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ABSTRACT 
Malaria is an infectious disease caused by an intracellular protozoan parasite of the genus Plasmodium. In 

Nigeria Plasmodium falciparum causes the most serious form of the disease. Resistance to many drugs by 

P. falciparum has been reported in many parts of Nigeria. Mangifera indica as one of the plants used in 

the treatment of malaria belongs to the family Anacardiaceae. The infusion of the stem bark or leaves 

singly is used in the treatment of malaria. The aim of the research is to assess the in vitro antimalarial 

activity of ethanolic extracts of stem bark of Mangifera indica in Faskari local government area. The 

ethnobotanical survey was achieved by interviewing the traditional herbalists using structured 

questionnaire. Ethanolic extraction method was explored using stem bark of Mangifera indica. A total of 

twenty (20) malaria infected group O+ blood samples were obtained and used in this research. A total of 

twelve (12) different medicinal plants used in the treatment of malaria by the traditional herbalists were 

recorded during ethnobotanical survey where Mangifera indica found to be most cited with relative 

frequency of citation (RFC) of 0.58. The antimalarial activity of the ethanolic extract of Mangifera indica 

stem bark was found to be effective at high concentration at 250mg/ml (100%) followed by 125mg/ml 

(50%) and 62.5mg/ml (25%). The antimalarial activity of the extract was also compared with that of 

positive control (artemisinin combine therapy ACT) as well as negative control (DMSO). There was 

statistical significant difference of antimalarial activity between treated and untreated malaria infected 

blood samples in relation to mean parasitaemia reduction (P<0.0001). Generally, M. indica has a 

promising antimalarial activity within the study area with varying concentrations. Thus, the ethanolic 

extracts of M. indica stem bark has better activity at 250mg/ml (100%) followed by 125mg/ml (50%) and 

62.5mg/ml (25%) concentrations. 

Keywords: Invitro antimalarial, ethanolic extract, stem bark, Mangifera indica, Faskari local Government 

Area. 

 
INTRODUCTION  
Malaria is a mosquito-borne infectious disease caused by an intracellular protozoan parasite of the genus 

plasmodium. Five specie of plasmodium namely, Plasmodium falciparum, P. vivax, P. ovale, P. malariae, 

P. knowlesii cause the disease in humans (Holding and snow, 2001). The most serious forms of the 

diseases which affect Nigerians among others are caused by Plasmodium falciparum. Resistance of P. 
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falciparum to safe and cheap antimalarial is a major obstacle for malaria control worldwide. In Nigeria 

resistance to many drugs by P. falciparum has been reported in many parts of the country (Ikpa et al., 

2010). It is the most common protozoan parasitic disease in the tropical and subtropical regions of the 

world with more than 40% of the world population at risk (Snow et al., 2005). The disease has been 

increasing at an alarming rate, especially in Africa. An estimated 500 million cases each year cause 1.5 to 

2.7 million deaths, more than 90% in children below 5 years of age in Africa. In 2015, 214 million cases 

of malaria were recorded worldwide resulting in an estimated 438,000 deaths with 90% cases of the death 

in Africa (WHO, 2016). In Nigeria, malaria cause a major public health problem where it accounts for 

one-third of the global prevalence (WHO, 2012) as transmission of the disease occur all year round in the 

southern part of the country while in the northern part, the disease is more seasonal mostly occurring 

during the rainy season when conditions are more favorable for the breeding of mosquitoes (Greenwood 

et al., 2005). As reported by (Hartman et al., 2010), pregnant women, their unborn fetus and children 

below the age of 5 years are more vulnerable to malaria which serves as the major cause of maternal and 

infant anemia.  

Fatally afflicted children often die less than 72 hours after developing symptoms. In those children who 

survive, malaria drains vital nutrients from them impairing their physical and intellectual development 

(WHO, 2003). The anti-malarial potential of medicinal plants such as quinine, obtain from cinchona 

species and artemisinin obtained from Artemisia annua. (Dwivedin et al., 2001) Selection of plant to be 

screened for anti-malarial activity is done on the basis of traditional reputation of Carica papaya for its 

efficacy in the treatment of malaria parasites. 

Malaria is a parasitic disease caused by single celled protozoan parasites of the genus Plasmodium 

belonging to the apicomplexan phylum. Malaria parasites, (Plasmodium species) are spread from one 

person to another through the bites of haematogenous adult’s female Anopheles mosquitoes belonging to 

the insect genus Anopheles. These adult female Anopheles mosquitoes are, hence said to be carriers of 

malaria parasites. These mosquitoes primarily inhabit the tropical and subtropical parts of the 

world.(Krief et al., 2010). 

The major vectors of human malaria are Anopheles gambiae, Anopheles funestus, Anopheles arabiensis 

and Anopheles melas. A.arabiensisis most dominant in the savannah areas and cities. A. gambiae are 

found in highly dense forest areas, A. funestus has an uneven distribution while A. melas is a salt water 

species. Anopheles mosquitoes can adapt to urban breeding sites over time e.g., in India, Anopheles 

stephensi has developed into urban species and is found in much higher numbers in many cities in India 

than in the surrounding country side (WHO,2002). Transmission of malaria is intense and stable in 

Nigeria because the intensity of attack remains constant throughout the year or from year to year. In 

Nigeria, malaria is holo-endemic in the rural areas and meso-endemic in the urban areas. In the southern 

part of the country the transmission rate is approximately uniform throughout the year. In the far North 

there is a marked difference between the high transmission rate in the short wet season and low 

transmission rate in the long dry season (Peter et al., 2009).  

