mm at 20μg against Klebsiella 
pneumonia and Staphylococcus aureus. and in the case of antifungal activity no zone of inhibition was 
obtained in any of the extracts.
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Introduction
Seaweeds are able to produce a great variety 

of secondary metabolites characterized by a broad 
spectrum of biological activities and because of 
these properties they are considered to be the most 
predominant source for bioactive compounds. Seaweeds 
during metabolic process, infrequently suffer serious 
photodynamic damage even though they grow in a 
harsh environment. This fact suggests that seaweed cells 
possess some protective compounds and mechanisms.1 
Marine algae, like other photosynthesizing plants, 
are exposed to a combination of light and oxygen that 
leads to the formation of free radicals and other strong 
oxidizing agents. However, the absence of oxidative 
damage in the structural components of macro algae 
(i.e., polyunsaturated fatty acids) and their stability to 
oxidation during storage suggest that their cells have 
protective anti-oxidative defence systems which are 
similar to vascular plants1,2.

In developing countries diseases are the major 
cause of death and accounts to 50% of it. Antimicrobial 
agents are essentially important in reducing the global 
burden of infectious diseases. But pathogens with 

resistance develop and spread, because of which the 
effect of those antibiotic drugs is reduced. This kind 
of resistance by bacterial species to the antimicrobial 
agents invoke a serious threat worldwide3,4. Bacterial 
resistance to antibiotics increases mortality likelihood 
of hospitalization and also increases the period of 
hospitalization.5 Hence, there occurs an urge of 
antimicrobials with alternate strategies.6,7 It has 
been well established by several scientific teams that 
seaweeds belonging to all three major pigments exhibit 
inhibitory action against both Gram negative and Gram 
positive bacteria. Antibacterial activity of nine species of 
seaweeds belonging to all major pigmentations revealed 
that brown and red seaweeds had greater antibacterial 
activity than the green and brown algae.8 This study 
reveals the antibacterial and the phytochemical aspects 
exhibited by the marine red algae. Portieria hornemannii 
is a small red marine algal species which is widely 
distributed in tropical and subtropical water bodies of 
the Pacific and Indian Ocean.9 Portieria belongs to the 
family Rhizophyllidaceae. The family Rhizophyllidaceae 
includes 4 genera Contarinia, Ochtodes, Nesophila and 
Portieria. The geographical distribution of the species 
belonging to the genera is interesting and exclusive.10–

12with an evaluation of the ordinal classification of 
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the Florideophyceae (Rhodophyta The present study 
was designed to investigate the presence of major 
phytochemical compounds present in Portieria 
hornemannii.

Materials and Method
The crude metabolites from the sample were 

extracted using Soxhlet extraction method using solvents 
like acetone, chloroform, ethyl acetate and methanol. 
The extracts were subjected to phytochemical analysis 
to detect the presence of following biomolecules using 
the standard qualitative and quantitative procedures as 
described by Trease and Evans13 and Total phenolic 
assay was determined by using Folin-Ciocalteu assay.14

The screening of anti-bacterial and antifungal 
activity against fastidious pathogens was performed 
with extracts of Portieria hornemannii by determining 
the zone of inhibition using disc diffusion method.15–17

Result and Discussion
The phytochemical characters of Portieria 

hornemannii were determined for all the crude extracts 
derived from the solvents after condensation in rotary 
vacuum evaporator.13 From the present study, it was 
observed that Flavonoids, Terpenoids, Phenol and 
Cardiac glycosides were present in all the four crude 
extracts derived from acetone, Ethyl Acetate, Chloroform 
and methanol. However, Saponins were present only in 
methanol and ethyl acetate extracts (Table 1).

Table 1: Qualitative analysis of Phytochemicals fromPortieria hornemannii.

