
[20]                                                            CODEN (CAS-USA): WJCMCF 
 

 
 

IN VITRO EVALUATION OF THE ANTIMICROBIAL ACTIVITY OF 70% ETHANOLIC EXTRACT OF 

PIPTADENIASTRUM AFRICANUM HOOK. F. (FABACEAE) STEM BARK 
Kanga Yao*1, Bamba Abou2, Ambe Alain Serge Augustin3 
*1UFR Sciences Biologiques, Département de Biologie végétale, Université Peleforo Gon Coulibaly (Korhogo, Côte d’Ivoire), 
2UFR Biosciences; UPR Pharmacodynamie-Biochimique, Laboratoire de Biologie et Santé, Université Félix HOUPHOUET-BOIGNY 

(Abidjan, Côte d’Ivoire), 
3Laboratoire de Biologie Végétale, Département des Sciences et Technologies, École Normale Supérieure d’Abidjan, Côte d’Ivoire, 

Article History Abstract 

Received on: 18-10-2024 

Revised on: 28-10-2024 

Accepted on: 28-12-2024 

Introduction: Treatments for microbial infections are numerous, but for the most part unaffordable 

and increasingly ineffective. The aim of this study was to investigate the antimicrobial power of 

Piptadeniastrumafricanum stem bark, a medicinal plant used to treat microbial infections in traditional 

settings. Methods: Phytochemical screening of the 70% ethanolic extract was carried out to identify the 

major groups of chemical molecules responsible for activity. The antimicrobial activity of the 70% 

ethanolic extract was then determined by evaluating and determining the sensitivity of nine clinical 

strains of bacteria and two fungi heavily involved in several types of infection. Results: Phytochemical 

screening revealed the presence of six groups of bioactive compounds in the 70% ethanolic extract 

(flavonoids, tannins, saponins, coumarins, polyphenols and alkaloids). Antifungal activity revealed the 

high sensitivity of Trichophyton mentagrophytes (MFC= 0.195 mg/mL; IC50= 0.2 mg/mL). The 70% 

ethanolic extract of Piptadeniastrumafricanum was bactericidal against all clinical strains of 

Staphylococcus aureus. Conclusion: Piptadeniastrumafricanum stem bark is a promising alternative for 

combating infectious diseases. 

Keywords: stem bark, bacteria, fungi, Piptadeniastrumafricanum, 70% ethanolic extract. 

1. Introduction 

Infectious diseases alone account for 50-60% of morbidity in 

Côte d'Ivoire [1]. The appearance of strains resistant to 

standard antibiotics, the emergence of pathogenicity in strains 

that are usually saprophytic in our environment, and 

immunodepressions caused by HIV infection are the main 

factors behind this sharp upsurge [2,3]. Despite the wide range 

of therapies available (antibiotics, antiseptics, dressings, agents 

active on bacterial biofilms, negative pressure therapy, 

hyperbaric oxygen therapy), these may prove ineffective or 

materially unaffordable. In a context of low purchasing power, 

combined with the phenomena of microorganism resistance to 

anti-infectives, and the side effects of certain powerful 

antibiotics, it is appropriate to look for new natural molecules 

derived from plants [4].Plants possess chemical compounds 

endowed with pharmacological activities that would enable 

them to play a beneficial role in terms of preventive and 

curative action of great importance to human health [5].  

 

Several studies based on biological properties and classes of 

chemical compounds have substantiated this information [6]. 

This is why recent years have seen a renewed interest in 

medicinal and aromatic plants. The aim of our study is 

therefore to assess the antimicrobial activity of 

Piptadeniastrumafricanum stem bark, a medicinal plant 

traditionally used for a variety of microbial ailments. 

 

2. Materials and methods 

2.1.Plant material 

It consists of all the stem barks of Piptadenistrumafricanum. 

2.2.Fungal strains 

Microbiological tests were carried out on two fungal species 

(Candida albicans and Trichophyton mentagrophytes). All fungal 

strains were supplied by the Parasitology Laboratory of the 

Unité de Formation et de Recherche (UFR) des Sciences 

Médicales, Université Félix Houphouët-Boigny, Côte d'Ivoire. 