Medicinal plants: Since ancient times, plants have been indispensable sources of both preventive and 

curative traditional medicine preparations for human beings and livestock. Historical accounts of 

traditional medicine depict that different plants were used as early as 5000 to 4000 BC in China and 1600 

BC by Syrians, Babylonians, Hebrews and Egyptians. According to the World Health Organization 

(WHO) approximately 80% of the world’s population relies on traditional medicine to fulfill their daily 

health needs (World Health Organization, WHO, 2002). In china, about 40% of the total medicinal 

consumption is attributed to traditional tribal medicines. Although Western medicine has become 

widespread in developing countries, many rural communities are still heavily dependent on plant-based 

therapies for their primary healthcare (Gurib-fakim et al., 2006). In Africa, traditional medicine is a part 

of the people's culture despite the fact that this form of medicine is not as well organized as, for example, 

in India and China. Practitioners include herbalists, bonesetters, village midwives or traditional birth 

attendants (TBAs), traditional psychiatrists, herb sellers, and other specialists International Journal of 

Public Health Research, 2015. The knowledge of medicinal plants is normally passed orally from one 

generation to the next. 
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Traditionally, herbalists usually passed on their knowledge only to their first born sons or to other 

trustworthy person and such a knowledge is normally transmitted when the father is getting old or just 

about to die. Traditionally, plants are reliable sources for the treatment of diseases in different parts of the 

world (Hostettmann et al., 2000). Traditional medicine heavily relies on the use of plants. This is why 

WHO recognized the practice since 1977 in its policy document and maintained that “a medicinal plant” 

is any plant, which in one or more of its organs contains substances that can be used for the therapeutic 

purposes or which, are precursors for the synthesis of useful drugs (WHO, 2002). Medicinal plants are 

plants containing inherent active ingredients used to cure disease or relieve pain (Okigbo et al., 2008). 

The use of traditional medicines and medicinal plants in most developing countries as therapeutic agents 

for the maintenance of good health has been widely observed. Traditional medicine, with medicinal plants 

as their most important component, are sold in market places or prescribed by traditional healers in their 

homes.  

The potential of the Nigerian flora as a veritable source for pharmaceuticals and other therapeutic 

materials have been documented (Okigbo et al., 2008). Herbal plants constitute one of the many resources 

of the forest on which the health of the average rural populace in Nigeria depends on. They serve as the 

repository of healing materials and are known to have minimum or no side effects. It is an acknowledged 

fact in the literature that traditional medical practitioners tend to hide the identity of plants used for 

different ailments for fear of patronage should the patient learn to cure himself. In buttressing this point 

(Obute et al., 2002) maintained that in order for herbal practitioners to mystify their trade, the cultivation 

of plant is not encouraged, as all the collection is actually done from the wild. This practice is 

unsustainable and a huge loss because when these practitioners die, they go along with their wealth of 

knowledge. In addition, relating this vital information to close relatives where no interest is shown is 

grossly inadequate in that its lacks continuity. It is on this background that this study documents existing 

plant species used by the indigenous people of Katsina for the treatment of ailments. Information on the 

traditional medicinal uses of plants in Africa is in danger of disappearing since the knowledge of how to 

use medicinal plants is mostly passed down orally and even to date is poorly documented (Gurib-Fakim et 

la., 2006), although written information has been produced for some specific regions. It is these facts that 

prompted this study as what appears on the surface relating to the future of medicinal plants and practices 

is bleak.  

Malaria is one of devastating and catastrophic disease that causes a lot of morbidity and mortality 

especially among pregnant women, their fetus and children less than five years worldwide. According to 

WHO (2012) nearly 40% of the world’s population mostly those living in the world’s poorest countries 

are at the risk of malaria. Malaria infection especially among pregnant women, infants and children could 

be very devastating leading to several deaths. 

Worldwide and throughout the ages, medicinal plants have traditionally played a major role in the 

treatment of human diseases (Thumela, 2009). The use of herbal remedies as    adjunct to conventional 

medicine is becoming increasingly popular all over the world. Plants are readily available and cheap to 

obtain. Many plants contain various components that have healing effect on malaria disease. Although 

several researches have been conducted leading to the discovery of antimalarial drugs from plants, many 

plants with active components are yet to be discovered and tapped. 

The problem of antimalarial resistance, to commonly used drugs has led to a research for newer and 

alternative compounds for the treatment of drug resistant malarial infection (Sibanda et al., 2008). The 

tropical Africa was blessed with a lot of different plants including medicinal plants. 

Due to the above stated problems, this necessitates the need to carry out new research to develop new 

antimalarial agents that can be used for effective treatment of plasmodium infections due to emergence of 

drug- resistant plasmodium organisms. 

As far as publications are concern, there is less or no published work on the proposed research within the 

study area. Proposed research is new of its kind in the research area. In addition, considering the diverse 

number of species of plants used in traditional medicine in the area as a result of the desire to contribute 

in the roll back malaria program in Nigeria.  Basically, different kind of medicinal plants including their 

parts such as leaves, stem bark, roots, seeds, flowers, and/or whole plants can be effective in the treatment 
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of infections caused by different microorganisms, this research is limited testing the efficacy of plants 

extracts against plasmodium parasites. 

