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ABSTRACT   

Malaria is a major health concern in Subtropical Africa and treatment options is a great 

challenge. This study has screened the phytochemicals and determined in vitro anti-

malarial activities and acute toxicity study of leaves of Senna occidentalis and flower buds 

of Syzygium aromaticum hexane extracts against Plasmodium falciparum using standard 

procedures. The results of phytochemical screening of the extracts have showed presence 

of alkaloids, flavonoids, saponins, tannins and anthraquinones in both selected plant 

materials while; steroids were only detected in S. occidentalis. The test for anti-malarial 

activity of S. occidentalis showed strong activity against P. falciparum at concentrations of 

50, 25 and 12.5mg/ml with percentage growth inhibition and mean infected RBC count 

(SD) of 87.0 (1.3), 67.7 (3.3) and 50.0 (4.3) respectively, while S. aromaticum showed 

strong activity only at concentration of 50mg/ml with percentage growth inhibition and 

mean infected RBC count (SD) of 81.1(1.7). From the acute toxicity study, the results of 

phases I and II showed no mortality in any of the experimental groups of rats after 

24hours and up to four weeks after oral administration of both extracts at concentrations 

≤5000 mg/kg, no signs of delay toxicity were recorded. It can be concluded that, the most 

potent extract is S. occidentalis and oral administration of both extracts at doses ≤5000 

mg/kg is experimentally safe.  

 Keywords: Anti-malarial activity, Phytochemicals, Senna occidentalis, Syzygium 

aromaticum 
 

INTRODUCTION 

Malaria is a common and serious tropical 

disease caused by a protozoan parasite 

transmitted through the bite of female 

Anopheles mosquitoes, vertical/congenital, 

transfusion of infected blood and organs 

transplant (WHO, 2018). In humans, the 

disease is caused by one of five species of 

Plasmodium; P. falciparum, P. vivax, P. 

malariae P. ovale, and P. knowlesi (Visser et 

al., 2014). In 2018 P. falciparum accounts 

for the majority of the infections, and deaths 

from malaria (WHO, 2019). The most easily 

recognizable symptoms in non-severe 

malaria are chills, fever, and sweating which 

are frequently observed in patients 

experiencing the first episode of malaria, a 

stage during which they have no immunity 

(Martins et al., 2015). Falciparum malaria is 

the most common cause of severe malaria in 

pregnancy and can also cause other 

complications, such as anemia and low birth 

weight babies (WHO, 2020). However, 

semi-immune patients may experience 

several other symptoms such as headache, 

myalgia, arthralgia, weakness, abdominal 

pain and others which can be helpful in the 

clinical diagnosis of non-severe malaria 

(Martins et al., 2015) and there is an 

evidence that antibody can confers hormonal 

immunity against malaria infections (WHO, 

2019). 
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Malaria can be diagnosed microscopically 

using thick and thin films of blood, the 

method of choice for confirming the clinical 

diagnosis of malaria and identifying the 

specific species responsible for the disease. 

Parasite in thick and thin blood films are 

best stained at pH 7.1-7.2 using a 

Romanowsky stain containing azure dyes 

and eosin (WHO, 2017). The thick film is a 

concentration method that may be used to 

detect the presence of the organisms and the 

thin film is most used for establishing 

species identify. Serological procedure are 

available but they are used primarily for 

epidemiological survey or for screening 

blood donor (WHO, 2019).  Malaria is 

widely distributed in tropics and subtropics 

of Africa, Asia and Latin America. Malaria 

can be prevented using insecticide treated 

mosquito nets, removing the breeding 

ground of insect vector and killing adult 

mosquitoes by insecticides (WHO, 2019). 

Malaria can be treated in many parts of the 

world, chloroquine resistance stains of P. 

falciparum are present other agents includes 

mefloquine, quinine, guanidine, 

pyrimethamine-sulfadoxine, artemeter and 

doxycycline were employed (WHO, 2017). 

The vast majority of malaria patients live in 

endemic, mainly tropical countries. 

