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ABSTRACT 
 

Ignoring little economic importance aquatic plants are considered as menace. Present investigation has been car- 
ried out on five different aquatic plants Hygrophila auriculata, Polygonum glabrum, Lemna gibba, Ludwigia ads- 
cendens and Najas marina for their probable potent antibacterial activity as well as active phytochemical compo- 
nents. Plants were collected from Pariyej and Kanewal lakes located surrounding Anand district, Gujarat, India. 
Crude extracts of all five plants and their different parts were prepared in water, hexane, ethyl acetate and me- 
thanol respectively. These extracts were assayed for the presence of antibacterial activity by agar well diffusion 
method against three Gram positive (Bacillus subtilis, Bacillus cereus and Staphylococcus aureus) and one Gram 
negative (Proteus vulgaris) bacterial strains. Furthermore the minimum inhibitory concentration (MIC) and qualit- 
ative phytochemical testing has been done for actively reported plants. Five crude extracts prepared in methanol 
showed best response. Out of 36 different crude extracts of above five plants and their parts in different solvents 
15 extracts showed positive antibacterial activity. The phytochemical evaluation revealed that Hygrophila auricu- 
lata stem and leaf showed presence of alkaloids where as polygonum glabrum leaves showed presence of phenol- 
ic compounds, tannins and alkaloids. 
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INTRODUCTION 

Aquatic plants form one of the most productive eco- 
systems of the world and essential life supporting sys- 
tems, providing a wide array of benefits to human kind. 
Ethnobotanical studies pertains to the aquatic macro- 
phytes of Gujarat state reveals that a total of 112 spe- 
cies under 90 generas, belonging to 47 families are 
used for the medicinal purpose by the aboriginals (Pa- 
tel, 2009). Thus it is strongly require to put efforts to- 
wards unearthing the knowledge in this regards. 

Apart from this, aquaculture is also a rapidly expanding 
sector of the global economy with an average growth 
rate of 8.8 percent per annum since 1970 (Arthur et al., 
2009). Due to intensive fish farming, medicines are 
needed to maintain animal health. Commercial antibio- 
tics such as oxilinic acid and tertacycline were applied 
in fish fed against a variety of bacterrial pathogens of 
fish. This antibiotics spread pollution to the environ- 
ment. As an alternative, aquatic plants can become the 
potent source for the allelopathic studies (Ghobrial et 

al., 2007). 

In the present study five different aquatic plants and 
their parts were used for the screening of their antimi- 
crobial activities against three Gram positive and one 
Gram negative bacterial strains. Plants showed positive 
activities were further qualitatively estimated for their 
phytochemical constituents i.e. tannins, alkaloids, sa- 
ponins, cardiac glycosides, flavonoides, terpenoides 
and phenolics. 

MATERIAL AND METHODS 

Plants collection 

Five plant species; Ludwigia adscendens and Polygo- 
num glabrum from Mahisagar River, Vasad; Najas ma- 
rina from Valli Kanewal Lake near Tarapur, and Hygro- 
phila auriculata and Lemna gibba from roadside, 
Anand-Tarapur highway were collected during January 
2011. The healthy and disease free collected plants 
were tested for the antibacterial activity. 

Preparation of plant extracts 

   Plants and plant parts were thoroughly washed with 
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running tap water, blotted, air dried and powdered by 
grinder (Maharaja Mixer Ltd). Ten grams of each plant 
powdered material was soaked in 50 ml of distilled 
water for 24 hours at room temperature under shaking 
condition (130-140 rpm). The extracts were filtered 
with the help of eight layers of muslin cloth. Each plant 
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Figure 1: Antibacterial activity of methanol extracts Figure 2: Antibacterial activity of hexane extracts 

 

Figure 3: Antibacterial activity of ethyl acetate extracts Figure 4: Antibacterial activity of Aqueous extracts 

filtrate was dried at room temperature and transferred 
to eppendorf tubes. Each residual material from the 
funnel was dried again and resuspended in 50 ml hex- 
ane and the above steps were repeated. Similarly, the 
residual materials were re-extracted with same vo- 
lumes (50 ml) of ethyl acetate and methanol respec- 
tively. 

