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Abstract 

Momordica balsamina belongs to family Cucurbitaceae and also commonly called as balsam apple or African pumpkin. This genus consists of 

approximately 60 species that are widely spread across the tropical regions of South Africa and Southeast Asia. This specie is famous due to its 

vast therapeutic applications including its leaves, stems and its fruit pulp. Momordica balsamina  have a large number of bioactive compounds 

which are further be used for medicinal purposes. These bioactive compounds includes; alkaloids, tannins, saponins, proteins, flavonoids, 

phenolic compounds and Terpenoids. These phytochemicals that are naturally present in plants can be used for treatment of different ailments 

such as cancer, diabetes, malaria or bacterial infections. This review article highlights the different phytochemicals extracted and various 

therapeutic applications of Momordica balsamina. Momordica balsamina has a very promising potential as a medicinal resource but a clinical 

approach must be needed to fully harness its medicinal advantages. 
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1 Introduction 

African pumpkin, scientifically known as Momordica balsamina L. and belonging to the Cucurbitaceae family, is a 

commonly found vegetable in tropical and subtropical regions.[1] It is highly regarded for its nutritional value and is a 

staple food source, particularly in sub-Saharan Africa. The 60 species were included in genus Momordica, such as M. 

balsamina, M. foetida, M.charantia and M.cochinchinensis. These species are among warm tropical regions of Southeast 

Asia and Africa.  Originating from the Latin word "mordeo," meaning "to bite," the genus name may have been chosen to 

reflect the bitten look of the indented margins of the seeds and leaves, or the bitter taste of the ripe fruits of certain 

species. M.balsamina is also regarded as sacred plant in some areas because of its versatile medicinal potential. It has long 

history of use in African medicine for treating particular ailments like malaria and diabetes.[2]  

The plant not only contains cucurbitane-type triterpenoids, with varying oxidation patterns, named cucurbitacins, but also  

secondary metabolites such as flavonoids, alkaloids, steroids, saponins, cardiac glycoside, tannins and terpenes.[3] 
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It possesses trumpet shaped flowers with a range of color shades including cream, yellow and white. Its ovoid-ellipsoid 

fruit measures about 2.5 to 5 cm ranging from vibrant orange to red.[4] Various parts of plants are reported to have 

medicinal and nutritional properties. These parts include leaves, roots, bark, fruit, seeds, flowers, and bulbs. [5] M. 

balsamina is considered a gifted plant by some rural populations due to its nutritional and medicinal properties.  

This review article aims to summarize the current knowledge on Momordica balsamina, with a focus on the bioactive 

compounds extracted and their therapeutic uses. 

Botanical Description of Momordica balsamina 

An annual herbaceous monoecious climbing plant, M. balsamina can grow to a height of 4–5 m and has stems that are 

either glabrous or somewhat hairy and have tendrils that it uses to cling to other plants[6]. A range of 0 to 1,293 meters is 

where it thrives[7]. 
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Figure 1: Momordica balsamina’s different parts  (a) leaves (b) fruit (c) seeds and (d)  flower 

 

Mild green is the color of M. balsamina's leaves[8]. The simple, alternating, waxy leaves have three or five lobes that 

extend up to half of the blade[9]. The maximum length of these leaves is 12 cm[7]. 

Unisexual and solitary, the flowers have a pale-yellow hue. With a pedicel that can reach a length of half a centimeter, 

they assume a trumpet-like shape[6]. There is a short receptacle that can reach a length of 0.5–1 mm and narrow sepals 

that can reach a maximum of 0.5 cm[7]. A unicellular inferior ovary is encircled by petals that are half a centimeter to one 

and a half centimeters long[9]. 
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A spindle-shaped fruit ranging in color from bright orange to crimson is a hallmark of the M. balsamina tree[10]. Spines 

that are short, blunt, non-prickly, creamy, or yellowish and arranged in around 19 rows can be seen on these fruits[11]. 

When fruits are ripen, they spontaneously broke into the three coiled valves, exposing many seeds covered in a brilliant, 

very sticky crimson aril. You can eat this aril, and it tastes like watermelon. The seeds are covered with a red pulp. The 

seeds are compressed and oval in shape, measuring 9 to 12 mm in length[3]. 