Although malaria has been eradicated from 

North America and Europe, there has been 

resurgence in many parts of the tropics 

despite massive control efforts (WHO, 

2019). Moreover, the malaria parasites are 

developing resistance to the current 

therapies and the mosquito vectors to 

insecticides, also poor sanitation increases 

the breeding ground of insect vectors 

(mosquito) WHO, 2019).  

Quinine and derivatives of artemisinin are 

the two most common plants products useful 

in clinical practice. In the case of 

artemisinin, chemical modifications of the 

natural compound have led to a series of 

highly potent anti-malaria (Mekonnen, 

2015). The constant evolution of the malaria 

parasite (plasmodium) has rendered the most 

commonest available anti-malarial 

treatments ineffective, especially with the 

recent reports about the increasing resistance 

of Plasmodium falciparum to artemisinin- 

based compounds(Christian et al., 2015).  

Anti-malarial resistance has also undermined 

malaria control efforts and continues to be a 

threat (WHO 2010). Drug resistance has 

increased the burden of malaria in Africa 

and there is deep concern that this parasite 

will soon develop total resistance to such 

treatments. This has led researchers to look 

for other alternatives, among which is the 

evaluation of medicinal plants (Christian et 

al., 2015). Hence, there is need to explore 

and utilize the naturally endowed rich 

biodiversity of communities through 

research that could translate to benefits for 

mankind. Therefore, such studies on 

medicinal and beneficial plants could 

provide useful leads for the synthesis of 

important active compounds (Christian et 

al., 2015). 

Historically, communities in tropical regions 

have used local plants as means of 

preventing and treating malaria (Okigbo, 

2009; Willcox, 2004). There were over 1200 

plant species used in the treatment malaria 

throughout the world (Willcox, 2004). 

Similarly, medicinal plants are widely used 

to treat malaria (Katuura et al., 2007). Some 

plants which are widely used as anti-

malarials have been shown to be 

significantly active in vitro and in vivo 

against Plasmodium species (Willcox et al., 

2011). For this reason, herbal medicine 

continues to play an essential role in 

covering the basic health needs in many 

developing countries, including Nigeria 

(Kuglerova et al., 2011). Many existing anti-

malarial drugs have been produced from the 

active compounds of plants such as quinine 

from the Cinchona bark and artemisinin 

from Artemisia annua (Asteraceae) (Bloland 

et al., 2000; Willcox, 2004).  
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MATERIALS AND METHODS 

Collection and Identification of Plant 

Materials 

The fresh flower of Syzygium aromaticum 

(clove) flower bud was obtained from 

Kasuwar Rimi, Kano (latitude 11o59’45.6”N 

and longitude 8o31’33.3”E) and Senna 

occidentalis leaves was collected from the 

Botanical garden of Biological sciences, 

Bayero University, Kano (latitude 

11o58’50.5”N and longitude 8o28’51.5”E). 

The Syzygium aromaticum flower bud and 

Senna occidentalis leaves were identified 

and authenticated at the Herbarium of Plant 

Biology Department, Bayero University 

Kano, Nigeria and were kept and 

acknowledged with the accession numbers 

of BUKHAN 342 and BUKHAN 73 

respectively

. 

 

 

   

            Senna occidentalis leaves                  Syzygium aromaticum flower bud 

 

Extraction of the Plant Materials 

The modified protocol used by Basniwal 

(2005) was adopted, the Syzygium 

aromaticum flower bud and of Senna 

occidentalis leaves were gently separated 

and washed thoroughly with tap water at 

room temperature to facilitate drying. The 

plant materials were dried under shade for 

two weeks. These were then pounded using 

pestle and mortar to obtain a fine powder. 

One hundred grams of each plant materials 

were percolated in 1000 ml of hexane for 

five days with constant hand shaking at 

regular intervals, using successive cold 

maceration. The percolates were then 

filtered and the solvent was evaporated using 

Thermostat water bath (HH 6) brand at 

40°C. The extracts were stored in a 

refrigerator at 4°C until needed. 

