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ABSTRACT 
 
Aim: To study the phytochemical, proximate, antimicrobial and anti-malarial activities of leaf extracts 
of Justicia carnea 
Methods: The leaf sample of Justicia carnea which has been used in Nigeria folklore in treating 
malaria, cancer and many other diseases was extracted with methanol, ethyl acetate and n-hexane. 
The extracts were subjected to qualitative and quantitative phytochemical screening, proximate, 
anti-malarial and antimicrobial screening.  
Results: The results showed that alkaloids, flavonoids, glycosides, phenolic compounds were 
present. Ethy acetate extract also exhibited the highest suppression against malaria parasite in-
vitro, more than chloroquine. This inhibition and high abundance of alkaloids and glycosides gave 
credence to the therapeutic use of the plant as anti-malaria drug. The three extracts showed a 
concentration-dependent inhibition against S. aureus, Aspergillus spp and Bacillus spp. S. typhi, K. 
pneumonia, P. aerogenosa and C. albicans were resistant in all concentrations of the extracts.  
Conclusion: The therapeutic use of the leaves of J. carnea in treatment of malaria was validated. 
Its antimicrobial activity was also affirmed in some of the tested organisms. 
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1. INTRODUCTION 
 
Malaria remains a major threat to public health 
and economic development in the tropical and 
subtropical regions of the world, causing high 
morbidity and mortality [1-4]. It is a leading cause 
of death and disease in many developing 
countries, where young children and pregnant 
women are the groups most affected [5-7]. It is 
believe that nearly 1 in every 5 deaths among 
kids in Africa is as a result of malaria. In Nigeria, 
malaria is a major public health problem where it 
accounts for more cases and deaths than any 
country world over. About 97% of Nigeria’s 
populations are at risk for malaria because of 
their location. It is only 3% of Nigeria’s 
populations live in the malaria free zones. 
Malaria alone accounts for more than 300,000 
deaths each year in Nigeria [3,8]. Apart from 
burdens from malaria affecting the developing 
countries, they, especially sub-Saharan African 
countries, are also faced with the challenges of 
infectious tropical diseases such as HIV/AIDS, 
cholera, and tuberculosis, which claim millions of 
lives annually [9]. Medicinal plants have been 
used against various diseases for thousands of 
years, and 80% of the worldwide population still 
depends on herbal medicines [10-11]. Various 
plants have their antimalarial efficacies 
scientifically demonstrated and the active 
compounds isolated with their probable 
mechanisms of action studied [12].  Spread of 
multidrug-resistant strains of Plasmodium and 
the adverse side effects of the existing anti-
malarial drugs have necessitated the search for 
novel, well tolerated and more efficient 
antimalarial drugs [6,13,14]. Justicia carnea 
Lindl, a species of Justicia which is the largest 
genus of Acanthaceae family [15-16] has been 
reported to be used ethnomedicinally in 
treatment of malaria and many infectious 
diseases. The plant is known as blood root, 
hospital too far, oso-afia, ogwu obara in Nigeria. 
J. carnea has been reported to be used in 
treatment of malaria, cancer, HIV, epilepsy, 
inflammation, sickle cell disease, arthritis, 
whooping cough, anemia, tumor, liver disease, 
hepatitis, diabetes, typhoid and bronchitis cold 
[17-25]. Hypocholesterolemic, anti microbial, 
antioxidant, analgesic and anti allergic            
properties of the plant have also been reported 
[20,22]. There is no available literature              
on the pharmacological activity of the plant 
against malaria and some infectious               
diseases. 

2. METHODOLOGY 
 

2.1 Materials and Methods 
 

2.1.1 Collection and identification of the plant 
 

The leaves of Justicia carnea Lindl were 
collected within the surroundings of the Zik 
Avenue, Enugu State, Nigeria. Mr. Alfred Ozioko 
(The Chief Taxonomist) of International Center 
for Ethnomedicine and Drug Development 
identified and authenticated the leaves. 
Herbarium specimens were deposited in the 
herbarium of the International Center for 
Ethnomedicine and Drug Development (Voucher 
number: Intercedd/26058).  
 
2.1.2 Extraction procedure 
 
The Justicia carnea leaves were air- dried and 
ground. 1 kg of the sample was macerated with 6 
liters each of methanol, ethyl acetate and n-
hexane for 48 hours in an air-tight container with 
constant stirring. The mixtures were filtered with 
a glass funnel embedded with cotton wool into a 
beaker. The filtrates were concentrated by 
evaporating in a rotary evaporator at 40˚C to 
remove the solvents and labeled JcLM (methanol 
extract), JcLE (ethyl acetate extract) and JcLH 
(n-hexane extract). 
 

2.2 Proximate Analysis 
 
2.2.1 Moisture content determination 
 
Moisture content was determined according to 
the standard method of Association of official 
analytical chemists (AOAC) 2010 [26]. A petri-
dish was washed and dried in the oven. Exactly 2 
g of the sample was weighed into petri dish. The 
weight of the petri dish and sample is noted 
before drying. The petri-dish containing the 
sample was put in the oven and heated at 100 

0
C 

for 1 hour, the result was noted and then heated 
another 1 hour until a steady result was obtained 
and the weight noted. The drying procedure was 
continued until a constant weight was obtained. 
 