Vegetables grown from M. balsamina are common in tropical and subtropical regions. Although it first appeared in 

tropical Africa, it has already spread over Australia's coastal regions and the drier parts of South Africa [12]. Gardens in 

Europe, Central America, Arabia, tropical Asia, and India now include it among their cultivars. During the wetter months 

of the year, it grows wild in India's jungles[13]. The United States and Pakistan are among the Neotropical countries where 

this species has become naturalized. Its native range extends into southern Africa, where it grows wild in countries 

including South Africa, Botswana, and Swaziland. The provinces of KwaZulu-Natal, Limbo, the Eastern and Northern Cape, 

and South Africa as a whole are ideal for its flourishing[14]. 

Bioactive Compounds extracted and chemical composition of M. balsamina 

In traditional medicine, M. balsamina is highly esteemed for the wide range of ailments it effectively treats due to its 

complex chemical composition. The chemical makeup of the plant and the specific disease being treated determine which 

parts of the plant are used. 

A wide number of substances are found in the different parts of the plant including; its leaves, fruits, stems, bark and 

seeds. These substances includes a large number of phytochemicals such as glycosides, flavonoids, terpenes, alkaloids and 

saponins[15].The balsamina’s fruit is rich in steroid rings, saponins and carbs. Moreover, flavonoids, alkaloids, steroids, 

tannins, and terpenes are also present but in less amount[16]. Talking specifically about phenolic acids, Quinic acid and 

chlorogenic acids are those phenolic acids which are present in this plant [17]. According to the some reports, it was 

discovered that there are also some chemicals named as pseudolaroside A acid and isocitric feruloyl  were also present in 

this plant [18]. Some of the flavonoids were also present named as quercetin, isorhamnetin and kaempferol [17]. Mostly 

flavonoids are included in various biological functions including; anti-cancerous, antiviral, anti-diabetic , and anti-bacterial 

both in vitro and in vivo[19]. 

A variety of bioactivities, such as anti-plasmodial , P-glycoprotein inhibitory effects, anti-malarial and anti-diabetic effects, 

have been thoroughly studied by Ramalhete et al. (2010, 2011), and 2022) in relation to the cucurbitane triterpenoids, 

which are the primary components identified from this species and include balsamina genins[18] , karavilagenins[20] , 

balsaminols, cucurbalsaminols and balsaminosides [21]. The plant has also been shown to contain carotenoids, such as 

lutein, beta-carotene and zeaxanthin, which are known for their anti-inflammatory, anti-oxidant and anti-aging 

characteristics [16]. Ramalhete et al. (2022) established cucurbitane biosynthetic routes. The article offered biosynthetic 

pathways for the novel cucurbalsaminane skeleton, which begins with a skeleton having tetracyclic cucurbitane pattern 

with an alpha and beta unsaturated carbonyl group at position number 7[20]. 
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 A ribosome-inactivated protein (RIPS) were isolated from the seeds of mentioned plant that is M.balsamina [22]. As a 

result, it is possible to block HIV-1 translation in vitro [19]. Balsamina has activity similar to DNase, antimicrobial, and anti-

tumor, according to Ajji et al. (2018) [19]. Additionally, it has been shown to have antibacterial activity against a wide 

variety of microorganisms [20]. 

Numerous biological tests have confirmed the plant's potential in traditional medicine, and the plant's chemical diversity 

has made it worth effective in the treatment of various diseases. M. balsamina is significant because it is a most useful 

resource for the traditional medicine and as well in the field of pharmacology for many different types of issues related to 

health. 

 

 

Figure 2: Phytoconstituents of Momordica balsamina 

 

 

In the table 1, a comprehensive overview of the diverse class of compounds extracted from M.balsamina, including 

compound names and their chemical structures is presented: 

 

 

 

 

 

http://xisdxjxsu.asia/


Journal of Xi’an Shiyou University, Natural Science Edition                                                                       ISSN: 1673-064X 

 

http://xisdxjxsu.asia                                           VOLUME 20 ISSUE 06 JUNE 2024                                                    265-278 

Table 1 Compounds present in M.balsamina 

Class of compounds Compounds Structure References 

Flavonoids Quercetin 

 

[23] 

Flavonoids Balsamin 

 

[24] 

Flavonoids Isorhamnetine 

 

[25] 

Flavonoids Kaempferol 

 

[26] 
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Triterpenoids Balsaminoside A 

 

[26] 

Triterpenoids Kravilagenin E 

 

[21] 

Triterpenoids Cucurbalsaminone B 

 

[27] 

Phenolic Acids Quinic Acid 

 

[28] 

Phenolic Acids Balsaminagenin B 

 

[29] 
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Biological activities or Potential therapeutic properties of M. balsamina 

The leaves of M. balsamina can be used as a vegetable, or we can use them with combination of other plants and decoction 

can be used as medicine[30]. Figure 3 displays the many medicinal uses of this plant, which include anti-inflammatory, 

anti-diabetic, anti-cancerous, anti-microbial, anti-plasmodial , anti-oxidant and hypoglycemic activities[31] . 