2.3. Bacterial strains 

The bacterial strains used came from biological products 

derived from several infectious pathologies. All strains were 

supplied by the Laboratoire de Bactériologie-Virologie of the 

Institut Pasteur de Côte d'Ivoire. The bacterial support is 

composed of : 
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- three reference strains (Escherichia coli ATCC 25922, 

Staphylococcus aureus ATCC 25923 and Pseudomonas 

aeruginosa ATCC 27853); 

- three strains of methicillin-resistant Staphylococcus aureus; 

- three strains of intermediate-resistant Pseudomonas 

aeruginosa and 

- three strains of enterobacteria (E.coli, Salmonellasp, Klebsiella 

pneumoniae). 

2.4. Methods 

2.4.1.Preparation of extracts 

2.4.1.1.Total aqueous extracts (TAE) 

Extracts were prepared using the method developed by [7]. 

This method can be summarized as follows: 100 grams of plant 

powder were extracted with one liter of distilled water by 

homogenization in a blender for 5 to 10 minutes. The resulting 

homogenate was wrung out in a square of white cloth, then 

filtered three times on absorbent cotton and once on 3 mm 

Wattman paper. The filtrate obtained was dried in an oven at 

50°C, and the powder thus obtained constituted the total 

aqueous extract, ETA. 

2.4.1.2.Preparation of 70% ethanol extract 

Five (5) grams of each total aqueous extract were dissolved in 

10 mL of a hydroalcoholic solution comprising 70% ethanol 

and 30% distilled water (V/V). After total exhaustion of the 

substance with the solvent in a mixer, a hydroalcoholic upper 

phase and a deposit were obtained using a separating funnel 

[8]. The hydroalcoholic phase was collected, filtered through 3 

mm Wattman filter paper and oven-dried at 50°C. The powder 

obtained is the 70% hydroethanol extract EE 70%. 

2.4.1.2.Phytochemical screening of the 70% ethanolic extract 

Phytochemical screening was carried out using the tube 

staining method with reference to the techniques described in 

the work of [9,10]. The presence or absence of the various 

chemical species was determined using appropriate reagents. 

2.4.2.Evaluation of antifungal activity 

2.4.2.1.Preparation of culture medium 

The culture medium was prepared by dissolving 42 g of agar 

powder in 1 liter of distilled water. This mixture was heated 

and stirred until completely homogenized, on an IKAMAG-RTC 

magnetic stirrer. The medium thus prepared was distributed in 

series of 12 tubes, 20 mL in tube no. 1 and 10 mL in the other 

tubes (from no. 2 to no. 12), using the method of [11]. 

2.4.2.2. Incorporation of extracts into the culture medium 

Plant extracts were incorporated into the culture medium 

using the double dilution method in tilted tubes [11]. Each 

series comprises 10 test tubes containing the plant extract 

incorporated into the culture medium, plus two control tubes, 

one without plant extract for germ growth control and the 

other without plant extract or germ for culture medium 

sterility control, for a total of 12 tubes. Test tubes contain 

concentrations ranging from 50 to 0.098 mg/mL. To achieve 

double dilution, 1 g of plant extract was homogenized in tube 

no. 1, which contained 20 mL of Sabouraud agar (for the 

highest concentration 50 mg/mL). Half of this homogeneous 

content was then transferred to the next tube (n°2), containing 

10 mL Sabouraud agar, and homogenized. This operation was 

repeated successively for the other tubes up to tube n°10, to 

achieve the lowest concentration (0.098 mg/mL). For the latter 

tube, half the volume of the mixture was discarded. The 12 

prepared tubes were autoclaved at 121°C for 15 minutes, then 

tilted with small pellets at laboratory temperature to cool and 

solidify the agar [11]. All plant extracts and ketoconazole were 

prepared under the same conditions using the tilted-tube 

double dilution method. 

