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MORINGA OLEIFERA: PROMINENT SOURCE OF NUTRIENTS WITH
POTENTIAL HEALTH BENEFITS

Madhuri K. Trivedi

ABSTRACT

Originating from India Moringa oleifera is a plant that does well in warm areas all
over the world. There are several other names for this plant, including the horseradish tree
and the drumstick tree. Moringa is becoming an increasingly significant crop across the world
since it can survive conditions ranging from severe drought to mild frost. Because of the
tree's high nutrient density, it is suitable for usage in a variety of settings, including
commercial and residential. The leaves have a number of different chemicals that are useful
to the body, in addition to minerals and vitamins. Using extracts from the leaves as a
treatment for malnutrition and to stimulate greater production of breast milk is both possible
and beneficial. It has been investigated for what would be probable effects as a therapy for
cancer, a reduction in inflammation, a treatment for diabetes, and a killer of microbes. The
water purification business makes extensive use of the natural coagulant that may be found in
the seed of the M. oleifera plant. The scientific contributions made by this study shed light on
the potential of Moringa as a therapy for diabetics and cancer patients, as well as a method
for enriching consumer items. The agricultural, nutritional, commercial, and remarkable
pharmacological characteristics of this "Miracle Tree" are described, along with the vast
range of fields that have found use for Moringa as a result of its medicinal usefulness.
KEY WORDS: Scientific, Moringa oleifera, Microbes, Diabetes, Crop.

INTRODUCTION

Moringa oleifera, a kind of plant that belongs to the family Moringaceae, has been
shown to be an effective treatment for malnutrition. The plethora of important components
that may be found in the leaves, pods, and seeds of the Moringa plant contribute to the plant's
high nutritional value. It is believed that the amount of vitamin C found in Moringa is seven
times higher than that found in oranges, ten times higher than that found in carrots, seventeen
times higher than the amount of vitamin C found in milk, nine times higher than the amount



of protein found in yoghurt, fifteen times higher in potassium than bananas, and twenty-five
times higher in iron content than spinach [1]. Moringa is an effective long-term solution to
the problem of food poverty since it can be cultivated with relative ease. In places like
Senegal and Benin, Moringa is prepared and administered as a therapy for children [2].
Symptoms of malnutrition are frequent in infants and young children who are not breastfed.
Lactogogues are commonly prescribed to nursing mothers in the hope that they may stimulate
increased milk supply. This lactogogue, which is composed of phytosterols, acts as a
precursor for reproductive hormones. Moringa has a significant amount of phytosterols,
which may be broken down into the hormone precursor’s stigmasterol, sitosterol, and
kampesterol. Milk production can be increased with the help of these substances since they
boost estrogen levels, which in turn encourages mammary gland development. It is possible
to use this in order to cure malnutrition in children who are less than three years of age [3].
To fulfil her daily requirements for iron and calcium while pregnant, a woman requires just
around six tablespoons of leaf powder per day. This is the recommended amount. This page
discusses the cultivation of Moringa as well as its nutritional value, medicinal features for
commercial usage, and pharmacological effects. There have been no comprehensive studies
conducted on the efficacy of Moringa in the treatment of either diabetes or cancer. The
fundamental objective of this research is to complete the missing pieces of the puzzle.

