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Abstract

With the continuous emergence of malaria infected cases as a result of rise in resistance to antimalarial
drugs, the search for alternative anti-malarial therapy in the management of these malaria parasites using
plant extracts has been on the rise. In this research the extract of Mangifera indica Linn plant leaves was
investigated for the presence of alkaloids and their use as antimalarial agents. The M. indica L. leaves tested
positive for the presence of alkaloids. The antimalarial test was carried out at 24 and 48 hours incubation
using a blood sample containing 5 % parasitaemia and Artemether as a standard control was used to
determine the antiplasmodial activity of the plant leaves extract. All the different concentrations of the plant
extracts; 10 mgml?, 5 mgml?, 2.5 mgml* and 1.25 mgml™ tested positive for antimalarial activity when
screened. The highest concentration 10 mgml™ showed the most elimination of the malaria parasite at both
24 and 48 hours. The leaves extracts of Mangifera indica Linn showed a 56 % elimination of Plasmodium
falciparum. The investigation results of the antimalarial activity are promising and show that Mangofera
indica Linn could be used in the management of malaria.
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Introduction (Chloroguine) or as a combination therapy (ACT
The World Health Organisation (WHQ) reported (Artemisinin)) [4-6]. Though these medications are
that in Africa, malaria is attributed to 20-30 % readily available, reported malaria cases continue
mortality of children under the age of five [1]. to rise due to misuse of prescriptions which has
Malaria is commonly caused by four main species inevitably led to rise in anti-malarial drug
of Plasmodium parasite, amongst which resistance [7]. Natural products have been used
Plasmodium falciparum causes the most severe traditionally to manage and treat malaria disease
malaria effect especially in most African countries with great success. Some antimalarial agents were
[1-3]. Malaria is a disease treated with a variety of isolated from plants and majority of these agents

anti-malaria medications either as single therapy belong to alkaloids class of compounds [8].

© CSN Zaria Chapter


mailto:hadizaaminu246@gmail.com

* Isah, H. A., Rabiu, U. and Kabir K,
ChemClass Journal Vol. 9 Issue 1 (2025); 228-234

Quinine an aminoquinoline alkaloid originally
extracted from Cinchona tree is an antimalarial
agent which has been used since the early 1800s
[9,10]. In 2008, a review published by Frederich
and collaborators reported 31 indole alkaloids with
antiplasmodial activity and by 2009 several crude
extracts with antiplasmodial
published [11].  Other
antiplasmodial agents from plant sources have

activity were
review works  on
subsequently highlighted the likely presence of
alkaloid in the various plant species amongst the
reported plants was Mangifera indica Linn.
Mangifera indica Linn popularly known as mango
tree is a tropical plant found mainly in Asia and
Africa produces mango fruit that is widely
consumed and enjoyed by most people around the
world [12]. Mango tree leaves and stem bark have
been traditionally used to cure several ailments

such as hypertension and malaria [13-14].

Materials and Method
Plant material Collection

Mangifera indica Linn leaves were collected from
the Umaru Musa Yar’adua University garden,

Katsina state.

Plant Preparation and Extraction

The leaves of M. indica L. were washed with water,
air-dried then pulverized to a powdered form stored
before storing in an air-tight container. About 40 g
of ground mango leaves was macerated in 200 mL
of ethanol for 48 hrs. The mixture was then filtered
and evaporated under reduced pressure to yield the

crude extract. Distilled water (100 mL) was added
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to the crude extract to make a mixture. The pH of
the resulting mixture was adjusted from 3.4 to
10.50 by the addition of a few drops of concentrated
sodium hydroxide. Liquid-liquid partitioning was
carried out on the resulting mixture using 3 x 100
mL of dichloromethane (DCM) both layers were
collected, the DCM solution was concentrated
under reduced pressure to afford a brownish

residue.

Alkaloid screening of DCM extract

Qualitative phytochemical screening for the
presence of alkaloids was carried out on the DCM
extract. All procedures were developed at room
temperature. The extract was used for the
subsequent qualitative analysis of metabolites
using the method described by Junaid and Patil in

2020 [15].

