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Abstract 
Diarrhea, ranked second cause of death in children under five years globally, is one of the main causes of 
death in these children in Cameroon. The development phenomena of resistant strains, the side effects, 

and the costs of often restrictive drugs have motivated populations to look towards phytotherapy. The 
objective of this study was to carry out a comparative of the antibacterial activity of flavonoids of crude 
extracts and fractions of the fruit of Voacanga africana Stapf and Tabernaemontana contorta Stapf on 
the germs responsible for diarrhea. The fruits have been macerated in a hydro-ethanolic solution followed 
by the extraction of flavonoids by differential fractionation with solvents of increasing polarity. The 
polyphenols and flavonoids content of the crude extracts and the fractions have been determined by 
colorimetric methods and the antibacterial activity by the macro-dilution using Staphylococcus aureus, 
Klebsiella pneumoniae and Escherichia coli strains. Finally, a comparison of the results was obtained. 

Phytochemical screening highlighted classes of compounds common to the two species, such as 
flavonoids and alkaloids and differences; the assay showed that the crude extract of Voacanga africana 
contains many more polyphenols with a value of 143.10 ± 1.01 mg EAT / g of dry extract, but 
Tabernaemontana contorta contains more flavonoids, including its extract ethyl acetate has the highest 
value, 40.65 ± 0.02 mg EQ / g of dry extract. For the antibacterial activity, the flavonoids of the ethyl 
acetate fraction of T. contorta have greater antibacterial activity against the strains tested with MICs 
ranging from 6.25 to 12.5 mg / mL followed by the raw extract of V. africana. This contribution could 
offer applications in the medical field for the fight against diarrhea. 
 

Keywords: Voacanga africana, Tabernaemontana contorta, hydro-ethanolic extract, fractionation, 
antibacterial activity, diarrhea 
 

Introduction 

In developing countries, infectious diseases (IDs) represent a real public health issue due to 

their frequency and severity [1]. One of the most common problems of these IDs is the 

development of bacterial diarrhea [2]. Diarrhea has been commonly referred to as the discharge 

of more than three losses of liquid stools per day [2]. The ranked second cause of mortality in 

children under five years, diarrhea is the cause of 525,000 child deaths per year, and there are 

around 1.7 billion cases of diarrhea each year in the world [3]. In developing countries, it is one 
of the most fatal conditions [4], generally observed in children. In Cameroon, childhood 

diarrhea is one of the leading causes of death in children under five after malaria, measles, and 

respiratory tract diseases [5]. The prevalence of this pathology is around 18.9 %, with a high 

incidence in rural areas (19.7 %) compared to the main cities like Yaoundé (14.4 %) [2] several 

factors contribute to the high prevalence and severity of diarrhea. These include non-

compliance with hygiene rules, difficult access to safe drinking water, population 

overcrowding, immunodeficiency, and chronic diseases [6]. Antibiotics have been often used 

for the treatment of acute bacterial diarrhea [7], but the misuse of antibiotics increases 

antibiotics resistance of the bacterial strains the population [8]. The demographic growth and 

the poverty of the populations of the developing countries limit access to health care facilities, 

constituting a brake on good hygiene. This contributes to the increase in demand for traditional 
medicines [9], further jeopardizing caretaking attempts with antibacterial agents. The improved 

traditional drugs obtained from medicinal plant extracts would then be an alternative to 

antibiotic resistance, the reason why populations are turning to herbal medicine [10].  
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Our study is part of the strategy developed by the 

Cameroonian authorities to make the production of 

traditionally improved medicines (MTA) accessible to the 

general public and thus enhance the local flora while 

contributing to the search for alternative solutions to the 

management of acute infectious diarrhea especially those of 
bacterial origin.  

It is in this context that we were interested in the antibacterial 

powers of polyphenols, more precisely in the flavonoids from 

two plants: Tabernaemontana contorta staff and Voacanga 

africana, which have been widely used in traditional 

medicine. They are used as anticancer, for skin conditions, in 

malaria patients [11, 12] as well as other condition in the 

gastrointestinal tract [13] .The present work consisted in 

examining the activity of the various extracts and fractions of 

the fruits Tabernaemontana contorta staff and Voacanga 

africana on bacterial strains, in order to determine the plant 

with the best antibacterial activity to make a drug in the near 
future. To carry out this work, a hydro-ethanolic extraction of 

our two plants has been carried out followed by fractionation 

in which the content of polyphenols and flavonoids have been 

determined then the antibacterial activity was evaluated and 

compared.  

 

Material and Methods 

Plant Material 

The plant material used consisted of the ripe fruits of 

Tabernaemontada contorta and Voacanga africana (Figure 1) 

who have been collected at Mount Eloudem (Nkolbisson –
Yaounde) and identified in the National Herbarium of 

Cameroon under reference numbers 26138/SFR/Cam and 

9227/SFR/Cam respectively between January and February 

2020. The fruits of these harvested plants have been washed, 

cut and, then dried at room temperature in the dark to preserve 

as much as possible the integrity of the molecules. They were 

then reduced to powder (800 µm to 1600 µm), and packed in 

poly bags and stored at 4°C for laboratory works. The extract 

preparation, fractionation, and chemical screening were 

performed in the Laboratory of Chemistry of Université des 

Montagnes (UdM), and the antibacterial potential tests 

conducted in the Laboratory of Microbiology of the 
Université des Montagnes (UdM) teaching hospital in 

Banekane (West-Cameroon). 