SOIL TYPE AND PLANTING LOCATION

In the tropics and subtropics, the best growth conditions for M. oleifera are found at
temperatures ranging from 25 to 35 degrees Celsius. It requires a net rainfall that falls
anywhere between 250 and 3000 mm [4], as well as sandy or loamy soil with a pH that
ranges from moderately acidic to slightly alkaline. Direct seeding is utilized on account of the
rapid pace at which it germinates. It is recommended to put Moringa seeds at a depth of
around 2 cm, and they should sprout anywhere from 5 to 12 days after planting. Moringa may
also be grown in containers, which is another method of propagation. The young trees have
their roots established in sandy or loamy soil that has been bagged up and placed into plastic
containers. Once it reaches a height of around 30 centimeters, it may be transplanted. Due to
the fact that the tap roots are easily damaged, however, considerable attention is essential
whenever the plant is being transplanted. It is also possible to produce the tree from cuttings
that are one meter long and four to five centimeters in diameter; however, it is possible that
these seedlings will not develop a robust root system. These plants are highly susceptible to
the damaging effects of extreme temperatures, wind, and drought. It is feasible to cultivate
Moringa on a large scale, either intensively or semi-intensively, with the purpose of making a
profit. In commercial farming, having sufficient space between plants helps with both plant
care and harvesting. There is a regional variation in the nutrient composition of M. oleifera
[5]. A tree that is grown in India will have a somewhat different nutritional profile than one
that is grown in Nigeria. The nutritional compositions of leaves gathered from semi-
deciduous woods and Savannah habitats were compared by Asante et al. [6]. It was
discovered that the high temperatures that prevailed in the Savannah regions were too
responsible for the decreased nutritional content of the latter. Because proteins and enzymes
are sensitive to heat and can become denatured when exposed to temperatures over a certain
threshold, the observed difference in nutritional content may be attributable to this
phenomenon. When it comes to the health and vitality of a plant, the quality and quantity of
the soil plays a key part in the decision-making process. According to the findings of Dania
and colleagues [7], the nutrient density of plant parts changed depending on whether the
fertilizer was applied on its own or in combination with other substances. The findings of an
investigation into the influence on crop yields of nitrogen, phosphorus, potassium, and
manganese (NPK) fertilizer, chicken manure, and organic base fertilizer revealed that poultry



manure was the most effective of the three. Both the stem diameter of the Moringa and its
vegetative growth were significantly improved as a result of the application of chicken
manure. In spite of the fact that different nutrients are present in different amounts on the
plant, its overall nutritional profile does not change. As a result of this, Moringa has the
potential to become an advantageous dietary supplement that may be used all over the world.

BENEFITS TO HEALTH

The entire M. oleifera plant is an abundant source of many nutrients and antinutrients,
both of which are good to the body. The leaves of M. oleifera have been shown to have high
levels of several minerals, including calcium, potassium, zinc, magnesium, iron, and copper
[2]. Vitamin A (beta-carotene), Vitamin B (folic acid, pyridoxine, and nicotinic acid),
Vitamin C, Vitamin D, and Vitamin E are all present in M. oleifera [8]. In addition to the
phytochemicals that include tannins, sterols, terpenoids, flavonoids, saponins,
anthraquinones, alkaloids, and reducing sugar, there are anti-cancer substances present. These
substances include glucosinolates, isothiocyanates, glycoside compounds, and glycerol-1-9-
octadecanoate. Because they are so low in calories, Moringa leaves can be of assistance to
those who are working to reduce their body fat. Because the pods are fibrous, they can be
beneficial in the treatment of digestive disorders and in the prevention of colon cancer [10],
[62]. The amount of protein that can be found in immature pods is roughly 20%, while the
amount of fiber is approximately 46.78%. The pods contain thirty percent as many amino
acids as the leaves (forty-four percent) and twenty-one percent as much as the blossoms. Both
the immature pods and the flowers had very similar concentrations of palmitic, linolenic,
linoleic, and oleic acids [11]. Moringa contains a number of essential components, including
calcium, all of which help to healthy growth and development. Moringa is an excellent source
of calcium. It is incredible that only eight ounces of milk has just 300-400 milligrams of
calcium, but just one ounce of Moringa leaves contains 1000 milligrams, and just one gram
of Moringa powder contains more than 4,000 milligrams. Moringa powder, rather than iron
tablets, can be used to treat anaemia in some patients. The iron content of Moringa leaf
powder is equivalent to that of beef at 28 milligrams per milligram. It has been asserted that
Moringa has more iron than spinach does [12]. Because zinc is necessary for the creation of
both DNA and RNA, ensuring that your diet contains an adequate amount of this mineral is
essential for the formation of healthy sperm. M. oleifera leaves have a zinc concentration that
ranges between 25.5 to 31.03 mg/kg [13], which is the required daily requirement for zinc in
a diet that is healthy. Linoleic acid, oleic acid, and linolenic acid are all examples of
polyunsaturated fatty acids (PUFAs), and they all have the ability to reduce cholesterol
levels. Because it contains approximately 76% more PUFA than olive oil, Moringa seed oil is
an excellent substitute for olive oil [14]. It is essential to keep in mind that the nutritional
profiles of various regions are distinct from one another. As demonstrated by Fuglie [12],
seasonal shifts have an effect on the nutritional content. Vitamin A was found in high
quantities during the warm rainy season, but vitamin C and iron were more prevalent during
the cold dry season [15]. Vitamin A was found in high concentrations during the warm rainy
season. Because factors such as location, climate, and other aspects of the environment all
have a part in influencing the nutritional content of the tree, it is possible that this is the
reason why some findings are different from others [16]. The many different types of
nutrients that may be discovered in the plant's leaves, pods, and seeds are outlined in Table 1.