2.4.2.3. Inoculum preparation 

Theinoculum was prepared from young cultures of the various 

fungal strains, aged 48 hours for Candida albicans and 5-10 

days for Trichophyton mentagrophytes. This was done by 

homogenizing one or two well-isolated fungal colonies taken 

from sabouraud medium, using a Koch's loop, in 10 mL of 

sterilized distilled water (each fungal species taken 

separately). This gave the mother suspension, known as 

suspension100, with a load of106 cells/mL. Suspension 10-1 was 

then prepared by diluting the mother suspension to the 10th, 

by transferring 1 mL of the latter into 9 mL of sterile distilled 

water, thus reducing the load to105 cells/mL. This latter 

suspension will be used for antifungal testing [11]. 

2.4.2.4. Antifungal tests in the presence of plant extract 

The previously prepared culture media were seeded with 10 

µL of 10-1 suspension per tube (tubes n°1 to n°11). This 

corresponds to 1000 seeded cells. Each tube was cultured in 

transverse streaks until the 10 µL was used up. After this step, 

all 12 tubes in each series were incubated in an oven at 30°C 

for a period of three days for Candida albicans and 10 days for 

Trichophyton mentagrophytes [11,12]. Tests were repeated six 

times for each extract. 

2.4.2.4.1.Colony counting 

At the end of the incubation period, colonies were counted by 

direct counting using a colony counting pen (Science Ware: 

serial no. 23283). Growth in the 10 test tubes was expressed as 

percentage survivorship, calculated relative to 100% growth in 

the growth control tube [12]. The method for calculating 

survivorship can be summarized by the following formula: 

n 

N 

n = number of colonies in test tube 

N = number of colonies in control tube 

S = survival expressed in % 

Antifungal parameters tested 

The activity of extracts is assessed by determining the values of 

antifungal parameters (MIC, MFC, CI50) and the shape of 

activity curves. Antifungal parameters can be defined as 

follows: 

- MFC (Minimum Fungicidal Concentration) is the lowest 

concentration of extract in the tube that gives 99.99% 

inhibition compared with the growth control, or it is the 

concentration of extract in the tube that leaves 0.01% survival 

compared with the growth control [12]; 

- MIC (Minimum Inhibitory Concentration) is the lowest 

concentration of extract in the tube for which there is no 

growth visible to the naked eye [12]; 

- IC50 (Concentration for 50% inhibition) is the concentration 

that inhibits 50% of the number of colonies compared with the 

growth control. 

= S X 100 
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The IC50 is determined graphically from the antifungal chart, 

which corresponds to the curve representing the evolution of 

survivorship as a function of plant extract concentration [12]. 

2.4.2.4.2.Determination of fungicidal activity 

A subculture from the MIC tube is performed on fresh agar 

without plant extract. Thus, after three or ten days of 

incubation, the surface of the agar contained in the test tubes is 

lightly picked, inoculated with a platinum loop on neutral agar, 

then incubated for 72 hours at room temperature[3]. Two 

cases are possible: 

- if colonies are present, the extract is said to be fungistatic; 

- if no colonies are present, the extract is said to be fungicidal. 

2.4.2.4.3.Criteria for comparing extract activities 

Extract performance is compared on the basis of several 

criteria. The values of the antifungal parameters (MFC, IC50 and 

the shape of the activity curves). The lower the MFC and IC50 

values, the more active the extract. Thus, an extract X1 is 

considered more active than another extract X2 if and only if 

the MFC value of X1 is lower than that of X2. But when two 

extracts X1 and X2 have the same MFC value, then the more 

active extract is the one with the lower IC50 value. 

As for the activity curve, its general shape (decreasing, regular 

or irregular) and the relative value of its slope (strong, medium 

or weak) provide information on the antifungal activity 

potential of the extract in question. The most active extract is 

the one with the steepest slope of the activity curve [7]. 

The activity ratio determines how many times a given extract is 

more active than another. It is calculated by dividing the value 

of the highest MFC by the value of the lowest MFC. For 

example, if CMF (X1) / MFC(X2) = k, then this means that the 

extract (X2) with the lowest MFC value is k times more active 

than the extract (X1) with the highest MFC value. According to 

the classification of [13], the activity levels of the extracts were 

classified according to MFC values into five classes: 

-very low activity: MFC values ˃ 50 mg /mL ; 

-low activity: MFC value = 50 mg / mL ; 

-medium activity: 50 mg / mL ˃ MFC values ≥ 6.25 mg / mL ; 

-strong activity: 6.25 mg / mL ˃ MFC values ≥ 0.780 mg / mL ; 

-very strong activity: 0.780 mg / mL ˃ MFC values ≥ 0.001526 

mg / mL. 

