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EVALUATION OF THE EFFECTS OF STEM BARK SOLVENT EXTRACTS OF PROSOPIS AFRICANA ON  SOME PATHOGENIC BACTERIA

ABSTRACT 
	Prosopis africana is a traditional medicinal tree used to treat many diseases such as rheumatism, skin diseases, toothache, wound dressing etc. This study was carried out to evaluate the antibacterial activities of variable concentrations (12.5 mg/ml – 100 mg/ml) stem bark  l, n-hexane, chloroform, ethyl acetate and methano extracts of Prosopis africana against six bacterial isolates namely; Escherichia coli, Klebsiella pneumonia, Salmonella typhi, Shigella dysentriae, Staphlococcus aureous, and Pseudomonas aeruginosa using agar well-diffusion method with gentamicin used as standard. A qualitative phytochemical analysis of all the extracts was carried out to test the presences of alkaloids, cadiac glycosides, saponins, phenols, flavonoids, tannins, terpernoids and quinines. The anti-bacterial effect appears to increase with the increase of concentration of all extracts across all the microbes. Ethyl acetate extract was found to have the highest zone of inhibition against all the organisms at all concentration tested ranging from 20.47 – 9.12 mm at 100 mg/ml concentration probably because it tested positive for all the phytochemicals analyzed. Methanol extract was found to be the second extract with the high zone of inhibition at all concentration with the zone of inhibition ranging from12.70 mm – 14.32 mm at 100 mg/ml concentration which did not tested positive for terpenones. This is followed by chloroform with the diameter of zone of inhibition ranging from 7.14 mm – 19.38 mm at 100 mg/ml concentration in the tested organism it doesn’t shows the presence of both terpenones and saponins. Finally, n-hexane extract which showed the lowest zone of inhibition ranging from 4.36 mm – 8.03mm at 100mg/ml concentration in the tested organism probably it is the one with least count of phytochemicals with cadiac gylocosides, phenols, flavonoids and quinines all absent. Gentamicin used as control was found to have the highest zone of inhibition ranging from 27.22 mm – 31.95 mm at 30 mg/ml. Thus, this study reveals that the bioactive compounds could be responsible for the antibacterial activities of this plant extracts since the higher the number phytochemicals the better the antibacterial effect of the extracts. Therefore, this study indicates the potential of Prosopis africana as a source of antibacterial parent compounds.
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1. Introduction
Antibacterial agents remain the mainstay in the treatment of the bacterial infections. However, In the last two decades’ indiscriminate use of such agents has led to the development of drugs resistance in many bacterial species. Antimicrobial resistance (AMR) is one of the top global public health and development threats [1]. Antibacterial drug resistance has the potential to affect people at any stage of life, as well as the healthcare, veterinary, and agriculture industries thereby making it one of the world's most urgent public health problems [2]. Thus there is a need to identify newer drugs for bacterial diseases. Plants have provided humans with numerous vital chemicals for their essential needs, including life-saving pharmaceutical agents [3].
 Prosopis africana is a pod bearing tree found in arid and semi arid regions of the world. Prosopis Africana belongs to the family Fabaceae, sub-family Mimosoideae. The common names include, Iron wood, Kirya (Hausa), Okpehe (Idoma). The morphological features have been described in detail (Abah et al., 2015). In Northern and the Middle Belt of Nigeria, the seeds are boiled and made into condiment called ‘daddawa’ (Hausa) ‘okpehe’ (Idoma), [4]. Almost all parts of the tree are used in traditional  medicine; the leaves and bark are combined to treat rheumatism, skin diseases, caries, fevers and eye washes. In Nigeria, the juice expressed from the stem bark of P. Africana is applied on open wounds as an astringent and to cleanse the wound surface. In Mali the leaves, bark, twigs and roots are used to treat and relieve bronchitis, dermatitis, tooth decay, dysentery, malaria and stomach cramps [4]. In Nigeria, A poultice of the boiled seed of Prosopis africaa is usually applied to cure sore throat. In traditional medicine practice, juice extracted from the steam bark is applied on open wound as an astringent and to cleanse the wound surface. The bark is also crush to a pulp and placed on the wound surface as dressing. It was found between two plant containing secondary metabolites notably phenols and alkaloids [5]. The study was aimed to  evaluate the antibacterial activity of Prosopis africana stem bark exracts of 
n-Hexane, chloroform, ethyl acetate and methanol on growth of some pathogenic bacterial strains.
2. Material and methods 
Materials Reagents/chemicals
The reagents and chemicals used in this research of analytical grade.
Collections and Preparation of the of Plant Stem Bark
The sample of Prosopis africana stem bark was obtained from Kachia Local Government Area of Kaduna State, Nigeria in June 2019, and was identified at the herbarium unit of the Department of Botany, Bayero University, Kano with the accession number of BUK HAN 193. The sample was sun dried for about 6 days. The sample was ground into powder using mortar and pestle and stored in an air tight container prior to use for extraction.
Extraction was carried out using Soxhlet extraction technique. Briefly, 100 g of the sample was serially extracted using n-hexane, chloroform, ethyl acetate and methanol, respectively at 1:50 ratio W/V.
PHYTOCHEMICAL ANALYSIS
 Phytochemical screening was carried by using the method of Velavan [6].
ANTIMICROBIAL ACTIVITIES
Antibacterial activities were carried out by using Mueller-Hinton culture media. Briefly the agar diffusion method was used to investigate the antibacterial activity of the crude extracts [7]. A two fold serial dilution of each extract was prepared by first reconstituting the dried extract (100 mg/ml) in 20% DMSO followed by dilution in sterile distilled water (1:1) to achieve a decreasing concentration range of 100 mg/ml, 50 mg/ml, 25 mg/ml, and 12.5 mg/ml. 
Determination of Minimum Inhibitory Concentration (MIC) of the Crude Extracts
MIC for each test organism was determined by following the modified agar well diffusion method of CLSI [7]. Within 15 minutes after adjusting the turbidity of the inoculums suspension, a sterilized swab was aseptically dipped into the suspension. The dried surface of a Mueller- Hinton agar plates were inoculated by streaking the swab over the entire sterile agar surface with bacteria. The plates were kept in the refrigerator for about 4 hours for complete diffusion of the extract.  A sterilized cock borer of an internal diameter of about 4 mm was used to punch holes in the medium and each hole was labeled according to plant extracts. Gentamicin was used as a control which is labeled in the center of the plates. A 100 μl volume of each dilution was introduced into wells in the agar plates already seeded with 100 μl of standardized inoculums of microbial strain (Mcfarland standard). All test plates were incubated aerobically at 370C for 24 hours and observed for the inhibition zones. MIC, taken as the lowest concentration of the test extract that completely inhibited the growth of the microbe, showed by a clear zone of inhibition, (>4mm) was recorded for each test organism. . After the incubation period, the diameter of each zone of inhibition was measured in millimeters (mm) with zone measuring scale (Vernnier Calipers)
3. Results and discussion
RESULTS FOR PYTHOCHEMICAL ANALYSIS
The result of the qualitative phytochemical screening of the solvents stem bark extract of P.africana is presented at Table 1. The results indicated the presence of alkaloids in both the four extracts, glycosides was absent in chloroform extract but present in the rest of the three extracts, saponnins was absent in n-hexane extract but present in the rest of the three , phenols is absent in chloroform extract but present in the rest of the three, flavonoids is also absent in chloroform extract but present in the rest of the three,  tannins is present in both of the extract, terpenoids is present in ethyl acetate and chloroform but present in methanol and n-hexane extracts and finally quinones is only absent in chloroform.
Table 1: Qualitative Phytochemical Screening of Different Plant Extract of P. africana
	