Table 1- The nutrient compositions® of leaves, leaf powder, seeds and pods

Nutrients Fresh leaves | Dry leaves | Leaf powder Seed Pods
Calories (cal) 92 329 205 _ 26
Protein (g) 6.7 29.4 27.1 35.97 +0.19 2.5
Fat () 17 5.2 23 38.67 £ 0.03 0.1
Carbo(zg’drate 12,5 41.2 38.2 8.67 + 0.12 3.7
Fibre (q) 0.9 125 19.2 2.87£0.03 438
Vitamin B1 0.06 2.02 2.64 0.05 0.05
(mg)
Vitamin B2 0.05 21.3 20.5 0.06 0.07
(mg)
Vitamin B3 0.8 7.6 8.2 0.2 0.2
(mg
Vitamin C 220 15.8 17.3 45+ 017 120
(mg)
V't(""rg)” E 448 10.8 113 751.67 + 4.41 _
Calcium (mg) 440 2185 2003 45 30
Magnesium 42 448 368 635 + 8.66 24
(mg)
Phosphorus 70 252 204 75 110
(mg)
Potassium 259 1236 1324 - 259
(mg)
Copper (mg) 0.07 0.49 0.57 5.20 +0.15 3.1
Iron (mg) 0.85 25.6 28.2 - 5.3
Sulphur (mg) 870 0.05 137

a = All values are in 100 g per plant materlal [12, 52, 60].

MORINGA PROCESSING

When plants are handled in any way, they often lose part of the nutritional content
that they once possessed. It was discovered that raw Moringa seed flour, germinated Moringa
seed flour, and fermented Moringa seed flour all had varied amounts of nutrients. Raw
Moringa seed flour was found to have the greatest quantities of phytochemicals, while
germinated and fermented Moringa seed flour had the highest levels of amino acids [17],
[59]. This might be the consequence of metabolic activities taking place during the
germination phase or the fermentation process. However, one study evaluated the nutritional
retention of Moringa leaves after being blanched, boiled, and simmered in different
temperatures of water. Surprisingly, boiling was the method that was shown to be the most
successful since it resulted in a significant reduction in the amounts of cyanide, oxalate, and
phytate. Because phytate and other anti-nutrients can reduce the bioavailability of some
nutrients, seeds and leaves may need to be treated in order to extract the greatest possible
amount of nutritional value from them [18], [63]. Researchers Yang et al. [15] found that
boiling increased the amount of iron and antioxidants that were accessible. Moringa seed
flour that has been processed can, as a result, be used to successfully cure malnutrition.
According to several studies [70], the Moringa plant has a flavour that is best suited for adults
due to its low level of bitterness. Kiranawati et al. [19] used the processes of sautéing,
steaming, and boiling in order to generate Moringa noodles. The mammary glands of rats




were used to study the effect that these noodles had on those glands. Surprisingly, the noodles
that had been sautéed produced a greater positive effect on the rats' mammary glands and led
to an increase in milk production in the animals,because the oil that was used to sauté the
noodles included a high concentration of sterols, the lactogogum levels in the noodles rose.
M. Chocolates have also been prepared with oleifera. A recent study found that the optimal
amount of Moringa to cocoa powder ratio for chocolate fortification was 20% Moringa to
80% cocoa powder. In a similar vein, the incorporation of Moringa into halawa tahinia
resulted in an increase in the food's nutritive value. The findings of these sorts of research
have resulted in the development of products such as halawa tahinia and protein-rich
chocolate [20]. Moringa may be fortified in a number of different methods, each one of
which will assist in providing children with the necessary nutrients.

