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Bioactive Compounds
Momordica cochinchinensis (Lour.) Spreng is geographically 

restricted to tropical climates predominantly in Southeast Asia 
with wild populations both genetically and morphologically diverse 
Wimalasiri et al. [1]. Vernacular names throughout Australasia 
to Europe suggest its historical significance and widespread 
occurrence Lim but its importance was often downgraded by the 
majority of the community as a common and inexpensive food crop.  
Scientific validation has highlighted and elevated the importance 
of the fruit and has rejuvenated the crop for future developments 
locally and internationally. The aril of M. cochinchinensis contains 
the highest levels of nutritionally important carotenoids of all 
known fruits and vegetables, with more than 150 and 200 times 
the level of lycopene and β-carotene than that found in tomatoes 
and carrots, respectively Gul et al. [2]; Javanmardi & Kubota Vuong 
and King, Wimalasiri et al. 

These carotenoids produce the vibrant colours (red for lycopene 
and orange for β-carotene) responsible for antioxidation Tuyen et 
al. and are ideal candidates as food additives. M. cochinchinensis is 
well placed to meet increasing consumer demands for naturally 
sourced red and orange pigments in foods and beverages with 
artificial coloring associated with hyper activeness Sigurdson et 
al. [3] toxicity and allergenic Ferreira [4] concerns. The aril also 
contains proteins Tien and biomolecules Wimalasiri et al. [5] active 
against skin, breast, kidney and colon cancer cells. Cancer mortality 
rates have declined due to increased early diagnosis and treatment  

 
Cronin et al. [6] but current treatments using chemotherapy 
and radiotherapy can have adverse side effects. This is a golden 
opportunity to explore adjunctive therapies to provide the body 
with more ammunition against cancers and fast-track the healing 
process by targeting apoptotic cancer cell death pathways since it 
bypasses inflammation and is less damaging on surrounding host 
cells Nagata. 

There is still too much unknown and further research is needed 
to optimize the potentials of the aril. The seed has a more potent and 
diverse range of bioactive compounds including anticancer us Chan 
et al. Zhao et al. [7] antiviral Oyuntsetseg et al. [8] antimicrobial 
Desbois and Smith trypsin inhibition Huang et al. [9] antioxidation 
and immune enhancing Wong et al. properties Additionally, seeds 
contain small potent proteins capable of neurogenesis Mazzio 
et al. [10-15] pertinent to our aging population and associated 
age-related neurodegenerative diseases. The seeds also produce 
cyclotides, a versatile and highly stable circular protein Craik et 
al. synthesized by the plant for defense that has inspired novel 
drug delivery systems and future frameworks for complex drug 
designs Weidmann and Craik as biomedicines. The use of these 
thermally, chemically and enzymatically stable cyclotides Craik et 
al. could also be commercialized as cost efficient and eco-friendly 
bio insecticides. 

With the increasing demand for organic agriculture Muller 
et al. and rising concerns for our pollinators Evans et al.,   plant-
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Abstract

Momordica cochinchinensis is a cucurbit that has long been neglected resulting in its widespread loss from wild habitats. Scientific research has 
highlighted its biomedical potential as a superior source of nutrition and medicine, with potent activity against various ailments including cancers. 
This mini review focuses on recent advances and showcases the bioactive compounds to scientifically validate its usefulness and inspire future 
applications.

https://biomedres.us/
http://dx.doi.org/10.26717/BJSTR.2018.08.001693


Biomedical Journal of Scientific & Technical Research Volume 8- Issue 4: 2018 

Cite this article: Tien Huynh, Dao N, Minh N. Biomedical Importance of Momordica Cochinchinensis (Gac) Fruit and Future Applications. 
BJSTR MS.ID.001693. DOI: 10.2671/BJSTR.2018.08.001693 6657

derived compounds could be the answer to a pesticide-free farming 
system. Considering that the seed constitutes similar proportions 
as the aril by weight (~17%) but is often discarded as waste, this 
is an underutilized resource that warrants further investigation. 
Other components of the fruit that is often discarded as waste 
is the pulp and peel that constitutes up to 70% of the fruit. The 
pulp contains significant concentrations of apigenin Kubola 
[16] that has pharmacological potential against oxidative stress, 
inflammation, toxins and cancers, Ali et al. [17-20] The peel has the 
highest levels of lutein and zeaxanthin essential for eye health and 
protection against light-induced oxidative stress leading to macular 
degeneration Abdel-Aal.  The levels of lutein and zeaxanthin Kubola 
and Siriamornpun, Kha et al. [21] far surpassed its nearest rivals in 
watermelon and parsley by magnitudes of 10x3 to 10x6 Abdel-Aal. 
Other folklores include the benefits of utilizing the Gac leaves and 
roots indicate potential for more evidence-based research.

Conclusion
Development of these natural compounds from M. 

cochinchinensis holds much promise in our community as a 
biomedicine and biomolecule for the future. The growing use of 
Gac products in health, cosmetics and personal care suggest new 
ways to deliver nutrients and these bioactives. The fruit sounds too 
good to be true but has been quoted as ‘the fruit from heaven’ by 
many rural communities and farmers. Perhaps it’s time we gave it 
the attention it deserves.
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