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ABSTRACT: The Prosopis africana (Fabaceae) plant is traditionally used in the treatment of 

Hepatic disease, malaria, new wounds and fever [1][2][3][4][5]. Phytochemical screening, 

antibacterial and In vitro antiplasmodial activities of Prosopis africana stem bark methanolic 

extract was investigated against S. epidermidis, M. smegmatis, E. faecalis, S. aureus, B. 

subtilis) and Gram-negative strains K. aerugninosa, P. vulgaris, K. pneumonia, K. oxytoca, E. 

cloacae, P. asaccharolyticus, E. coli, P. mirabilis. Minimum Inhibitory Concentration (MIC) 

and the Minimum Bactericidal Concentration (MBC) of the extract showed activities against 

S. epidermidis,  M. smegmatis, S. aureus, B. aureus,) and Gram-negative strains  P. mirabilis, 

K. oxytoca, E. cloacae, P. asaccharolyticus, E. coli). The extract has broad spectrum against 

bacteria. The LD50 value was greater than 5000mg/kg body weight. It also has a high potent 

for antiplasmodial activities with P. bargie inhibition of 76.52%. The phytochemical screening 

and GC-MS profiling indicated the present of secondary metabolites that may be responsible 

for the antimalarial and antibacterial activities of the extract. The results explicitly indicated 

that Prosopis africana stem bark methanolic extract can be used as a source of cheaper, less 

toxic antimalarial and antibiotic agent for drug development. 
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Medicinal plants 

 

INTRODUCTION 

 

Traditional medicine began when man started searching for food in the bush by plugging and 

eating all types of leaves and fruits [6]. Traditional medicine is a precursor and major raw 

material that gives breakthrough to modern medicine [7]. Natural products are vital tools in the 

production of pharmaceuticals Plant-derived constituents have traditionally been the primary 

source of pharmaceuticals. About (30–40%) proportion in the pharmaceuticals in present-day 

medicine are derived from natural sources [7][8]. Due to their large diversity in nature, they 

serve as source for the identification of lead molecules of interest for the development of new 
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therapeutic agents. Orthodox healers use them to treat malaria fever and other ailments. The 

stem bark on the other hand has a variety of applications and has not been validated 

scientifically. Therefore, it was critical to conduct this research in order to determine the 

biological or pharmacological foundations for these medicinal plants' use in the treatment of 

malaria and bacterial infection. Prosopis africana is a flowering plant species in the genus 

Prosopis and family Fabacae found in the African region. It has a common names African 

mesquite, iron tree and it is called “kirya” in Hausa language. Extract of aqueous stem / leaves 

of Prosopis africana are used for wound healing by traditional healers [9]. 

 

Materials and procedures 

Plant content collection and preparation 

The stem bark of Prosopis africana collected from Kontagora LGA, Niger state, Nigeria in 

March 2017. Identification was done by Mr Idris M. Sabi, Department of Forest Resources 

Management, Forestry Research Institute of Nigeria and Mr Mukaila Yusuf, Department of 

Forestry , Federal College of Wildlife Management, New Bussa, Niger State, Nigeria where 

voucher specimens [Prosopis africana (Musa /KNT/ FHI:1469)] 

Extraction and Isolation of the plant’s extract 

The stem bark (1kg) was air-dried at 37oC and ground to powder. Extraction was carried out 

using the method described by [10] with slight modification. 

Qualitative examination of phytochemicals 

The method of [11][12][13][14] was adopted for the test of flavonoids, terpenoids, tannins, 

saponnins, Steroids, Alkaloid, Phenolic;Anthraquinone 

GC- High Resolution TOF-MS Profile screening of the extracts 
The method of [15] was adopted and the NIST (National Institute of Standards and 

Technology) mass spectral library (2014) was used to make the identification, with a cutoff of 

700.  

Acute toxicity tests of the crude extracts 
The extract's toxic effect was assessed using OECD procedures, which included oral 

administration of the extract at a single high dose of 5,000 mg/kg body weight [17]. 

Anti-Plasmodial Screening of the extracts 

Parasite Inoculation 

Highly parasitized (20-30% parasitemia) blood was obtained by cardiac puncture from 

Plasmodium berghei infected mice. The blood was diluted with phosphate buffer saline and 

0.2ml of the diluted blood was intra-partitionally inoculated into mice [16]. 

Treating of inoculated mice with plant extracts 

Four days (4) suppressive test were carried out to evaluate the antimalarial properties of the 

extracts according to the method described by [16][17]. 

