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Within the Moringaceae family, Moringa oleifera is a tree that grows quickly and can withstand
drought. Some common names for the tree are horseradish, drumstick, wonder, ben oil, and just
Moringa. The plant may thrive in a wide range of environments, even hostile ones. The plant is
utilized as a natural integrator to treat malnutrition because of its high phytonutrient concentration.
Primary and secondary metabolites from several types of organic substances are abundant in plants,
according to phytochemical analyses of their organs. The plant's ability to treat a number of illnesses
and its nutraceutical qualities were validated by pharmacological research. This paper emphasizes on

the phytochemicals which makes this plant beneficials to the humans. Terpenoids, flavonoids,

Keywords:

Moringa, Phytochemicals, Secondary
metabolites, Beneficial.

*Corresponding author:
Shilpi Abha Toppo

phenols, tannins, Steroids, alkaloids, and glycosides were among the phytochemicals that were
examined in the alcoholic extracts of M. oleifera leaves. Results showed that M. oleifera leaves
produced glycosides, tannins, alkaloids, phenols, flavonoids, and saponin.
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INTRODUCTION

Moringa olifera is well found in India. It has been shown that
the stem bark, and roots of the plant have medicinal properties
against various ailments, including fever, gastritis, cancer,
asthma, inflammation, and dysentery. Plants produce
compounds called phytochemicals that aid in their defence
against competition. It has been shown that they contain
substances that could be exploited to produce essential
pharmaceuticals and industrial items (Gopalakrishnan et al.,
2016). Moringa leaves, pods, and seeds contain a number of
vital nutrients that contribute to its high nutritional value.
Moringa is a nutrient-dense food since it is high in calcium,
iron, protein, potassium, vitamin C, and vitamin A more than
20 times (Rockwood et al., 2013). The plant Moringa oleifera,
which belongs to the Moringaceae family, is one of thirteen
species in the monogeneric family (Dpaah et al., 2017).
Benzolive tree, drumstick tree, horseradish tree, kelor tree,
mother’s best friend, never die tree, mlonge, moonga,
moolangay, and many more are among the many common
names for the tree that have been recorded (Korsor et al.,
2019). With its fluffy leaves, spreading canopy, delicate limbs,
and thick white bark, the evergreen Moringa oleifera tree
grows swiftly.

Although the tree is indigenous to India, it has been planted all
over the world and has become naturalized in many places.
However, nutrient content varied depending on the preparation
method, leaf age and harvest season. Even though some
nutrients in vegetables are lost while cooking, AVRDC
researches reported that cooked Moringa leaves or leaf powder
provided at least three times more bioavailable iron that raw
Moringa leaves. Boiling also enhanced the antioxidant activity
of Moringa leaves. A plant growth hormone has been found in
a leaf extract. Making an effective [spray containing] plant
growth hormone from the juice of fresh Moringa leaves can
boost yield by 25 — 30 % for almost any crop, including
onions, bell peppers, soy, maize, sorghum, coffee tea, chilly,
melon, etc. Zeatin, a plant hormone belonging to the cytokinin
group, is one of the active ingredients (Bakr et al., 2021). It is
said in Indian cultures that when young pods, called
"drumsticks," are cooked, they taste like asparagus. Honeybees
can obtain pollen from the blossoms. Cattle, sheep, goats, and
camels eat the leaves and twigs as feed in various areas of
their habitat. One of the nutrient-rich food plants is this one. It
is rich in proteins, minerals, vitamins, polyphenols, also and
essential amino acids. Among the several phytochemicals that
are  plentiful in it are flavonoids, anthocyanins,
isothiocyanates, anthraquinone, alkaloids, essential oils, tannic
acid, saponins, steroids, terpenoids, and cardiac glycosides
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(Fahey, 2017). It is also utilized for its pharmacological
properties and to treat people who are severely malnourished.
M. oleifera has been utilized in traditional medicine for a
number of purposes like cancer treatment and lactation. Given
its extensive therapeutic uses, Moringa oleifera is regarded as
one of the mystical plants in India. Unlocking Moringa
oleifera potential, however, will require further research into
its phytocomponents, variations in extraction caused by
solvents, potential qualities, and prospective uses in a variety
of disciplines. Secondary metabolites play a common role in
defense mechanisms and environmental adaptability in plants.
In order to defend plants against herbivores and diseases,
many secondary metabolites are harmful or repulsive to them.
They also help plants have distinctive flavors, scents, and
colors, and they draw pollinators and animals that disperse
seeds.

MATERIALS AND METHODS

Preparation of methanolic extracts: A wild plant's leaves
were collected from SoS Life Science, PRSU, shade-dried, and
powdered into fine powder. A Soxhlet device was used to
extract five grammes of each sample in methanol. An electric
oven was used to evaporate the filtrate until it was completely
dry. For additional examination, the extracted crude extract
was placed in airtight plastic containers and kept in the
refrigerator.

Fig 1. Moringa oleifera

Phytochemical analysis: Biologically active substances such
as glycosides, phenolics, tannins, flavonoids, saponins, and
sugars were screened for in the plant extracts.

Terpenoid test: In a test tube, 5 mg of plant extract and 5 ml
of 100% methanol were combined to create a standard plant
extract solution.