METHODS FOR PRESERVATION

Even after being kept for a significant amount of time in storage, Moringa does not
lose any of its nutritious content. Drying the leaves or placing them in the freezer is also
viable options for preserving them. In a study that was conducted by Yang et al. [15], the
researchers discovered that the majority of the leaves' nutrients, with the exception of vitamin
C, were maintained after being dried in an oven that was set to a low temperature. The drying
process can be carried out with relatively inexpensive household appliances like a cooker in
order to maintain a constant flow of nutrients. The shelf life of Moringa can be extended by
dehydrating it, and it will not lose any of its nutritional value in the process. When consumed
in high amounts, Moringa may cause iron overload. An excess of iron can lead to a condition
known as hemochromatosis as well as gastrointestinal issues. Therefore, in order to maintain
optimum health and prevent an excessive intake of nutrients, it is recommended that 70
grammes of Moringa be consumed on a daily basis [21].
PROPERTIES: MEDICAL FORM

M. oleifera has been referred to as a "panacea” because to the fact that it has the
capability of treating more than 300 distinct diseases. Traditional herbal therapy in both India
and Africa has made extensive use of Moringa for a very long time. Because it contains
phytochemicals, it has potential use in medicine. The effects of Moringa on diseases such as
diabetes and cancer are going to be covered in the following paragraphs.

ANTI-DIABETIC PROPERTIES

Moringa has shown promise as a treatment for diabetic complications of both Type 1
and Type 2 varieties. Type 1 diabetes is the condition that develops when the body is unable
to make insulin, which is a hormone that maintains normal levels of glucose in the blood.
Insulin resistance is one of the risk factors that contribute to the development of type 2
diabetes. Failure of beta cells might possibly contribute to the development of type 2 diabetes
by interfering with glucose sensing and, as a result, reducing insulin signalling [22]. This can
be a factor in the progression of the disease. Moringa has been shown to have anti-diabetic
properties in a number of different scientific studies. According to study [23], aqueous
extracts of Moringa oleifera were able to treat both insulin-resistant Type 2 diabetes and Type
1 diabetes that had been generated in rats by the drug Streptozotocin. After giving mice with
STZ-induced diabetes the powder made from Moringa seed, researchers saw a drop in the
amount of glucose in their blood when they were fasting [50]. Also, when rats were given
around 500 milligrammes of Moringa seed powder per kilogramme of body weight, there was
an increase in the levels of antioxidant enzymes found in the blood. This reveals that the ROS
generated by STZ stimulation of Beta-cells may be decreased by the antioxidants contained
in Moringa [8]. Moringa is a plant that is commonly used in traditional medicine. Beta cells’



xanthine oxidase is responsible for the production of superoxides and reactive oxygen species
(ROS), and STZ has a role in facilitating this process [24]. People who have hyperglycemia
typically have damaged or destroyed beta cells (Fig. 1). Because of this, elevated glucose
levels result in the mitochondria producing reactive oxygen species. These species are
discharged into the cell's cytoplasm. The early death of beta cells can be traced to an
inadequate intake of antioxidants [25], [26]. As a consequence of this reduced insulin
production, hyperglycemia and diabetes mellitus type 2 might develop. Flavonoids, such as
quercitin & phenolics, have been ascribed with the property of being antioxidants that have a
scavenging impact on reactive oxygen species (ROS). It has been hypothesised that the
flavonoids in Moringa can scavenge reactive oxygen species (ROS) produced from
mitochondria, protecting beta cells and so controlling hyperglycemia [27], [50].