Phytochemicals
Solvents

Acetone Methanol Ethyl Actetate Chloroform

Tannins - - - -

Saponins - + + -

Flavanoids + + + +

Terpenoids + + + +

Alkaloids - - - -

Cardiac Glycosides + + + +

Phenol + + + +

The seaweeds are known for their secondary active 
metabolites which are used in several medical and 
pharmaceutical industries. Metabolites like Tannins, 
Saponins, Flavanoids, Terpenoids, Alkaloids and 
phenolic compounds have a great medicinal value and 
are extensively used for the manufacturing of new 
drugs.13 Saponins are widely used in the treatment of 
hypercholesterolaemia and hyperglycaemia. It is also 
used as a mild detergent. Apart from this saponins also 
possess several medical properties like anti-microbial, 
cholesterol lowering, anti-oxidant, anti-cancer, anti-
carcinogenic, and immune modulatory activities. It 
also helps in the treatment of congestive heart failure 
by inhibiting Na+ and Ca2+antipotal by producing 

cytosolic Ca2+ which reduces congestive heart failure by 
strengthening heart muscles.18

Tannins possess antibacterial anti-cancerous and 
anti-viral activities, is also used for the inhibition of HIV 
replication.19 Flavonoids also possess similar activities 
like tannins like antioxidant, anti-inflammatory, anti-
cancer, antimicrobial and anti-allergic activity.20

Determination of Total phenols

Earlier reports have stated that the polyphenols 
obtained from marine algae possess a good anti-oxidant 
property 21,22. Total phenolic content of the extracts was 
calculated from the regression equation of calibration 
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curve (Y = 0.001+ 0.25x; R2 = 0.966) and expressed as 
mg gallic acid equivalents (GE) per gram of sample in 
dry weight (Figure 1) The Results of the phenolic content 
of Portieria hornemannii determined the ethyl acetate 
extract has high phenolic content followed by methanol 
extract comparing to other extracts (Table 2; Figure 

2). The differences between the content of phenolic 
compound between each solvents and extraction 
methods were statistically significant (p < 0.05) (Table 
3). The presence of high phenolic compound could be 
useful for the prevention of oxidative activities of the 
extract.

Table 2. Mean ± SD of Total Phenolic Content of Portieria hornemannii

Solvent
Total Phenolic Content (mgGAE/g)

Mean ± Std. Deviation

Acetone 486.206 ± 4.84

Methanol 696.146 ± 3.85

Ethyl Acetate 764.413 ± 22.11

Chloroform 449.026 ± 14.43

Table 3. Two way ANOVA Total Phenolic Content of Portieria hornemannii

Sum of Squares Degrees of freedom Mean Square F-Value Sig.

Between Groups 216040.115 3 72013.372 391.723 0.000

Within Groups 1470.699 8 183.837

Total 217510.814 11

  

 Figure 1. Mean ± SD of Total Phenolic Content of Portieria hornemannii.
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 Figure 2. Gallic Acid Equivalence

Phenols are the most significant constituent in 
seaweed as of for their scavenging activity due to 
presence of the hydroxyl groups 23. Pedersen reported 
that the increase in the phenolic content depends upon two 
major factors i.e. it increases with the aging of the tissue 
and also the salinity concentration of its habitat. 24 The 
bioactive compounds of macro algae is determined by 
certain aspects like environment, salinity, maturity of the 
algae and climatic conditions.25 A lower phenolic content 
range of 1.5 to 4.1 mg GAE/g, with crude methanolic 
extracts of red seaweeds which is comparatively very 
lower with the range obtained with present study 26. The 
Phenolic compounds derived from the marine algae play 
a vital role against the abiotic and biotic stress conditions 
through cell defense mechanism.278 Phaeophyta and 
23 Rhodophyta. In general, the biological activities of 
the seaweed are reflected by the phenolic compounds 
present in the seaweed.

Antimicrobial Activity
Antibacterial activity

In this present study the screening of the antibacterial 
activity was performed against five different bacterial 
strains Bacillus subtilis, Staphylococcus aureus, 
Klebsiella pneumonia, Escherichia coli, Pseudomonas 