 

Figure 3:  Biological activities of Momordica balsamina 

Anti-plasmodial activity 

It is worth noting that the methanolic extract of the aerial component of M. balsamina shows promising antiplasmodial 

properties with minimal toxicity. The one strain was used named as Plasmodium vinckei with which the mice was infected 

for four days as a part for suppression test, and the results showed that it demonstrated the action against 3 stains of 

Plasmodium falciparum(cB1-Colombia, F32-Tanzania and FcM29-Cameroon) in vitro. For this reason, it may have a long 

history of usage in Niger's traditional medicine for treating malaria [32]. Novel triterpenoids derived from Melanochrysum 

balsamina showed anti-malarial action in a research by Ramalhete et al. (2010) [21]. The anti-malarial activity was 

demonstrated from the new triterpenes which were isolated from Momordica balsamina . The certain derivatives of 

karavilagenin showed substantial in vitro activity against the strains of P.falciparum. By using the aqueous extracts of leaves 

and the stems of Momordica balsamina in vitro showed the effectiveness against P. falciparum [31]. 

Anti-bacterial activity 

The anti-bacterial activity of Momordica balsamina was also investigated [33]. For studying the effect against 

Staphylococcus aureus and E.coli the methanol leaf extract was used. Using the zone of inhibition as a metric, they revealed 
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that the methanol extracts were sensitive to the bacteria to be tested. From this, it was concluded that the leaves of 

balsamina can be a very good alternative to antibiotics for any illness that could be caused by these bacteria [34]. With the 

help of balsamina extracts a large number of in-vitro antibacterial activities were investigated having action against a wide 

range of bacteria which includes: Proteus mirabilis, Bacillus subtilis, Klebsiella pneumonia, Salmonella typhi and 

Pseudomonas aeruginos [35]. It was also investigated that a protein named as balsamin extracted from balsamina has 

nutraceutical potential due to its anti-bacterial activity against a wide range of bacteria including Salmonella enterica, 

E.coli, Staphylococus epidermidis and Staphylococcus aureus[36]. Furthermore, the ethyl acetate extract of balsamina 

showed antibacterial activity against E.faecalis in vitro[37]. So, it was concluded that crude extracts of balsamina have 

antibacterial activities which ultimately can be used for the treatment of diabetic wounds [34]. Whenever the infection 

caused by certain bacteria the leaves of balsamina had a potential to be effective against it. 

Anti-HIV potential of Momordica balsamina 

The anti-HIV potential of the M. balsamina plant is quite outstanding. Isolated from the plant M. balsamina, the 30 kDa 

protein MoMo30 suppresses HIV-1 in vitro at nanomolar concentrations with negligible cellular damage at inhibitory doses 

[38].  As stated in reference  it was discovered that at the concentration of 0.02 mg and higher, the extracts of balsamina 

leaves  showed inhibitory effect for LTR-betagal cells+HeLa-CD4 with HIV-1NL4-3 by over 50%, whereas concentrations 

ranging from 0 to 0.5 mg/ did not cause any harm[39]. There is evidence that the plant has additional antiviral effects. For 

example, there has been encouraging evidence in vitro that aqueous extracts of fruit pulp and leaves can inhibit the growth 

of the Newcastle disease virus on a chicken embryo fibroblast (CEF) cell line, suggesting that these compounds may have 

therapeutic utility in the treatment of this illness [40]. The in vivo effectiveness of M. balsamina extract against avian 

paramyxovirus-1 infection in broilers was shown by Ampitan et al. (2023) [41]. This literature confirms the plants anti-viral 

potential against this virus by inhibiting the virus ability to bind with the host cells [40]. 

Anti-diabetic activity 

An experiment was conducted which confirms that by giving methanolic leaf extract of balsamina to that pre-diabetic rats 

which were given a high fat, high carbohydrate diet to produce diabetes, ultimately reduced the diabetes-related kidney 

function abnormalities[42]. By using this treatment renal function was recovered and damage was decreased.  One more 

study in stretozotocin (STZ)-induced diabetic rats confirms that M.balsamina helps in processes related to renal diseases 

in rats [43]. One more in-vivo study was performed in which the rats were given alloxan monohydrate injections to induce 

diabetes and confirms this plant characteristic in diabetes[44].  RIN-m5F β-cells can  be used to increase the glucose 

absorption when exposed to the non-polar extracts of balsamina such as hexane and ethyl acetate[45].Moreover, to 

increasing insulin sensitivity and inhibiting intestinal glucose absorption the balsamina’s fruit extract was helpful to 

stimulate insulin production and secretion, which confirms their anti-diabetic activity[45]. 