The aim of the research is to assess the in vitro antimalarial activity of ethanolic extracts of stem bark of 

Mangifera indica in Faskari local government area. The objectives of this study are  to conduct ethno-

botanical survey of plants used for antimalarial in the study area, to carry out in vitro studies on the most 

cited plant from the survey using ethanolic extract and to conduct preliminary phytochemical screening of 

the most cited plant. 

 

MATERIALS AND METHODS 

Materials used include apparatus/glass wares, equipments like soxhlet extractor, Rotary evaporator for 

extraction of the stem bark of Mangifera indica (Burdass et al., 2006). A culture media RPMI 1640 were 

used for in vitro cultivation of the organisms (Moore et al., 1976). A reagents were used to assess the 

phytochemicals (Ado, 2017)  

Study Design : In this experimental study, it involves ethnobotanical survey by using structured 

questionnaire, collection of the most cited plant parts and malaria positive blood samples. 

Study Area : Some parts of this study were conducted in Faskari local government area, Katsina state. 

The local government is rich in different types of plants including herbs, shrubs and trees with many and 

diverse medicinal plants. Other parts were conducted at department of microbiology Umaru Musa 

Yar’adua University. 

Study Location : Ethnobotanical survey was carried out at Faskari local government area, Katsina state. 

Malarial Parasites positive blood samples were obtained from Umaru Musa Yar’adua University clinic 

and then transported to Microbiology laboratory. 

Study Duration: The study was conducted in Four months from the month of October, 2019 to January, 

2020. 

Inclusion Criteria : The malaria positive blood samples collected from patient at UMYU clinic are 

included in this study while malaria negative blood samples were excluded. 

Exclusion Criteria : The malaria negative blood samples were excluded in this research. 

Sampling Method : A random sampling method was used during sample collection until the desired 

samples were obtained. 

Sample Size : Sample size determination  

n= z2pq/d2 

n= z2pq/d2 

Where n= sample size 

z= standard normal deviation  

p= prevalence from previous study 75% = 0.75(Tuteja, 2017). 

d= degree of accuracy desired 

n= (1.75)2 x 0.75 (1- 0.75)/(0.05)2 

n= 65 

Based on the calculated sample size above, a sample of 65 would be the sample size for the study. 

However, 10-20% of the calculated sample size shall be reduced from the 65 to avoid error. Therefore, 

giving an approximate total of twenty (20) consecutive non-duplicate sample isolates which would be 

collected and used for the study. 

Ethnobotanical Survey  
Research questionnaire was designed as part of the ethno-botanical survey of the plants used for 

antimalarial in the local government and distributed to traditional herbalist and also consulted for more 

information about the medicinal plant they have been using in the treatment of malarial parasites. Various 

plants and their information was gathered from different parts of the local government and only those 

without published usage details and those that were not previously used in similar researches was 

collected, pressed and mounted for herbarium and took them to the department of biology, faculty of 

natural and applied sciences, Umaru Musa Yar’adua university Katsina for voucher number. 
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Determination of Most Cited Plant Used in the Study (RFC)  
The number of most cited plant used in the study can be determined using the formula below 

 
Where RFC= relative frequency of citations  

             FC= number of respondents who cited a particular plant species 

             N= total number of respondents 

Therefore: for the 1st plant (M. indica) 

 
                                                                            = 0.58 

This is applied to the remaining plants used in the study as shown in Table 4.1 

Collection, Processing and Identification of Mangifera indica  
Stem back of Mangifera indica were collected behind Ruwangodia juma’at mosque, Ruwangodiya ward, 

Faskari local government. The taxonomic identity of M. indica was confirmed by Botanist at the 

Department of Biology Umaru Musa Yar’adua University, Katsina. Voucher specimen with voucher no.: 

UMYU-1873 was deposited in the herbarium. The M. indica stem back were washed with distilled water, 

air dried for two weeks at room temperature (28±20C) and pulverized into fine powder using laboratory 

mortar and pestle. 

Extraction of Stem Bark of Mangifera indica  
A 100g of powdered M. indica stem back were soak in 500ml of absolute ethanol (maceration) and allow 

the mixture for two (2) days on orbital shaker for effective extraction, after which the extract was filtered 

through a Whatman’s filter paper number 1 in to a screw cap bottle. The filtrate was recovered by the use 

of rotary14 evaporator to recover the ethanol and crude extract separately (Burdass et al., 2006). 

 The Crude extract was kept in sterile screw cap bottle prior to phytochemical screening and antiparasitic 

evaluation (Burdasset al., 2006). 

The percentage yield of the extract was calculated as 

0 

0 

             = 11.61% 

Preparations of Varied Concentration of M. indica Extract 
Stock solution of M. Indica ethanolic extract was prepared by dissolving 0.5g of the extract in 1ml of 

dimethyl sulfoxide (DMSO). Serial doubling dilution of the stock solution was employed to obtain 

concentrations of 250mg/ml, 125mg/ml and 62.5mg/ml. similar procedure was applied to determine the 

concentration of the standard drug, Artemisinin based Combination Therapy (ACT) (Ado, 2017). 

Collection of Malaria Positive Blood Samples  

Malarial Parasites positive blood group O+ samples were obtained in anticoagulant containers from 

Umaru Musa Yar’adua University Clinic and transported to Microbiology Laboratory of Umaru Musa 

Yar’adua University Katsina for the analysis. 