% moisture content = (W1 –W2) x 100:        Equation 1 
                                                Wt  

 
Where: W1 = weight of petri dish and sample 
after drying 
  
W2 = weight of petri dish  
Wt = weight of sample 
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2.2.2 Ash content determination 
 
Ash content was determined according to the 
standard method of AOAC (2010). Empty 
platinum crucible was washed, dried and the 
weight noted, exactly 2 g of wet sample was 
weighed into the platinum crucible and placed in 
a muffle furnace at 500 OC for 3 hours. The 
sample was cooled in desiccators after burning 
and weighed. 
 
% Ash content = W3 – W1 x 100:        Equation 2 
                              W2 –W1      1 
 
Where, 
 
W3 = weight of crucible and ash 
W2= weight of crucible and sample 
W1 = weight of crucible 
 
2.2.3 Fiber content determination 
 
Fiber content was determined according to the 
standard method of AOAC (2010). About 2 g of 
the sample was defatted with petroleum ether (if 
the fat content was more than 10%). The sample 
was boiled under reflux for 30 minutes with 100 
ml of a solution containing 1.25% of H2SO4 per 
100 ml of solution. The solution was filtered 
through several layers of cheese cloth on a fluted 
funnel, washed with boiling water until the 
washings were no longer acid. The residue was 
transferred into a beaker and boiled for 30 
minutes with 100 ml of a solution containing 1.25 
NaOH per 100 ml. The final residue was filtered 
through a thin but close pad of washed and 
ignited asbestos in a Gooch crucible, dried in an 
electric oven and weighed, incinerated, cooled 
and weighed. 
  
The loss in weight after incineration x 100 is the 
percentage of crude fiber 
 

% crude fiber = weight of fiber x 100   Equation 3 
                         Weight of sample 
 

2.2.4 Protein content determination 
 

Protein content was determined according to the 
standard method of AOAC (2010). Exactly 0.5 g 
of sample was weighed into a 30 ml kjehdal flask 
(gently to prevent the sample from touching the 
walls of the side of each and then the flasks was 
stoppered and shaken). Then 0.5 g of the kjedahl 
catalyst mixture was added. The mixture was 
heated cautiously in a digestion rack under fire 
until a clear solution appeared. The clear solution 
was then allowed to stand for 30 minutes and 

allowed to cool. After cooling, about 100 ml of 
distilled water was added to avoid caking, 50 ml 
was transferred to the kjedahl distillation 
apparatus. A 100 ml receiver flask containing 5 
ml of 2 % boric acid and indicator mixture 
containing 5 drops of Bromocresol blue and 1 
drop of methylene blue was placed under a 
condenser of the distillation apparatus so that the 
tap was about 20 cm inside the solution. The 5 
ml of 40 % sodium hydroxide was added to the 
digested sample in the apparatus and distillation 
commenced immediately until 50 drops got into 
the receiver flask, after which it was titrated to 
pink colour using 0.01 N Hydrochloric acid. 
 
Calculations:  
  
% Nitrogen = Titre value x 0.01 x 14 x 100   Equation 4 
          Weight of sample 
 
% Protein = % Nitrogen x 6.25 
 
2.2.5 Fat content determination  
 
Fat content determination was determined 
according to the standard method of AOAC 
(2010). 250 ml clean flask was dried in oven at 
105 to 110 0C for about 30 minutes. It was 
transferred into a desiccator, allowed to cool and 
the weight noted. The flask was filled with about 
300 ml of petroleum ether (boiling point 60 

0
C), 

the extraction thimble was plugged lightly with 
cotton wool and soxhlet apparatus assembled. 
The set-up was allowed to reflux for about 6 
hours. The thimble was removed with care and 
petroleum ether collected in the top container of 
the set-up, drained into a container for re-use. 
When flask was almost free of petroleum ether, It 
was removed and dried at 105 to 110 

0
C for 1 

hour, transferred from the oven into a desiccator 
and allowed to cool. The % of the fat was 
calculated as: 
 
% fat = weight of fat   x   100               Equation 5 
            Weight of sample 
 
2.2.6 Carbohydrate content determination  
 

Carbohydrate content was determined according 
to the standard method of AOAC (2010). 
 
% Carbohydrate = 100 – (% Protein + % 
Moisture + % Ash + % Fat + % Fibre):Equation 6 
 

2.3 Phytochemical Analysis  
 
The methanol, ethyl acetate and n-hexane leaf 
extracts of J. carnea were used for qualitative 
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phytochemical screening. To identify the 
chemical constituents of plant extract, standard 
procedures were followed [7]. 
. 

2.4 Test for Flavonoids 
 
The presence of flavonoids was done using 
standard method as described by Yadavalli et al., 
2018 [27].  
 
