
 

Available online freely at www.isisn.org 

Bioscience Research 
Print ISSN: 1811-9506 Online ISSN: 2218-3973 

Journal by Innovative Scientific Information & Services Network  

REVIEW ARTICLE             BIOSCIENCE RESEARCH, 2021 18(1): 161-167.            OPEN ACCESS 
                                                                                         
 

Potential Health Benefits and Bioactive Components 
of Moringa oleifera: A review 

Khalid S. Alotaibi1,2, Atef M. Al-Attar1, 2, Mohammed Y. Alomar1,2, Sameera A. 
Alghamdi1,2 and Isam M. Abu Zeid1, 2 
 
1Department of Biological Sciences, Faculty of Science, King Abdulaziz University, P.O. Box: 8023 Jeddah, Saudi 
Arabia 
2Princess Dr Najla Bint Saud Al-Saud Center for Excellence Research in Biotechnology, King Abdulaziz University, 
Jeddah, Saudi Arabia 

 
*Correspondence: khalid_4291@hotmail.com Received 06-01-2021, Revised: 09-02-2021, Accepted: 10-02-2021 e-Published: 
20-02-2021 

Moringa oleifera belongs to the Moringaceae family, which consists of 13 species. Moringa is associated 
with a decreased risk of coronary heart disease with a higher dietary intake of monounsaturated fatty 
acid (primarily oleic acid). People all over the world use this multipurpose herb both as food as well as 
for medicinal purposes. Researchers have described it as a plant with various health benefits, including 
nutritional and medicinal benefits. The important factors responsible for the medicinal use of M. oleifera 
are attributed to its wide range of vital antioxidants, antibiotics, vitamins, and minerals. 
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INTRODUCTION 

Natural products derived from medicinal 
plants have always played a crucial role in the 
health and wellbeing of a large part of the entire 
population, including the diet. In the healthcare 
field, alternative types of medicine 
 (apart from allopathy) have been an important 
factor which is being used all over the world (Al-
Attar et al. 2017). Despite the presence of 
contemporary hospitals and compliant health care 
services, local Arab people still use traditional 
therapeutic vegetation as an alternative to 
allopathic medicine for the treatment of various 
chronic diseases and regular problems such as 
skin-related diseases, bone fracture, rheumatism, 
asthma, stomach problems, diabetes, 
constipation, ENT, etc (Al-Asmari et al. 2020; 
Akrishnan and Pharm, 2018; Jyoti et al.2018). 

Moringa oleifera Lam. belongs to the family 
Moringaceae, which is made up of 13 species that 
are known to exist. Moreover, M. oleifera is the 

genus that is most commonly known and used 
(Khawaja et al. 2010). The plant is originally found 
in Northwest sub-Himalayan regions of India. 
Nowadays, it is indigenous to many African, Arab, 
South East Asian, South American countries 
along with Pacific and Caribbean islands. The tree 
is commonly known as the horseradish tree or 
drumstick (Guevara et al. 1999). The crown of this 
tree is in the shape of an open umbrella. The tree 
is characterized by a short and straight trunk, with 
the corky-white bark on the outside which covers 
the spongy and smooth wood beneath it. It ranges 
in height from 5-12 meters. It also has slender, 
widely spread, drooping, climate-based delicate 
branches. The graceful and lace-like foliage can 
be evergreen or deciduous. The twice or thrice 
pinnate leaves are often arranged alternatively 
and spirally at the tip of the branches. The pods or 
fruits are light green in color at the initial stage 
which changes to dark green color after reaching 
at the height of 60 cm. The fruit becomes brown 
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and dry when it gets ripened. The leaves have 20-
50 cm long petioles, with 4-6 paired pinnae. Each 
pinna bears two pairs of elliptical or obovate 
leaflets on the opposite side. A shell made up of 
light wood consisting of three paper wings 
surrounds the kernel. The mature seeds are round 
or triangular in shape (Ghazali and Abdulkarim, 
2015). 

Moringa seeds 
By weight, the seeds of M. oleifera contains 

around 22-40% of oil. The oil is non-drying, pale 
yellow in color, and is usually used for lighting 
lamps as it burns without producing smoke. It is 
often used in hairdressing and for soap 
manufacturing. Due to its capacity to absorb and 
maintain floral fragrances, it has been valued in 
the manufacturing of perfumes (Chukwuebuka, 
2015). 