Antimicrobial activity testing of plant extracts 

In the present study, 36 extracts of the examined dif- 
ferent plant parts were used. Their antibacterial activi- 
ty was studied by the agar well diffusion method (Perez 
et al., 1990). From the stock, 100 mg of each plant ex- 
tract were suspended in one milliliter of Dimethyl sul- 
foxide (DMSO). Three Gram positive (Bacillus subtilis, 
Bacillus cereus and Staphylococcus aureus) and one 
Gram negative bacteria (Proteus vulgaris) were se- 
lected for the screening. A fresh bacterial culture of 
each of the tested pathogens (100 µl having 108 
CFU/ml) was added to 10ml of soft agar and poured on 
agar plates and allowed to solidify. A well of 8mm di- 
ameter punched off with sterile cup borer and then it 
was filled with 100 µl of the respective plant parts ex- 
tract. Plates were placed for 30 minutes in refrigerator 
for diffusion of extracts and then incubated at 37°C for 
24 hours. Zone of inhibition (excluding well diameter) 
appeared was measured as a property of antibacterial 
activity. 

Antibiotics; ampicillin, streptomycin and chloramphe- 
nicol at a concentration of 100 µg/ml and 100% DMSO 
were used as positive and negative controls, respec- 
tively. The assay was performed in duplicate and re- 
peated twice for better results. 

Minimum inhibitory concentration (MIC) determina- 
tion 

Minimum inhibitory concentration was evaluated by 
the two fold serial broth dilution method. Plant ex- 
tracts showing inhibition zone were selected for MIC. 
Selective broth medium was used for dilutions as well 
as preparing inoculums. The bacterial cell density was 
maintained uniformly throughout the experimentation 
at 1X108 CFU/ml by comparing with 0.5 Mc Farland 
turbidity standards. DMSO and the used selective me- 
dium were included as controls and each assay was 
repeated thrice. 

Phytochemical analysis 

Qualitative phytochemical analysis of plant extracts 
was carried out for tannins, alkaloids, saponins, cardiac 
glycosides, flavonoides, terpenoides and phenolic 
compounds as described by Raaman, 2006. 

RESULTS 

Results illustrated that the aqueous extracts of the 
tested five plants didn’t display antibacterial activity 
except that of the stem of L. adscendens which showed 
7 mm zone of inhibition against P. vulgaris (Fig. 4). 
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Table 1: Values of minimum inhibitory concentration (MIC) of plant extracts against B. subtilis 

Plant name Plant part used Extract MIC value (mg/ml) 

H. auriculata 
Stem Methanol 0.5 

Flower Hexane 0.5 

P. glabrum 
Stem Methanol 1 

Leaf Ethyl acetate 1 

 

Table 2: Values of minimum inhibitory concentration (MIC) of plant extracts against P. vulgaris 

Plant name Plant part used Extract MIC value (mg/ml) 

H. auriculata 
Flower Methanol 0.031 

Leaf Methanol 0.25 

P. glabrum Leaf 
Ethyl acetate 1 

Methanol 0.5 

L. adscendens 
Stem Aqueous 2 

Leaf Methanol 0.5 

 

Table 3: Values of minimum inhibitory concentration (MIC) of plant extracts against S. aureus 

Plant name Plant part used Extract MIC value (mg/ml) 

 

L. adscendens 

Stem 
Hexane 0.5 

Methanol 0.031 

Leaf 
Ethyl acetate 1 

Methanol 0.031 

N. marina Whole plant Methanol 0.031 

 

Table 4: Phytochemical constituents of crude solvent extracts of selected plants 
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H. auriculata 
Stem Methanol - - - - - - + 

Flower Ethyl acetate - - - - - - + 

P. glabrum Leaf Aqueous + - - - - + + 
 

Absent = (-) Present = (+) 

Hexane extract of H. auriculata flower and L. adscen- 
dens stem showed inhibition against B. subtilliis (8) and 
S. aureus (8) respectively (Fig. 2). Ethyl acetate extracts 
of P. glabrum and L. adscendens leaves showed 8 mm 
zone of inhibition against B. subtilliis and & P. vulgaris 
and S. aureus, respectively (Fig. 3). Methanol extract of 
H. auriculata and P. glabrum stems showed 10 and 
8mm zone of inhibition against B. subtilliis. Methanol 
extract of hygrophilla auriculata flower and leaf, poly- 
gonum glabrum leaf and Ludwigia adscendens leaf 
showed 12, 10, 8 and 10 mm zone of inhibition against 
P. vulgaris, respectively. Also, methanol extract of stem 
and leaf of Ludwigia adscendens showed 13 and 16 
mm zone of inhibiton while Najas marina whole plants 
showed 16 mm zone of inhibition against S. aureus 
(Fig. 1). No extract of any plant showed inhibition 
against Bacillus cereus. Out of the four crude extracts 
of five studied plants, methanol extract showed the 
best response. The plant L. gibba didn’t show any activ- 
ity against all the tested bacteria in all four extract. 