About 5 ml of dilute ammonia solution was added 
to the extracts of J. carnea followed by addition 
of concentrated H2SO4. A yellow color in the 
extract indicated the presence of flavonoids. The 
yellow colouration disappeared on standing. 
 

2.5 Test for Alkaloids 
 
Alkaloids determination was done using Mayer’s 
test; 
 
In a test tube, 1ml of each of the extracts was 
added, followed by addition of 1ml of Meyer’s 
reagent (Mixture of 13.5 of HgCl2 in 20 ml of 
distilled H2O and 49.8 g of KI in 20 ml distilled 
water). The solution was mixed properly and 
absence of cream colour /precipitates indicated 
absence of alkaloids [28].   
 
2.6 Test for Terpenoids (Salkowski test) 
 
Salkowski test was used in the determination of 
presence of terpenoids. 5 ml of each of the 
extracts was mixed in 2 ml of chloroform, and 3 
ml concentrated H2SO4 was carefully added to 
form a layer. A reddish brown colouration of the 
interface was formed to show positive results for 
the presence of terpenoids [29].  
 

2.7 Test for Saponins 
 
Foam test was used in the determination of 
saponins.  2 ml of each of the extracts was 
added to 6 ml of water in a test tube. The mixture 
was shaken vigorously and observed for the 
formation of persistent stable froth. The frothing 
was mixed with 3 drops of olive oil and shaken 
vigorously, then observed for the formation of 
emulsion, which indicated the presence of 
saponins [30].  
 

2.8 Test for Carbohydrates (Molish’s 
Test) 

 

To 2 ml of each of the extracts, two drops of 
alcoholic solution of α-naphthol were added. The 
mixture was shaken vigorously and 1ml of 

concentrated H2SO4 was added slowly along the 
sides of the test tube and allowed to stand. A 
violet ring indicated the presence of 
carbohydrates [31]. 
  
2.9 Test for Steroids 
 

About 2 ml of chloroform and concentrated 
H2SO4 were added with the 5 ml aqueous plant 
crude extracts. In the lower chloroform layer red 
color appeared that indicated the presence of 
steroids  [32].  
 

2.10 Test for Proteins (Millon’s test)  
 

To 2ml of extracts, few drops of Millon’s reagent 
(1g of Hg was dissolved in 9 ml of fuming HNO3. 
Equal volume of distilled H2O was added when 
the reaction was completed) were added. A white 
precipitate indicated the presence of proteins 
[33]. 
 

2.11 Test for Cardiac Glycosides  
 
To 0.5 ml of the extracts, 2 ml of glacial acetic 
acid and few drops of ferric chloride were added. 
This was under layered with 1 ml of conc. H2SO4. 
Formation of brown ring at the interface indicated 
the presence of cardiac glycosides [34]. 
  
2.12 Test for Tannins (Ferric chloride 

Test) 
 

To 2 ml of each extract, 10% of alcoholic ferric 
chloride was added; formation of brownish blue 
or black colour indicated the presence of tannins 
[35]. 
 

2.13 Test for resins (Turbidity Test)  
 
About 10 ml of distilled water were added to 1 g 
of dried plants, and ultrasonicated for 15 minutes 
at 300

0
C. The mixture was filtered. Occurrence 

of turbidity showed the presence of resins [36]. 
 

2.14 Test for Reducing Sugars (Fehling’s 
test)  

 

About 0.5 g of the extracts was dissolved in 
distilled water and filtered. The filtrate was 
heated with 5 ml of equal volumes of Fehling’s 
solution A and B. Formation of a red precipitate 
of cuprous oxide was an indication of the 
presence of reducing sugars [37].  
 

2.15 Test for Resins (Turbidity Test)  
 

Distilled water (10 ml) was added to dried plants 
(1 g), and ultrasonicated for 15 minutes at 30 ºC. 
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The mixture was filtered. Occurrence of turbidity 
showed the presence of resins [36]. 
 

2.16 Test for Oils (Saponification Test) 
 

Few drops of 0.5 N alcoholic potassium 
hydroxide solution were added to a small 
quantity of extract along with a drop of 
phenolphthalein. The mixture was heated on a 
water bath for 2 hours. Formation of soap 
indicated the presence of oils [38]. 
 

Test for anthocyanins:  
 

i) To the substance, 10% sodium hydroxide was 
added; blue color showed the presence of 
anthocyanins. ii) To the substance conc. 
sulphuric acid was added, yellowish orange color 
confirmed the presence of anthocyanins               
[39]. 
 

