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Abstract 
In the present study crude ethanolic extract of the leaf of Feronia limonia was investigated for possible 
pharmacological activity. The biological interest of these compounds, coupled with the use of this plant 
in traditional medicine prompted us to check Feronia limonia for antibacterial and antidiarrhoeal activity. 
The antibacterial activity of the ethanolic extract was investigated against ten microorganisms and 
showed moderate antibacterial activity against Staphylococcus saprophyticus, Staphylococcus pyogenes, 
Escherichia coli, Shigella boydii, Shigella dysentery and Shigella  flexneri; maximum zone of inhibition 
was found for Shigella boydii (9 mm), Shigella dysentery (9 mm)  and Shigella  flexneri (9 mm) at 500 
μg/disc. Feronia limonia extract produced a moderate reduction in the severity & frequency of diarrhoea 
produced by castor oil in mice compared with the standard drug loperamide (25 mg/kg). The 
antidiarrhoeal activity was found statistically significant (p<0.02 and p<0.001). The study clearly 
supports the medicinal value of this plant. 
 
Keywords: Antimicrobial activity, antidiarrhoeal activity, Ethanolic extracts, Feronia limonia. 
 
1. Introduction 
In the world, about 25% of prescribed drugs are of plant origin [1]. Approximately 80% people 
rely on traditional plant based medicines for their initial health care needs in developing 
countries [2]. The Medicinal plants may be an important source of new chemical substances as 
it has potential therapeutic effects (Gill et al., 2011a). The plants contains a number of 
substances, plant extracts and their primary and secondary metabolites have important 
therapeutic role in the treatment of many diseases of human being [3, 5]. Worldwide more than 
21000 plants are being used in medicinal purpose [6]. Free radical production is actually a 
normal part of life [7]. Environmental agents initiate free radical generation which led to 
different complication in body [8]. Free radical causes depletion of immune system 
antioxidants, change in gene expression and induction of abnormal proteins [9, 10]. Recently 
synthetic antioxidants are widely restricted because of their toxic and carcinogenic effects so 
the interest in finding natural antioxidants, without any undesirable effect, has increased 
greatly [11]. It has been reported that the antioxidant activity of plants might be due to their 
phenolic, flavonoid and tannin compounds [9, 12]. Recently, due to the inappropriate and 
injudicious uses or self treatment practices a good number of antibiotics are found to be 
microbiology resistant [13]. So to combat the problem of microbial resistance and for 
substitution with ineffective ones the developments of new antibacterial agents are necessary. 
Moreover, for new antimicrobial therapies it is presumed that the broad spectrum effectiveness 
of plant species may provide a suitable basis [14]. In developing countries diarrhoea is the 
recognized and one of the most important health problems [15]. There were about 7.1 million 
deaths due to diarrhoea for the year 1998 as per WHO estimation [16]. Most dangerous 
symptom of gastrointestinal problems is secretory diarrhoea [17] and is associated with 
excessive defecation and stool outputs, abnormally loose consistency of the stool [18]. About 
250 species out of 500 species of medicinal plants are used for the preparation of traditional 
medicines in Bangladesh, majority of these plants have not yet undergone chemical, 
Pharmacological and toxicological studies to investigate their bioactive compounds [19].  

Feronia limonia is a plant under family Rutaceae and subfamily Aurantioideae (Dreyer et al, 
1972). It as a whole parts of the plant, or its parts such as unriped fruit, riped fruit, root, bark, 
trunk gum and leaves have a broad spectrum of traditionally established therapeutic properties 
(Tiwari, 1959). Leaf extract of the plant has antioxidant (Manjusha et al, 2004), larvicidal 
(Rahuman et al, 2000), antidiabetic (Joshi et. al, 2009) and hepatoprotective (Manjusha et al, 



 

~ 51 ~ 

The Pharma Innovation Journal 

2004) potentials. In this study, we reported antimicrobial, 
antidiarrhoeal potentiality of the leaves of Feronia Limonia. 
 
2. Materials and Methods 
2.1 Collection and Identification of Plant material  
The plant, Feronia limonia was collected from Khulna, 
Bangladesh. The sample was identified by Bangladesh 
National Herbarium, Dhaka, where the voucher specimen has 
been deposited and its Accession No. is DACB 34397.  
 
2.2 Chemicals and Reagents  
All the chemicals used are of analytical reagent grade. 
Kanamycin (30 μg/disc) was collected from Opsonin 
Pharmaceuticals Ltd. and Loperamide was collected from 
Square Pharmaceuticals Ltd., Bangladesh. 
  
2.3 Preparation of the Plant material  
The collected plant parts (leaf) were separated from 
undesirable materials or plants or plant parts. They were sun-
dried for one week. The plant parts were ground into a coarse 
powder with the help of a suitable grinder. The powder was 
stored in an airtight container and kept in a cool, dark and dry 
place until analysis commenced. 
 