Figure 1
Mechanism of high glucose leading to diabetes
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Figure 1 depicts how diabetes is caused by glucose levels that are too high, while also
showing how Moringa extract can decrease the progression of the condition. Reactive oxygen
species are generated whenever the mitochondria of beta cells go through the process of
glycolysis in response to high levels of glucose in the blood. The loss of beta cells that results
from this causes insulin resistance, which in turn leads to high blood sugar and, ultimately,
type 2 diabetes. Moringa, on the other hand, has been shown to be effective in preventing
apoptosis in beta cells. Moringa contains antioxidants that may bind to reactive oxygen
species, so preventing damage to cells. [8], [22], [25], [50]. Diabetes is the root cause of a
variety of complications, including diabetic retinopathy, nephropathy, and atherosclerosis.
You can protect yourself from these illnesses by consuming Moringa. When blood glucose
mixes with proteins in the context of hyperglycemia, a chemical reaction takes place that
results in the production of advanced glycated end products (AGEs). RAGE is found on the
surface of immune cells, where it binds to AGEs after being expressed there. Because of the
connection between these two molecules, the transcription of interleukin-6 and interferon is
boosted. On the vascular endothelium, cell adhesion molecules are also expressed [28]. This
increases the likelihood of transendothelial migration, which is a mechanism that leads to
atherosclerosis by increasing inflammation in the arteries (Fig. 2). It has been demonstrated
that Moringa can decrease cholesterol levels and bring blood pressure down [29]. The
antioxidant properties of Moringa are likely responsible for the anti-atherogenic actions of
this plant.



Fig. 2
Mechanism of diabetes
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Figure 2 depicts the effect that Moringa has on the progression of atherosclerosis as
well as the method by which diabetes contributes to the development of atherosclerosis. In
reaction to increased amounts of glucose in the blood, glycolysis triggers the generation of
ROS, which then contributes to the development of AGE and LDL. It is conceivable for
LDLs to cause inflammation on their own, and AGE can cause NFKB expression to be
triggered when attached to RAGE on the surface of cells. This can start the transcription
process, which can then lead to the production of additional cytokines, which can
subsequently cause inflammation. Inflammation is responsible for the development of
atherosclerosis, which occurs when LDLs and immune cells move across the endothelium.
Moringa is an anti-atherosclerotic agent that works by scavenging reactive oxygen species
(ROS) and preventing the development of advanced glycation end products (AGE) and low-
density lipoprotein (LDL) [8, 24, 28, 29].

ANTICANCER PROPERTIES

Poor treatment contributes to the death of one person diagnosed with cancer every
seven people. It is believed that there are 2.4 million incidences of cancer in India, despite the
fact that no known causes of cancer have been identified. Cigarette smoking, inactivity, and
exposure to radiation are all factors that increase the likelihood of developing cancer [69].
Surgery, chemotherapy, and radiation are all treatment options for cancer; however, each
comes with its own set of potential side effects and expenses. M. oleifera, which is
completely natural, trustworthy, and risk-free, can be used as an anticancer medicine if the
suggested dosages are followed. According to the findings of several studies, the spread of
cancer cells can be slowed down by utilising Moringa as an anti-neoproliferative medication.
There is evidence that extracts of leaves made either with water or with a solvent can inhibit
the growth of cancer cells. In addition, papers published in scientific journals have brought up
the possibility that the tendency of cancer cells to create reactive oxygen species may be the
factor that accounts for the anti-proliferative activity of cancer. It has been demonstrated that
apoptosis may be induced in cells by the formation of reactive oxygen species. Additional
proof of this may be found in the fact that apoptosis-related caspases 3 and 9 have been
shown to be upregulated [30, 31], [64]. In addition, the production of ROS by Moringa is
very selective, meaning that it only affects cancer cells; this makes it a great anticancer
medicine. In addition, the expression of glutathione-S-transferase was inhibited by the
extracts, as observed by Tiloke et al. [30]. Even while it is common practise for anticancer
drugs to combat cancer by producing ROS, it is critical that these drugs also be able to target
the antioxidant enzymes [32]. On the other hand, the antioxidant and anticancer properties of