2.17 Quantitative Phytochemical Analysis 
 

The quantitative analysis  was carried out 
according to the methods described by Raaman, 
2006;  Ukoha et al., 2011; Senguttuvan et al, 
2014; Sankhalkar and Vernekar, 2016; Anarado 
et al, 2020  [38, 40-43] with slight modifications 
  

2.17.1 Alkaloids determination 
 

Into a 250 ml beaker, 5 g of the powdered 
sample and 200 ml of 10% acetic acid in ethanol 
were added. The mixture was stood for four (4) 
hours at room temperature (25°C). Thereafter, 
the mixture was filtered through Whatmann filter 
paper No. 42. The filtrate was concentrated by 
evaporation over a steam bath to ¼ of its original 
volume. To precipitate the alkaloid, concentrated 
ammonium hydroxide solution was added in 
drops to the extract until it was in excess. The 
resulting alkaloids precipitate was recovered by 
filtration using previously weighed filter paper. 
After filtrate was dried in the oven at 80°C, the 
alkaloids content was calculated and expressed 
as a percentage of the weight of the sample 
analyzed. 
 

% weight of Alkaloids = [(W2 – W1) /Wt ]  X 100/1  equation 7 
 

Where, 
 

W1 = weight of filter paper 
W2 = weight of filter paper + alkaloids precipitate 
(residue) 
Wt= weight of the sample 
 

2.18 Flavonoids Determination 
 

With 100 ml of 80% aqueous methanol, 10 g of 
the plant sample was extracted at room 

temperature. The whole solution was filtered 
through Whatmann filter paper No. 42 (125mm). 
The filtrate was transferred into a crucible and 
evaporated into dryness over a water bath and 
weighed to a constant weight.  
 
% Flavonoids = [(W2 – W1) / Wt] X 100/1 : equation 8 
 
Where, 
 
W1= Weight of crucible 
W2= Weight of crucible + Flavonoid extract 
(residue) 
Wt= weight of the sample 

 
2.19 Determination of Saponins 
 
Into a conical flask, 20 g of the sample and 100 
cm3 of 20% aqueous ethanol were added. The 
mixture was heated over a hot water bath for 4 
hours with continuous sliming at about 55°C. The 
mixture was filtered and the residue re-extracted 
with another 200 ml 20% ethanol. The combined 
extracts were reduced to 40 ml over water bath 
at about 90°C. The concentrate was transferred 
into 250 ml separatory funnel and 20 ml of diethyl 
ether was added and shaken vigorously. The 
aqueous layer was recovered while the ether 
layer was discarded. The purification process 
was repeated. 60 ml of n-butanol was added. 
The combined n-butanol extracts were washed 
twice with 10 ml of 5% aqueous sodium chloride. 
The remaining solution was heated in water bath. 
After evaporation, the sample was dried in oven 
to a constant weight. The saponins content was 
calculated in percentage.  

 
% Saponins = [(W2 – W1) / Wt] X 100/1:                Equation 9 

 
Where, 

 
W1= Weight of filter paper 
W2= Weight of filter paper + Saponin extract 
(residue) 
Wt= weight of the sample 
 

2.20 Tannins Determination 
 
Into a 50 ml plastic bottle, 500 mg of the sample 
was added. 50 ml of distilled water was added 
and shaken for 1 h in a mechanical shaker. This 
was filtered into a 50 ml of volumetric flask and 
made up the mark. Then 5 ml of the filtrate was 
added into a test tube and mixed with 2 ml of 
0.1M FeCl3 in 0.1M HCl and 0.008M potassium 
ferrocyanide. The absorbance was measured at 
120 nm within 10 min.  
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% Tannins = (An/As) X  C  X (100/W)  X (Vf/Vn):  
equation 10 
 

Where: 
 

An= Absorbance of test sample 
As= Absorbance of standard solution 
C= Concentration of standard solution 
W= Weight of sample 
Vf= Total volume of extract 
Vn= Volume of extract analyzed 
 

2.20.1 Total phenolics content 
 

Total phenolic content was determined using 
Folin-Ciocalteu (FC) reagent. The plant extract 
(0.5 mL) was mixed with 0.5 mL of FC reagent 
(1:1 diluted with distilled water) and incubated for 
5 min at 22°C followed by addition of 2 mL of 
20% Na2CO3. The mixture was then incubated 
further at 22°C for 90 min and the absorbance 
was measured at 650 nm. The total phenolic 
content (mg/mL) was determined using gallic 
acid as standard. 
 

2.20.2 In vitro antiplasmodial assay against P. 
falciparum strains  

 

The method used to measure parasite viability 
was the parasite lactate dehydrogenase activity 
(pLDH) method of Makler et al. (2013) [44]. Each 
extract was screened for an in vitro 
antiplasmodial activity using the chloroquine 
sensitive (CQS) D10 strain. Antiplasmodial 
activities of extracts were investigated against 
the chloroquine sensitive (CQS) and chloroquine 
resistant (CQR) strain of P. falciparum.  
 

Extracts were serially diluted two-fold in complete 
medium up to a concentration of 0.5 µg/ml using 
a flat-bottomed 96-well microtitre plate. CQ was 
taken as a positive control drug and was tested 
at a starting concentration of 0.5 µg/ml. 
Unparasitised red blood cells (RBC) were added 
to column 1 (blank) which had no drugs, while 
parasitized red blood cells (pRBC) were added to 
columns 2 to 12. The plate was gassed for 2 min 
and incubated for 48 h. A final hematocrit and 
parasitemia of 2% was used for all experiments. 
Parasite growth in the wells containing different 
extract was compared to control wells. The IC50 
recorded in this study is the mean of 3 
independent experiments (the experiments were 
done in three replicates). 
 