2.4.2.5. Evaluation of the antibacterial activity of the 70% 

ethanolic extract 

Two methods were used to assess the antibacterial activity of 

plant extracts. The solid-state diffusion method and the liquid-

state dilution method were used to determine MICs and BMCs. 

2.4.2.5.1.Efficacy test 

2.4.2.5.1.1.Preparation of theinoculum 

Theinoculum is an essential factor likely to influence the 

results. It must therefore be standardized. Using a Pasteur 

pipette fitted with a bulb, two colonies isolated from a 24-hour 

Petri dish culture on selective medium were picked. The 

sample is used to make a suspension with an optical density of 

0.5 on the Mac Farland scale in 0.85% NaCl. The suspension is 

diluted according to the rate of multiplication of the germ 

present. Thus, a dilution was performed by adding a bacterial 

suspension of 1000 µL for Staphylococcus aureus, 100 µL for 

Enterobacteriaceae and 10 µL for Pseudomonas aeruginosa in 

10 mL of physiological water [14].This new bacterial solution is 

the finalinoculum with a concentration of106 germs/mL. 

2.4.2.5.1.2.Preparation of the concentration range for each 

plant extract 

The concentration range for each plant extract is prepared by 

the liquid double dilution method in a series of labeled test 

tubes. To do this, 10 mL sterile distilled water is added to tube 

t1 and 5 mL to all other tubes. Next, 1 g of plant extract is 

dissolved in tube t1, then thoroughly homogenized to give a 

concentration of 100 mg/mL. Half the volume of tube t1 (5 mL) 

is transferred to tube t2, then homogenized. This operation is 

repeated until the last tube, half the volume of which is 

discarded. The concentration range of plant extracts is then 

sterilized by filtration on a 0.45 µm millexgv membrane and 

stored in a refrigerator. 

2.4.2.5.2.Efficacy testing of plant extracts 

The efficacy test eliminates extracts that show no antibacterial 

activity at the concentrations studied, and retains only those 

that are active. It is performed using the solid-state diffusion 

method. This involves diffusing the extract or antibiotic from a 

point of deposition into agar previously seeded with the germ 

to be tested. The efficacy of the extract is assessed according to 

the diameter of the zone of inhibition measured with a caliper 

[15]. MH media poured into Petri dishes are swabbed with the 

preparedinoculum. Petri dishes are left at room temperature 

for 15 min. 6 mm-diameter wells are dug into the agar by 

inserting the large end of a sterile Pasteur pipette, and 50 µL of 

the extract is poured into the wells. A control cup receives 50 

µL of distilled water. For preparations with DMSO added, the 

control is prepared by adding 1 mL DMSO to 10 mL distilled 

water. 

The inoculated plates are left at room temperature (26°C) for 

15 minutes to pre-diffuse the extracts. They are then incubated 

for 24 hours, after which the diameter of the zones of inhibition 

is measured. If there is a zone of inhibition, the extract is active. 

Otherwise, it is considered inactive on the bacterial strain 

tested. The extract which induces a zone of inhibition is used 

for the rest of the study. To assess strain sensitivity, there are 

four types of diameter according to [16]: 

- diameter less than 8 mm: non-susceptible or resistant strain; 

- diameter between 9 and 14 mm: sensitive strain; 

- diameter between 15 and 19 mm: highly susceptible strain; 

- diameter greater than 20 mm: extremely sensitive strain. 

Steps for determining the Minimum Inhibitory Concentration 

2.4.2.5.3. Inoculum preparation 

Bacterialinoculum was prepared from young colonies and 

Mueller-Hinton broth (MHB). Two colonies isolated from the 

bacterial culture were picked with a 2 µL calibrated platinum 

loop and homogenized in 10 mL MHB, then incubated for three 

hours at 37°C to obtain a pre-culture. Next, 0.1 mL of the pre-

culture broth for Enterobacteriaceae and 0.3 mL for 

Staphylococcus and Pseudomonas were taken and introduced 

into a tube containing 10 mL MHB. This bacterial suspension is 

evaluated at around106 cells/mL and constitutes theinoculum. 