Phytochemical Screening of the Hexane 

Extracts 

Small portions of the hexane extracts were 

subjected to the phytochemical test 

following the modified methods of Trease 

and Evans (1989), Sofowora (1993) and 

Harborne (1998), methods to tests for 

alkaloids, tannins, flavonoids, steroids, 

saponins and anthraquinones. 

Collection of Test Organisms 

Test organisms (Plasmodium falciparum) 

were obtained from the parasitology 

laboratory of Sir Muhammad Sunusi 

Specialist Hospital Kano located at latitude 

12o0’0.43”N and longitude 8o31’0.19”E. 

  

31 

 



Hotoro  et al.  (2023) 

Biological and Environmental Sciences Journal for the Tropics 20(1) April, 2023              ISSN 0794 – 9057 
 

 

 

The organisms were isolated from the 

infected blood samples of patients attending 

General Outpatient Department unit with 

malaria infection, after confirming 

microscopically by placing a drop of blood 

sample on a clean grease free slide to form a 

head and tail film, the film was fixed using 

absolute ethanol, allow to air dried and 

stained with 10% Giemsa solution for 

30mins. It was then observed using oil 

immersion objective lens in compound light 

microscope (Cheesbrough, 1987). 

Preparation of the Culture Medium for 

Cultivation of Malarial Parasites 

Cultivation of malarial parasites was 

performed using modified Candle Jar 

Method developed by Trager and Jensen 

(1976). RPMI 1640 medium (containing 

25mM of HEPES buffer, glucose) was used. 

One packet (about 10.4g) of RPMI 1640 was 

dissolved in 960ml of double distilled water, 

40 μg/ml of gentamycin sulfate was added. 

This solution was passed through a Millipore 

filter of 0.22 μm porosity and sterilized in an 

autoclave at 121oC for 15 mins. This was 

then stored at 4oC in refrigerator as 96ml 

aliquots in glass media bottle. 

Washing Medium (incomplete medium), 

Serum Preparation and formation of the 

Complete Medium 

The washing medium was achieved by 

adding 4.2 ml of 5 % sodium bicarbonate to 

the 96 ml of stock RPMI 1640 medium but 

the medium is still incomplete. To obtained 

complete medium, blood group O Rhesus 

positive was collected from the blood bank 

of Sir Muhammad Sunusi Specialist 

Hospital in a plain container and kept at 4oC 

and then centrifuged at 10,000 rpm for 20 

mins, at 4oC. The serum was separated 

aseptically and kept in aliquots, then 

inactivated by keeping it at 56oC water bath 

for half an hour. After inactivation the 

serum, 10 ml of the inactivated serum was 

added to 90 ml of the incomplete medium to 

get a complete enriched medium for culture. 

Furthermore, this inactivated serum could be 

stored in deep freezer at -20o C / -70o C for 

up to six months. 

Preparation of Infected Erythrocytes 

(RBCs) for Culture 

Parasite used for the study were field 

specimens obtained from the patient/subjects 

positive of malaria. The parasite was 

confirmed to be P. falciparum based on the 

slide smear observation of the positive slide 

by the hospital laboratory scientist. After 

that the confirmed infected blood sample 

were collected and transferred into 

centrifuge tubes containing anticoagulant 

(EDTA) and centrifuged at 1500 rpm for 10 

min at room temperature. Plasma and fats 

were removed with the sterile Pasteur 

pipette. After this washing medium was 

added, centrifuged at 1500 rpm for 10min 

and the supernatant was removed. This 

washing process were repeated three times 

after which equal amount of complete 

medium was added to the sediments 

(parasitized red blood cells) and stored at 

4oC. 

Continuous Culture of the Plasmodium 

falciparum 

The parasite was then obtained for 

continuous culture after centrifugation of the 

original blood specimen (infected blood 

sample) obtained. The infected RBCs 

obtained were washed following the 

modified Trager and Jensen, 1976 protocol. 

For initiation of culture, suspension (50 %) 

of infected cells with complete medium 

(with 15% inactivated serum) was prepared. 

