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Introduction
Medicinal plants have been recognized to be of great 

importance to the health of individuals and communities. The 
efficacy of these plants in treatment of ailments has encouraged 
researchers into finding solutions to treatment of many 
diseases. In many developing countries, herbal medicines are 
assuming greater importance in primary health care and their 
International trade has increased though many of the herbal 
products are not registered by national regulatory bodies [1].

The antimicrobial compounds found in plants are of 
interest because of the emergence of multidrug resistant  
(MDR) bacteria, which is a major cause of treatment failure 
in many infectious diseases and which is becoming a 
worldwide public health concern. Thus, naturally occurring  
antimicrobials are being sought as replacements for synthetic  

 
ones. Green plants have been discovered to be the source of 
many useful compounds. 

 Nigeria is blessed with many of such plants which include 
Mormodica balsamina linn. Mormodica balsamina linn also 
known as balsam apple or African pumpkin is a climber with 
stem attaining 4-5mm in length [1]. It belongs to the family of 
cucurbitaleae. The plant is a perennial herb with soft stems and 
tendrils. The plant produces spindle shaped fruits (dark green 
when unripe and bright to deep orange when ripe). The seeds 
are embedded into a sweet edible red fleshy pulp that test like 
water melon [2]. The whole plant is used as a bitter stomachic 
and its infusion is used as a wash in the management of fever 
and yaws [3]. A macerate of the whole plant is also used as a 
galactogogue and to massage the chest to relieve intercostals 
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Abstract

The chemical composition of the seed extract of Mormodica balsamina and its antibacterial activity against some human pathogens were 
studied. The study was designed to identify the phytochemical and nutritive values of the seeds and to test the inhibitory ability of the plant 
extract on human pathogens. Chemical composition of Mormodica balsamina seeds was determined using standard methods. The antibacterial 
activity was performed by filter paper disc diffusion technique. Phytochemical studies revealed the presence of alkaloids (0.34%), flavonoids 
(1.08%), tannins (0.28%), phenols (0.65%) and saponins (2.20%). The mineral constituents were Ca (1.76%), Mg (1.10%), K (0.83%), Na 
(0.20%), P (0.34%) and N (1.40%). The plant samples were found to be rich in vitamins comprising riboflavin (0.30mg/100g), thiamin 
(0.09mg/100g), niacin (0.21mg/100g) and ascorbic acid (4.44mg/100). The proximate composition revealed the presence of protein (8.75%), 
crude fibre (1.95%), fats/oil (1.45%), ash (4.50%), carbohydrates (83.35%) and food energy (381.5g/cal). The ethanol extract inhibited all the 
tested organisms E.coli., K. pneumonia, S. aureus, P. mirabilis and Salmonina indicating that Mormodica balsamina seeds can serve as a potential 
food and antibacterial agents. 
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pains [1]. The roots and stems of M. balsamina are used for 
the treatment of diarrhea [4]. In Northern part of Nigeria, the 
leaves are cooked as green vegetable soup for lactating mother, 
where it is believed to help the mother regain or regenenerate 
her lost blood during labor and to purify her breast milk [5-7]. 
Work carried out by revealed that M. balsamina plant contains 
a therapeutic agent ‘Momordin’ which is capable of inhibiting 
the growth of HIV and other viruses.

In spite of the usefulness of this plant, much work has 
not been done on this lesser -known, underutilized but vital 
plant. Thus the researchers tend to determine the chemical 
composition and tha antibacterial activity of the seeds of 
Mormodica balsamina to ascertain their usefulness as a 
potential food and antibacterial agent.

Materials and Method
Plant materials/sample preparation 

Momordica balsamina was collected from forests in keffi, 
Nassarawa state, Nigeria. Authentication of plant materials 
was done by Dr A. Nmeregini of Taxonomy section, Forestry 
Department, Michael Okpara University of Agriculture, and 
Umudike, Nigeria. The fresh seeds were ground and used for 
analysis.

Chemical analysis
The phytochemical were determined according to the 

method described by [8]. The macro elements, calcium, 
sodium, potassium, phosphorus, magnesium were determined 
according to the method described by [9]. The vitamin C and 
B complexes (thiamin, riboflavin and niacin) were determined 
according to. Total nitrogen (N) content was determined 
by the use of a micro Kjeldahl MD 55 (Singapore) apparatus. 
The protein content was calculated as N x 6.25. Crude fiber, 
Fats/oil and ash content were determined according to [10]. 
Total Carbohydrates were estimated as the remainder after 
accounting for ash, crude fiber, Protein and fats/oil and the 
gross food energy was estimated according to the method of by 
using the equation. 

FE=(%CP x 4)+(%CHOx4)+(%Fatx9).

Where FE=Food energy (in g/cal), CP=Crude Protein, 
CHO=Carbohydrates.

Anti-bacterial evaluation of the seeds of momordica 
balsamina

Preparation of extracts: The test solution of each extract 
was prepared by dissolving 0.1g of the plant extracts separately 
in 1.0ml of dimethyl sulphoxide (DMSO) to get a concentration 
of 100mg/ml.

