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ABSTRACT 

Eclipta alba is an herb that is widely used in traditional cuisine and in folk medicine for the treatment of various ailments.  Proximate analysis of 
the plant was carried out using the fresh material by the standard methods. Preliminary qualitative phytochemical analysis of  the extracts was 
carried out by standard methods. Antimicrobial activity of petroleum ether, ethyl acetate, ethanol and aqueous extracts of E. alba was evaluated 
against selected strains of bacteria and fungi using agar well diffusion method against Bacillus subtilis MTCC 441, Staphyllococcus aureus MTCC 
96, Proteus mirabilis MTCC 1429, Bacillus cereus MTCC 430, Escherichia coli MTCC 739, Salmonella enterica serv.typhi MTCC 3917, Pseudomon as 
aeruginosa MTCC 1688, Staphyllococcus epidermidis MTCC 435 and Candida albicans MTCC 3017. The proximate analysis yielded moisture (79.02 
± 0.03 %), ash (15.78 ± 1.12 %), organic matter (84.22 ± 1.12 %), fibre (2.22 ± 0.04 %), carbohydrates (67.50 ± 1.50  %), proteins (2.6 ± 0.05 %) 
and lipids (4.87 ± 0.42%) and major phytochemicals viz. alkaloids, saponins, flavonoids, phenols, tannins, sterols, cardiac glycosides and 
anthraquinone glycosides were detected in the extracts. The extracts exhibited antimicrobial activity differently against the  tested 
microorganisms. Maximum number of test strains were inhibited by the ethyl acetate extract (PI= 1) with zones of inhibition in the range  of 11 
± 1 mm to 22 ± 1 mm with maximum activity against Bacillus cereus. It was followed by ethanol extract (PI= 0.89) with zone of inhibition in the 
range of 9 ± 1 mm to 27 ± 1 mm and maximum activity against Escherichia coli. Petroleum ether extract exhibited inhibition of only Bacillus 
cereus (10 ± 2 mm). Aqueous extract inhibited four strains (Bacillus subtilis, Staphyllococcus aureus, Bacillus cereus and Candida albicans) with 
zone of inhibition in the range of 10 ± 0 to 11 ± 1 mm. This study justifies the use of the plant in traditional system and also shows that the plant 
could be a potential source of new antimicrobial agent/s. 
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INTRODUCTION 

Plants have been of great importance due to their nutritive value 
and as a major source of medicines. An impressive number of herbal 
products and modern drugs have been isolated from plants. In 
developing nations, numerous types of edible wild plants are 
exploited as sources of food and hence provide an adequate level of 
nutrition to the inhabitants. Recent studies on agro pastoral 
societies in Africa indicate that these plant resources play a 
significant role in nutrition; food security and income generation [1]. 
According to FAO report, at least one billion people are thought to 
use wild foods in their diet [2]. In Ghana alone, the leaves of over 
300 species of wild plants and fruits are consumed. In Swaziland, 
wild plants provide a greater share of the diet than domesticated 
cultivars. In India, Malaysia and Thailand, about 150 wild plant 
species have been identified as sources of emergency food [3]. 
Similarly, in South Africa about 1400 edible plant species are used. 
In Sahel region of Africa, over 200 wild foods have been identified to 
be used by the rural communities [4]. In most of these reports, it 
was emphasized that nutritionally, these non-conventional plant 
foods could be comparable to or even sometimes superior to the 
introduced cultivars [5]. It is, therefore, worthwhile to note that the 
incorporation of edible wild and semi-cultivated plant resources 
could be beneficial to nutritionally marginal populations or to 
certain vulnerable groups within populations, especially in 
developing countries where poverty and climatic changes are 
causing havoc to the rural populace. Many of the local vegetable 
materials are under-exploited because of inadequate scientific 
knowledge of their nutritional potentials. Though several works 
reporting compositional evaluation and functional properties of 
various types of edible wild plants in use in the developing countries 
abound in literature [6, 7, 8, 9]much still need to be done. 