2.21 Statistical Analysis and Data 
Evaluation  

 
To ascertain the absorbance of each well from 
the in vitro antiplasmodial experiment, plates 

were read when the colour changes from yellow 
to purple, using a microplate reader at 590 nm. 
The percentage parasite survival and the 
concentration that inhibits the growth of parasites 
by 50% were determined by measuring the 
conversion of NBT by P. falciparum. This was 
achieved by analyzing the readings from the 
microplate reader using Microsoft Excel® 2002, 
and the IC50 value was determined using a non-
linear dose response curve fitting analysis in 
Graph. 
 

2.22 Antimicrobial Analysis 
 
2.22.1 Samples 
 
Three samples of plant extracts were analyzed. 
These include: JcLM, JcLH, and JcLE. 
 
The antimicrobial sensitivity of both the crude 
and prepared concentrations of the plant extract 
was determined using the agar-well diffusion 
method [45-46].   
 
2.22.2 Test organisms  
 
Strains of Escherichia coli, Staphylococcus 
aureus, Klebsiella pneumonia, Streptococcus 
pneumonia, Candida albicans and Aspergillus 
niger were used in this study. These were 
obtained from the Department of Pharmaceutical 
Microbiology and Biotechnology, Faculty of 
Pharmaceutical Sciences, Nnamdi Azikiwe 
University, Awka. 
 
2.22.3 Culture media and other reagents used 

in the microbiological analyses 
 
Culture media used were Nutrient agar, Nutrient 
Broth, Mueller Hinton Agar, Sabouraud Dextrose 
Agar and Sabouraud Dextrose Broth (Oxoid 
Limited, England). Culture media were prepared 
according to the instructions of the 
manufacturers. 
 
2.22.4 Preparation of stock/working solutions 
 
For the primary antimicrobial screening of the 
samples, stock solutions were prepared by 
dissolving 15 mg of each sample in 3 mL of 
DMSO to obtain a working concentration of 5 
mg/mL. For determining the MICs, stock 
solutions of the samples were prepared by 
dissolving 60 mg of the each sample in 3 mL of 
DMSO to attain a working concentration of 20 
mg/mL. These were transferred to a screw 
capped bottle and stored at 4°C. 
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 2.22.5 Primary screening of the samples for 
antibacterial and antifungal activity 

 
The antibacterial and antifungal activities of the 
samples were determined by the agar well 
diffusion method. Dilutions of 2.5, 1.5 and 0.60 
mg/mL were prepared from the 5 mg/mL stock 
solution of each sample in a 2-fold dilution 
process. Twenty (20) mL of molten Mueller 
Hinton Agar (MHA) and Sabouraud Dextrose 
Agar (SDA) (for bacterial and fungal isolates 
respectively) were poured into sterile Petri dishes 
(90 mm) and allowed to set. Standardized 
concentrations (McFarland 0.5) of overnight 
cultures of test isolates were swabbed aseptically 
on the agar plates and holes (6 mm) were made 
in the agar plates using a sterile metal cork-
borer. Twenty (20µl) of the various dilutions of 
the samples and controls were put in each hole 
under aseptic condition, kept at room 
temperature for 1 hour to allow the agents to 
diffuse into the agar medium and incubated 
accordingly. Ciprofloxacin (50 μg/mL) and 
fluconazole (30 µg/mL) were used as positive 
controls in the antibacterial and antifungal 
evaluations respectively; while DMSO was used 
as the negative control. The MHA plates were 
then incubated at 37

o
C for 24 hours, and the 

SDA plates were incubated at room temperature 
(25-27oC) for 24-72 hours. The inhibition zones 
diameters (IZDs) were measured and recorded. 
The size of the cork borer (6mm) was deducted 
from the values recorded for the IZDs to get the 
actual diameter. This procedure was conducted 
in triplicate and the mean IZDs calculated and 
recorded. 
 

2.22.6 Determination of minimum inhibitory 
concentration (mic) of the samples on 
test isolates  

 

Minimum inhibitory concentration (MIC) is 
defined as the lowest concentration of the 
antimicrobial agent that inhibits the bacterial 
growth. The MICs of the samples on the test 
isolates were determined by the agar dilution 
method. The stock solution (20 mg/mL) of each 
sample was further diluted in a 2-fold serial 
dilution to obtain the following concentrations: 10, 
5, 2.5, 1.5 and 0.60mg/mL. Agar plates were 
prepared by pouring 4 mL of molten double 
strength MHA and SDA (for bacterial and fungal 
isolates respectively) into sterile Petri plates 
containing 1mL of the various dilutions of the 
sample making the final plate concentrations to 
become 4, 2, 1, 0.5, 0.25, and 0.125               
mg/mL. 