Micro-organisms: The bacteria organisms used were 
Staphylococus aureus, Klebsiella pneumonia, Salmonina, 
Proteus mirabilis and Escherichia coli. All the organisms were 

obtained from the stock culture of the Federal Medical Center, 
Umuahia. Cultures were brought to laboratory conditions by 
resuscitating the organisms in peptone water and thereafter 
sub cultured into nutrient agar medium and incubated at 37 °C 
for 24 hours.

Antibacterial assay: The antibacterial activity was 
performed by filter paper disc diffusion technique. Filter paper 
disc (whattman No1, 6mm diameter) were placed in glass 
Petri dishes and sterilized in hot air oven [11]. The media (10g 
nutrient agar in 200ml distilled water, auto-claved at 115 °C 
for 30 minutes) was cooled to 50 °C. The sterile nutrient agar 
media were poured into the sterile petri dishes and allowed to 
solidify. The bacteria were swabbed with a sterile wire loop. 
Each disc was impregnated with 0.2ml of plant extracts and 
standard- Ciprofloxacin. Discs with DMSO (100mg/ml) served 
as a control. 

The discs were used after drying them in an incubator at 40 
°C to remove any trace of solvent [11]. Discs were introduced 
onto the surface of the medium. The plates were incubated at 37 
°C for 24 hours to obtain zones of inhibition. The experiments 
were repeated three times for each extract and twice for 
reference antibiotic to minimize error and the average of these 
values were tabulated in. 

Minimum inhibitory concentration (MIC): The minimum 
inhibitory concentration of the extracts was determined by 
incorporating constant volumes (0.2ml) of each dilution of 
the extract into the perforated discs on a seeded nutrient agar 
plate as described in the antimicrobial susceptibility testing 
section [12]. 0.1g of each extract was dissolved in 1ml of DMSO 
to obtain 100mg/ml. This 100 mg/ml concentration was then 
doubly diluted in DMSO to obtain concentration of 50mg/ml, 
25mg/ml, 12.5mg/ml and 6.25mg/ml.

 Statistical Analysis: All values are expressed as mean ± 
S.D. Statistical analysis were performed by Student’s t-test. The 
values of p lower than 0.05 were considered significant.

Results and Discussions 
Table 1: Phytochemical Composition of seeds of Momordica 
balsamina expressed as percentages (%), Values are means of 
triplicate determinations±standard error.

Constituents Seeds

Alkaloids 0.34±0.02

Flavonoids 1.08±0.15

Tannins 0.28±0.01

Phenols 0.65 ± 0.02

Saponins 2.20 ± 0.10

The seeds of M. balsamina contain 0.34% of alkaloid. Many 
plants have been reported to contain alkaloids. Alkaloids 
isolated from plants are used as basic medicinal agents for their 
analgesic, antispasmodic and anti-bacterial effects [13,14]. 
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This may be the reason the plant is used in herbal medicine 
to treat malaria, stomach ache, fever and headache. The 
seeds of M. balsamina contain flavonoids (1.08%). Flavonoids 
are known to possess antioxidant property, protect against 
allergies, inflammation, microbes, ulcer, viruses and tumor 
(Table 1). Flavonoids are also known to prevent oxidative cell 
damage, have strong anti-cancer activity and inhibit all stages 
of carcinogenesis [14]. 

Tannin which is another important phytochemical was 
found to be in the 0.28 % in the seeds Tannins are organic 
substances of diverse composition with pronounced astringent 
properties that promote the healing of wounds and inflamed 
mucous membranes [13]. Tannin gives a slight bitter taste to 
food, and so can counterbalance too much acidity [14]. It can 
also be effective in protecting the kidney (Table 2). 

Table 2: Mineral Composition of seeds of Momordica balsamina 
expressed in   percentages (%), Values are means of triplicate 
determinations±standard error

Elements Seeds

Magnesium 1.10 ±0.01

Calcium 1.76±0.02

Potassium 0.83±0.20

Sodium 0.20± 0.01

Phosphorus 0.34±0.12

Nitrogen 1.40±0.03

The seeds of M. balsamina contain phenol (0.65%). Plants 
that contain phenols could be used as anti-inflammatory, 
immune enhancers and hormone modulators [15]. Phenols are 
also known to have the ability to block specific enzymes that 
cause inflammation and to prevent diseases [14]. Saponins 
were also found in the seeds (2.20%) of M. balsamina. Saponins 
are known to make the bronchial secretion more liquid, 
reduce the congestion of the bronchi and ease coughing 
[16]. The high saponin content of the seeds indicate that the 
extracts from the plants can be used to stop bleeding and in 
treating wounds. The seeds of M. balsamina contain 1.76% 
calcium. Phosphorus was found in the seeds (0.34%). Calcium 
and Phosphorus are needed for bone and teeth formation 
(Table 3). Phosphorus is also good for kidney function [17].  
 
Table 3: Vitamin Composition of seeds of Momordica balsamina 
(mg/100g). Values are means of triplicate determinations±standard 
error.