Moringa leaf extracts have been found to be able to induce reactive oxygen species (ROS). It
is not yet clear how these two seemingly contradictory qualities of the leaves genuinely
interact with one another, but it is something that has to be investigated. Compounds
identified in the leaves are thought to be responsible for the plant's anticancer properties [33].
These compounds include glucosinolates, niazimicin, and benzyl isothiocyanate. There is
evidence that benzoyl isothiocyanate contributes to the development of cancer. According to
a number of studies, BITC is capable of initiating the production of intracellular ROS, which
eventually leads to the death of cells. Moringa may be beneficial against cancer for a number
of reasons, including this one [34, 35, 65].

OTHER ILLNESSES

Moringa provides significant protection to the nervous system. Ischemia is a condition
that affects the brain and develops when the blood flow is interrupted. This results in
reperfusion, which in turn triggers the production of reactive oxygen species and lipid
peroxidation. Moringa's high antioxidant content has been shown to reduce the amount of
potentially damaging reactive oxygen species that the brain is subjected to [36, 37]. Because
it has been established that M. oleifera can improve spatial memory, it is currently being used
as a therapy for dementia. It has been discovered that extracts made from the leaves have a
beneficial impact on cholinergic function and memory by inhibiting the activity of an enzyme
called acetylcholine esterase [38]. Studies conducted on rats by Adeyemi et al. [39] indicated
that include Moringa in one's diet might increase the amount of protein consumed, as well as
reduce blood levels of urea and creatinine, so preserving the kidneys from failing. It was
shown that Moringa decreased acidity in stomach ulcers by 86.15% and 85.13%,
respectively, at doses of 500 mg and 350 mg, which suggests that it has the potential to be
used as an antiulcer medicine [40]. Moringa is a plant that herbalists frequently prescribe for
AIDS patients. It is recommended that patients living with HIV consume Moringa in order to
assist in the process of bolstering their immune systems. Although Moringa may boost the
effectiveness of anti-retroviral drugs, this hypothesis has to be confirmed by more research.
The levels of rheumatoid factor, tumour necrosis factor alpha, and interleukin-1 beta were
lowered in arthritic rats by using an extract made from the Moringa flower that was hydro-
alcoholic. [42] This suggests that Moringa may be an effective therapy for the pain associated
with arthritic conditions. Due to the frequency of microbial infections, there is a need for
efficient antibacterial medications, and M. oleifera has been demonstrated to be useful in this
area [66]. According to the findings of study carried out by Viera and colleagues [43],
extracts of M. oleifera have been shown to be efficient against bacteria such as Bacillus
subtilis, Staphylococcus aureus, and Vibrio cholerae. The antibacterial properties of the seeds
might be attributed to the presence of pterygospermin, moringine, and benzyl isothiocyanate,
all of which were discovered in the seeds [67]. Table 2 contains a rundown of the many
medicinal uses and nutritional profiles of Moringa.

Table 2
Nutritional compositions and medicinal uses of different parts of Moringa

P?:;[eof Medicinal uses Nutritive properties Suggestion References
Asthma, high blood Minerals such as Leaves' antidiabetic
sugar, high calcium, magnesium, | and antioxidant
L eaves cholesterol,_ _ _potassium, copper, benefits come from [1,8, 12,
heartburn, syphilis, iron, and sulphur are | the presence of 17, 31, 40]
malaria, pneumonia, found in Moringa flavonoids.
diarrhoea, leaves. Vitamins such | Isothiocyanates are




headaches, scurvy,
skin disorders,
bronchitis, and ear,
nose, and throat
infections can all be
treated using
Moringa leaves. Also
has anticancer,
antibacterial,
antioxidant, anti-
diabetic, and anti-
atherosclerotic, and
neuroprotectant
effects; lowers blood
pressure and
cholesterol.

as vitamins A (Beta-
carotene), B (choline),
B (riboflavin), B
(thiamine), and C
(ascorbic acid) can be
found. Arg, His, Lys,
Trp, Phe, Thr, Leu,
Met, Ile, and Val are
only some of the amino
acids that may be
found. Phytochemicals
such as quercetin,
isoquercetin,
kaemfericitin,
isothiocyanates, and
glycoside compounds
are found. Other
phytochemicals include
tannins, sterols,
saponins, terpenoids,
phenolics, alkaloids,
and flavonoids.