aeruginosa under various concentration of each crude 
extracts ranging from 2, 5, 10, and 20μg. From the study, 
the zone of inhibition of Bacillus subtilis was obtained 
at a concentration range of 20μg only in chloroform 
extracts (10 mm). Whereas, in Klebsiella pneumonia, 
the zone of inhibition (10 mm and 19 mm) was obtained 
at a conc. range of 20μg in both the acetone and ethyl 
acetate extracts. Also, the zone of inhibition against, 
Escherichia coli was observed at a conc. range of 20μg 
in the extracts of ethyl acetate (11 mm), methanol (10 
mm) and chloroform (12 mm). Apparently, the zone of 
inhibition against Staphylococcus aureus was observed 
at a conc. range of both 10μg and 20μg in the extracts 
of acetone (10 mm, 11 mm), and ethyl acetate (10 
mm, 14 mm). Finally, the zone of inhibition against 
Pseudomonas aeruginosa was observed at a conc. range 
of 20μg only in the extracts of chloroform (10 mm) 
(Table 4). Therefore the highest zone of inhibition was 
seen only in the ethyl acetate extracts comparing with 
other extracts and also the ethyl acetate extracts inhibited 
the growth of three bacterial strains followed by acetone 
and chloroformic extracts which inhibited two bacterial 
strains and finally methanolic extracts inhibited only a 
single bacterial strain (Table 4). 
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Table 4. Antibacterial activity of Portieria hornemanii

Bacterial Species

Acetone Ethyl Acetate Methanol Chloroform

Concentration in µg

2 5 10 20 2 5 10 20 2 5 10 20 2 5 10 20 

Bacillus subtilis - - -- -- - - -- -- - - -- -- - - -- 10

Klebsiella pneumonia - - -- 10 - - -- 19 - - -- -- - - -- --

Escherichia coli - - -- -- - - -- 11 - - -- 10 - - -- 12

Staphylococcus aureus - - 10 11 -- -- 10 14 - - -- -- - - -- --

Pseudomonas aeruginosa - - -- -- - - -- -- - - -- -- - - -- 10

The acetone extract of Caulerpa scalpelliformis 
showed broad spectrum antibacterial activity when 
compared to other seaweed extracts.28,29 But in the present 
study the maximum zone of inhibition was obtained from 
the extracts of Ethyl acetate. The maximum antibacterial 
activity was observed in the methanol extract of Caulerpa 
scalpelliformis against Salmonella typhi, Micrococcus 
sp., and Shigella bodii. 30. Ely et al., studied with the 
methanolic extracts of Chadophorea profileria exhibited 
a moderate antibacterial activity against Staphylococcus 
aureus and Vibrio cholera 31.

Anti-fungal activity

In the present study the screening of the antifungal 
activity was performed by agar disc diffusion method 
against five different fungal strains Aspergillus 
niger, Aspergillus flavus, Aspergillus fumigatius, 
Fusarium solanum, Exoserohium species under various 
concentration of each crude extracts ranging from 2, 5, 
10, and 20μg. From the study, the zone of inhibition was 
not observed in any of the concentrations.

In contradiction to this, the methanolic extracts of 
Aspergillus taxiformis showed inhibitory activity against 
fungal species like Fusarium solanum, Aspergillus flavus, 
and trichoderma species. The organic extracts obtained 
from Aspergillus taxiformis showed low inhibitory zone 
against Aspergillus fumigatius 32. From the reports of El-
Baroty et al., it was observed that the hexane and ethyl 

acetate extracts of Aspergillus taxiformis showed a good 
anti-fungal activity against Fusarium oxysporees 33 .

Conclusion
The phytochemical (Flavanoids, Terpenoids, 

Saponins, Phenols and Cardiac Glycosides) studies 
were determined for Portieria hornemannii. Ethyl 
acetic extracts showed a significant amount of phenolic 
content on comparing with other crude extracts. The 
antibacterial activity for different solvents extracts was 
measured in range of 10 mm to 19 mm. The extracts 
of ethyl acetate showed a maximum zone of inhibition 
against Staphylococcus aureus, Klebsiella pneumonia, 
E. coli at 10μg and 20μg/ml. It was followed by 
chloroform and acetone extracts. Portieria hornemannii 
was also analyzed for antifungal activity against five 
ocular pathogens. But, there was no significant zone of 
inhibition in any of the extracts at any concentration. 
This algal species possesses a good antibacterial activity 
which can be used for the drug developmental against 
various fastidious bacterial strains.
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