2.4.2.5.4. Inoculum count 

The bacterialinoculum was diluted from 10 to 10 up to dilution 

10-4. Four successive dilutions were obtained: from 10-1 to 10-4. 

The initial bacterialinoculum and the four successive dilutions  
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were inoculated with a 2 µL calibrated loop onto Mueller-Hinton agar plates along the 5 cm ridges, making up plate A. 

2.4.2.5.5. Determination of Minimum Inhibitory Concentration 

To determine the minimum inhibitory concentration, the liquid dilution method was used[17]. In a series of seven hemolysis tubes 

numberedT1 toT7(experimental tubes) and one growth control tube (Tc), 1 mL of the previously prepared inoculum was poured. 1 mL 

of plant extract was added. The plant extract was distributed by transferring 1 mL of 200 mg/mL extract into tubeT1, 1 mL of 100 

mg/mL extract into tubeT2, 1 mL of 50 mg/mL extract into tubeT3 and so on up to tube T7, which received 1 mL of 3.12 mg/mL plant 

extract. Tube Tc received 1 mL distilled water instead of plant extract, and tube Ts received 2 mL sterile MH broth. The final 

concentration in the tubes changes from double to single. This test is repeated three times, and the results reported represent the 

averages obtained. The Minimum Inhibitory Concentration (MIC) is the lowest concentration of antibiotic inhibiting any visible growth 

after an incubation time of 18 to 24 hours [18]. It corresponds to the lowest concentration of extract for which no growth (cloudiness) is 

visible to the naked eye. 

2.4.2.5.6. Determination of the Minimum Bactericidal Concentration (MBC) 

The Minimum Bactericidal Concentration (MBC) is the antibiotic concentration required to obtain 0.01% viable bacteria after 24 hours 

incubation at 37°C [18]. It was determined according to the method used by [19]. After incubation, plate A was stored in a refrigerator at 

4°C. The following day, after reading the MIC, each of the tubes whose contents showed no cloudiness visible to the naked eye was 

inoculated along the 5 cm ridges. For each extract, the seeded Petri dishes are incubated at 37°C for 24 hours and marked B. The MBC is 

determined by comparing plates A and B through observation with the naked eye. The results are interpreted using the ratio 

(MBC/MIC). The ratio MBC/MIC allows us to conclude whether the substance is bactericidal or bacteriostatic. When the MBC/MIC ratio 

≤ 4 mg/mL, the extract is said to be bactericidal. On the other hand, when this ratio > 4 mg/mL, the extract is said to be 

bacteriostatic[20]. 

3. Results 

3.1. Phytochemical screening 

The results of the phytochemical screening are summarized in Table 1. Analysis of this result revealed the presence of six groups of 

bioactive compounds in the 70% ethanolic extract of Piptadeniastrumafricanum. The ethanolic extract showed the presence of 

flavonoids, tannins, saponins, coumarins, polyphenols and alkaloids, with an absence of sterols and triterpenes. 

Table 1: Phytochemical sorting of 70% ethanolic extract of Piptadenistrumafricanum 

 

Species 

Piptadenistrumafricanum 

 

 

Extract 

Chemical groups 

Sap Flav Terp/ster 
Tanins 

Coum Alc Poly 
Gall Cathé 

EE 70 % - + - + + + + + 

EE 70%: 70% ethanolic extract 

+: presence of chemical group 

- : absence of chemical group 

Sap: saponins ; Flav: flavonoids ; Terp / Ster: Terpenes / Sterols ; Gall: gallic ; Cathé: catechic ; Coum: coumarins ;Alc: alkaloids ;Poly: 

polyphenol 

3.2. Antifungal activity 

3.2.1.Effect of 70% ethanolic extract of P. africanum 

The inhibitory activity of 70% ethanolic extract of Piptadeniastrumafricanum was observed on both fungal species tested. After 48 hours 

incubation, the sterility control tube (TS) was germ-free, demonstrating the sterility of the agar and the aseptic conditions under which 

the experiments were carried out.The growth control tube (Tc) without extract showed normal growth for both fungal species. In the 

experimental tubes, compared with the control, there was a progressive decrease in the number of colonies as the concentration of 

ethanolic extract in the tubes increased. 