Quercitin and other
flavonoids have
been studied for
their potential as
anti-proliferative
and anti-cancer
agents. Minerals
and vitamins
strengthen the
body's defences and
treat or prevent a
wide variety of
ilInesses.

used to treat cancer.

Seeds

Moringa seeds have
antibacterial and
anti-inflammatory
properties, and they
have been used to
treat a wide variety
of conditions,
including
hyperthyroidism,
Chron's disease,
antiherpes-simplex
virus arthritis,
rheumatism, gout,
cramps, epilepsy,
and stds.

Linoleic acid, linolenic
acid, behenic acid,
tannins, saponins,
phenolics, phytate,

flavonoids, terpenoids,
and lectins are all

present in this oil, as is
the antibiotic
pterygospermin.

Beyond these, we also

need carbohydrates,
lipids, proteins, fibre,

minerals, vitamins (A,

B, C, and others), and

amino acids.

Its flavonoids
content provides its
anti-inflammatory
benefits.
Antimicrobial
effects are due to
pterygospermin, an
antibiotic. Various
disorders can be
treated with the use
of the other phyto-
chemicals.

[1,2, 4, 38,
61]

Root
Bark

The bark of some
types of roots can be
used to treat heart
arrhythmia, stomach
ulcers, and
inflammation.

Morphine and
moriginine are
alkaloids; calcium,
magnesium, and
sodium are minerals.

Because of the
alkaloid, the bark
can treat ulcers,
speed up the heart,
and calm the
Nerves.

[39, 41]

Flower

The blooms of the
Moringa tree have
several medicinal
uses, including as a
hypocholesterolemic,
anti-arthritic, and
cold-and-flu remedy.

There's calcium,
potassium, and amino
acids in there, Nectar is
also found within them.

Because they
produce nectar, they
are useful to
beekeepers.

[12, 38]




High in protein, ash,
Moringa pods fat, and non-structural Because of the
alleviate stomach cgr_bs. There are PUFA content, the
Pods issues, circulatory addltlor_lal fatt_y aC|d§ _ pods can be [12]
iss1ues and present, |_ncluc_i|ng _olelc !ncluded into t_he
inflamrﬁation acid, _Il_nolel_c acid, diets of overweight
' palmitic acid, and people.
linolenic acid.