2.4 Preparation of plant extract  
About 150 gm of powered material was taken in a clean, flat 
bottomed glass container and soaked in 600 ml of 95% 
ethanol. The container with its contents was sealed and kept 
for a period of 14 days accompanying occasional shaking and 
stirring. The whole mixture then underwent a coarse filtration 
by a piece of clean, white cotton material. Then it was filtered 
through whatman filter paper (Bibby RE200, Sterilin Ltd., 
UK). The filtrate (ethanol extract) obtained was evaporated 
under ceiling fan until dried. It rendered concentrate of reddish 
color. The concentrate was designated as crude extract of 
ethanol. 
 
2.5 Experimental animal  
Young Swiss-albino mice aged 4-5 weeks, average weight 20-
25 gm were used for the experiment. The mice were purchased 
from the Animal Research Branch of the International Center 
for Diarrhoeal Disease and Research, Bangladesh (ICDDRB). 
They were kept standard environmental condition for one 
week for adaptation after their purchase and fed ICDDRB 
formulated rodent food and water. All the experiments were 
conducted on an isolated and noiseless condition.  
 
2.6 Antimicrobial Potential  
There is no standardized method for expressing the result of 
anti-microbial screening [20]. Some investigators used the 
diameter of zone of inhibition and/or the minimum weight of 
extracts required to inhibit the growth of microorganisms. In 
our Study the antimicrobial assay was performed by using the 
disc diffusion method [21, 22]. Ten pathogenic bacteria were 
used as test organisms for antibacterial activity of sample 
extract. These organisms were collected from the International 
Centre for Diarrhoeal Disease and Research, Bangladesh 
(ICDDR, B), which are preserved in Microbiology Lab of 
Pharmacy Discipline, Khulna University, Khulna. 250 µg/disc 
and 500 µg/disc of the sample extracts were used to observe 
the antimicrobial activity of the plant extract and compared 
with the standard kanamycin (30 μg/disc). The test organisms 
were inoculated on 16 ml previously sterilized nutrient agar 
media, mixed thoroughly and transferred immediately to the 

sterile Petri dish in an aseptic condition using a sterile loop. 
Prepared sample and standard solutions were applied to the 
corresponding Petri dish. The plates were incubated for 
overnight at 37 oC. After proper incubation, clear zone of 
inhibition around the point of application of sample solution 
were measured which is expressed in millimeter (mm). 
 
2.7 Antidiarrhoeal Potential 
2.7.1 Castor oil induced diarrhoea 
The experiment was conducted by castor oil model as 
described by (Yegnanarayan et al., 1982) [23]. The mice were 
all screened initially by giving 0.5 ml of castor oil and only 
those showing diarrhoea were selected for the final 
experiment. The test animals were randomly chosen and 
divided into four groups having five mice in each. Of the 
experimental groups, group-I or the control received only 
distilled water containing 1% Tween-80. Group-II or the 
positive control received standard antimotility drug, 
loperamide at a dose of 50 mg/kg-body weight as oral 
suspension. The test groups were treated with suspension of 
leaves extract of Feronia limonia at the oral dose of 250 
mg/kg-body weight and 500 mg/kg-body weight. 
The mice were fed with the samples 1 hour prior to the oral 
administration of castor oil at a dose of 0.5 ml per mouse. 
Individual animals of each group were placed in separate cages 
having adsorbent paper beneath and examined for the presence 
of diarrhoea every hour in five hours study after the castor oil 
administration. 
Number of stools or any fluid material that stained the 
adsorbent paper were counted at each successive hour during 
the 4-hour period and were noted for each mouse. The latent 
period of each mouse were also counted. At the beginning of 
each hour new papers were placed for the old ones. 
 
2.7.2 Statistical Analysis  
Statistical analysis for animal experiment was carried out 
using one-way ANOVA followed by Dunnet’s multiple 
comparisons. The results obtained were compared with the 
control group. P values <0.001 were considered to be 
statistically significant. 
 
3. Results  
3.1 Antimicrobial Potential 
Antibacterial activities of the extract were tested against 
sixteen pathogenic bacteria and were compared with the 
standard antibiotic kanamycin by measuring the zone of 
inhibition diameter and expressed in millimeter (mm) showed 
in table 1. 
The ethanol extract of the leaf of Feronia limonia showed 
activity against the test organisms except Enterococcus 
faecalis, Streptococcus agalactiae, Salmonella typhi, & 
Shigella sonnei. The plant is widely and effectively used by 
the traditional practitioner for the treatment of various 
diseases. The results of antibacterial screening support the 
basis of use of the different part of this plant in different 
ailments.  
 
3.2 Antidiarrhoeal Potential 
In the castor oil-induced diarrhoeal mice, the ethanol extract of 
the leaves Feronia limonia at the dose of 250 and 500 mg/kg, 
reduced the total number of faeces as well as of diarrhoeic 
faeces, and the result was statistically significant (Table 2 & 
3).  
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Table 1: In vitro anti-microbial activity of ethanol extract of Feronia limonia 
 

Bacterial strains Diameter  of zone of inhibition in mm 

 
Gram positive(+) 

Kanamycin (30 μg/disc) 
Ethanol extract 
(250 μg/disc) 

Ethanol extract 
(500 μg/disc)
 

Staphylococcus saprophyticus 21 5 7 
Enterococcus faecalis 20 0 0 
Staphylococcus pyogenes 24 6 7 
Streptococcus agalactiae 14 0 0 
Gram negative(-) 
Salmonella typhi 17 0 0 
Escherichia coli 24 5 8 
Shigella boydii 22 7 9 
Shigella sonnei 20 0 0 
Shigella dysenteriae 16 7 9 
Shigella flexneri 24 7 9 

 
 

Table 2: Effect of Feronia limonia on the latent period of castor oil induced Diarrhoeal episode in mice. 
 