Constituents Seeds

Riboflavin 0.30±0.03

Thiamin 0.09±0.01

Niacin 0.21±0.03

Ascorbic acid 4.44±0.01

Magnesium, another important mineral was also found in 
the seeds (1.10%). Magnesium helps to reduce cholesterol [18]. 

Sodium and potassium which are needed in the blood fluid and 
in nerves were also found in seeds of M. balsamina. 0.20% of 
sodium and 0.83% of potassium were also found in the seeds. 
The seeds of M. balsamina contain 4.44mg /100g of Ascorbic 
acid (Vitamin C). Vitamin C traps radicals formed in aqueous 
environments, preventing harmful oxidation reactions the 
radicals would cause (Table 4). It intervenes in the healing of 
wounds [19]. 

Table 4: Proximate Composition and Energy Content of 
seeds of Momordica balsamina Values are means of triplicate 
determinations±standard error

Constituents Seeds

Crude Protein N x 6.25% 8.75±1.00

Crude   Fiber% 1.95±0.03

Fats/oil % 1.45±0.22

Ash% 4.50±0.04

Carbohydrates% 83.4±0.02

Food energy g/cal 381.5±0.11

Other vitamins such as niacin (vitamin B3), riboflavin 
(vitamin B2) and thiamin (vitaminB1) were also found in the 
seeds. The seeds of M. balsamina contain 0.21mg/100g of 
niacin, 0.30mg/100g of riboflavin and 0.09mg/100g of thiamin. 
Niacin is active in preventing the diseases pellagra which is 
characterized by skin and mucous membrane disorders as well 
as depression and confusion [20]. Thiamin is an essential factor 
in the function of the nervous system. Riboflavin favors body 
growth, catalyzing the chemical reactions needed for taking 
advantage of carbohydrates and proteins [21,22]. 

Table 5: Inhibition Zone Diameter (IZD) (mm) of M. balsamina 
on the human pathogens, Values are mean of triplicate 
determination±standard error.

Pathogens M. balsamina seeds

Proteus mirabilis 8.0±0.03

Klebsiella  pneumoniae 14.0±0.12

Staphylococus aureus 12.0±0.05

Salmonella 6.0±0.01

Escherichia  coli 17.0±0.20

The results of the proximate composition showed that 
the seeds contain basic food nutrients such as protein, fats, 
carbohydrates and fiber. Crude protein was found to be 8.75% 
in the seeds of M. balsamina. Crude fiber content was found to be 
1.95%. Fiber cleans the digestive system, flushing the residue 
as efficiently and quickly as possible [14]. Fiber stimulates the 
gastrointestinal tract and acts as a laxative. In general, fiber 
appears to inhibit many cancers, especially colon cancer by 
binding the carcinogens and preventing them from entering 
the body while they pass through the system, [21]. The seeds 
contain 1.45% of fats/oil. The ash content was found to be 4.50 
%. They contain high amount of carbohydrates (83.4%) and 
are rich in calories, the seeds have food energy of 381.5g cal -1 
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.The ethanolic extracts of the seeds of M. balsamina exhibited 
antibacterial activities on the pathogens tested as shown 
in (Table 5). The extracts inhibited all the tested organisms 
E.coli., K. pneumonia, S. aureus , P. mirabilis and Salmonina. The 
organisms’ P. mirabilis and E. coli are the common cause of 
urinary tract infection and traveler’s diarrhea [23,24]. Severe 
eye infections such as blepharo conjuctivities, corneal ulcers, 
abscesses, styes, dacryocystitis, orbital cellutitis and blebs 
are mainly caused by Staphylococus aureus and Pseudomonas 
aeruginosa [25]. The result of this analysis shows that seed of 
M. balsamina may be used as a natural antibiotic to treat eye 
and nose problems (Table 6). Natural antibiotics are preferred 
recently since the use of synthetic antibiotics has been 
reported to have side effects like hypersensitivity reactions, 
gastric disturbances, nephrotoxicity, etc. 

Table 6: Minimum Inhibitory Concentration of the seeds of M. 
balsamina on the Pathogens (mm).

Pathogens 100 50 25 12.5 6.25 MIC

Zone of Inhibition  in mm

Proteus mirabilis 8 5 3 - - 25

Klebsiella  
pneumoniae 14 10 6 3 - 12.5

Staphylococus 
aureus 12 7 3 1 - 12.5

Salmonella 6 3 2 - - 25

Escherichia  coli 17 9 5 2 - s

Conclusion
The results of this investigation have revealed that the seeds 

of M. balsamina contain basic food nutrients such as protein, 
fats, carbohydrates, fiber etc. As rich sources of phytochemical, 
they can function as antioxidants, anti- inflammatory and 
anti-carcinogenic agents. The results of the antibacterial 
analysis indicate that the seeds of M. balsamina could be used 
as bactericidal agent for the treatment of venereal diseases, 
eye infection, nose infection, etc. The nutritional and health 
benefits of the seeds have proved the plant to be a potential 
source of useful drugs and quality food.
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