Appropriate amount of uninfected cells were 

added to get an initial parasitemia of 3 to 5 

% and diluted with complete medium to get 

5 % cell suspension. The culture was kept in 

a Candle Jar incubator at 37oC. 

The culture was monitored after every 24 

hours, the medium was removed using a 

sterile Pasteur pipette without disturbing the 

parasitized cells that settled down. The 

parasitized cells were then mixed without 

frothing, a drop of blood was placed on the 

slide and a thin film was made. 
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Fresh complete media (with 10 % serum) 

was added, mixed properly and kept back in 

the incubator (Fairlamb, 1985) and the film 

was stained and examined microscopically 

following the methods described by 

Cheesbrough, 1987.   

Preparation of Different Concentrations 

of the Test Extracts 

Following the method of Ekwenye and 

Elegalam (2005) a concentration of 100 

mg/ml of both extracts were prepared by 

dissolving 0.1 g of each extract in 1 ml of 

dimethyl sulfoxide (DMSO) to form stock 

solutions of 100 mg/ml. Then, from the 

stock solution of each extract, concentrations 

of 50, 25, 12.5, 6.25 and 3.125 mg/ml were 

prepared by double dilution procedure using 

serial dilution methods (Aneja, 2005). 

Preparation of Drug (positive) Control 

Stock solution 80mg/ml of artemether was 

prepared in 70 % dimethyl sulfoxide 

(DMSO) according to the procedure of 

Noedl et al. (2002). Subsequent dilutions 

(serial dilution) were made using incomplete 

RPMI 1640 medium as a diluent to yield a 

desired two-fold concentration for the 

artemether. Fifty microliter of the solution 

was transferred to 96 well micro culture 

plates (NUNC) brand. The plate was dried in 

an incubator at 37oC and stored at 4oC in 

sterile plastic container before use in 

accordance with the procedure of Russell et 

al. (2003). 

Anti-malarial Activities of the Hexane 

Extracts against P. falciparum  
The anti-malarial activities of the Syzygium 

aromaticum (clove) flower bud and Senna 

occidentalis (coffee weed) leaves extracts 

were evaluated in vitro against Plasmodium 

falciparum grown on RPMI 1640 medium at 

various concentrations of both extracts. The 

amount of the medium, crude extracts and 

infected red blood cells sample (test 

organisms) were in ratio of 8:1:1 in the 

culture vials (WHO, 2015). The DMSO was 

used as negative control (drugs free well) 

accordingly, and artemether was used as 

positive control. All vials were kept in a 

Candle Jar incubator and were incubated at 

37°C. The percentage parasitemia were 

determined microscopically using thin blood 

smear after 72 hours intervals of the extracts 

and parasites contact. The percentage 

parasitemia of both crude extracts treated 

(tests culture) at various concentrations were 

recorded and the percentage growth 

inhibition (IC50) were calculated using 

percentage parasitemia of negative control 

and that of the test vials culture at various 

concentrations (Benoit, 1996). 

Acute Toxicity Assay of the Hexane 

Extracts 

The LD50 of the crude extracts were 

determined using Lorke method (1983). The 

study was carried out in two phases of 

thirteen (13) experimental rats (Rattus 

norvegicus) each. The first 13rats were 

labeled as A using rings for the Senna 

occidentalis (coffee weed) leaves crude 

extract and the second 13rats were labeled as 

B using rings too for the Syzygium 

aromaticun (clove) flower bud hexane 

extract. The experimental rats were deprived 

of food for 16 – 18 hours prior to 

administration of the crude extracts. In phase 

1 of the experiment, three group of three rats 

per group were used each for both extract, 

each crude extract was administered orally 

per body weight using feeding straw in 

geometrically increasing doses (10, 100 and 

1000 mg/kg). The treated rats were observed 

for four hours post administration for signs 

of toxicity. After 24 hours, when no 

mortality occurred, phase 2 of the 

experiment of both extracts was initiated. In 

phase 2, four groups of one rat each, were 

administered orally as mentioned above in 

geometrically increasing doses (1500, 2250, 

3250 and 5000 mg/kg). The rats were then 

observed for signs of toxicity for the first 

four hours and mortality for 24 hours.
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The arithmetic means of the lowest dose that 

killed the rats and the highest dose that did 

not kill were taken as the mean lethal dose 

(LD50) of the both extracts, as calculated 

using the following formula.  

