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ABSTRACT 
 
Aquatic plants maintain water clarity by preventing the re-suspension of bottom sediments. Certain water plants can 
absorb and break down polluting chemicals. The current study on three different aquatic plants Cabomba aquatica, 
Ceratophyllum demersum and Hygrophila corymbosa was proved to have antimicrobial activity. Crude extracts of 
plants and were prepared in acetone, butanol and methanol. The presence of antimicrobial activity by agar well 
diffusion method against one gram positive (Staphylococcus aureus), one gram negative (Escherichia coli) bacterial 
strain and one fungi (Aspergillus niger) was studied and qualitative phytochemical screening was performed. 100% 
butanol extracts of Hygrophila corymbosa showed highest antibacterial activity (12mm) against E.coli and 50% 
methanol extracts of Cabomba aquatica showed high antifungal activity (18mm) against A.niger. The phytochemical 
evaluation revealed that all three plant leaves showed presence of secondary metabolites like tannins, steroids, 
glycosides, flavonoids, phenolic compounds and alkaloids. 
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INTRODUCTION 
 

The discovery of therapeutic medicinal products has historically been largely accidental, through trial and error 
involving observation of the therapeutic effects of “naturally” produced compounds such as penicillin from the 
mold Penicillium notatum. 
 
Aquatic plants form one of the most productive ecosystems of the world and essential life supporting systems, 
providing a wide array of benefits to human kind. Due to intensive fish farming, medicines are needed to maintain 
animal health. Commercial antibiotics such as oxolinic acid and tertacycline were applied in fish feed against variety 
of bacterial pathogens of fish. This antibiotics spread pollution to the environment. As an alternative, aquatic plants 
can become the potent source for the allelopathic studies [4]. 
 
Seaweeds have been traditionally used in human and animal nutrition. Seaweeds are rich source of bioactive 
compounds such as carotenoids, dietary fiber, protein, essential fatty acids, vitamins and minerals. Important 
polysaccharides such as agar, alginates and carrageenans obtained from seaweeds are used in pharmaceutical as well 
as in the food industries [1]. The inhibitory substances biosynthesized by the seaweeds were noted as early as in 
1917 [6]. The first observation regarding antibiotic activities of seaweeds was reported by Pratt et al., 1944. Recent 
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findings evidenced that seaweeds contained antibacterial [19], antiviral [3, 12], antifungal, cytotoxic [16] and 
larvicidal potentials [18]. 
 
Moreover, Su [14, 15] investigated the antimicrobial activity of the extracts of 24 macrophytes against several 
bacteria and fungi. The antimicrobial compounds were identified as tannic acid, gallic acid and ethyl gallate. 
Secondary metabolites in rooted floating leaved species are alkaloids, whereas submerged taxa contain both simple 
phenols and flavonoids [5]. Other investigations have implicated organic extracts and isolated hydrocarbons from 
free floating-leafed and submerged macrophyte species, which induce suppression of potential microbial colonizers 
[2]. 
 
As effective strategy of the present study, various organic solvents have been used to extract the possible active 
ingredients from aquatic plants, aiming at investigating the antimicrobial activity that the selected aquatic plants 
extracts may exert against the bacteria and fungi. 

 
EXPERIMENTAL SECTION 

Sample collection 
Three aquatic plant species (Cabomba aquatica, Ceratophyllum demersum, Hygrophila corymbosa) were collected 
from Rettari lake, Tamil nadu, India. Collected samples were washed with seawater to remove epiphytes and other 
marine organisms. The plants were transported to the laboratory in sterile polythene bags. 
 
Extraction of macrophytes 
In the laboratory, samples were rinsed with tap water and were shade dried, cut into small pieces and powdered in a 
mixer grinder. Organic solvents (acetone, butanol and methanol) were used for extraction. Each powdered sample 
(1g) was soaked in about 50 ml of the solvent for 24hrs at room temperature in shaking condition . The filtrate dried 
at room temperature and transferred to eppendorf tubes [8]. 
 
Phytochemical analysis 
The three (acetone, butanol and methanol) extracts of following plants was subjected to different chemical tests for 
the detection of different phytoconstituents using standard procedure [7, 13 and 17]. 
 
Test organisms 
The antibacterial activity was carried out by using a gram negative bacteria (Escherichia coli) and gram positive 
bacteria (Staphylococcus aureus).The antifungal activity was carried out by Aspergillus niger. The pure bacterial 
and fungal cultures were inoculated in nutrient broth and incubated at 37º C for 2-8 h till the turbidity developed.  
 
Determination of Antimicrobial assay 
The antimicrobial activity was carried out by using agar well diffusion method. The solvents like acetone, butanol 
and methanol were used to collect the plant extracts and were tested against the microbes with 50% and 100% of 
extracts [11]. 
 
Antibacterial assay 
Overnight grown bacterial culture was transferred to sterile Petri plate with Mueller Hinton agar medium and was 
spread with sterile spreader to create a lawn. About 3 wells of 6mm diameter were made in each plate with the help 
of a sterile cork borer. Among the three, two wells were placed with the 25µL of 50% and 100% of the extracts 
using sterile pipettes and remaining one well was mentioned as control. The Petri dishes were prepared and 
incubated for 18-24hrs at 37°C and the zone of inhibition around the well was measured in nearest millimeter. Each 
experimental result was determined by the average of triplicates. 
 