	N-Hexane
	Chloroform
	Ethyl Acetate
	Mehanol

	Alkaloids
	+
	+
	+
	+

	Cadiac Glycosides
	_
	+
	+
	+

	Saponins
	+
	-
	+
	+

	Phenols 
	-
	+
	+
	+

	Flavonoids
	-
	+
	+
	+

	Tannins 
	+
	+
	+
	+

	Terpenones
	+
	-
	+
	-

	Quinones
	-
	+
	+
	+


  Key: (+) detected, (-) not detected
RESULTS FOR MINIMUM INHIBITORY CONCENTRATION
The results for the antimicrobial activities of the various extracts of Prosopis africana against pathogenic bacteria are presented in Table 2 and 3. The result reveals when 100 mg/ml methanol extract of Prosopis africana was used against Escherichia coli and Klebsiella pneumoniae, Shigella dysentriae, Staphylococcus aureus, and Pseudomonas aeruginosa 14.32 mm, 12.70 mm, 13.45 mm, 12.19 mm, 14.09 mm and 13.00 mm zone of inhibition was obtained respectively in each case. When these same orders of microorganisms were tested 50 mg/ml of n-hexane extract of the plant, 5.19 mm, 7.98 mm, 7.27 mm, 8.0 mm 3, 5.73 mm, and 4.77mm zone of inhibition were obtained. 25 mg/ml of ethyl acetate extract of the plant product tested against the microorganism in the same order above provided the research work with the zone of inhibition of 13.26 mm, 16.16 mm, 10.19 mm, 10.37 mm, 12.50 mm, and 16.41mm respectively. Also, when 12.5 mg/ml of chloroform extract was tested against the same order of microorganism yielded the zone of inhibition of 8.39 mm, 6.98 mm, 6.88 mm, 5.99 mm, 8.57 mm, and 10.69 mm respectively.  In each case for microorganism, 300 mg/ml of gentamicin used as control yielded 30.32 mm, 29.12 mm, 31.95 mm, 25.33 mm, 22.77 mm, and 27.22 mm respectively.
Table 2: Minimum Inhibitory Concentration of n-Hexane and Chloroform extracts
	
	Concentration (mg/ml)/Zone of Inbition (mm)
	

	Isolates
	n- Hexane (mg/ml)
	Chloroform extract (mg/ml)
	Gentamicin

	
	100
	50
	25
	12.5
	100
	50
	25
	12.5
	30 (mg/ml)