LD50 = Maximum non-lethal ×  Minimum 

lethal dose for both animal species (Lorke, 

1983). 

Data Collection and Analyses 

Determination of Percentage Parasitemia 

and Growth Inhibition (%GI) 

The percentage of parasitemia was 

determined using the methods adopted by 

(Kalra et al., 2006). From the test(s) vials, 

thin smears were prepared on slides. The 

slides were allowed to dry and then fixed 

with absolute ethanol. After fixing, the slides 

were allowed to dry and then stained with 10 

% Giemsa in methanol for 30 mins. After 

30mins the slides were rinsed with water and 

then allowed to air dry. To estimate the 

percentage of red blood cells infected with 

Plasmodium falciparum, the slides were 

carefully observed under microscope using 

×100 oil immersion objective lens at five 

different fields on each slide. The percentage 

parasitemia was calculated using the 

following formula. 

% Parasitemia = 
𝐏𝐚𝐫𝐚𝐬𝐢𝐭𝐢𝐬𝐞𝐝 𝐑𝐁𝐂

𝐓𝐨𝐭𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐑𝐁𝐂
 × 100   

The percentage of growth inhibition (% GI) 

of each concentration of the crude extracts 

was determined using the following 

equation:     

% GI = 
𝑎−𝑏

𝑎
 × 100 

Where “a” stands for mean % parasitemia of 

negative control (drugs free well) vials and 

“b” stands for mean % parasitemia of treated 

vials; for comparing growth inhibition (GI) 

in treated vials and negative control vials. 

One way-ANOVA was used to analyze the 

data to determine significance difference 

among the selected concentrations at 72 

hours for each plant hexane extracts. The 

data were found to be normally distributed 

hence, two way-ANOVA was used to 

determine significance interaction between 

the two plant hexane extracts and their 

concentrations as computed using R version 

3.4.0 statistics software.    

 

RESULTS  

Percentage Yield and Appearance of the 

Hexane Extracts 

The mass, percentage yield and appearance 

of the hexane extracts as presented in Table 

1 revealed that, the Senna occidentalis 

(coffee weed) leaves extract appears dark 

green in color and had the highest yield of 

10.2 g and 25.5 % as compared with the 

Syzygium aromaticum (clove) flower bud 

hexane extract, which appears dark brown in 

color and had the lowest yield of 8.6 g and 

21.6 %. 
 

Table 1: Percentage Yield and Appearance of the Senna occidentalis (coffee weed) and 

Syzygium aromaticum (clove) Flower Bud Hexane Extracts  

Plants  Mass (g) Percentage Yield (%) Hexane Extracts Appearance 

S. occidentalis 10.2 25.5 Dark green in color 

S. aromaticum 8.6 21.5 Dark brown in color 

 

Qualitative Phytochemical Screening of 

the Senna occidentalis (coffee weed) and 

Syzygium aromaticum (clove) Flower Bud 

Hexane Extracts 
The phytochemical screening for the 

selected plant extracts was conducted 

following the modified methods of Harborne 

(1998), Sofowora (1993) and Trease and 

Evans (1989). The result presented in Table 

2; confirmed the presence of alkaloids, 

flavonoids, saponins, tannins, 

anthraquinones and steroids in both plants 

extracts, except for steroids which was 

absent in Syzygium aromaticum (clove) 

flower bud extract. And all the tests were 

carried out in triplicates (Table 2). 
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Table 2: Phytochemical Screening of Hexane Extracts of Senna occidentalis (leaves) and 

Syzygium aromaticum (flower bud) 

Plants spp.                      Alkaloids   Flavonoids   Saponins     Tannins    Anthraquinones   

Steroids 

 

Senna occidentalis           +                +                   +                +                     +                  +  

Syzygium aromaticum     +                 +                  +                 +                    +                   - 

KEY: + = Present and - = Absent. 