Antibacterial Assay 

Antibacterial activity of the crude extracts was evaluated by the serial micro-dilution method 

[18][19][20][21]. 
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RESULTS AND DISCUSSION 

 

Phytochemical constituents 

Prosopis africana are used widely in traditional medicine. Phytochemicals found in this plant 

includes alkaloids, flavonoids, tannins, saponins, Phenolic; Anthraquinone and steroids & 

triterpenes [2][3][4][5][7][8][9][20][21][22][23][24]. 

 

Table1 Phytochemical screening of PaM04 

Plant 

extra

ct 

Alkal

oid 

Sapon

nin 

Phenolic;Anthraq

uinone 

Flavono

ids 

Polyphen

one 

Tanni

ns 

Steroids

& 

Triterpe

nes 

PaM

04 ++ +++ + ++ ++ ++ +++ 
+ = mild, ++ = medium, +++ = high intensity, ND= Not Detected, PaM04= methanolic extract of Prosopis africana. 

GC-MS Profiling Result 
 

The GC-MS results of the Prosopis Africana stem bark crude methanolic extract (PaM04). The 

main secondary metabolites detected in this crude extract was biologically active compounds 

which have 4-Chloro-l-proline, Glufosinate, Resorcineol and1,3-dioxalane they are used in 

antibacterial, antineoplastic and antiviral drugs [25].8-Trifluoromethylchinchoninic acid is a 

quinoline-4-carboxylic acid derivative. The antimalarial assay of 8-

Trifluoromethylchinchoninic which is primary used to test for delayed death inhibitors of the 

malaria parasite plastid, was carried out using 96 hours incubation (Activity is inconclusive) 

[28]. Pyranone derivatives, furan and its derivative are reported to possess various biological 

activities such as antibacterial [27] 

 

 2-coumaranone (used as antioxidant, anti-inflammatory, anticancer, anti-HIV, and 

antibacterial [30]), Piperidine, Pyrrolidine derivatives are used for treating anti-inflammatory 

and hepatoprotective properties [31]. 1H-Indole, 4-methyl- is used for antibacterial, antitumor, 

antioxidant and anti-inflammatory [32]. Benzofuran derivatives are used as anticancer, 

antiviral, anti-inflammatory, anti-ulcer, anti-alzheimer, anti-tubecular, antioxidant and 

antimicrobial [33]. 4-[p-fluorophenyl]-2H-1,3[3H]-Oxazine-2,6-dione (oxazines derivatives 

have documentary as worthy synthetic intermediate with notable sedative analgesis, 

anticulvulsant, antipyretic, antimicrobial, antioxidant, anticancer and antimalarial activities 

[34].   
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Pa

m0

4 Name 

R.T.

s 

Base 

mass 

Co

nc 

Sampl

e conc 

Matc

h 

Quant 

mass Area Baseline m. Quantification 

 1,3-Dioxolane, 4-methyl-/Malam frf v3 

150.

326    700 

BPI(88.052047±3

ppm) 1,3-Dioxolane, 4-methyl- 

 2(5H)-Furanone, 5-methylene-/Malam frf v3 

160.

886    700 

BPI(96.020655±3

ppm) 2(5H)-Furanone, 5-methylene- 

 

2,4-Dihydroxy-2,5-dimethyl-3(2H)-furan-3-

one/Malam frf v3 

239.

378    700 

BPI(144.041857±

3ppm) 

2,4-Dihydroxy-2,5-dimethyl-3(2H)-furan-3-

one 

 Benzofuran/Malam frf v3 

314.

969    700 

BPI(118.041217±

3ppm) Benzofuran 

 

4H-Pyran-4-one, 3,5-dihydroxy-2-methyl-:2/Malam 

frf v3 

407.

188    700 

BPI(142.026123±

3ppm) 4H-Pyran-4-one, 3,5-dihydroxy-2-methyl-:2 

 Resorcinol/Malam frf v3 

420.

096    700 

BPI(110.036043±

3ppm) Resorcinol 

 

Trimethyl(3,3-difluoro-2-propenyl)silane/Malam frf 

v3 

508.

632    700 

BPI(150.067297±

3ppm) Trimethyl(3,3-difluoro-2-propenyl)silane 

 Norfuraneol/Malam frf v3 

671.

449    700 

BPI(114.031076±

3ppm) Norfuraneol 

 1-(2-furyl)-1,2-propanedione/Malam frf v3 

737.

784    700 

BPI(138.031072±

3ppm) 1-(2-furyl)-1,2-propanedione 

 2-Coumaranone/Malam frf v3 

743.