Plants also continue to be a major source of medicines. Thirty to 
forty percent of today’s conventional drugs used in the medicinal 
and curative properties of various herbal supplements, botanicals, 
nutraceuticals and drug are derived from plants [10]. Herbal 
medicine, based on their traditional uses in the form of powders, 
liquids or mixtures, has been the basis of treatment for various 
ailments in India since ancient times. According to World Health 

Organization (WHO) traditional medicines are relied upon by 65–
80% of the World's population for their primary health care needs. 
The use of herbs as complementary and alternative medicine has 
increased dramatically in the last 20–25 years [7]. Moreover, 
emergence of multiple drug resistant strains of microorganisms due 
to indiscriminate use of antibiotics to treat infectious diseases has 
generated a renewed interest in herbal medicine [10]. Antimicrobial 
potential of different medicinal plants is being extensively studied 
all over the world [11, 12, 13, 14, 15] but the subject needs in depth 
studies in a systematic manner since, the absence of scientific proof 
of their effectiveness, the validity of these remedies remains 
questionable and their use locally restricted [11].  

One of the high value herbaceous plant with a long history of 
traditional medicinal uses in many tropical and subtropical 
countries is Eclipta alba (L) Hassk. The decoction of the leaves is 
used as laxative and source of a black dye [16]. The herb has been 
known for its curative properties against various ailments [8, 17-
32]. Considering the spectrum of medicinal value of E. alba, the 
present study was initiated to investigate its nutritive potential and 
to evaluate the effect of different solvents on the extraction of 
antimicrobial substances from the plant.  

MATERIALS AND METHODS 

Preparation of plant extracts 

The plant samples were collected locally and processed. The cleaned 
and shade dried plant material was ground into fine powder using 
electric blender. Plant extracts in the different organic solvents were 
prepared by successive cold maceration method. Fifty grams of 
dried powder was extracted successively by soaking in 500 ml 
petroleum ether, ethyl acetate and ethanol for 48 hours with 
intermittent shaking. The extracts were filtered through Whatman 
No. 1 filter paper into pre-weighed beakers. The filtrates were dried 
in a rotatory vacuum evaporator until a constant dry weight of each 
extract was obtained. The residues were stored aseptically at 5°C for 
further use. The aqueous extract was prepared by soaking 50 g of 
dried plant material in 500 ml of sterile distilled water containing 
1% chloroform for 48 hours with intermittent shaking. The extract 
was filtered through a double layer muslin cloth and then 
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centrifuged at 3500 rpm for 20 minutes. The supernatant was then 
filtered through Whatman No. 1 filter paper and then by 0.2 µ 
membrane filter. The extract was dried and preserved aseptically at 
5OC for further use. 

Proximate analysis  

The moisture and organic matter of plant sample was determined by 
AOAC methods [33]. Total ash was determined by the methods of 
WHO [34], total carbohydrate content by Anthrone method [35], 
total protein content by the Lowry method [36], total lipids and 
crude fibre by the methods suggested by Aberoumand [37]. All the 
proximate values were reported in percentage.  

The nutritive value was determined from the percentage of 
carbohydrates, proteins and fats by the following equation [38] and 
expressed as calories per 100 g. 

Nutritive value= 4x % Carbohydrates + 4x % Proteins + 9x % Fats 

Qualitative phytochemical analysis 

Preliminary qualitative phytochemical analysis was performed with 
the petroleum ether, ethyl acetate, ethanol and aqueous extracts of 
the plant for alkaloids, saponins, flavonoids, phenols and tannins, 
sterols, cardiac glycosides and anthraquinone glycosides by 
following the standard methods [39, 40]. 

Alkaloids: (Extract + 1% HCl, filtered) 1ml of filtrate+ few drops of 
Dragendorff’s reagents/Mayer’s reagents/ Hager’s reagents/ 
Wagner’s reagent, Orange brown precipitate/ Cream colored 
precipitate/ Yellow precipitate/ Red brown precipitate respectively 
indicated the presence of alkaloids.  