 

Anti-Malarial Activity of Hexane Extracts 

of Senna occidentalis (coffee weed) Leaves 

and Syzygium aromaticum (clove) Flower 

bud against P. falciparum  

Comparison of anti-malarial activity of S. 

occidentalis and S. aromaticum hexane 

extracts at different concentrations against P. 

falciparum revealed lower infected RBC 

(1.3 and 1.7) at concentration of 50mg/ml 

than concentration of 3.125 mg/ml (9.3 and 

9.0), while higher infected RBC was 

recorded from negative control (11.3 and 

11.0) for S. occidentalis and S. aromaticum 

respectively. The percentage growth 

inhibition as calculated using mean infected 

RBC count and mean RBC count shows a 

significant difference at different 

concentrations at p< 0.05 with Senna 

occidentalis having the highest growth 

inhibition (87.0 %) as compared to Syzygium 

aromaticum (81.1 %) (Table 3). The 

comparison of the efficacy of S. occidentalis 

and S. aromaticum hexane extracts against 

P. falciparum is presented in Figure 1.  

 

Table 3: Anti-malarial Activity of S. occidentalis leaves and S. aromaticum flower bud 

Hexane Extracts at Different Concentrations against P. falciparum with Respect to 

their Percentage Growth Inhibition 

Key: RBC = Red Blood cells, SD = Standard Deviation 

 

 

 

Parameters Concentration (mg/ml) 

    50       25     12.5 6.25 3.125 Control 

 

S. occidentalis 

Mean RBC (SD) 

Mean infected RBC 

(SD) 
 

Mean % Parasitemia 

% Growth inhibition 

 

S. aromaticum 

Mean RBC (SD) 

Mean infected RBC 

(SD) 

 

Mean % Parasitemia 

% Growth inhibition 

 

103 ± (5.0) 

1.3 ± (0.6)    

 
 

1.28   

87.0 

 

 

100 ± (14.2) 

1.7 ± (0.6)    

 

 

1.63   

81.1 

 

105 ± (4.6) 

3.3 ± (0.6) 

 

 

3.19   

67.7 

 

 

109 ± (15.0) 

5.3 ± (0.6) 

 

 

4.98   

42.3 

 

87.3 ± (20) 

4.3 ± (0.6) 

 

 

5.11 

50.0 

 

 

117 ± (8.6) 

6.3 ± (1.5) 

 

 

5.42 

37.2 

 

117 ± (27.2) 

7.0 ± (1.0) 

 

 

6.26 

36.6 

 

 

114 ± (22.7) 

8.7 ± (0.6) 

 

 

7.91 

8.3 

 

122 ± (14) 

9.3 ± (0.6) 

 

 

7.41 

25.0 

 

 

117 ± (13) 

9.0 ± (1.0) 

 

 

7.85 

9.0 

 

115 ± (13.5) 

11.3 ± (1.2) 

 

 

9.88 

- 

 

 

128 ± (9.7) 

11.0 ± (1.0) 

 

 

8.63 

- 
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Figure 1: Comparison of the Efficacy of S. occidentalis and S. aromaticum hexane extracts 

against P. falciparum at Different Concentrations with respects to their mean Infected 

Red Blood Cells count (Growth inhibition) 

 

Acute Toxicity Study of hexane extracts of 

Senna occidentalis (coffee weed) Leaves 

and Syzygium aromaticum (clove) Flower 

bud 
The acute toxicity of the Senna occidentalis 

(coffee weed) Leaves and Syzygium 

aromaticum (clove) flower bud hexane 

extracts were conducted following the 

protocol adopted by Lorke (1983). The 

result showed no mortality in any of the 

experimental three groups in phases I after 

24 hours of oral administrations of both 

extracts at doses of 10, 100 and 1000 mg/kg 

to each three groups. This initiates the phase 

II of the experiment were both extracts 

administered orally in geometrical 

increasing doses of 1500, 2250, 3250 and 

5000 mg/kg to the second four groups of one 

rat each, after 24 hours no mortality were 

also recorded. The oral median dose (LD50) 

for the crude extracts of the Senna 

occidentalis (coffee weed) Leaves and 

Syzygium aromaticum (clove) flower bud 

were therefore estimated to be greater than 

5000 mg/kg and no sign of behavioral 

changes were also observed up to four 

weeks (Tables 4). 