The 70% ethanolic extract of Piptadeniastrumafricanumexerted a fungicidal effect on the two fungal species tested (Figures 1 and 2). 

Figure 3 shows the activity curve of the 70% ethanolic extract, obtained from data relating to the survival percentages of germs and 

growth controls, on the maturation of the two strains, according to a dose-response relationship. The curve was used to determine IC50 

values. The antifungal parameters (.M.IC;.MFC. and IC50) summarized in the table confirm these data. 

According to Table 2, the.M.ICvaries according to the fungal species. It is high in the case of Candida albicans (.M.I C= 25 mg/mL), which 

means that Candida albicans is less sensitive to the 70% ethanolic extract of Piptadeniastrumafricanum. 
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Figure 1: Dose-response action of 70% ethanolic extract of Piptadeniastrumafricanum on in vitro growth of C.albicansafter 3 days 

incubation. 

(C1= 50 mg/mL to C10 = 0.098 mg/mL); Tc: control; Ts: sterility control 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Dose-response action of 70% ethanolic extract of Piptadeniastrumafricanum on in vitro growth of T.mentagrophytes after 10 

days incubation. 

(C1= 50 mg/mL to C10 = 0.098 mg/mL);Tc: control; Ts: sterility control 

 

 
Figure 3: Sensitivity of C. albicans and T. mentagrophytes to ethanolic extract 
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Table 2: Values (mg/mL) of antifungal parameters of ethanolic extract 

70% Piptadeniastrumafricanum 

Extracts Antifungalparameters Strains 

C. albicans T. mentagrophytes 

 

PIP (EE 70 %) 

M.I. C 3,125 0,195 

M.C.F 25 0,195 

.I C50 2 0,2 

 

PIP (EE 70%): 70% ethanolic extract of Piptadeniastrumafricanum 

EE: 70% ethanolic extract; PIP: Piptadeniastrumafricanum; 

 

3.2.2.Antibacterial activity 

3.2.2.1.Bacterial susceptibility to 70% ethanolic extract of Piptadeniastrumafricanum 

The 70% ethanolic extract was active on all strains except Pseudomonas aeruginosa 795C/15. The largest inhibition diameter was 

observed on Staphylococcus aureus 408 C/14. Inhibition zone diameters on Enterobacteriaceae ranged from 10 to 20 mm at the 100 

mg/mL concentration (Table 3 ). 

Antibiotics such as ceftazidime (CAZ) and imipenem (IMP) gave diameters of 6 and 23 mm respectively on Pseudomonas aeruginosa 

strain 255C/12. Amoxicillin + clavulanic acid (AMC), cefotaxime (CTX) and cefepime (FEP) gave diameters of 16 mm, 13 mm and 6 mm 

respectively on E. coli 549 PP/15, while ethanolic extract at concentrations of 100 mg/mL, 50 mg/mL and 25 mg/mL gave relatively 

higher inhibition diameters than CTX and FEP. Overall, the 70% ethanolic extract gave the best inhibition diameters on the different 

strains studied compared with synthetic antibiotics on the same strains (Figures 4,5, 6). 

Table III: Inhibition zone diameters (mm) of 70% ethanolic extracts of Piptadeniastrumafricanum on 30 bacterial strains 

Bacterialstrains Concentration (mg / mL) T= 6± 0 Antibiotics 

Code Espèces C1= 100 C2 = 50  C3 = 25 FOX 

 

OXA 

 

1541 C / 14 

S. aureus 

24±0,5c,d 23±0,5f,g 19±0,5f 6 ± 0,0a 12± 0,0b 10± 0,0b 

408 C / 14 27±0,5e,f 20±0,5c,d 17±0,5b,a 6 ± 0,0 a 15± 0,0c 10± 0,0b 

446 UB / 15 23±0,5c 21±0,5d,e 16±0,5a,b,c 6 ± 0,0 a 11± 0,0b 8± 0,0a 

ATCC 25923 25±0,5d 18±0,5a,b 15±0,5a,b 6 ± 0,0 a 20± 0,0d 21± 0,0d 

      IPM 

 