Proximate Composition of M. oleifera Seed 
Moringa oleifera is a highly valued plant and 

characterized by multipurpose use (Abbas, 2013). 
The Seeds of M. oleifera have been reported as 
good sources of major feed ingredients, including 
fats, proteins and minerals (Compaore et al. 
2011). Abdulkarim et al.  (2005) reported the 
nutritional content of M. oleifera seed oil as 
moisture= 7.90±1.00 percent, total protein= 
38.30±1.03 percent, total oil= 30.80±2.19 percent, 
total fiber= 4.50±0.38 percent and ash content= 
6.50±0.15 percent.  

Moringa oil 
The edible seed oil is commercially 

recognized as "Ben" or "Behen" oil. The palatable 
edible oil resembles olive oil and has been 
commonly used as a salad dressing in the 
Caribbean and Haitian culture. All the essential 
fatty acids present in Moringa oil is concentrated 
in its seed (Anwar et al.2006). 

The oil is treasured by the Egyptians to protec
t the skin from infection and damage due to harsh 
desert conditions. Because of its beneficial 
characteristics, the oil was also exported to 
ancient Romans and Greeks who used it as a skin 
guard (Mahmood et al. 2010).  The saturated fatty 
acid content of the oil is 21.18 percent, constituted 
by behenic, palmitic, oleic, stearic, linoleic, 
linolenic, and arachidic acids. Behenic acid is 
predominantly present, which is closely followed 
by palmitic acid (Gnagnarella and Salvini, 1997). 
Due to the elevated level of behenic acid, the oil is 
commercially known as ‘Ben’ or ‘Behen’ (Orhevba 
et al., 2013). Tiny traces of cerotic, lignoceric, 

myristic, margaric, and caprylic acids are also 
present (Bhatnagar and Gopalakrishna, 2013). 
The oil also contains high proportion of 
monounsaturated fatty acids, up to 76.73 percent 
on average. The main fatty acid is oleic acid which 
accounts for 73.57 percent of the total fatty acids. 
Gadoleic and palmitoleic acids are additional 
monounsaturated fatty acids found in this oil. 
Some studies show small traces of erucic acid. 
However, there is a very low content of 
polyunsaturated fatty acids, (1.18 percent on 
average), and 0.76 percent and 0.46 percent of 
linoleic and linolenic acids, respectively (Ogunsina 
et al. 2014). 

Oil Extraction 
The oil extraction from clean, dry, dehulled, 

and crushed Egyptian M. oleifera unirradiated and 
irradiated seeds was done by using petroleum 
ether in the Soxhlet extractor assembly (AOCS, 
1998). Phytochemical screening was done by 
using gas chromatography-mass spectrometry 
(GC-MS). The estimation of phenolic content, 
flavonoids, and antioxidant activity were done by 
using 2, 2-diphenyl-1-picrylhydrazyl (DPPH) 
radicals (IUPAC, 1987).  

Behenic Acid 
Behenic acid is obtained from M. oleifera 

seeds and used in cosmetics. Behenic acid is a 
sub-group of saturated fatty acids representative 
called very long chain fatty acids (VLCFA), the 
fatty acid starting from 20 carbon atoms and 
beyond. The molecular formula of behenic acid is 
C22H44O2 (Akoh and Min, 2008). 

 
Figure 1: The chemical structure of behenic acid 

(Warra, 2014). 

Palmitic Acid 
One of the saturated fatty acid that found in 

moringa is palmitic acid (Leone et al. 2016). It is 
abundantly present in almost all plants, animals, 
and microbes. The molecular formula of palmitic 
acid is C16H32O2 (Gunstone et al. 2007). 
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Figure 2: The chemical structure of Palmitic 
acid (Chow, 2008) 

 
Oleic Acid  

There is constant debate about the role of 
oleic acid in reducing the risk of heart disease 
without drawing any firm conclusion (Voelker, 
2019). The substitution of saturated fats with 
MUFA and PUFA definitely decreases the risk of 
cardiovascular disease; however, it is difficult to 
ascertain the exact reason for this. It may be due 
to oleic acid-related biological activities or 
because of the dislocation of saturated fats (Visioli 
et al. 2018). 