 

Table 4: Acute Toxicity Study on Hexane Extracts of Senna occidentalis (leaves) and 

Syzygium aromaticum (clove) flower bud 
Treatment Group Number of 

Animals 

Dose (mg/kg) Mortality 

recorded after 

24h Senna 

occidentalis 

Mortality recorded 

after 24h  

Syzygium 

aromaticum  

 

Phase 1 

 

 

Phase 2 

I 

II 

III 

I 

II 

III 

IV 

3 

3 

3 

1 

1 

1 

1 

10 

100 

1000 

1500 

2250 

3250 

5000 

0/3 

0/3 

0/3 

0/1 

0/1 

0/1 

0/1 

0/3 

0/3 

0/3 

0/1 

0/1 

0/1 

0/1 

 

Key: Numerator = Number of animals died and Denominator = Number of animals tested. 
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DISCUSSION 
Senna occidentalis (coffee weed) leaves and 

Syzygium aromaticum (clove) flower bud 

evaluated in this study were identified 

through an ethno-botanical approach 

whereby plants are selected based on their 

use in local traditional settings to 

treat/control malaria associated symptoms. 

Other methods are used to identify plant 

species for biological evaluation such as 

random approach, chemotaxonomic 

approach and phytochemical approach 

(Frabicant and Fransworth 2001). 

The qualitative pharmacological analyses of 

Senna occidentalis leaves hexane extract 

revealed the presence of alkaloid, flavonoid, 

saponins, tannins, anthraquinones and 

steroids. These phytochemical results are in 

line with that of Nuhu and Aliyu (2008), 

Olurundare et al. (1992) and Tona et al. 

(2004), while they differ with that of Bin-

Hafeez et al. (2001). This might be due to 

different solvent (water) used in extraction 

of the plant materials which confirms that 

polarity affects the extraction of some 

secondary metabolites. These 

phytochemicals are known to be biologically 

active, with one or more therapeutic uses 

and thus aid the anti-malarial activity of the 

selected plant extracts (Odeja et al., 2014). 

Syzygium aromaticum flower hexane extract 

however, revealed the presence of alkaloid, 

flavonoid, saponins, tannins, anthraquinones 

however, only steroids were found to be 

absent. These phytochemicals result 

corroborate the work of Ayoola et al. (2008) 

who also reported the presence of alkaloid, 

flavonoid, saponins, tannins and 

anthraquinones in the crude extract of S. 

aromaticum. Scrutiny of past research on S. 

aromaticum, shows that not much has been 

reported on the anti-malarial activity. 

Literature related to anti-malarial activity 

and phytochemical constituent of S. 

aromaticum is scanty. This might be 

attributed to the fact that S. aromaticum is a 

tree indigenous to West Africa and therefore 

research on the plant is scanty and claims by 

traditional herbalists on the usefulness of the 

plant as medicine mostly centered on the use 

of the stem bark, root and leaf not the 

flower. 

The anti-malarial activity of Senna 

occidentalis in this study showed IC50 at 

concentrations of 50, 25 and 12.5 mg/ml. 

This is in line with the research 

demonstrated by Sharma et al. (2000) and 

Bin-Hafeez et al. (2001) which showed that 

at concentration of 50 and 25 mg/ml S. 

occidentalis hexane extract inhibits the 

growth of P. falciparum with the high 

percentage of 93 and 71.1 %. It is likely that, 

this activity could be attributed to the 

presence of phytochemicals with anti-

malarial properties like alkaloid, flavonoid, 

saponins, tannins, anthraquinones and 

steroids in this plant (Oliveira, 2009). 