Test for alkaloids

The DCM extract was dissolved in dilute
hydrochloric acid and filtered. Wagner’s reagent
was prepared by mixing 2 g of potassium iodide
and 1.30 g of iodine crystal in 100 ml of distilled
water, and then added to the previously obtained
filtrate. The presence of alkaloids was confirmed

with the appearance of reddish-brown precipitate.

Antimalarial screening of crude DCM extract

The antimalarial activity of the leaves extract of M.
indica L was determined using blood sample with
5% parasitaemia collected from Bayero University
Care Hospital Kano. Malaria parasite was
identified by the ring shape of the immature

trophozoites which retained blue colour of the stain.
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Parasitaemia levels and species parasites were

recorded as described by Chotivanich et al. [16].

Separation of the erythrocytes

Blood sample with 5% parasitaemia collected from
Bayero University Care Hospital Kano was
centrifuged at 2500 rm? for 15 mins. After
centrifugation, the supernatant (plasma) was
discarded while the sediments (erythrocytes) were
further centrifuged with normal saline at 2500 rm*
for 5 mins. The supernatant was then discarded and

the erythrocytes were suspended in normal saline.

In vitro anti-malarial assay

Mangifera indica Linn leaves extract was screened
for antimalarial activity against the P. falciparum
strain. The P. falciparum strain was cultivated by a
modified method described by Trager and Jensen
[18]. The extracts were dissolved in Dimethyl
sulfoxide (DMSO). The final concentration of
DMSO used did not interfere or interact with the
assay. Stock solution was prepared by dissolving
1.0 g of the extract in 1ml of DMSO. Using serial
doubling dilution, four different concentrations (10
mgml?t, 5 mgml?, 2.5 mgml? and 1.25 mgml?) of
the extract was prepared. The antiparasitic effect of
the compounds was measured by growth inhibition
percentage as described by Carvalho and Krettli
[17]. The culture media of 1 L of RPMI 1640 liquid
media was prepared by dissolving 10.4 g of the
powdered RPMI 1640 into 1 L of distilled water
before autoclaving at 121 °C for 15 mins after
which the solution was allowed to cool to room

temperature. Afterwards, 0.5 mL of the different
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extract concentrations (10 mgml?, 5 mgml?, 2.5
mgml?t, 1.25 mgml?) and 0.5 mL RPMI 1640
media were each transferred into their clearly
labelled test-tubes. To each concentration of the
extract, 0.1 ml of the malaria positive erythrocytes
was added and shaken gently to ensure even
distribution of the erythrocytes. The test tubes were
transferred into a bell jar containing a burning
candle. The cover of the bell jar was then replaced
until the flame of the candle stopped burning. This
supplied about 95 % Nitrogen, 2 % Oxygen, and 3
% Carbon dioxide as described by Trager et al.,
1976 [18]. The whole set up was transferred into a
35 °C pre-heated incubator for 24 h to 48 hrs. A
control group consisting of culture media and
positive erythrocytes (negative control) and culture
media positive erythrocytes and anti-malarial agent
Artemether (positive control) was also incubated
along with the test concentrations. After 24 hrs of
incubation, a thin smear from test tube was
transferred onto clean glass slides and fixed in
absolute methanol (CHsOH) then stained with
Giemsa’s stain. Each smear was observed under
microscope using oil immersion to count the

number of infected erythrocytes [17-19].

Results and Discussion
Results

Phytochemicals of the extracts of Mangifera
indica Linn leaves

The qualitative phytochemical analysis to test for
the presence of alkaloid in the crude DCM extract
showed the presence of alkaloids in the leaves of

M. indica L plant. The pH of the crude extract
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which was initially 3.4 was adjusted to 10.5 to showing the highest death of 6 parasites and 1.25
enable the efficient extraction of alkaloids. mgmlt showing the lowest death 1 parasite. At 48

. . . h, death rate at each concentration increased with
In vitro anti-malarial assay

10 mgml still presenting the highest parasite death

Mangifera indica Linn leaves extract was screened 1 .
count of 8 and 1.25 mgml™ presenting the lowest

for its in vitro antimalarial activity against the P. i
death count of 2 parasites. On average after 48 hrs

falciparum strain using artemether as control. The .
death of parasites were observed at all

anti-malarial activity of the extracts was tested after .
concentrations; 10, 5, 2.5 and 1.25 mgml™.