CAZ 

 

261 C / 6 

P. aeruginosa 

13±0,5d,e 10±0,5b,c 9±0,5b 6 ± 0,0 a 15± 0,0d 10± 0,0b 

795 C / 15 6±0,0 a 6±0,0 a 6±0,0 a 6 ± 0,0 a 12± 0,0c 12± 0,0b 

255 C / 12 10±0,5b 9±0,5b 6±0,0 a 6 ± 0,0 a 23± 0,0e 6± 0,0a 

ATCC 27853 14±0,5e 12±0,5d 11±0,5b 6 ± 0,0 a 15± 0,0d 16± 0,0c 

      AMC 

 

FEP 

 

1091 C / 15 Salmonella sp 15±0,5d,e 11±0,5b,c 6±0,0a 6 ± 0,0 a 12± 0,0c 11± 0,0c 

549 PP / 15 Echerichia coli 15±0,5d,e 14±0,5e,f 13±0,5d 6 ± 0,0 a 16± 0,0d 6± 0,0a 

563 UB / 15 Klebsiella 

pneumoniae 

20±0,5f 19±0,5g 17±0,5e 6 ± 0,0 a 9± 0,0b 6± 0,0a 

ATCC 25922 Echerichia coli 14±0,5c,d 13±0,5d,e 11±0,5c 6 ± 0,0 a 16± 0,0d 14± 0,0d 

Means with the same superscript lowercase letters in the same column are not different at 5% according to the turkey test. 
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                        Figure 4: Inhibition diameters of ethanolic extract and antibiotic on S.aureus446 UB/15 

 
               Figure 5: Inhibition diameters of ethanolic extract and antibiotics on P.aeruginosa255 C/12 

 
             Figure 6: Inhibition diameters of ethanolic extract and antibiotics on E.Coli549 PP/15 

 

3.2.2.2. Evolution of MIC and MBC of Piptadeniastrumafricanum ethanolic extract 

Tables 4, V and 6 show the inhibitory action of 70% ethanolic extract (EE 70%) of Piptadeniastrumafricanumon strains of Staphylococcus 

aureus, Pseudomonas aeruginosa and Enterobacteriaceae. The 70% ethanolic extract was more active on Staphylococcus aureus than on 

Pseudomonas aeruginosa and Enterobacteriaceae, as it gave lower MICs and MBCs. This extract was therefore bactericidal on all 4 

Staphylococcus aureus strains, unlike the 4 Pseudomonas aeruginosa and Enterobacteriaceae strains (Table 4, 5, 6). 

 

 

25mg/mL 

50 mg/mL 

EDS 
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Table 4: Antibacterial parameters of Piptadeniastrumafricanumethanolic extract (EE 70%) on in vitro growth of Staphylococcus aureus 

 

Code 

EE 70 % 

MIC 

(mg/mL) 

MBC 

(mg/mL) 

MBC/MIC Power 

1541 C / 14 0,39 0,19 2,11 bc 

408 C / 14 0,04 0,09 2,25 bc 

446 UB / 15 0,09 0,19 2,11 bc 

ATCC 25923 0,09 0,19 2,11 bc 

MIC: minimum inhibitory concentration; MBC: minimum bactericidal concentration; bt: bacteriostatic; bc: bactericidal; nd: not 

determined  

Table 5: Antibacterial parameters of ethanolic extract (EE 70%) of Piptadeniastrumafricanumon in vitro growth of  

Pseudomonas aeruginosa 

 

Code 

EE 70 % 

MIC 

(mg/mL) 

MBC 

(mg/mL) 

MBC/MIC Power 

261 C / 6 12,5 ˃ 100 nd bt 

795 C / 15 6,25 12,5 2 bc 

255 C / 12 12,5 25 2 bc 

ATCC 27853 12,5 25 2 bc 

 

Table 6: Antibacterial parameters of Piptadeniastrumafricanumethanolic extract (EE 70%) on in vitro growth of 4 enterobacteria 

 

Codes 

EE 70 % 

MIC 

(mg/mL) 

MBC 

(mg/mL) 

MBC/MIC Power 

1091 C / 15 25 50 2 bc 

549 PP / 15 6,25 12,5 2 bc 

563 UB / 15 12,5 100 8 bt 

ATCC 25922 12,5 25 2 bc 

 

4. Discussion 

Phytochemical analysis of plant extracts is a preliminary step 

of great importance, since it reveals the presence of 

constituents known for their physiological activities and their 

possession of medicinal virtues. The phytochemical study 

revealed the presence of major groups of chemical compounds 

in Piptadeniastrumafricanumstem bark. The tannins and 

polyphenols present in Piptadeniastrumafricanumstem bark 

are substances recognized for their antioxidant properties [21]. 