 

The minimum inhibitory concentration has been calcu- 
lated for the positively responded plants and results 
showed that methanol extracts of Ludwigia adscen- 
dens and Najas marina had the lowest MIC values 
against S. aureus (0.031 mg/ml). MICs of other plant 
extracts are shown in (Tables 1-3). 

Qualitative phytochemical estimations were conducted 
for 15 extracts that showed positive response. Out of 
those 15 only 3 plant extracts showed (Table 4) posi- 
tive responses to alkaloids, Tannins and phenolic com- 
pounds. 

DISCUSSION 

Generally, plant extracts are usually more active 
against Gram positive bacteria than Gram negative 
bacteria (Basri and Fan, 2005). It was also found in the 
present investigation, where, out of 15 positive re- 
sponded extracts only 3 extract showed positive re- 
sponse against P. vulgaris, gram negative bacteria. 
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Many studies revealed that plants methanol extracts 
inhibited the growth of tested bacteria more than 
plants aqueous extracts. Juniperus oxycedrus aqueous 
extract showed no effect to 56 species of bacteria; 
however methanol extracts of J. oxycedrus inhibited 
the growth of 24 out of 56 bacteria (Karaman et al., 
2003). The study of Abu-Shanab et al., 2005 also con- 
cluded that the methanol extract of the plants shows 
best results. The present investigation also supports 
the above observations. 

Nine out of 15 positively responded extracts were of 
methanol. Ahmed et al., 2005 reported that the me- 
thanolic extract of L. adscendens showed a broad spec- 
trum of antibacterial activity against all the bacteria 
tested except Staphylococcus aureus. Irrespective to 
this conclusion, our results displayed that methanolic 
extract of L. adscendens showed a good response 
against Staphylococcus aureus i.e. 0.031 MIC value. 

Little work has been done on the antibacterial activity 
of N. marina, however allelopathic activity has been 
reported by Gross et al., 2003 and Hilta and Grossb, 
2008. Here it was shown that N. marina had active in- 
gredients and showed activity against S. aureus. 

Similarly little work has been done on the P. glabrum 
although phytochemical analysis of P. glabrum has 
revealed four sesquiterpenes (Jacobsson and Mudda- 
thir, 1992). Methanolic extracts of P. glabrum stem and 
leaf showed activity against B. subtilis and P. vulgaris, 
respectively and phytochemical estimation of P. gla- 
brum in present work revealed the presence of tan- 
nins, phenolic compounds and alkaloids. 

Boily and vampuyvelde, 1986 and Valientic et al., 1995 
examined the antimicrobial activity of ethanolic ex- 
tracts of the leaves, stem, fruits and root of H. auricula- 
ta against bacterial and fungal growth and reported 
that the leaves exhibited active anti-microbial activity 
against Staphylococcus aureus, Candida albicans, My- 
cobacterium canis and Trichophyton mentagraphytes, 
while the stem exhibited activity against Candida albi- 
cans, Mycobacterium canis and Trichophyton menta- 
graphytes. It was reported that the chloroform and 
alcoholic extracts of Hygrophila spinosa exhibited sig- 
nificant antibacterial activity, whereas the aqueous 
extract of the same has moderate activity and the pe- 
troleum ether extract had the weakest activity against 
Escherchia coli, Staphylococcus aureus, Bacilus subtilis 
and Pseudomonas aeruginosa (Patra et al., 2008). In 
the present conducted study H. auriculata stem, leaf & 
flower methanol extracts showed positive activity 
against B. subtilis and P. vulgaris, respectively. 

CONCLUSION 

Out of 5 different plants Hygrophila auriculata, Polygo- 
num glabrum and Lemna gibba showed good antimi- 
crobial activity against all four bacteria. Methanolic and 
ethyl acetate extract of Hygrophila auriculata stem and 
flower, respectively showed presence of alkaloid. 

Aqueous extract of Polygonum glabrum leaf showed 
presence of tannins, phenolic compound and alkaloids. 
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