485    700 

BPI(134.036374±

3ppm) 2-Coumaranone 

 5-Acetoxymethyl-2-furaldehyde/Malam frf v3 

773.

868    700 

BPI(168.041543±

3ppm) 5-Acetoxymethyl-2-furaldehyde 

 Glufosinate/Malam frf v3 

973.

078    700 

BPI(181.049739±

3ppm) Glufosinate 

 

2H-1-Benzopyran-7-ol, 3,4-dihydro-3-(2-hydroxy-4-

methoxyphenyl)-/Malam frf v3 

1431

.94    700 

BPI(272.104512±

3ppm) 

2H-1-Benzopyran-7-ol, 3,4-dihydro-3-(2-

hydroxy-4-methoxyphenyl)- 

 4-Chloro-l-proline/Malam frf v3 

1509

.1    700 

BPI(149.023603±

3ppm) 4-Chloro-l-proline 
PaM04= Methanolic extract of Prosopis africana 
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Parasitaemia 
Table 5 presents the parasitaemia counts of Plasmodium berghei infected mice treated with extracts 

from Prosopis Africana plants. Infected untreated mice showed progressive increase in 

Parasitaemia count from 6.00 ±1.00 to 57.50±0.50%. Treatment of the infected mice with 5mg/kg 

bw chloroquine (standard drug) produced significant antiplasmodial activities with 97.39% 

inhibition of the parasite. The methanolic extract of Prosopis africana (PaM04) showed a high 

potent of antiplasmodial activities with Plasmodium bergei inhibition of 76.52%. [6] Found that 

the stem bark methanolic extract of Prosopis africana had excellent antiplasmodial efficacy in vitro, 

with an IC50 of 0.70 g/ml against Plasmodium falciparum strains. [5][35][36] Reported that the 

aqueous and methanolic extracts Prosopis africana also show an excellent inhibition of malaria 

parasite.  Extracts with IC50 values less than 10g/ml are classified as active, whereas those with 

IC50 values less than 25g/ml are classified as partly active [37]. According to [38], a compound is 

active when parasitemia is reduced by 30% or more [39]. The extract contained-saponins, 

sesquiterpenes, alkaloids, and tannins, all of which have been linked to antiplasmodial action. A 

plant extract's chemo suppression is linked to its innate capacity to remove parasites from 

contaminated cells. The failure of a plant extract to fully clear parasites from contaminated cells 

may be attributed to the rudimentary plant extract's increased biotransformation [39]. 

 

Table 5.5: Effect of plant extracts on parasitaemia count in P. berghei infected mice 
 

Parasitaemia 
 

  Samples                         ONE THREE FIVE % Parasite Inhibition 

PaM04 
7.50±0.50 29.50±1.50 13.50±2.50 

     76.52 a 

standard control 

5.00±3.00 11.50±0.50 1.50±0.03 

 

      97.39 b 

 

Negative 6.00±1.00 25.50±2.50 57.50±0.50        - 
Data are Mean±SEM of triplicate determination. The mean parasite inhibition with different superscript alphabet are significantly (p<0.05) 
difference 

 
Table 5.10 shows the antibacterial activities Minimum Inhibitory Concentration of Prosopis africana 

stem bark methanolic extract (PaM04). The plants crude extracts were evaluated for antibacterial 

activities against 13 pathogens:  Enterococcus faecalis, Styplococcus aureus, Escherichia coli, Proteus 

mirabilis, Salmonella typhi, Klebsiella pneumonia, Proteus vulgaris, Bacillus subtilis, Entrobacter 

cloacae, Mycobacterium smegmatis, Klebsiella oxytoca, Peptostreptococcus asaccharolyticus and 

Styplococcus epidermidis. The MIC and MBC values of the crude extracts against bacterial strains are 

125–500 g/mL (Table 5a and 5b) respectively. The methanolic extract (PaM04) had very good activity 

against Styplococcus epidermidis, Bacillus subtilis, Mycobacterium smegmatis, Styplococcus aureus 

and Salmonella typhi. Literature has shown that the plant is used in treating wounds and wound 

contaminant bacteria are Escherichia coli, Styplococcus aureus [40]. Since phytochemical studies 

revealed that the plant possessed alkaloids, saponins, tannins, flavonoids, steroids, and carbohydrates 