	Escherichia coli
	7.04
	5.19
	4.62
	4.32
	8.15
	7.80
	7.42
	8.39
	30.32

	Klebsiella pneumonia
	7.66
	7.98
	5.18
	4.94
	8.02
	7.30
	7.25
	6.98
	29.12

	Salmonella typhi
	8.76
	7.27
	9.65
	10.53
	9.31
	8.12
	6.78
	6.88
	31.95

	Shigella dysentriae
	9.39
	8.03
	7.30
	6.85
	7.41
	6.31
	6.20
	5.99
	25.33

	Stphlycoccus aureus
	5.58
	5.73
	5.87
	5.43
	9.12
	8.97
	8.87
	8.57
	22.77

	P. aeruginosa
	4.36
	4.77
	6.94
	8.43
	19.38
	11.67
	10.69
	10.06
	27.22


Diameter of cock borer = 4.5mm
Table 3: Minimum Inhibitory Concentration of Ethyl Acetate and Methanol Extracts
	                                           Concentration (mg/ml)/zone of inhibition (mm) 

	Isolates 
	Ethyl acetate extract (mg/ml)
	Methanol (mg/ml)
	Gentamicin

	
	100
	50
	25
	12.5
	100
	50
	25
	12.5
	30mg/ml

	Escherichia coli
	20.47
	16.18
	13.26
	12.29
	14.32
	12.49
	10.54
	9.80
	30.32

	Klebsiella pneumonia
	15.63
	13.05
	16.16
	11.08
	12.70
	10.67
	8.26
	9.05
	29.12

	Salmonella typhi
	14.12
	11.20
	10.19
	8.89
	13.45
	10.30
	9.80
	8.16
	31.95

	Shigella dysentriae
	17.38
	11.51
	10.37
	9.12
	12.91
	12.37
	11.32
	8.26
	25.33

	Stphlycoccus aureus
	18.48
	14.66
	12.50
	10.70
	14.09
	12.08
	8.68
	8.05
	22.77

	P. aeruginosa
	19.18
	18.19
	16.41
	15.30
	13.00
	10.80
	10.72
	7.88
	27.22


DISCUSSION
The phytochemical analysis of Prosopis africana in this research revealed that it contained alkaloids, saponins, tannins, flavonoids, phenols, cardiac glycoside, quinones and terpenes as presented in Table 1. Most of these chemical constituents have been known to be associated with particular pharmacological activities [8], [9]. Terpenoids, steroids, flavonoids and  tannins have been found to be responsible for anti-bacterial activities that inhibit the growth cell wall. Flavonoids in addition are said to have enzyme inhibitory activities as well as antibacterial, antiviral, and hepatoprotective actions. Tannins apart from complexing with proteins, is used internally as antidiarrhoeic and most commercial anti-diarrhea agents contain tannic acid [10], [9], [8]. It also has antibacterial and antifungal activities as well as enhancing tissue regeneration  [10], [9], [8]. Saponins are used by plants for defense against fungi and other microbes.  [10], [9], [8]
The result for antibacterial activity of Prosopis africana which was presented in tables 2 and 3. It could be seen that, the zone of inhibition (mm) and minimum inhibitory concentration (mg/ml) are clearly showed that almost all the extracts have antibacterial activity against tested organisms. This agreed with work of (). The activities of all the extracts against both Gram-negative and Gram-positive bacteria agreed with the study that indicated that plant extracts are capable of inhibiting these two groups of bacteria [11],   [12],  [13]. These antibacterial activities against both Gram-positive and Gram-negative bacteria may be indicative to the presence of broad spectrum antibiotic compounds or general metabolic toxins in addition to the pharmacologically active metabolites  [11],   [12],  [13].
 This observation may be due to the fact that phenolic compounds and their derivatives are considered as antiseptic agents causing cell protein de-naturation and increasing the permeability of cell membranes.  [11],   [12],  [13]. Also, indicated that the mechanism of action of aromatic planar quaternary alkaloids in the extracts could be attributed to their ability to interchelate with DNA. Flavonoids activity may be explained to be a result of their complex ability with extracellular and soluble proteins as well as bacterial cell walls while more lipophilic flavonoids may disrupt microbial membranes. The antimicrobial actions of tannins have been associated with their ability to couple with polysaccharides ( [11],   [12],  [13]. They are also known to inactivate microbial adhesions, enzymes, cell envelope and precipitate microbial protein. The presence of some of these plant secondary metabolites in a significant amount in the investigated parts of P. africana may have conferred antimicrobial activity on the stem bark extracts of the plant. In this regard, the presence of these phytochemicals in the extract may have been responsible for inhibition exhibited by stem bark extracts. These compounds such as saponin, tannins, steroids, flavonoid, phenols and alkaloids are known to have antibacterial activity against pathogens and could be used traditionally for therapeutic purposes  [11],   [12],  [13].
 4 CONCLUSION
It was concluded that stem bark extracts of P. africana has antibacterial effects on some pathogenic bacteria.
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