  Certainly, it is a known fact that the 
category of essential fatty acids does not contain 
oleic acid. It is synthesized by the human body 
itself and no clinical symptoms or signs of 
deficiency have been recorded until now. Some 
countries, however, such as the United States and 
the United Kingdom (other than the Mediterranean 
countries) consume oleic acid in the form of meat 
and poultry. The molecular formula of oleic acid is 
C18H34O2 (Visioli et al. 2018). 

 
Figure 3: The chemical structure of Oleic acid 

(Akoh and Min, 2008) 

Health Benefits of Moringa Oil Consumption 
Moringa's medicinal use has been used to 

treat asthma, blackheads, blood impurities, 
bronchitis, catarrh, chest cough, cholera and 

many other diseases for centuries, and in many 
cultures around the world (Khawaja et al. 2010; 
Hamza, 2010; Singh and Sharma, 2012).  M. 
oleifera also exhibited anti-oxidant, anti-
hypertensive, anti-inflammatory, anti-tumor, anti-
spasmodic, anti-pyretic, anti-ulcer, , cholesterol 
lowering, anti-epileptic, diuretic, (Paliwal et al. 
2011; Sharma et al. 2012), and hepatoprotective 
activities (Lai et al. 2010; Huang et al. 2012). Also, 
the raw and crushed of Moringa are used in folk 
medicine. M.oleifera seeds are used as a 
decoction to treat stomach pain, ulcers, blurred 
vision, pain in the joints and digestion (Popoola 
and Obembe, 2013). The seed extract was found 
to have strong antimicrobial activity against 
various species of bacteria and fungi (Govardhan 
et al. 2013; Oluduro et al. 2010; Padla et al. 2012; 
Galuppo et al. 2013). The development of many 
pathogenic microorganisms responsible for 
human infections can be prevented by many of 
the phytochemical compounds isolated from the 
seeds (Bennett et al. 2003; Maldini et al. 2014; 
Jeon, 2014). For this reason, the use of these 
phytochemicals as an alternative to conventional 
therapies has been speculated by some scientists 
since they can be with low to no side effects and 
pharmacologically successful (Williams, 2013; 
Njerua.et al. 2013.; Ruba et al. 2013). 

Anti-inflammatory Effects  
For medicinal purposes, Moringa has been 

used over the decades to treat a large number of 
acute and chronic conditions. The Moringa oil has 
indicated its usefulness in the treatment of 
inflammation, hyperlipidemia, and hyperglycemia 
both in-vitro and in-vivo plant studies (Bennett et 
al. 2003; Fahey, 2005; Mbikay, 2012). The anti-
inflammatory, anti-oxidant and anti-bacterial 
activities have been linked to the properties of its 
phytochemicals, such as flavonols and phenolic 
acid (Xu et al. 2003; Ferrante, 2007; Bhargava 
and Lee, 2012). Likewise, hepatic 
myeloperoxidase activity is a marker of 
inflammation and the aggregation and activation 
of tissue neutrophils (Hillefass et al. 1990). 

Anti-fibrotic\ulcer 
Natural pills are the main contributors to treat 

liver fibrosis that have been found so far. An anti-
fibrotic study indicated that Moringa also has anti-
inflammatory properties against liver damage and 
fibrosis caused by CCl4 (Hamza, 2010). 
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Figure 4: Some medicinal and nutritional 
chemical compounds present in Moringa 

oleifera (Razis et al. 2014). 
Additionally, Verma et al. (2009) also studied 

the antioxidant properties of M. oleifera, with 50 
percent ethanolic leaf extract being tested to study 
the activities of lipid peroxidation, catalase, and 
superoxide dismutase (SOD). The Moringa leaf 
extract antioxidant was found to alter the levels of 
SOD, CAT, and LPO in the gastric mucosa of rats. 

Anti-hyperglycemic of Moringa   
Diabetic patients experience a phase of 

chronic hyperglycemia and impaired glucose 
tolerance (Tiwari and Roa, 2002). However, the 
tree of M. oleifera has been used to treat diabetes 
mellitus and also for other pharmacological 
purposes. (Bhishagratna, 1991; Babu and 
Chaudhuri, 2005).  