Media Preparation 

Roswell Park Memorial Institute (RPMI 1640) medium was prepared according to Moore and Woods 

(1976) the medium was used to culture human normal and neoplastic cells in vitro.  

A 10.3gms of powdered medium was suspended in 900ml water with constant, gentle stirring until the 

medium was completely dissolved without heating. 

The pH of the mixture was adjusted to pH 4.0 before autoclaving. 
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The volume was also made-up to 963ml (this volume was derived after subtracting the volume of 7.5% 

sodium bicarbonate solution and 200mM L-glutamine solution from the final volume). 

The medium was dispensed in sterile media bottles and autoclaved at 121°Cto reach 15psi for 15minutes. 

The medium was removed promptly from the autoclave to avoid extended heating or evaporation and 

allow cooling at room temperature. 

A volume of 26.7ml of 7.5% sodium bicarbonate solution and 10.3ml of 200mM L-glutamine solution 

were added to the final volume of the medium being prepared. 

The pH was adjusted using sterile 1N NaOH in the case of high acidity and 1N HCl in the case of high 

basicity. 

The liquid medium was stored at 2-8°C in dark before use (Moore et al., 1976) 

Antimalarial Activity of Ethanolic Extract (Stem Back) of M. indica 
A 0.25ml of RPMI 1640 medium was added to 0.25ml DMSO4 followed by 0.25ml of infected blood 

sample, same amount (0.25ml) of uninfected human serum was also added to determine the parasitaemia 

before treatment. 

A 3.0µl of prepared culture was measured and smeared across the clean glass slide and a thin film was 

made for microscopy before treatment. The percentages of parasitaemia in the initial culture were counted 

per field of the microscope objective lens (100x objective lens). The counting was repeated twice while 

the remaining prepared culture was incubated at 37ᵒc for 24hours. 

After 24hours of incubation, thin film was also made, stained and counted for the percentage of 

parasitaemia. 

The same procedure was carried out to test the effectiveness of M. indica against plasmodium Spp. using 

250mg/ml, 125mg/ml and 62.5mg/ml of the extract concentrations instead of a human serum as in the 

prepared culture initially. 

The DMSO was used as a negative control while the ACT was prepared in the same concentration of the 

extract as positive control. 

Phytochemical Screening of M. Indica Ethanolic Extract 

Tests for Alkaloids 

Two drops of Mayer’s reagent was added into 0.5g of M. indica ethanol leave extract in a test tube. 

Appearance of white creamy precipitate indicates the presence of alkaloids. (Baliga et al.,2012). 

Test for Saponins 

A 0.5g of M. indica ethanol leaves extract was mixed with 10 ml distilled water. The preparation was kept 

for 15 minutes with regular shaking. Layer of foam indicates the presence of Saponins. (Baliga et al; 

2012). 

Test for Cardiac Glycoside 

A 0.5g of M. indica ethanol leave extract was weighed using a weighing balance and dissolve in 2ml 

glacial acetic acid in a test tube. Three drop of ferric chloride solution was added. A 1ml of concentrated 

H2SO4 was placed in the preparation. A brown at the interface indicates the presence of deoxysugars, a 

characteristic of cardenoloids (Ado, 2017). 

Test for Flavonoids 

A 0.5g of M. indica ethanol leaves extract was weighed using weighing balance and three drops 10% 

ferric chloride solution was added. A green or blue colour indicates the presence of phenolic nucleus 

(Baliga et al., 2012). 

Test for Steroids 

A 2ml of acetic anhydride was added to 0.5g of M. indica ethanol leaves extract. A 2ml of H2SO4was 

suspended (added) colour changes from violet to blue which indicates the presence of steroid (Ado, 

2017). 

Test of Triterpenes 

Chloroform extract of the crude powder was treated with concentrated sulphuric acid (H2SO4). 

Appearance of reddish brown ring indicated the presence of triterpenes (Ado, 2017). 
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Test of Tannins  

The crude powder was treated with alcoholic ferric chloride (FeCl3) reagent. Blue color indicated the 

presence of tannins (Ado, 2017). 

Data Analysis 

The data generated during this research was analysed using Grapad statistical structure version 3.05. 

Paired t-test was used to test the antimalarial activity of ethanolic extract and negative control while 

independent t-test was used to test the antimalarial activity of the extract and standard drug (ACT). AP-

value of 0.05 was considered significant at 5% level of significance. 

 

RESULTS AND DISCUSSION 

Table 1 shows the ethno-botanical survey of different local plants used in the treatment of malaria in 

Faskari local government area which demonstrates the family, botanical, vernacular names, voucher 

numbers, habits/domestications, plant parts used, mode of preparation and the relative frequency of 

citation (RFC) of plant species that are used in the treatment of malaria across the Faskari local 

government.  It shows that the M. indica is the most cited plant used in the treatment of malarial infection 

across the local government area. That is why M. indica was selected to carry out in vitro study on the 

ethanolic extracts against malarial parasites. 

Table 4.2, 4.3 and 4.4 demonstrates the antimalarial activity of ethanolic extract of M. indica stem back at 

variable concentrations. At 250mg/ml (100), the mean Parasitaemia reduction treated with negative 

control (DMSO) is 47.95± 9.60, mean Parasitaemia treated with extract is 1.60±1.47, mean difference is 

46.36±9.10.  

0 

0 =97%.  