24 h and 48 h incubation respectively to determine
growth inhibition of the parasite. At 24 hrs, death

Whereas, for the standard control (artemether) after
48 h the death of all the parasites were observed at
the different concentrations 10, 5, 2.5 and 1.25
mgml* (Table 1).

Table 1: Raw data analysis at each concentration activity of the extract and standard control (Artemether)
after incubation.

of some P. falciparum were observed at all

concentrations of the crude extract with 10 mgml*

Parasites dead Concentrations of DCM extract mgmL™*
after incubation
period

10 5 2.5 1.25
24h 6 4 2 1
48 h 8 5 3 2
Artemether (control)- All parasites were dead after 48 h at all concentrations

The percentage elimination at the end of the  falciparum parasite by the crude leave extract while
incubation was determined for all the the standard control (artemeter) showed 2 %
concentrations of the crude extract (Table 2). The  elimination at the end of the incubation.

results showed a 56 % elimination of the P.
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Table 2: Anti-plasmodial activity of the extract and standard control (Artemether) against the malaria

parasites

Crude DCM Extract (at all Artemether (Control)
concentrations)

Average number of parasites 72 72

before incubation

Average number of parasites 41 2

after incubation

Total number of parasites dead 31 70

after incubation

Percentage of elimination at the 56 3

end of incubation.(%)

%=N/NxX100

Where N is the total number of the parasites after incubation and Nx is the total number of the

parasites before incubation.

Discussion

The qualitative phytochemical screening for the
presence of alkaloids in M. indica L leaves extract
tested positive for alkaloids. Alkaloids are a class
of nitrogen-containing organic compounds which
have been used as analgesics, anti-cancer,
antibiotics, narcotics and anti-malaria amongst
others. The wide range of alkaloid applications
and its presence in nature means that alkaloid
containing plants can be used as treatment for a
variety of ailments including malaria. Based on
the positive results observed the pH of aqueous
extract was adjusted to 10.5 to ensure efficient
and sufficient extract of alkaloids. Alkaloids are
basic compounds which based on their polarity

and affinity to the aqueous solution needs to have
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the pH adjusted to ensure alkaloids are extracted

into the organic solvent [20].

The DCM extract was then subjected to
antimalarial screening against P. falciparum and
artemether as the positive control (Table 1). The
Table shows different concentrations of the
extract tested against P. falciparum at 24 and 48
h after incubation. At all the concentrations
parasitic death was observed suggesting that
bioactive compound(s) present in the extract are
anti-parasitic components. After 24 h and 48 h
incubation, at 1.25 mgmL* the death rate of the
parasites was observed but at a very slow rate.
However, from 2.5 - 10 mgmL* the total number
dead parasites gradually increases with their
highest death observed after 48 hrs. From

literature alkaloids such as quinines are good
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antimalarial agents we postulated that an alkaloid
was the likely bioactive compound responsible
[11].

The percentage elimination observed from the
extracts was compared with that of the artemether
the positive control (Table 2) and as expected a
significant difference in their elimination was
observed. Artemether is a potent antimalarial
used to treat malaria however, accessibility, rise
in resistance to treatment has led to the search for
alternatives such as M. indica Linn to be used as

management of malaria.

Conclusion

The presence of alkaloids was confirmed in M.
indica Linn leaves after qualitative screening.
The antimalarial activity of the extract at different
concentrations against P. falciparum was carried
out. The results showed mortality of the parasite
at all concentrations with 1.25 mgmL™ as the
minimum inhibitory concentration (MIC) for

antimalarial activity against P. falciparum.
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