Antifungal assay 
Young fungal cultures were incubated for 2-3 days at room temperature and seeded on Sabouraud Dextrose Agar 
plates (SDA) for bioassay by agar well diffusion method. Wells (6mm diameter) were punched using sterile cork 
borer. 25µL of each extract inserted into the wells and incubated at 37°C for 3 days the plates were observed for the 
presence of inhibition zones. Gentamycin (25µL) and 1% Dimethyl sulfoxide (DMSO) was used as positive control 
and negative control respectively. Bioassay was performed twice for better result. 
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RESULTS AND DISCUSSION 
 

The present study carried out on the aquatic plant sample revealed the presence of medicinally active constituents. 
The phytochemical constituents of the selected plants investigated are summarized in (Table 1). The plant extracts 
have been analyzed and reported the presence of flavonoids, glycosides, phenols, saponins, and tannins of selected 
plants, which could be responsible for the observed antimicrobial property. 
 

Table 1. Phytochemical constituents present in different extracts of C.aquatica, C.demersum and H.corymbosa 

 
The antimicrobial activity of the selected Macrophytes (Cabomba aquatica, Ceratophyllum demersum, Hygrophila 
corymbosa) were extracted with three different solvents like acetone, butanol and methanol and determined the 
activity against two pathogenic organisms both Gram positive (Staphylococcus aureus) and Gram negative 
(Escherichia coli ) bacteria and fungi (Aspergillus niger) by agar well diffusion method were tabulated in the Table 
2. 
 

Table 2. Inhibition zones of the tested microbes caused by the different aquatic plant extracts 
 

Aquatic plants Extractant 
Bacteria Fungi 

E.coli S.aureus A.niger 
Negative control DMSO - - - 

Cabomba aquatica 

Acetone 50% - - - 
Acetone 100% - - 22mm 
Butanol 50% - - - 
Butanol 100% - - - 
Methanol 50% - - 28mm 
Methanol 100% - - - 
Gentamycin 22mm 22mm  
Penicillin   32mm 

Ceratophyllum demersum 

Acetone 50% - - 18mm 
Acetone 100% - - - 
Butanol 50% - - - 
Butanol 100% - - - 
Methanol 50% - - - 
Methanol 100% - - - 
Gentamycin 22mm 22mm  
Penicillin   32mm 

Hygrophila corymbosa 

Acetone 50% - - - 
Acetone 100% - - - 
Butanol 50% 10mm - - 
Butanol 100% 12mm - 18mm 
Methanol 50% - - - 
Methanol 100% - - - 
Gentamycin 22mm 22mm  
Penicillin   32mm 

 
The highest activity was seen in 100% butanol extract (12mm) of H.corymbosa against Escherichia coli. but the 
same time there was no activity recorded for all three plant extracts against Staphylococcus aureus and antifungal 
property was found in all three plants i.e., 50% methanol extract (28mm) and 100% acetone extract(22mm) of 

Aquatic plants          Cabomba aquatica       Ceratophyllum demersum          Hygrophila corymbosa 
Extracts Acetone Butanol Methanol Acetone Butanol Methanol Acetone Butanol Methanol 
Alkaloids    +   +   +   +   _   +     +    _   + 
Cardiac glycosides    +   +    +   +   +   +   _   +   _ 
Flavanoids    _   _   _   _   +   _   _   _   _ 
Tannins   +   +   +   _   _   _   _   _   + 
Phenols   _   _   _   _   _   _   _   _   + 
Proteins   _   _   _   _   _   _   _   _   _ 
Saponins   _   _   _   _   _   _   _   _   _ 
Terpenoids   +   _   +   _   _   _   +   _   + 
Quinone   _   _   _   _   _   _   _   +   + 
Steroids   _   +   _   _   _   _   +   +   + 
Glycosides   _   _   +   +   +   +   _   _   _ 
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C.aquatica, 50% acetone extract (18mm) of C.demersum and 100% butanol extract (18mm) of H.corymbosa against 
Aspergillus niger. 
 
Today seaweeds are the raw materials for many industrial productions like agar, algin and carrageenan but they 
continue to be widely consumed as food in Asian countries [9]. The common major compounds like alkaloids, 
steroids, glycosides and cardiac glycosides can be extracted using polar solvents such as acetone, butanol and 
methanol during Phytochemical process. These results were compared with the recently reported qualitative 
phytochemical tests which were used to detect the presence of alkaloids, tannins, saponins, flavonoids, glycosides 
and phenols from the aquatic plants. 
 
Marine genus synthesizes active constituents which are used in traditional and complementary medicine. Different 
varieties 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 [20]. The present study was focused on three different extract of C.aquatica, C.demersum and 
H.corymbosa for the presence of phytochemical substances and antimicrobial activity against Gram-positive, Gram-
negative bacteria and fungi.  
 
Alkaloids are commonly found to have antimicrobial properties [10]. The preliminary Phytochemical screening of 
three macrophytes indicates the presence of chemical constituents playing an indispensable role in antibacterial 
activity. The findings of this study also pave the way for further research to identify the specific active compounds 
that are responsible for its claimed antibacterial activity. 
 

CONCLUSION 
 

The study confirms that all three plant extracts used in this investigation possess antibacterial and antifungal activity 
against the used organisms. In addition, the efficiency of the extracts varied with solvent used in the extraction. 
Comparing the effects of plant extracts on three different organisms, it is evident that all three plants showed 
response against A.niger followed by E.coli and S.aureus. The nature and number of these active components are not 
clear, however it still worthwhile to take into account the use of these bioactive materials as antimicrobial agents. 
Hence these compounds should be investigated for natural antimicrobial agents and more studies should be carried 
out to purify and identify these compounds. 
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