Fig 2. Methanolic extraction of the leaves by Soxhlet apparatus

Two millilitres of chloroform and one millilitre of
concentrated H.SOs4 were added to the extract solution. In
contrast to the control, which showed no color change, the
creation of a red solution signified a successful outcome.

Flavonoids test: Ten millilitres of distilled water were mixed
with three millilitres of each extract, and the mixture was
shaken. The mixture was mixed with 1 millilitre of a 10%
NaOH solution. Precipitation's occurrence indicated a positive
outcome, whereas the control revealed no changes.

Phenols and Tennin test: In a test tube, 10 mg of plant extract
and 10 ml of distilled water were combined. The solution was
mixed with 2 millilitres of a 2% FeCls solution.
The presence of phenols and tannins was shown by the
production of a brown precipitate.

Wagner’s test: In a test tube, 10 mg of plant extract and 10 ml
of distilled water were combined. 50 millilitres of iodine
solution (2 grammes in 100 millilitres of distilled water) and
50 millilitres of KI solution (6 grammes in 100 millilitres of
distilled water) were combined to create Wagner's reagent. The
presence of alkaloids in the sample was revealed by the red
precipitate.

Mayer’s test: Ten milligrammes of plant extract were put into
a test tube containing ten millilitres of distilled water.

50 millilitres of KI solution (5 grammes in 100 millilitres of
distilled water) and 50 millilitres of HgCl> solution (1.36
milligrammes in 100 millilitres of distilled water) were
combined to create Mayer's reagent. Five millilitres of Mayer's
reagent were added to the plant extract solution. The presence
of alkaloids is indicated when a yellow precipitate forms.

Saponin test (Lead acetate test): When plant extracts
(methanol) and 1% lead acetate solution were combined in
equal amounts, a white precipitate formed, which indicates the
presence of saponins.
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Steroid test: Salkowski's technique, which involved adding
five drops of concentrated H2SO4 to one millilitre of each
extract in a different test tube, was used to identify steroids.
The presence of steroids seemed to be indicated by the brown
color.

Results Qualitative phytoconstituents of M. oleifera leaves:
Numerous investigations were conducted to look for distinct
phytochemicals that M. oleifera produces and are thought to
be active ingredients in medicinal plants. The M. oleifera leaf
extracts were used for the phytochemical analyses. The
phytochemical analysis's findings demonstrated that while
steroids were absent, alkaloids, phenols, flavonoids, saponins,
terpenoids and tannins were present. The test for steroids did
not exhibit a brown-colored solution that indicates that the leaf
extract does not produce steroids. As demonstrated in Figures
3 — 8 and Table 1, the crude extract of M. oleifera leaves
contained alkaloids, tannins, flavonoids, terpenoids, phenols
and glycosides, respectively.

Table 1. Phytochemical test of M. oleifera leaf crude extract with
methanol solvents

S. No | Phytochemical | Moringa oleifera
1. Terpenoid test Positive
2. Flavonoids test Positive
3. Phenol test Positive
4. Tennin test Positive
5. Wagner’s test Positive
6. Mayer’s test Positive
7. Saponin test Positive
8. Steroid test Negative
il ’ ~.

Fig. 3. Mayer’s test for alkaloids

Fig 4. Wagner’s test for alkaloids

Fig S. Presence of phenol

= F = =

Fig 6. Presence of flavonoid

-
=

Fig 7. Presence of saponin

Fig. 8. Presence of tannin
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id test

Fig. 9. Absence of steroid

T

Fig. 10. Presence of terpenoid

DISCUSSION

Plants produce two types of organic compounds referred as
primary and secondary metabolites. Proteins, carbohydrates,
amino acids, and lipids are examples of primary metabolites
that are involved in the growth and development of plants.
Although secondary metabolites are not essential for plant
survival, they play a critical role in how plants engage with
their environment and continue to exist within their
ecosystems. They are associated, for example, with the
responses of plants to environmental stresses such as
temperature, drought, UV light, and pathogens. Stress is one of
the primary reasons of the buildup of secondary metabolites.
Since secondary metabolites are more complex in structure
and have a more limited dispersion than primary metabolites, a
change in an individual's stressor may result in a variable
secondary metabolite content even while other parameters
remain the same.

The secondary metabolites were most diverse in the leaves.
Probably as a result of prolonged exposure to environmental
factors like temperature. Nearly all phytochemicals can help
the body fight infections by acting as natural antibiotics.
Various compositions of these secondary metabolites may be
responsible for the pharmacological actions of M. oleifera
extracts. Documentational support for the validity of M.
oleifera as a medicinal plant and a possible source of
phytochemicals for use in drug development and discovery. It
is advised to extract these plant components using alcoholic
solvent extraction since it produces the greatest number of
phytochemicals when compared to other solvent extraction
methods.

Summary

Alkaloids, phenols, terpenoids, proteins, and carbohydrates are
the main phytoconstituents found in M. oleifera plants. These
early scientific results guaranteed its unqualified endorsement
for application in the pharmaceutical and nutraceutical
industries of Moringa oleifera.

Conflict of Interest: The author has no conflict of interest.
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