COMMERCIAL UTILISATION

Moringa seed oil, or "Ben oil," is widely used in the kitchen. This oil has high
concentrations of oleic acid, tocopherols, and sterols. It doesn't get sour from oxygen
exposure. Olive oil's culinary, aromatic, and lubricating uses are all expanded by this oil [14,
44]. The pods have the ability to absorb organic pollutants like pesticides. Moringa seeds
have coagulant properties that can be used to remove organic and mineral particle debris from
a solution [1, 53]. Polymers and coagulants like aluminium sulphate (Alum) and ferric
sulphate (FeSO4) are used to form flocs out of the suspended particles in waste water so that
they may be filtered out. M. oleifera seeds contain a cationic protein that can be used as a
natural coagulant to improve the clarity of water. Since alum, activated carbon, and ferric
chloride are so expensive and hard to come by, many researchers are interested in
investigating this characteristic of M. oleifera seeds [58]. Suhartini et al. [45] developed a
two-stage clarifier for treating tapioca starch waste water by first stacking coconut fibre, then
sand medium mixed with powdered Moringa oleifera. This clarifier enhanced physical and
chemical properties and stabilised pH value. Moringa seed extract has been shown to be
effective in the removal of heavy metals from water [46]. Reducing settling time in surface
water treatment was reported for M. oleifera that had been functionalized with magnetic
nanoparticles such iron oxide [55]. Seed extracts can be used to treat water and prevent the
formation of hazardous bacteria because of their antibacterial properties. The abundant M.
oleifera seeds offer useful features for preventing diseases and increasing the standard of
living in rural regions. Green manure or fertiliser generated from Moringa seeds, called
seedcakes, can also be utilised in the cosmetics and biodiesel industries. The flowers of the
Moringa plant provide the tea its hypocholesterolemic properties. Cooked Moringa flowers
purportedly taste like mushrooms [68]. The high nectar content of Moringa blossoms makes
them useful for beekeepers. The root bark is used to cure a variety of conditions, including
dyspepsia, eye difficulties, and heart problems [51]. The tap root of the Moringa tree is dried
and pulverised for use as a spice. The gum from this tree may be used to make calico. Roots
and gum include antimicrobial, antifungal, and anti-inflammatory properties [54]. Using a
foliar spray with the growth hormone zeatin might increase crop yields by 25-30% [12].
Zeatin is contained in plant leaves. Incorporating and fortifying Moringa into diets may be a
game-changer in the battle against hunger and malnutrition. Including Moringa in snacks has
been the subject of nutritional studies. Aluko et al. [47] evaluated the flavour of cookies made
with a mixture of maize flour and Moringa seed flour. The optimal acceptance rate was
achieved using a flour blend consisting of 92.5% maize and 7.5% Moringa seed flour. Major
selling points included its newness, aroma, flavour, and visual appeal. The protein and
nutritional density of cereal gruels has been increased by adding Moringa leaves. The cereal
gruel was 65% popcorn and 35% Moringa leaves. Fermented cereal had a higher mineral
content, while the protein and calorie content of blanched cereal were greater [48]. Owusu et
al. [49] used Moringa and Ipomoea batatas as fortificants in cream and butter crackers to
boost their nutritious content. According to the results of the sensory analysis, people
generally liked the cream crackers. M. oleifera leaves are a cost-effective replacement for




more expensive ingredients like soybean meal and crushed nut cake in the diets of laying
hens and layer hens [56], [57]. Several fortifications were surveyed, and the consensus was
that these improvements might be applied to other snacks as well. Moringa may be a healthy
addition to snack foods. Protein, calories, and mineral content of snacks made with maize
flour can be increased by adding a little quantity of Moringa, according to studies. However,
additional study on Moringa as a fortified Indian snack is required before introducing
commercialised Moringa to the market.

CONCLUSION AND FUTURE PROSPECTS

Studies on M. oleifera have not yet reached their mainstream status in India. There are
a variety of applications for the nutrients that may be extracted from this remarkable tree. The
benefits of M. oleifera on both the prevention of cancer and the treatment of diabetes are
noteworthy. On the other hand, there aren't enough randomised, controlled trials to fully back
up these claims about Moringa’s health benefits. The primary mechanisms by which Moringa
functions as a medication to treat diabetes and cancer need to be verified in further studies.
There are still great deals of secrets that have to be unravelled. Additional research is
necessary to identify whether or not aqueous extracts have an antioxidant impact on cancer
cells. Moringa has been proven to induce reactive oxygen species (ROS) production in cancer
cells, which eventually leads to cell death (either apoptosis or necrosis). On the other hand,
the aqueous extracts have been shown to contain antioxidants as well. It is yet unknown just
how ironic this situation is going to turn out to be. There is a need for more study to discover
how various climates and growing circumstances influence the nutritional richness of M.
oleifera leaves and other components gathered from plants located in different parts of the
world.

To successfully extract endophytic fungus and identify the enzymes or proteins in M.
oleifera that are responsible for its anticancer and antidiabetic effect, further research is
required. An additional area of interest is the assessment of the economic potential of M.
oleifera as a bio-coagulant. To purify water with this strategy might be another viable option.
The snack food industry has a huge amount of untapped potential. As a result, including
Moringa into snacks as a strategy of combating malnutrition is advantageous on two fronts.
The tree is native to India, and it has the potential to become a valuable economic engine for
the country if the companies and researchers of that nation capitalise on the concept that it
might be used as a source of food that is exceptionally high in nutrients.
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