The test isolates which were grown overnight in 
broth were adjusted to McFarland 0.5 standard 
and streaked onto the surface of the agar plates 
containing dilutions of the sample. The MHA 
plates were then incubated at 37oC for 24 hours 
and the SDA plates were incubated at room 
temperature (25-27

o
C) for 24-72days, after which 

all plates were observed for growth. The 
minimum dilution (concentration) of the samples 
completely inhibiting the growth of each 
organism was taken as the MIC. 
 
3. RESULTS AND DISCUSSIONS 
 
3.1 Proximate Composition of leaf 

Sample of J. carnea   
 
The proximate composition of leaf sample of J. 
carnea  was calculated based on dry weight and 
the results were presented in Table 1 and means 
plot showed in Fig 1. The results showed that 
leaf sample of J. carnea had high contents of 
crude fiber and carbohydrates (13.63% and 
52.09%, respectively), but low contents of 
moisture, crude proteins, crude lipids, and ash 
(10.72%, 6.00%, 8.16% and 8.37% respectively). 
 

3.2 Qualitative Phytochemical Screening 
of JCL 

 
The results of the qualitative phytochemical 
screening of different extracts of J. carnea were 
shown in Table 2. The phytochemical studies of 
the JcLM extract revealed the presence of nine 
(9) out of the thirteen (13) phytochemicals 
determined with presence of alkaloids, 
flavonoids, glycosides, saponins, tannins, 
steroids, proteins, anthracynins and phenol 
compounds while terpenoids, carbohydrates, 
resins and sugars were absent.  The JcLE 
extract showed the presence of seven (7) out of 
the thirteen (13) phytochemicals determined with 
presence of alkaloids, flavonoids, glycosides, 
tannins, steroids, anthracynins and phenolic 
compounds while terpenoids, carbohydrates, 
protein, saponins, resins and sugars were 
absent. Finally the result also showed that JcLH 
extract revealed the presence of six (6) out of the 
thirteen (13) phytochemicals determined with 
presence of alkaloids, flavonoids, steroids, 
glycosides, anthracynins and phenolic 
compounds while saponins, tannins, terpenoids, 
proteins, carbohydrates, resins and sugars were 
absent.  It was observed that the abundance of 
steroids was most in the methanol extract which 
was against the report of Ghasemzadeh et al., 
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2011 and Makin et al., 2010 [47-48] that steroids 
which are lipophilic compounds would dissolve 
more in non polar solvents. The presence of 
alkaloids in all the extracts gave credence to the 
folkloric use of the plant in treating cancer [49-
52], malaria [50,52], HIV [50]. Flavonoids and 
glycosides were also reported to be anti cancer 
agents and could also be responsible in 

ethnomedicinal use of the plant as anticancer 
drug [53-57]. It was not surprising that increasing 
in polarity of the solvents increased the 
abundance of phenolic compounds, since they 
are polar compounds [47, 58]. The high 
abundance of alkaloids  [59-61] and flavonoids 
[1] in the samples also lends credence to the 
local use of the plant in treating malaria. 

 
Table 1. Proximate composition of J. carnea leaf sample 

 

Parameters   (%) Composition 
MOISTURE 10.7233+ 0.68821

cd
 

ASH 8.3667+ 0.65064cd 
PROTEINS 6.0000+ 0.15875

d
 

FIBER 13.6333+ 1.10151b 
OILS 8.1667+ 1.04083

c
 

CARBOHYDRATES 52.0933+ 1.46131
a
 

*Values are mean compositions ± Standard deviation of three (3) replicates; *Data in the same column bearing 
different superscript differ significantly (p < 0.05). 

 
Table 2. Qualitative Phytochemical Of JcL Samples 

 

Parameters JcLM JcLE JcLH 
Saponins +++ - - 
Flavonoids +++ ++ + 
Alkaloids +++ ++ + 
Tannins +++ ++ _ 
Steroids +++ + ++ 
Terpeniods - - - 
Glycosides ++ +++ + 
Carbohydrates - - - 
Proteins + - _ 
Anthracynins + + ++ 
Phenolics +++ +++ ++ 
Oils And Resins - - - 
Reducing Sugars - - - 
Key: +++ = Present in high concentration; ++ = Present in moderate concentration; +++ = Slightly or sparingly 

present; - = Absent. 
 

 
 

Fig. 1. Means plots for the proximate composition of JcL sample 
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3.3 Quantitative Phytochemical 
Screening of Leaf Sample of J. carnea 

 

The results for the quantitative phytochemical 
compositions of J. carnea sample were shown in 
Table 3 while the means plot is also shown in Fig 
2. The result showed flavonoids with the highest 
concentration (11.83mg/100g), followed by 
steroids (11.67mg/100g), saponins 
(4.58mg/100g), alkaloids (3.63mg/100g), 
phenolics (3.50mg/100g) while tannins have the 
lowest value (0.51mg/100g). 
 