These compounds are also recognized for their ability to bind 

to proteins, with a tendency to impermeability of the outer 

layers and protection of the underlying layers. Their antiseptic 

effects and tissue renewal properties could explain the 

traditional use of the plant's bark in the treatment of ulcers, 

skin superinfections and abscesses [22]. 

A study on the effects of the 70% ethanolic extract of 

Piptadeniastrumafricanumon the in vitro growth of Candida 

albicans and Trichophyton mentagrophytes revealed fungicidal 

activity of the extract at different concentrations. Several 

studies have been carried out with hydroalcoholic plant 

extracts on the in vitro growth of Candida albicans and 

Trichophyton mentagrophytes. A comparative analysis of the 

results obtained with those of [7,23]showed that the 70% 

ethanolic extract of Piptadeniastrumafricanumhad better 

anticandidosis activity (twice as active) than the 

hydroalcoholic extracts of Microglossapyrifolia(MFC= 50 

mg/mL) and Harrisoniaabyssinica(MFC=50 mg/mL) but less 

activity than the ethanolic extract of Mitracarpusvillosus( 

MFC=3.125 mg/mL) [14]. This 70% ethanolic extract of 

Piptadeniastrumafricanum, is 32 times more active than the 

ethanolic extract of Ecliptaprostrata(MFC=6.25 mg/mL) and 

eight times more active than the ethanolic extract of 

Acanthospermumhispidum (MFC=1.56 mg/mL). Finally, 

analysis of the results shows that Trichophyton mentagrophytes 

is more sensitive to the 70% ethanolic extract (MFC=0.195 

mg/mL and CI50 = 0.2 mg/mL). These results are supported by 

the work of [24] who showed that the effect of an extract is 

probably due to the synergy between the number of 

components, which when separated become individually 

inactive. Ethanol is therefore the solvent that best concentrates 

the active ingredients. 

The inhibitory activity of bacterial strains was assessed using 

the solid-state diffusion method (Mueller-Hinton agar) for 

sensitivity testing, and liquid-state dilution (Mueller-Hinton 

broth) to determine antibacterial parameters. All these results 

obtained in solid media show that the activity of the 70% 

ethanolic extract on methicillin-resistant Staphylococcus aureus 

remains superior to that induced by synthetic antibiotics, even 

though this extract is still a raw product. Numerous studies 

have highlighted the antibacterial effect of natural active 

ingredients. Indeed, [25]report that the aqueous extract of 

Marrubium vulgare L leaves exerts a strong inhibitory activity 

on strains of Staphylococcus aureus MTCC 740, Staphylococcus 

epidermidis MTCC 435 and a lesser degree of activity on 
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Proteus vulgaris MTCC 426 and E.coli MTCC 443. These results 

corroborate the work of other researchers [26,27]who noted 

the antibacterial power of Piptadeniastrumafricamon Gram-

positive and Gram-negative bacteria. Since the main target of 

these natural compounds is the bacterial membrane, the 

antibacterial activity of Piptadeniastrumafricanumis explained 

by the presence of large groups of chemical molecules in the 

70% ethanolic extract. The MIC/MBC ratio demonstrated the 

bactericidal or bacteriostatic effect of the 70% ethanolic 

extract. The ethanolic extract of 

Piptadeniastrumafricanumproved bactericidal on almost all the 

strains studied. Given its spectrum of action on all the bacterial 

strains studied, this extract would appear to be richer in active 

ingredients. Our results are similar to those of [26], who 

showed that Piptadeniastrumafricanumhad a bactericidal effect 

on S. aureus. 
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