Hence, there is statistical significant difference in mean parasitic reduction/clearance between treated and 

untreated malaria infected blood samples with Mangifera indica at concentration of 250mg/ml 

(100%).The percentage parasitic reduction/clearance at a concentration of 250mg/ml (100%) is equal to 

97%. 

 

At 125mg/ml (50%), the mean Parasitaemia reduction treated with negative control (DMSO) is 

47.95±9.60, mean Parasitaemia reduction treated with extract is 19.15±6.45, and mean difference is 

28.80±7.08 and the 0 =60%. Hence, there is statistical significant difference in mean 

parasitic reduction/clearance between treated and untreated malaria infected blood samples with 

Mangifera indica at concentration of 250mg/ml (100%). The percentage parasitic reduction/clearance at a 

concentration of 125mg/ml (50%) is equal to 60%. 

At 62.5 (25%), the mean parasitaemia reduction treated with negative control (DMSO) is 47.95±9.60, 

mean Parasitaemia reduction treated with extract is 24.70, and mean difference is 23.25 and the 

%PR=23.25/47.95X100=48.5%. Hence, there is statistical significant difference in mean parasitic 

reduction/clearance between treated and untreated malaria infected blood samples with Mangifera indica 

at concentration of 62.5mg/ml (25%).The percentage parasitic reduction/clearance at a concentration of 

62.5mg/ml (25%) is equal to 48.5%. 

There is significant difference in antimalarial activity of ethanolic extracts of Mangifera indica stem back 

at 250mg/ml (100%), 125mg/ml (50%) and 62.5mg/ml (25%) concentrations ( P<0.0001) 
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Table 1: Medicinal Plants Used in the Management of Malarial Parasite in Faskari Local 

Government, Katsina State 

S/

N 

Family Scientific Name Vernacula

r Name 

Voucher No. RFC Habit/ 

Domesti

cation 

Part 

Used 

Mode of 

Preparatio

n 

1 Anacardiace

ae 

Mangifera indica Mangoro UMYU-1873 7(0.58) Tree Stem 

back 

Concoction

/infusion  

2 Fabaceae Senna 

occidentalis 

        

Raidore 

UMYU-2242 6(0.50) Herb Leaves, 

Roots 

Decoction 

3 Meliaceae Azadirachta 

indica 

Bedi/dalbej

iya 

UMYU-693 5(0.42) Tree Leaves Decoction 

4 Rutaceae Citrus lemon Lemun 

tsami 

UMYU-1972 5(0.42) Shrub Leaves

/roots 

Decoction/

concoction 

5 Myrtaceae Eucalyptus 

comminus 

Turare/dog

on yaro 

UMYU-660 5(0.42) Tree Leaves

/stem 

back 

Decoction/

concoction 

6 Fabaceae Erythrina 

senegalensis 

Minjirya UMYU-699 4(0.33) Shrub Stem 

back 

Concoction 

7 Caricaceae Carica papaya Gwanda UMYU-2263 4(0.33) Shrub Leaves Decoction  

8 Combretacea

e 

Terminalia 

catappa 

Anbirela UMYU-6692 3(0.25) Shrub Leaves Decoction 

9 Fabaceae Senna siamea Kesiya/laba

diya 

UMYU-220 3(0.25 Shrub Leaves

/stem 

back 

Concoction 

10 Euphobiacea

e 

Ricinus 

communis 

Zurman UMYU-1897 3(0.25)        

Shrub 

      

Roots 

Concoction 

11 Anarcardiac

eae 

Anacardium 

occidentale 

Yazawa UMYU-589 2(0.17) Shrub Leaves Decoction 

12 Oleaceae olea europaeae Zaitun UMYU-1841 1(0.08) Shrub Leaves Decoction 
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Table 2: Antimalarial Activity of Ethanolic Extract ofMangifera indica Stem Back at 250mg/ml 

(100%) Concentration 

 Blood 

samples 

 Parasite count after 

treatment with 

negative control 

(DMSO) 

Parasite count after 

treatment with extract 

Difference in parasite 

count 

 1  40 0 40 

 2  70 3 67 

 3  50 4 46 

 4  65 2 63 

 5  35 3 32 

 6  42 2 40 

 7  60 5 55 

 8  36 0 36 

 9  48 0 48 

 10  42 2 40 

 11  52 1 51 

 12  47 0 47 

 13  39 1 38 

 14  46 0 46 

 15  55 2 53 

 16  40 3 37 

 17  49 1 48 

 18  38 0 38 

 19  49 1 48 

 20  56 2 54 

   Mean Parasitaemia 

Reduction=47.95± 

9.60 

Mean Parasitaemia 

Reduction=1.60±1.47 

Mean 

difference=46.36±9.10 

 Paired t-test, t =22.784, P <0.0001, DF=19 

Table 3: Antimalarial Activity of Ethanolic Extract ofMangifera indica Stem Back At 125mg/ml 

(50%) Concentration 

 S/N  Parasite count 

after treatment 

with negative 

control (DMSO) 

Parasite count 

after treatment 

with extract 

Difference in parasite 

count 

 1  40 7 33 

 2  70 32 38 

 3  50 19 31 

 4  65 25 40 

 5  35 12 23 

 6  42 13 29 

 7  60 26 34 

 8  36 13 23 

 9  48 19 29 

 10  42 10 32 

 11  52 20 32 

 12  47 17 30 

 13  39 16 23 

 14  46 25 21 
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 15  55 15 40 

 16  40 26 14 

 17  49 18 31 

 18  38 20 18 

 19  49 26 23 

 20  56 24 32 

   Mean Parasitaemia 

Reduction 

=47.95±9.60 

Mean Parasitaemia 

Reduction 

=19.15±6.45 

Mean 

difference28.80±7.08 

Paired t-test, t=18.184, P<0.0001 Df=19 

 