Group 
(dose) 

Numbering 
of mice 

weight in 
gm 

Latent 
period 

(hr)

Mean of latent 
period (hr) 

Standard 
Deviation 

(SD) 

Standard 
Error 
(SE)

t-test 
(P-

value)

 
I 

(Control) 

1 21 0.25 

0.64 0.42 0.27 
 
- 
 

2 23 0.37 
3 24 1.17 
4 20 0.75 
5 27 0.68 

II 
(Standard/positive control) 

Loperamide, 50 mg/Kg 

1 21 2.52 

2.57 0.21 0.06 
 

6.9 
(P<0.01) 

2 24 2.50 
3 21 2.76 
4 23 3.06 
5 24 2.00 

III 
(Test group) 250 mg/kg, Ethanol extract 

of   Feronia limonia 
 

1 21 0.58 

0.80 0.37 0.21 

 
0.46 

(P<0.8) 
 

2 26 0.71 
3 23 0.41 
4 24 1.38 
5 21 0.92 

IV 
(Test group) 500 mg/kg,  Ethanol extract 

of   Feronia limonia 

1 25 0.82 

0.96 0.33 0.17 
1.0 

(P<0.4) 

2 25 1.00 
3 23 1.33 
4 25 1.26 
5 20 0.42 

 
 

Table 3: Effect of Feronia limonia on castor oil induced diarrhoea in mice 
 

Treatment 
Dose 

(mg/kg) 
Total number of faeces in 4 hr. Mean of defaecation in 4 hour 

t-test 
(p value) 

Group I 
(Control) 

10 46 9.2 
 
- 

Group II 
(Standard/positive control) 

50 19 3.8 
22.8 

(P<0.01 

Group III 
(Test group) 

250 41 8.2 
4.8 

(p<0.01) 
Group IV 

(Test group) 
500 32 6.4 

16.8 
(P<0.01) 

 
 
4. Discussion 
It has been reported that the Polyphenolic compounds, like 
flavonoids, tannins and phenolic acids, commonly found in 
plants and have multiple biological effects, including 
antioxidant activity [24, 25, 26, 27]. The crude extract of F. limonia 
presence of alkaloids, steroid, tannins and flavonoids. The 
crude leaves extract of F. limonia produced 23.74% and 

45.32% writhing inhibition in mice at oral doses of 250 mg/kg 
and 500 mg/kg body weights of mice respectively while the 
standard drug, Diclofenac-sodium showed 50.36% inhibition 
at a dose of 25 mg/kg body weight [28]. 
Antibacterial activities of extract (250 μg/disc and 500 
μg/disc) were studied on ten pathogenic bacteria and were 
compared with the standard antibiotic kanamycin (30 μg/disc). 
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The present studies on Antimicrobial activities reveals that the 
ethanol extract of the leaf of Feronia limonia showed activity 
against the Staphylococcus saprophyticus, Staphylococcus 
pyogenes, Escherichia coli, Shigella boydii, Shigella 
dysenteriae & Shigella flexneri. However, demonstration of 
antimicrobial activity against both Gram-positive and 
Gram‐negative bacteria may be indicative of the presence of 
broad spectrum antibiotic compounds [29, 30]. 
It is well evident that castor oil produces diarrhoea due to its 
most active component ricinoleic acid which causes irritation 
and inflammation of the intestinal mucosa, leading to release 
of prostaglandins, which results in stimulation of secretion [31]. 
Since the ethanol extract of Feronia limonia successfully 
inhibited the castor oil-induced diarrhoea, the extract might 
have exerted its antidiarrhoeal action via antisecretory 
mechanism which was also evident from the reduction of total 
number of wet faeces in the test groups in the experiment. 
 
5. Conclusion 
The observations found in the present study support this view 
that the medicinal plants hold a valuable source of potential 
antioxidants for the discovery of natural-product 
pharmaceuticals and to be used as preventive agents in the 
pathogenesis of various diseases. Further works on 
identification and isolation of active constituents in the 
extracts may be exploited by in vivo study to determine the 
underlying mechanism of the overall antioxidant activity. On 
the basis of the obtained results of antimicrobial potentials it 
can be suggested that, the plant extracts have antimicrobial 
activity against some microbial agents. The results of the 
present study also showed that the plant extract possess 
significant antidiarrhoeal potentials. These findings justify the 
traditional uses of this plant. Since the extract is reported to 
contain a range of compounds, it is difficult to ascribe these 
observed activities to any specific group of compounds. 
Hence, further studies are suggested to be undertaken to pin 
point the exact compound(s) and to better understand the 
mechanism of such actions of Feronia limonia scientifically.  
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