Tannins and Phenolics: a) Small quantity of the extract dissolved 
in distilled water + 10% Lead acetate solution, white precipitate 
indicated the presence of tannins, b) Small quantity of the extract 
dissolved in distilled water + few ml of 1% gelatin + 10% sodium 
chloride, white precipitate indicated the presence of tannins. 

Flavonoids: a) Plant residue + 10% NaOH, yellow coloration 
indicated the presence of flavonoids. (b) Extract + con. H2SO4, 

formation of yellow or orange color indicated the presence of 
flavonoids. 

Saponin: a) Foam Test: small quantity of the residue was diluted 
with distilled water to 20 ml and shaken vigorously, formation of 
one cm layer of foam which was stable for 10 minutes indicated the 
presence of saponin. b) Alcoholic extract + Sodium bicarbonate + 
shaken well, honey comb like frothing confirmed the presence of 
saponin. 

Cardiac glycosides: Kellar-Killani test: 2 ml of extract + 1 ml glacial 
acetic acid + one drop 5% FeCl3 + Conc. H2SO4, reddish brown color 
appears at junction of the two liquid layers and upper appears 
bluish green, indicates the presence of cardiac glycosides. 

Anthraquinine glycosides: 5 ml of extract + 5 ml 5% FeCl3 + 5 ml 
dil HCl + Heat, cool + chloroform, shaken well, separated the organic 
layer and added dilute ammonia solution. Pinkish color indicated the 
presence of anthraquinone glycosides. 

Antimicrobial screening 

The petroleum ether, ethyl acetate, ethanol and aqueous extracts of 
the plant were screened against 8 bacterial strains, four of which 
were Gram positive and four Gram negative and one fungal strain. 
The test organisms were Bacillus subtilis MTCC 441, Staphyllococcus 
aureus MTCC 96, Proteus mirabilis MTCC 1429, Bacillus cereus MTCC 
430, Escherichia coli MTCC 739, Salmonella enterica serv.typhi MTCC 
3917, Pseudomonas aeruginosa MTCC 1688, Staphyllococcus 
epidermidis MTCC 435 and Candida albicans MTCC 3017. The test 
strains were obtained from the MTCC, Chandigarh, India. 

Preparation of inoculum 

Stock cultures were maintained at 4°C on slants of nutrient agar. 
Active cultures for experiments were prepared by transferring a 
loopful of culture from the stock to test tubes of Nutrient Broth for 

bacteria and Malt Yeast Broth for fungi and incubating for 24 hours 
at 37°C and 25°C respectively. The cultures were diluted with fresh 
Nutrient Broth and Malt Yeast Broth to achieve optical densities 
corresponding to 0.5 McFarland standard. 

Antimicrobial susceptibility test 

The agar well diffusion method [41, 42] was used to screen the 
antimicrobial activity of the extracts. In vitro antibacterial activity 
was screened by using Nutrient Agar obtained from Himedia 
(Mumbai) and in vitro antifungal activity assay was performed by 
using Malt Yeast Agar obtained from Himedia (Mumbai). The plates 
were prepared by pouring 25 ml of molten media into sterile petri-
plates (diameter 100 mm). The plates were allowed to solidify at 
room temperature and 100 µL inoculum suspension was spread 
uniformly with the help of a sterile glass spreader and allowed it to 
dry. The extracts were dissolved in DMSO to obtain a final 
concentration of 500 mg/ml. Five 6 mm diameter wells were bored 
into the medium with the help of a sterile glass well borer and 100 
µL of each of the four extracts was loaded into each well. These were 
allowed to diffuse for 45 minutes at room temperature after which 
the plates were transferred for incubation at 35OC for bacteria and 
25OC for fungi. After the 24 hours of incubation, inhibition zones 
formed around the well were measured with transparent ruler in 
millimeter. The experiment was performed in triplicate and mean 
along with standard deviation was calculated. The activities of the 
extracts were compared with the standard drugs- Ciprofloxacin (10 
µg/ml) for bacteria and Clotrimazole (30 µg/ml) for fungi. DMSO 
was used as negative control. 