Table 4: Antimalarial Activity of Ethanolic Extract ofMangifera indica Stem Back At 62.5mg/ml 

(25%) Concentration 

 S/N  Parasite count 

after treatment 

with negative 

control (DMSO) 

Parasite count after 

treatment with 

extract 

Difference in 

parasite count 

 1  40 25 15 

 2  70 38 32 

 3  50 29 21 

 4  65 33 32 

 5  35 14 21 

 6  42 21 21 

 7  60 29 31 

 8  36 17 19 

 9  48 24 24 

 10  42 16 26 

 11  52 25 27 

 12  47 27 20 

 13  39 20 19 

 14  46 30 16 

 15  55 18 37 

 16  40 21 19 

 17  49 22 27 

 18  38 30 8 

 19  49 29 20 

 20  56 26 30 

   Mean 

Parasitaemia 

Reduction 

=47.95±9.60 

Mean 

ParasitaemiaReduction 

=24.70 

Mean 

difference=23.25 

Paired t-test, t=14.880, P<0.0001, Df= 19 

Table 5 compare the mean parasitaemia reduction and the P value of the ethanolic extract of M. indica 

stem bark at different concentrations. Table 4.6 demonstrates the antimalarial activity of artemisinin 

combination therapy (ACT) as standard drug at variable concentrations. At 250mg/ml (100%),the mean 

parasitaemia after using negative control (DMSO) is 47.95±9.60. The mean parasitaemia after using 

positive control (ACT) is 2.55±2.65 while the Mean difference is 45.4 and the percentage parasitic 

clearance is 94% ant 250mg/ml (100%) concentration. At 125mg/ml (50%), the Mean parasitaemia after 

using ACT is 7.80±2.6 while the Mean difference is 40.15±9.41 and the percentage parasitic clearance is 

Magaji ….. Int. J. Innovative Biosciences Res 14(2):50-65, 2026 

 



60 
 

84%. At 62.5 mg/ml (25%), the Mean parasitaemia after using ACT is 14.6±4.80 while the mean 

difference is 33.35±10.49. Thus, the percentage parasitic clearance is 30%. 

Table 5: Comparison of Antimalarial Activity of Ethanolic Extract of M. indicaStem Bark at 

Different Concentrations 

Concentrations 
(Mg/ml & %)  

Mean Parasitaemia Reduction in 

Treatment with  DMSO 
Mean Parasitaemia 

Reduction Treated with 

Extract 

Mean Difference P value 

250(100) 47.95±9.60 1.60±1.47 46.36±9.10 <0.0001 

125(50) 47.95±9.60 19.15±6.45 28.80±7.08 <0.0001 

62.5(25) 47.95±9.60 24.70 23.25 <0.0001 

 

Paired t-test, t=22.784, 18.184 and 14.880, Df= 19 in all concentrations 

% parasitic reduction =97, 60 and 48 respectively  

Table 6: Antimalarial Activity of Standard Drug as Positive Control (ACT) at Variable 

Concentrations Compared to Negative Control (DMSO) 
   S/

N 

      Negative control 

(DMSO) 

Positive control (ACT)   

          

           250mg/ml (100%) 125mg/ml (50%) 62.5mg/ml (25%) 

   1       40 0 5 12 

   2       70 4 8 11 

   3       50 6 5 14 

   4       65 5 7 9 

   5       35 5 6 16 

   6       42 3 8 12 

   7       60 4 11 16 

   8       36 2 7 10 

   9       48 1 4 15 

   10       42 1 6 24 

   11       52 11 13 22 

   12       47 0 7 13 

   13       39 0 5 6 

   14       46 3 7 10 

   15       55 2 9 15 

   16       40 3 7 12 

   17       49 2 10 15 

   18       38 0 13 17 

   19       49 0 11 20 

   20       56 1 7 23 

          Mean 

Parasitaemia=47.95±9.6

0 

Mean 

parasitaemia=2.55±2.67 

Mean 

parasitaemia=7.80±2.60 

Mean 

 parasitaemia=14.6± 

4.8 

 

Table 7: Demonstrate the antimalarial activity in relation to mean parasitaemia reduction between the 

plant extract and the positive control (ACT) using independent t-test. At 250mg/ml (100%), the mean 

parasitaemia reduction of ethanolic extract is 1.60±1.47; while the mean parasitaemia reductions of 

Artemisinin combine therapy (ACT) is 2.55±2.67. A P value of 0.1705 was obtained which indicate that 

there is no statistically significant difference between treatments with the ethanolic extract of M. indica 

stem back and that of ACT at 250mg/ml (100%), i.e. both the ethanolic extract and ACT have effective 

antimalarial activity against plasmodium parasite at 250mg/ml (100%). 

Table 8: Demonstrates the antimalarial activity in relation to mean parasitaemia reduction between the 

plant extract and the positive control (ACT) using independent t-test. At 125mg/ml (50%), the mean 

parasitaemia reduction of ethanolic extract is 19.65±6.58; while the mean parasitaemia reduction of ACT 

is 7.80±2.61. A P<0.0001, was obtained which indicate that there is statistically significant difference 

between the mean parasitaemia reduction in treatment with the extract and ACT whereby the ACT was 
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found to have significant effect against plasmodium parasite compared to the extract. Hence, at 125mg/ml 

(50%), the ACT has more effect than the extract. 