Anti-cancer Properties of Moringa 
In the battle against cancer, rheumatoid 

arteries, diabetes and other disorders, Moringa 
has been shown to have a potential therapeutic 
effect. (Mehta et al. 2003; Karadi et al. 2008). A 
study by Budda et al. (2011) mentioned that a 
possible chemo-preventive assistance can be 
obtained by M. oleifera Lam. pods. Moreover, the 
dose-dependent treatment of bMO (boiled M. 
oleifera) showed a reduction in tumor multiplicity 
and incidence, predominantly at a dose of 6.0% 
(highest dose) bMO. 

It was also described that the occurrence of 
fatty acids in colon carcinogenesis may have been 
a result of the chemo-preventive impact of bMO 
modulating apoptosis. Furthermore, certain 
reports suggest the contribution of some drugs 
such as glucomoringin and niazimicin in 
preventing the proliferation of tumor cells. These 
drugs are listed as potential chemical compounds 
of bMO for treating colon carcinogenicity. As bMO 
affects many protein expressions, therefore, 
certain genes such as PCNA, COX-2, iNOS etc. 
have been documented to be down-regulated in a 
dose-dependent manner, resulting in the chemo-
preventive effect of bMO (Grove and Altman, 
2002; Francis et al. 2004; Razis et al. 2014). 

Research to isolate multiple bioactive 
compounds from M. oleifera Lam. grown in the 

Philippines was done to investigate the anti-
genotoxic and anti-inflammatory effects (Promkum 
et al. 2010). The impact of several isolates also 
demonstrated the anti-tumor activity. The study 
found that niazimicin was an effective antitumor 
agent. Practitioners of Folk Medicine have 
recognized Moringa promoter of carcinogenesis in 
chemicals. The results of in vitro screening 
indicated that several of the test compounds were 
strong anti-tumor promoters, especially 4-(a-L-
rhamnosyloxy) benzyl isothiocyanate, niazimicin 
and ß-sitosterol-3-O-ß-D-glucopyranoside. 
Although niazimicin displayed a 50% delay in 
tumor promotion in the in vivo two-stage 
carcinogenesis test on mouse skin, the incidence 
of papilloma bearing mice decreased by 80% at 
10 weeks and 17% at 20 weeks of promotion. 
This research concluded that, in chemical 
carcinogenesis, niazimicin was a potent anti-
tumour promoter. (Fahey et al. 2004). 

Antioxidant properties of Moringa  
Due to the huge amount of polyphenols, the 

leaves of M. oleifera tree exhibit antioxidative 
properties (Verma et al. 2009). Matured leaf 
extract derived from M. oleifera demonstrated the 
presence of a high amount of enzymatic and non-
enzymatic antioxidants. In both mature and tender 
leaf extracts, the free radical scavenging test by 2, 
2-diphenyl-1-picrylhydrazyl (DPPH) showed a 
massive decrease in DPPH radicals, indicating 
the presence of high antioxidant levels. Another 
DPPH study was also done to evaluate the 
antioxidant activity which suggested that the 
Moringa leaf samples obtained from three distinct 
agroclimatic regions have a very strong radical 
scavenging activity (Siddhuraju and Becker 
2003).  

CONCLUSION 
To conclude, it can be said that the tree 

Moringa oleifera demonstrates a wide range of 
therapeutic and medicinal properties in several 
ways. The general nutritional content of Moringa 
is considered in this paper to include many 
specific remedial properties, including its anti-
fibrotic, anti-inflammatory, anti-microbial, anti-
hyperglycemic, antioxidative, anti-tumor, and anti-
cancer properties. Future studies on the 
constituents present in the Moringa plant and their 
mechanism of action are needed to explore its 
capacity for developing pharmacological products. 
The chemical composition of M. oleifera has 
already been established and documented, 
therefore, maximum focus must be given to know 
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the mechanism of action of its isolates and the 
structure-activity relationship in the future. At last, 
it could be said that the M. oleifera has several 
applications in the medicinal and nutraceutical 
sector. 
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