According to the anti-malarial activity 

observed by Choudhary and Nagori (2013) 

the concentration of 25mg/ml was found to 

be more effective with percentage growth 

inhibition of 63%. However, this work 

differs with that of Chukwujekwu et al. 

(2006) in which the anti-malarial activity 

showed only at concentration of 6.25mg/ml 

with %GI of 57.6 %. The research 

conducted by Sheeba et al. (2009) showed 

more or less anti-malarial activity at all 

concentrations. This might be due to the 

different season, weather conditions or used 

species of plasmodium.  

The extract of clove flower (S. aromaticum) 

showed strong anti-malarial activity against 

P. falciparum at only concentration of 50 

mg/ml from the result obtained, this is in 

agreement with the result of previous study 

by Oshomoh and Idu (2012) who reported 

that extract from the clove flower (S. 

aromaticum) has appreciable activity against 

P. falciparum at concentration of 50mg/ml 

with % GI of 85.1 %. 
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The finding of this study corroborated the 

report of Ayoola (2008) who equally 

reported that S. aromaticum is active on P. 

falciparum at higher concentration of 

100mg/ml. According to the investigation 

carried out by Oshomoh (2015), S. 

aromaticum hexane extract was found to be 

active on P. falciparum at various 

concentrations of 50, 25, 12.5 and 6.25 

mg/ml, and this is in disagreement with the 

result of the present study. The variation 

might be as a result of using different 

solvent in extraction (water) or due to the 

absent of strong secondary metabolite with 

anti-malarial property (steroids). 

From the results of acute toxicity study of 

Senna occidentalis (coffee weed) leaves and 

Syzygium aromaticum (clove) flower hexane 

extracts no mortality was recorded in all 

experimental groups within 24 hours and up 

to four weeks after oral administration of 

5000 mg/kg of each plant extract. According 

to the toxicity classes of Hodge and Sterner 

(2005) said that, any compound with oral 

LD50 (rat) of 5000 mg/kg or less could be 

considered as practically harmless. This is in 

conformity with the findings by Stephen and 

Duffy (2001), their findings also showed 

that both the plant extracts were found to be 

experimentally safe. This work is a line with 

that of Shiavone et al. (2008). However 

differ with that of Raffi and Mark (2009) 

with mortality recorded at phase I, group III 

(1000 mg/kg) as well as phase II at all 

groups. Hence oral administrations of Senna 

occidentalis (coffee weed) leaves and 

Syzygium aromaticum (clove) flower hexane 

extracts at doses of less than or equal to 

5000mg/kg would be not experimentally 

safe (Gadanya, 2011).  

      

CONCLUSIONS 

From the research result, it was confirmed 

that, hexane extracts of; Senna occidentalis 

(coffee weed) leaves and Syzygium 

aromaticum (clove) flower have an extracts 

with secondary metabolites like alkaloids, 

flavonoids, saponins, tannins, 

anthraquinones and steroids; only steroids 

were found to be absent in S. aromaticum. In 

addition, the inhibitory effects of Senna 

occidentalis (coffee weed) leaves and 

Syzygium aromaticum (clove) flower hexane 

extracts against P. falciparum at 

concentrations of 50, 25 and 12.5 mg/ml of 

S. occidentalis, were confirmed, while in the 

case of S. aromaticum, inhibitory effect was 

only at 50mg/ml. The presence of 

phytochemicals in these extracts might have 

been responsible for the anti-malarial 

activities possessed by the plants, which 

supports the uses of these plants to treat 

malaria associated symptoms in 

local/traditional settings. The hexane 

extracts of the two selected plants showed 

that Senna occidentalis was more potent 

than Syzygium aromaticum. Acute toxicity 

showed that, Senna occidentalis (coffee 

weed) leaves and Syzygium aromaticum 

(clove) flower hexane extracts are 

experimentally harmless. 
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