Anti-inflammatory activity 

The efficacy of anti-inflammatory activity of balsamina leaves was investigated on RAW 264.7 cell lines in-vitro[14]. Their 

experiment confirms that there is no any harmful secondary metabolites in leaves so it could have significant anti-

http://xisdxjxsu.asia/


Journal of Xi’an Shiyou University, Natural Science Edition                                                                       ISSN: 1673-064X 

 

http://xisdxjxsu.asia                                           VOLUME 20 ISSUE 06 JUNE 2024                                                    265-278 

inflammatory effects on the health of humans[14]. By inhibiting cyclo-oxygenase 1 and 2, Ndhlala et al. (2011) 

demonstrated that the aqueous extract of M. balsamina had the ability to reduce inflammation in vitro[46]. 

Anticancerous activity 

There is evidence from biological investigations that M. balsamina has anticancer effects. Many triterpenoids studied in 

vitro by Silva (2017) showed strong P-glycoprotein (P-gp) modulation activity (FAR > 10) and interacted synergistically with 

the anticancer medicine doxorubicin. These results provide credence to their promise as MDR reversers[47]. Cucurbitacin, 

a well known kind of famous triterperne present in Cucurbitaceae family, has been found to promote apoptosis, block cell 

cycle by inhibition of cyclins and and accelerate autophagy [48]. A study reported by Karabo et al, (2024) reveals that the 

extracts of M.balsamina show induction of apoptosis and inhibition of metastasis of MCF-7 cells. Moreover, the extract 

shows ability to modulate the expression of proteins taking part in apoptotic pathways and in the regulation of cell 

migration and invasion [49].  

Anti-malarial activity 

One plant that has promising anti-malarial properties is M. balsamina. Isolated triterpenoids from M. balsamina have a 

wide variety of powerful pharmacological actions, including as hepatoprotective, anti-inflammatory, anti-diabetic, anti-

malarial, and antiparasitic properties [21]. 

Anti-oxidant activity 

The antioxidant potential of this plant is substantial. Odhav et al. showed that methanol extracts of its leaves have a 

significant antiradical ability in vitro, meaning they inhibited free radicals[50]. Flavonoids and tannins are found to possess 

natural anti-oxidant potential. The presence of these polyphenols repoted by Samriti et al, (2013) have revealed the anti-

oxidant potential of various extracts of M.balsamina [51]. 

 

Table 2 shows names of bioactive compounds present in M. balsamina and their biological activity: 

Table 2: Therapeutic activities of different bioactive compounds 

Compounds Biological Activity References 

Kaempferol Anti-inflammatory [25] 

Kaempferol Depigmenting [52] 

Kaempferol Manages cancer related ailments [53] 

Isorhamnetine Anti-inflammatory [54] 

Quinic Acid Antiviral [35] 

Quinic Acid Anti-inflammatory [55] 

Quercetin Anti-oxidant [28] 
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Conclusion and future directions 

In conclusion, this analysis highlights the widespread use of M. balsamina in traditional African medicine. The wide range 

of biological characteristics and complex chemical compositions of this substance provide credence to its extensive history 

of use. Therefore, we support the use of M. balsamina in phototherapy regimes. Attention must be paid with great care 

to guarantee correct use, adherence to recommended dosages, and mitigation of possible adverse effects because many 

plants used in traditional medicine can be hazardous. At the same time, protecting a plentiful and sustainable supply of 

active chemicals is critical to preventing the loss of irreplaceable natural resources. Here, in-depth studies of novel 

approaches to biosynthesis or synthesis of these bioactive components found in nature are required. The discovery of 

novel medications is a complex and protracted process, regardless of whether they are sourced from natural sources like 

M. balsamina or synthetic molecules. One of the most important parts of developing a medicine is moving from laboratory 

and preclinical investigations to clinical trials. To determine if medicines derived from M. balsamina are safe and effective 

for human use, clinical trials are required. Given that the majority of biological testing include using crude extracts of M. 

balsamina or even individual chemicals in laboratory investigations, it is of utmost importance to move forward with 

clinical trials in order to discover novel medications. 
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