Table 9: Also revealed the 62.5mg/ml (25%), the standard drug (ACT) has more significant effect on 

plasmodium parasite compared to the plant extract and this shows that ACT has better antimalarial 

activity at that concentration. A P value of P<0.0001, was obtained which shows that there is statistically 

significant difference between the plant extract and that of ACT. 

Table 10: compare the antimalarial activity in relation to mean parasitaemia reduction between the extract 

and positive control (ACT). 

Table 11: demonstrates the Preliminary phytochemical screening of the constituent plant extracts of 

Mangifera indica stem back which revealed the presence of flavonoids, tannins, cardiac glycosides, 

alkaloids, Saponins, and triterpenes, where sterols was absent in the extract. 

Table 7: Comparison of Antimalarial Activity betweenMangifera indica and Artemisinin Combine 

Therapy (ACT) at 250mg/ml (100%) Concentration 

S/N  Ethanolic extract Positive control (ACT) 
1  0 0 

2  3 4 

3  4 6 

4  2 3 

5  3 5 

6  2 3 

7  5 4 

8  0 2 

9  0 1 

10  2 1 

11  1 11 

12  0 0 

13  1 0 

14  0 3 

15  2 2 

16  3 3 

17  1 2 

18  0 0 

19  1 0 

20  2 1 

  Mean Parasitic Reduction (treated 

with extract)=1.60±1.47 

Mean Parasitic Reduction (treated 

with ACT)=2.55±2.67 

Independent t-test, P value= 0.1705, t=1.397, Df=38 

Table 8: Comparison of Antimalarial Activity between Mangifera indica And Artemisinin Combine 

Therapy (ACT) at 125mg/ml (50%) Concentration 

S/N  Ethanolic Extract Positive control (ACT) 

1  7 5 

2  32 8 

3  19 5 

4  25 7 

5  12 6 

6  13 8 

7  26 11 

8  13 7 

9  19 4 

10  10 6 

11  20 13 

12  17 7 

13  16 5 

14  25 7 
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15  15 9 

16  26 7 

17  18 10 

18  20 13 

19  26 11 

20  24 7 

  Mean Parasitic Reduction 

(treated with 

extract)=19.65±6.58 

Mean Parasitic Reduction 

(treated wit ACT)=7.80±2.61 

Independent t-test,P <0.0001, t=7.488, Df=38 

Table 9: Comparison of Antimalarial Activity between Mangifera indica And Artemisinin Combine 

Therapy (ACT) at 62.5mg/ml (25%) Concentration 

S/N  Ethanolic extract Positive control (ACT) 

1  25 12 

2  38 11 

3  29 14 

4  33 9 

5  14 16 

6  21 12 

7  29 16 

8  17 10 

9  24 15 

10  16 24 

11  25 22 

12  27 13 

13  20 6 

14  30 10 

15  18 15 

16  21 12 

17  22 15 

18  30 17 

19  29 20 

20  26 23 

  Mean Parasitic Reduction 

(treated with 

extract)=24.70±6.14 

Mean Parasitic Reduction 

(treated with 

ACT)=14.60±4.80 

Independent t-test, P value of P<0.0001, t=5.798 and Df=38 

 

Table 10: Comparison of Antimalarial Activity between Mangifera indica And Artemisinin 

Combine Therapy (ACT) Concentrations 

Concentrations 
(Mg/ml & %)  

Mean Parasitaemia Reduction (ACT)   Mean Parasitaemia Reduction 

(Extract) 
P value 

250(100) 2.55±2.67 1.60±1.47 <0.0001 

125(50) 7.80±2.61 19.65±6.58 <0.0001 

62.5(25) 14.60±4.80 24.70±6.14 <0.0001 
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Table 11:  Preliminary Phytochemical Screening of Ethanolic Extracts of the Stem Back of 

Mangifera indica 

S/N  Phytochemicals Results 

1  Alkaloides +ve 

2  Tannins +ve 

3  Saponins +ve 

4  Steroids -ve 

5  Triterpenes +ve 

6  Flavonoids +ve 

7  Cardiac glycosides +ve 

Key: +ve = positive- indicate presence  

         -ve = negative- indicate absence    

 

DISCUSSIONS 

Malaria is one of devastating and catastrophic disease that causes a lot of morbidity and mortality 

especially among pregnant women, their fetus and children less than five years worldwide. According to 

WHO (2012) nearly 40% of the world’s population mostly those living in the world’s poorest countries 

are at the risk of malaria. Malaria infection especially among pregnant women, infants and children could 

be very devastating leading to several deaths. 

The problem of antimalarial resistance, to commonly used drugs has led to a research for newer and 

alternative compounds for the treatment of drug resistant malarial infection (Sibanda et al., 2008). The 

tropical Africa was blessed with a lot of different plants including medicinal plants. 