Table 3. Quantitative Phytochemical Of Jcl 
Samples 

 

Phytochemicals Abundance(mg/100g) 
Alkaloids 3.6333+ 0.56862

b
 

Tannins 0.5167+ 0.09452c 
Saponins 4.5833+ 0.38188

b
 

Flavonoids 11.8333+ 0.28868a 
 Steroids 11.6667+ 0.57735

a
 

Phenolics 3.500+ 0.38223
b
 

*Values are mean scores ± Standard deviation of 
three (3) replicates; *Data in the same column bearing 

different superscript differ significantly (p < 0.05) 
 

3.4 In-vitro Antiplasmodial Efficacy of 
Leaf Extracts of J. carnea (JcL)  

 

The anti-malaria efficacy of the three extract of 
JcL and control (chloroquine) were presented in 
Table 4. JcLH extract displayed no chemo-

suppressive activity against  malaria parasite. 
Percentage inhibition/suppression analysis 
showed that the JcLE showed very high inhibition 
against the malaria parasite when compared with 
the suppression by the chloroquine (>63%). 
JcLM also showed small inhibition against 
the malaria parasite when compared with the 
activity of the control.  The very activity of the 
JcLE validated the claim that J. carnea is being 
used in treating malaria. 
 

Table 4. in-vitro antiplasmodial efficacy of 
JcL 

 
Extract  Efficacy 
JcLH (IC50 mg/ml) 0.0000+ 0.00 
JcLE (IC50 mg/ml) 7.2667+ 0.25 
JcLM (IC50 mg/ml) 2.3933+ 0.35 
Chloroquine(IC50 µg/ml) 4.5833+ 0.38 

 

3.5 Antibacterial Activity of JCL 
 
Three JCL extracts studied with four different 
concentration levels on both gram positive and 
gram negative bacteria, formed four subsets in 
accordance with the zone of inhibition values. A 
one-way ANOVA was conducted to compare the 
effect of In-vitro antibacterial activity of 
compounds. From Table 5, it was found a 
statistically significant result. Since the result was 
significant, a Turkey HSD test was computed to 
compare the compound pair wise. From Table 1  

 

 
 

Fig 2. Means plot for the Quantitative Phytochemical of J. carnea leaf sample 
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it was observed that the in-vitro antibacterial 
activity of control (Ciprofloxacin), JcLE5.00 and 
JcLH5 significantly different from all other 
compounds. But Ciprofloxacin was used as 
standard to correlates the lead compound from 
the series. It was evident from the ANOVA that 
the antimicrobial efficacies of JCL samples were 

dose dependent as 5.0 concentration exhibit 
higher inhibition zones than lower 
concentrations. The three extracts showed a 
concentration-dependent inhibition against S. 
aureus and Bacillus spp. S. typhi, K. pneumonia, 
and P. aerogenosa were resistant in all 
concentrations of the extracts. 

 

 
 

Fig 3. Boxplot For The In-vitro Antiplasmodial Efficacy Of JcL 
 

 
 

Fig. 4. Boxplot For The In-vitro Antibacterial Activity Of JcL Against B. subtilis 
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Table 5. In-vitro antibacterial activity of J. carnea extracts 
 

EXTRACT  Bacillus spp K. pneumonia P. aeruginosa S. aureus E. coli S. typhi 
JcLM5mg/ml 5.93+ .08f 0.00+ 0.00b 0.00+ 0.00b 21.50+ 0.43a 0.00+ 0.00b 0.00+ 0.00b 
JcLM2.5mg/ml 4.63+ .011

f
 0.00+ 0.00

b
 0.00+ 0.00

b
 20.00+ 0.00

b
 0.00+ 0.00

b
 0.00+ 0.00

b
 

JcLM1.5mg/ml 0.00+ .00
g
 0.00+ 0.00

b
 0.00+ 0.00

b
 14.76+ 0.68

d
 0.00+ 0.00

b
 0.00+ 0.00

b
 

JcLM0.6mg/ml 0.00+ .00g 0.00+ 0.00b 0.00+ 0.00b 14.00+ 0.00d 0.00+ 0.00b 0.00+ 0.00b 
JcLE5mg/ml 23.561.50

b
 0.00+ 0.00

b
 0.00+ 0.00

b
 10.00+ 0.00

f
 18.00+ 0.00

b
 0.00+ 0.00

b
 

JcLE2.5mg/ml 19.56+ 0.11c 0.00+ 0.00b 0.00+ 0.00b 6.13+ 0.23g 16.26+ 0.51c 0.00+ 0.00b 
JcLE1.5mg/ml 19.00+ 0.00

c
 0.00+ 0.00

b
 0.00+ 0.00

b
 0.00+ 0.00

h
 12.43+ 0.40

e
 0.00+ 0.00

b
 

JcLE0.6mg/ml 12.0333+ 0.05e 0.00+ 0.00b 0.00+ 0.00b 0.00+ 0.00h 10.23+ 0.40f 0.00+ 0.00b 
JcLH5mg/ml 17.00+ 0.00d 0.00+ 0.00b 0.00+ 0.00b 22.00+ 0.00a 14.36+ 0.32d 0.00+ 0.00b 
JcLH2.5mg/ml 15.82+ 0.04