[40], the results of this analysis attested to the usage of the Prosopis Africana by traditional healers to 

treat wounds. The GC-MS table revealed that most of the phytochemicals have bacterial infections 

potent, these phytochemicals with antibacterial activities are;-pyrimidine derivatives [41], Nicotinic 

acid [42], 2-Aziridineethanol [43], Tryptamine [44], pyrimidinone [45], pyrrolo[1,2-a] pyrazine which 

control the activity of drug resistance staphylococcus aureus [46], benzofuran [47],  1,3-dioxane [48], 

pyranone derivatives [24], Adenine [49], lupeol [50], oxazines [34], These phytochemicals may work 

independently or together with other compound
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Table5.1 MIC values of Prosopis africana stem bark methanolic extract (PaM04) 

   MIC (µg/ml)   

Bacterial strain ATCC  Gram  PaM04  STM NLD 

E. c  25922 - 125 64 >512 

K. p 13048 - 500  64 64 

P. v  33420 - 500  30 8 

E. f  14506 + 500  128 >512 

S.e 12228 + 250  8 64 

M. s  14468 + 250  <4 >512 

E. cl  13047 - 250  >512 16 

S. a  25923 + 250  128 32 

K.o 8724 - 250  16 8 

P. m  7002 - 250  16 256 

B. s  19659 + 250  16 16 

P. a  1496 - 500  8 64 

S. typhi  39183 - 500  75 73 
E. f = Enterococcus faecalis, S.a = Styplococcus aureus, E. c= Escherichia coli, P.m=Proteus mirabilis, S.t = Salmonella typhi, 

K.P=Klebsiella pneumonia, P.v= Proteus vulgaris, B. s= Bacillus subtilis, E.cl= Entrobacter cloacae, M.s= Mycobacterium smegmatis, 
K.O= Klebsiella oxytoca, P. a= Peptostreptococcus asaccharolyticus, S.e= Styplococcus epidermidis, STM= Streptomycin, NLD= Nalidixic 

acid. -= Gram-negative, + = Gram-positive 

   MBC g/Ml 

Bacterial strain ATCC  Gram  PaM04  

E. c  25922 - 125 

K. p 13048 - 250 

P. v  33420 - 250 

E. f  14506 + 250 

S.e 12228 + 125 

M. s  14468 + 125 

E. cl  13047 - 125 

S. a  25923 + 250  

K.o 8724 - 250  

P. m  7002 - 250  

B. s  19659 + 250  

P. a  1496 - 500  

S. typhi  39183 - 500  
 E. f = Enterococcus faecalis, S.a = Styplococcus aureus, E. c= Escherichia coli, P.m=Proteus mirabilis, S.t = Salmonella typhi, 
K.P=Klebsiella pneumonia, P.v= Proteus vulgaris, B. s= Bacillus subtilis, E.cl= Entrobacter cloacae, M.s= Mycobacterium smegmatis, 

K.O= Klebsiella oxytoca, P. a= Peptostreptococcus asaccharolyticus, S.e= Styplococcus epidermidis, STM= Streptomycin, NLD= Nalidixic 

acid. -= Gram-negative, + = Gram-positive 
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Acute Toxicity 

 In general, for in vitro and in vivo experiments, the smaller the LC50 and LD50 value, the more 

dangerous the sample is, the worse it is. The reverse is also true: the lower the toxicity, the 

higher the LC50 and LD50 value. Plant extracts with LC50 values of over 1000 and >5000 

mg/mL are considered non-toxic, while those with LC50 values of between 500 and 1000 

mg/mL, LD50 values of between 2,500 and >5000 mg/mL are considered weakly toxic, those 

with LC50 values of between 100 and>500 mg/mL, LD50 values of between 1000 and >5000 

mg/mL are considered moderately toxic, and those with LC50 values of less than 100 mg/m 

[17].  

Therefore, the methanolic stem bark crude extract of Prosopis africana is safe and not toxic 

 

Table 5.8: Acute toxicity profile of some plant extracts  

Sample 

0bservation (>5000) mg/kg bw 

Mortality  LD50 

(mg/kg) 

PaMO4 Weakness Nil >5,000 
PaM04= Methanolic extract of Prosopis africana 

 

CONCLUSION 

 

It suffice to state that from the result in this context that anti plasmodial potentials of most of 

the tested extract is quite promising with PaM04 displaying efficacies of  76.52 with a 

negligible acute toxicity except. However, in the context of bacterial activity, PM04 has been 

found to have significant broad spectral activities against tested bacterial organisms. Therefore, 

summing up the observations together, it could be asserted that when properly harnessed and 

effectively purified, such studied plants samples could be a potent reliable candidates for both 

antiplasmodial and antibacterial agents especially in the era of climate change/ 

environmentally-induced drug resistance exhibited by pathogenic organisms. 
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