Determination of activity index and proportion index [43] 

The activity index of the crude plant extract was calculated as 

 
Activity Index (A. I)

=  
Mean of zone of inhibition of the extract

Mean of zone of inhibition of standard antibiotic drug
 

The proportion index was calculated as 

Proportion Index  P. I 

=  
Number of positive results obtained for extract

Total number of tests carried out for each extract
 

Determination of minimum inhibitory concentration (MIC) [44] 

MIC is defined as the lowest concentration of a 
compound/extract/drug that completely inhibits the growth of the 
microorganism in 24h. MIC of the extract with highest P.I. was 
determined by the agar well diffusion method [40]. The Nutrient 
Agar and Malt Yeast Agar plates were prepared as mentioned earlier 
for antimicrobial susceptibility testing. 0.1ml of the adjusted 
inoculums of the microbes were then inoculated and spread over the 
medium. Two-fold serial dilutions of the extract in DMSO were 
prepared from the stock concentration (400 mg/ml) of the extract to 
obtain 200, 100, 50, 25, 12.5, 6.25, 3.125, 1.56 and 0.78 mg/ml. The 
different concentrations of the extract were then dispensed into the 
wells made in the plates and the plates were incubated at 35OC for 
bacteria and 25OC for fungi for 24 hours. The lowest concentration 
which showed a zone of inhibition was recorded as the MIC. 

Statistical Analysis 

Statistical analysis was performed using SigmaStat 3.5 and the 
results were expressed as the mean of the three replicates ± 
standard deviation of the replicates. 

RESULTS 

The findings of the present study are laid down below. The proximate 
analysis yielded moisture (79.02 ± 0.03 %), ash (15.78 ± 1.12 %), 
organic matter (84.22 ± 1.12 %), fibre (2.22 ± 0.04 %), carbohydrates 
(67.50 ± 1.50), proteins (2.6 ± 0.05) and lipids (4.87 ± 0.42%)(Table 
1). The nutritive value was calculated to be 204.24 ± 15.64 calories per 
100 grams. The ethanol extract showed the presence of most of the 
secondary metabolites viz. alkaloids, flavonoids, saponins, tannins, 
sterols and cardiac glycosides (Table 2).  
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Table 1: Proximate analysis and nutritive value of E.alba 

 % content 
Total ash 15.78 ± 1.12 
Organic matter 84.22 ± 1.12 
Moisture content 79.02 ± 0.03 
Fibre 2.22 ± 0.04 
Carbohydrates 37.1 ± 1.60 
Proteins 0.46 ± 0.06 
Lipids 6 ± 1 
Nutritive value (calorie/100g) 204.24 ± 15.64 
 

Table 2: Qualitative phytochemical analysis of extracts of E. alba 
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Petroleum ether - - + - + + - 
Ethyl acetate - - + + + + - 
Ethanol + + + + + + - 
Water + - + + - - + 
 

All the extracts exhibited antimicrobial activity against one or more 
of the tested microorganisms (Figure 1). Maximum number of test 
strains were inhibited by the ethyl acetate extract (P.I = 1) with 
zones of inhibition in the range of 11 ± 1 mm to 22 ± 1 mm with 
maximum activity against Bacillus cereus (A.I = 1.16). It was followed 
by ethanol extract (P.I = 0.89) with zone of inhibition in the range of 
9 ± 1 mm to 27 ± 1 mm and maximum activity against Escherichia 
coli and Pseudomonas aeruginosa with activity index of 1 (Figure 2). 