d
 0.00+ 0.00

b
 0.00+ 0.00

b
 16.50+ 0.10

c
 7.13+ 0.32

d
 0.00+ 0.00

b
 

JcLH1.5mg/ml 11.30+ 0.19e 0.00+ 0.00b 0.00+ 0.00b 14.66+ 0.57d 4.76+ 0.25g 0.00+ 0.00b 
JcLH0.6mg/ml 10.70+ 0.51

e
 0.00+ 0.00

b
 0.00+ 0.00

b
 11.66+ 0.15

e
 0.00+ 0.00

h
 0.00+ 0.00

b
 

Ciprofloxacin50µg 38.931.00a 23.661.15a 41.66+ 1.15a 22.33+ 0.57a 19.16+ 0.28a 34.83+ 1.75a 
*Values are mean scores ± Standard deviation of three (3) replicates; *Data in the same column bearing different superscript differ significantly (p < 0.05) 

 

 
 

Fig. 5. Boxplot For The In-vitro Antibacterial Activity Of JcL Against K. pneumonia 
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Fig. 6. Boxplot For The In-vitro Antibacterial Activity Of JcL Against P. aeruginosa 
 

 
 

Fig. 7. Boxplot for the In-vitro Antibacterial Activity Of JcL Against S. aureus 
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Fig. 8. Boxplot for the In-vitro Antibacterial Activity Of JcL Against E. coli 
 

 
 

Fig. 9. Boxplot For The In-vitro Antibacterial Activity Of JcL Against S. typhi 
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3.6 Antifungal Activity  
 
Three JCL extracts- JcLM, JcLE and JcLH, along 
with standard Fluconazole were studied with 
different concentration levels on two different 
fungi. From Table 6, it was observed that there 
was significant difference between in-vitro 
antifungal activities of the three samples of JCL. 
A one-way ANOVA tool was applied to compare 
and compute the effect of in-vitro antifungal 
activity of compounds. From Table 6, it was 
found that the results were statistically 
significant. Since the results were significant, a 

Turkey HSD test was computed to compare the 
compound pair wise. Table 6 showed that the 
JcLE 5µg/ml was more significantly different from 
all other compounds on in vitro antifungal activity 
of the J. carnea extracts along with standard. 
Furthermore, it was also evident that JcLH 
sample exhibited no antifungal activity in all the 
four concentrations used. JcLM and JcLE 
showed dose-dependent inhibition against 
Aspergillus spp. At 5µg/ml, both exhibited greater 
activities more than fluconazole used as positive 
control. C. albicans was resistant to all the 
extracts. 

 
Table 6. In-vitro antifungal activity of JcL 

 
Extract  Candida albicans Aspergillus spp 
JcLM 5µg/ml 0.00+ 0.00b 12.33+ 0.28bc 
JcLM 2.5µg/ml 0.00+ 0.00

b
 12.00+ 0.00

c
 

JcLM 1.5µg/ml 0.00+ 0.00b 10.16+ 0.28d 
JcLM 0.6µg/ml 0.00+ 0.00

b
 8.65+ 0.13

e
 

JcLE 5µg/ml 0.00+ 0.00
b
 14.36+ 0.11

a
 

JcLE 2.5µg/ml 0.00+ 0.00b 12.70+ 0.17b 
JcLE 1.5µg/ml 0.00+ 0.00

b
 10.00+ 0.00

d
 

JcLE 0.6µg/ml 0.00+ 0.00b 3.76+ 0.30f 
JcLH 5µg/ml 0.00+ 0.00

b
 0.00+ 0.00

g
 

JcLH 2.5µg/ml 0.00+ 0.00b 0.00+ 0.00g 
JcLH 1.5µg/ml 0.00+ 0.00b 0.00+ 0.00g 
JcLH 0.6µg/ml 0.00+ 0.00

b
 0.00+ 0.00

g
 

Fluconazole 30µg/ml 32.271.36a 12.00+ 0.00b 
*Values are mean scores ± Standard deviation of three (3) replicates; *Data in the same column bearing different 

superscript differ significantly (p < 0.05). 

 

 
 

Fig 10. Boxplot for the In-vitro antifungal activity Of JcL Against C. albicans 
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Fig 11. Boxplot for the In-vitro Antifungal Activity Of JcL Against A. niger 
 

4. CONCLUSION 
 
The results of phytochemical and anti-
plasmodium screening showed that the leaves of 
J. carnea was very rich with many bioactive 
metabolites and an extract showed higher 
inhibition against the malaria parasite more than 
the positive control. This confirmed the 
therapeutic use of the leaves in treatment of 
malaria. Its antimicrobial activity was also 
affirmed in some of the tested organisms. There 
is need to further work on isolation and 
identification of the active metabolites 
responsible for the anti malaria and antimicrobial 
properties.   
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