The aim of the research is to assess the in vitro antimalarial activity of ethanolic extracts of some 

indigenous plant species in Faskari local government area. The ethnobotanical survey using a structured 

questionnaire yielded quite an interesting results on the local plants utilized in the treatment of malaria 

disease as reported by respondents (traditional herbalists). Most of the respondents are above thirty five 

(35) years of age and this revealed the fact that older people seem to be more knowledgeable about local 

plants used in the treatment of malaria than those below thirty five (35) years of age. A total number of 

twelve (12) plants were reported to be used by traditional herbalist this study for the treatment of malaria 

disease which is nearly related to Liadi et al.(2016) which they discovered that there is about fifteen (15) 

plant species used in the treatment of malaria.  

  This study showed that the plants used in the treatment of malarial parasites which includes; M. indica, 

Senna occidentalis, Azadiracta indica, Citrus lemon, Terminalia catappa, E. senegalensis and carica 

papaya are among plants with antimalarial activity used in the treatment of malaria in the local 

government which is in conformity with the previous work of Madara et al.(2018) where they reported 

that Azadiracta indica, M. indica, T. catappa, E. senegalensis, C. papaya, C. lemon are plants used in the 

treatment of malaria. However, it’s showed that Mangifera indica is the most cited plant with relative 

frequency of citation (RFC) of 0.58 which is contrary to Liadi et al. (2016) where Azadiracta indica is the 

most cited plant with (RFC) of 0.35. However, in this study its revealed that the plant of the family 

Fabaceae have the highest frequency followed by Anarcardiaceae as reported by  medicinal herbalist 

which is contrary to Liadi et al. (2016) where their research showed that the plant of the family Fabaceae 

has the highest frequency followed by Euphobiaceae and anacardiaceae as reported by respondents. 

This study showed the antimalarial activity of ethanolic extract stem bark of M. indica compared to that 

of the negative control (DMSO) which indicate that at 250mg/ml (100%), the percentage parasitic 

clearance is equal to 97% which is in agreement with Omoya (2016) whereby the reduction in the 

parasitaemia level after treatment with ethanolic extract of M. indica stem bark is 95.82% was recorded. 

Hence, the plant extract has high effectiveness against plasmodium parasites at that concentration. 

However, its demonstrated that the antimalarial activity of the ethanolic extract and that of negative 

control (DMSO) revealed that at 125mg/ml (50%), the percentage parasitic clearance is equal to 60% 

which is closely related to Bidla et al.(2004) indicate that M. Indica extract showed good activity on P. 
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falcifarum in vitro with growth inhibition of 50.4% at 20µg/mL. Hence, the plant extract also has 

effective antimalarial activity against plasmodium parasite at that concentration.  

At 62.5mg/ml (25%) the extract also showed the antimalarial activity on plasmodium parasites whereby 

the percentage parasitaemia reduction is 48%. However, the antimalarial activity of ethanolic extract of 

M. indica stem bark increases with increase in concentration, that is to say the higher the concentration 

the higher the antimalarial activity against the plasmodium parasites. 

According to Monica et al., (2018), the ant-iplasmodial activity of M. indica plant extract was found to 

have IC50 of IC50:4.150µg/mL is considered as excellent. Artemisinin that is currently used as 

antimalarial drug to treat patients suffering from malaria was used as standard, display an IC50 value of 

3.90µg/mL. They also stated that among the nine (9) plants species selected on the basis of their 

ethnobotanical uses, M indica was found to have highly potential sources of lead compounds with 

antiplasmodial activity. The IC50 value of artemisinin, which was used as standard, was also found 

similar to that of M. indica. 

In a nutshell, when the concentrations; 250mg/ml (100%), 125mg/ml (50%) and 62.5mg/ml (25%) was 

compared to that of the standard drug (ACT), it was found that the plant extract has better antimalarial 

activity at 250mg/ml (100%) compared with the standard. However, at 125mg/ml (125%) and 62.5mg/ml 

(25%), it’s found to be less effective compared to the standard drug (ACT). Therefore, plant extract has 

potential antimalarial activity particularly at 250mg/ml (100%) followed by 125mg/ml (50%) and 

62.5mg/ml (25%) concentrations.  

Phytochemical screening of the constituent of ethanolic extract of M. indica stem bark revealed the 

presence of alkaloids, flavonoids, Saponins, tannins, triterpenes, and cardiac glycosides while steroids are 

absent. The result is in conformity with that of Diso et al. (2017) in which the phytochemical screening of 

the leafs and stem bark of M. indica showed the presence of alkaloids, Saponins, tannins cardiac 

glycosides, flavonoids, where steroids was absent.  

Monica et al. (2018) reported that Artemisia annua L. was used initially to treat fever and later found to 

have antimalarial activity. Artemisinin, the active component chemically composed of sesquiterpene 

peroxide, an endoperoxide compound. The plant (M. indica) was found to have triterpenoids as the major 

component. It’s therefore possible that the antiplasmodial activity  

 

RECOMMENDATIONS 

Based on the research conducted, the following recommendation to make:  

(i)Further research should be carried out on the other parts of the plant (Mangifera indica) including 

flowers, roots and leaves at varying concentrations with different solvents.  

(ii)Further research should be conducted on the other plants with different solvents to ascertain the 

antimalarial activity.  

 

CONCLUSION  

Generally, M. indica has a promising antimalarial activity within the study area with varying 

concentrations. Thus, the ethanolic extracts of M. indica stem bark has better activity at 250mg/ml 

(100%) followed by 125mg/ml (50%) and 62.5mg/ml (25%) concentrations. There is statistical and 

reasonable significant difference between malaria infected blood samples treated with ethanolic extract of 

M. indica stem bark and samples treated with DMSO. 
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