Petroleum ether extract exhibited lowest proportion index of 0.11 
and inhibition of only Bacillus cereus (A.I = 0.53). Aqueous extract 
inhibited four strains (Bacillus subtilis, Staphyllococcus aureus, 
Bacillus cereus and Candida albicans) with zone of inhibition in the 
range of 10 ± 0 to 11 ± 1 mm and activity index in the range of 0 to 
0.65 (Figure 1 & 3). The three extracts- ethyl acetate, ethanol and 
water exhibited similar antifungal activity against C. albicans with an 
activity index of 0.65 (Figure 2).  

 

 

Fig. 1: Antimicrobial activity of the four extracts of E. alba 
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Fig. 2: Activity Index of the four extracts of E. alba 

 

 

Fig. 3: Proportional Index of the four extracts of E. alba 
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The minimum inhibitory concentration of ethyl acetate extract 
recorded a lowest value of 1.56 mg/ml for B. cereus and S. 
epidermidis (Table 3), hence suggesting a greater effectiveness of 
the ethyl acetate extract in inhibiting these strains. The negative 
control did not inhibit the test strains. 

Table 3: MIC of ethyl acetate extract of E. alba 

Strain MIC (in mg/ml) 
B. subtilis 6.250 
S. aureus 3.125 
P. mirabilis 25.000 
B. cereus 1.560 
E. coli 12.500 
S. enterica serv.typhi 25.000 
P. aeruginosa 12.500 
S. epidermidis 1.560 
C. albicans 12.500 
 

DISCUSSION 

Common medicinal plants have been compiled from translations of 
ancient Indian texts on health and healings [6]. The present study 
also evaluated the nutritional profile of E. alba and explored its 
potential for use in daily diet as an alternative food. The moisture 
content is comparable to that of Amaranthus virdis Linn, A. caudatus 
Linn., Achyranthus aspera Linn., Chenopodium album Linn., Centella 
asiatica Linn. and Cassia tora Linn. [45]. The nutritive value has been 
found to be higher than that of Clerodendrum colebrokianum, 
Oenanthe linearis, Sanchus arvensis and Zanthoxylum acanthopodium 
[46]. The presence of carbohydrates, proteins, fats and fiber makes 
the plant a wholesome food and potent enough to be a part of our 
daily diet. Its nutritive value is comparable to the other foods usually 
included in the daily diet. 

Validation and selection of solvents used for extraction guarantees a 
sound selection of extracts and active principles with relevant 
pharmacological action and worthy following up. The present study 
therefore offers a scientific basis for selection of solvents for 
extraction of antimicrobial molecules from E. alba [47]. Although the 
traditional medicines are usually prepared in water as a solvent 
[48], the present study shows that the plant extracts prepared in 
organic solvents - ethyl acetate and ethanol, exhibited higher 
antimicrobial activity than the aqueous extract. These findings 
support the works of Vaghasiya and Chanda [49] but contradict the 
findings of Samy et al. [50] who reported a significant activity of the 
aqueous extracts of medicinal plants towards some Gram negative 
bacteria. 

The proportion index suggests that the antimicrobial activity of the 
plant extracts varies with the solvent used for the purpose of 
extraction and hence antimicrobial activity may be regarded 
solvent-specific. This variation in the activity of the extracts may be 
due to the different phytochemicals contained in them [51, 52, 53, 
54]. The higher activity of the ethyl acetate and ethanol extracts may 
be due to the different phytochemicals present at different 
percentages. The flavonoids in the aqueous extracts are reported to 
have no antimicrobial significance and the water soluble phenolics 
are only important as antioxidant compounds [47]. This justifies the 
lower antimicrobial activity of the aqueous extract as compared to 
the other solvent extracts. 

CONCLUSION 

The results clearly indicate that E. alba has a high nutritive value and 
the ethyl acetate extract of the plant possesses broad-spectrum 
antimicrobial activity. Therefore, further investigation in this regard 
is needed to identify the active principle present in the organic 
solvent extract. Hence the present study justifies the use of the plant 
in traditional system of medicine and encourages its use in diet as an 
alternative food for protecting and maintaining human health.  
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