 

  
 

Fig 1: Fruits of T. contorta (left) and V. africana (right) 
 

Microorganisms 
The three bacterial strains tested for the antibacterial activity 

of crude extracts and flavonoid fractions of Tabernaemontana 

contorta and Voacanga africana were: Staphylococcus aureus 

(ATCC 25923): Gram + bacteria; Echerichia coli (ATCC 

25922): Gram – bacteria; Klebsiella pneumoniae (ATCC 

13883): Gram – bacteria. They were all provided by the 

microbiology laboratory of the University des Montagnes. 

 

Extraction and fractionation 

Preparation of extracts  

The fruit of Voacanga africana (320 g) and Tabernamontana 
contorta (320 g) have been extracted by maceration with an 

ethanol-water mixture (70 :30) in constant agitation (800 

trs/min) on a magnetic agitator PRO HPS-7 Lab Plus Series 

with the renewal of solvent every 24 hours for three times. 

The hydroethanolic solutions were filtered on Whatman N°3 

paper then evaporated to dryness on a rotavapor (Rotavapor® 

BUCHI R-201) under reduced pressure at 40 °C to obtain the 

dry extracts. The extraction yield was calculated using the 

following formula:  

 

𝑅 =
(𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑎𝑤 𝑒𝑥𝑡𝑟𝑎𝑐𝑡) 

𝑚𝑎𝑠𝑠 𝑜𝑓 𝑝𝑜𝑤𝑑𝑒𝑟
× 100  

 

Preparation of partitions  

The partitioning has been done following the method of Xuan 

Li et al. (2020) [14]. A portion of the residue (15 g) was 

suspended in 100 mL deionized water and then portioned 

successively with ethyl acetate (200 mL) and n-butanol (200 

mL) three times at room temperature. After filtration, the 

filtrate of each part has been concentrated at reduced pressure 

to obtain ethyl acetate soluble part, n-butanol soluble part and 

water-soluble part, respectively. The dry residues were then 
recovered and then stored at 4°C before carrying out the 

antibacterial tests. 

 

Phytochemical screening 
The presence of the main chemical groups in the extracts has 

been investigated using the tests described by Bassène 

(Bassène, 2012) [15] and Bruneton [16]: flavonoids (Shinoda 

test), tannins (Stiasny reaction followed by that of ferric 

chloride), alkaloids (Dragendorff and Mayer reagent) , sterols 

and terpenes (Liebermann-Buchard reaction) and saponosides 

(foam index). 

 

Test for Polyphenols 

Perchloride test 
To about 3 mL of the extract, 2 to 3 drops of FeCl3 have been 

added. The presence of polyphenols was put to evidence by 

the development of a greenish color. 

 

Test for flavonoids 
In 1 ml of extract, 1 ml of ethanol has been added. The 

mixture was then treated with a few drops of iso-amyl 

alcohol, and 0.05 g of magnesium shavings, and three drops 

of concentrated H2SO4. We obtained a pink red color, thus 
reflecting the presence of flavonoids in our extract. 

 

Alkaloids test 
The alkaloids have been characterized using Dragendorff's 

reagent (Potassium iodobismuthate) and Mayer's (Iodomuric 

reagent). 

 

Mayer's reagent test 
In 15 mL of extract, 4 mL of 10 % sulfuric acid was added. 5 

mL of the obtained solution was subsequently transferred into 

two tubes. In the first tube, 3 drops of Mayer's reagent were 
added and let to rest for 15 minutes. We had the appearance 

of a white yellow or light-yellow precipitate in both extracts. 
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Dragendorff reagent test 

In the second tube three drops of Dragendorff's reagent were 

added, we had the appearance of a yellow-orange precipitate 

in both extracts. These two tests indicate the presence of 

alkaloids. 

 

Test for saponins 
5 mL of the extract have been boiled for 5 minutes. After 

cooling, the contents of the tubes were stirred vertically for 15 

seconds, then let to stand. We had the appearance of a 

persistent foam with a height of more than one centimeter, 

indicating the presence of saponins for the extract of 

Tabernaemontana contorta and no persistent foam for the 

extract of Voacanga africana 

 

Test for steroids and terpenoids 
In 1 mL of extract, 1 mL of methanol has been introduced and 

dissolved. 0.2 mL of each of the following reagents was 
added: chloroform, glacial acetic anhydride, concentrated 

H2SO4. We obtained a violet then greenish coloration for the 

extract of Tabernaemontana contorta indicating the 

respective presence of terpenoids and steroids but no 

coloration for extract of Voacanga africana 

 

Test for tannins 
In 1 mL of extract, was added 1 mL of methanol. To the 

resulting solution, five drops of 0.5 % sulfuric acid and five 

drops of 1 % ferric chloride were added. We obtained blue-

blackish staining for Voacanga africana extract, indicating 
the presence of tannins and no staining for Tabernaemontana 

contorta extract. 

 

Polyphenols and flavonoids content 

Polyphenol content  
The polyphenol contents of the crude extracts and the 
fractions have been determined by the Folin-Ciocalteu 
method described by Mbopi et al. (2021) [17]. In 100 μL of the 
solution of each extract and fraction, 500 μL of the Folin-
Ciocalteu reagent have been added, then 2 minutes after 2 mL 
of carbonate of 20 % sodium have been added. After 30 min 
of incubation, the absorbances were then read on a 
spectrophotometer at 760 nm. Three tests have been carried 
out for each concentration of product tested. A standard curve 
established from a dilution series of tannic acid (25-50-75-
100-125mg / L) has been processed in the same way as the 
extracts. The results have been expressed in milligrams 
equivalent of tannic acid per gram of dry extract (mg EAT/g). 

 

Flavonoid content 
The method for determining flavonoids in crude extracts and 

fractions had been based on the principle of direct 
determination by aluminum chloride (Mahdi, 2012) [18]. In 

500 μL of solution of each extract and fraction was added 1.5 

mL of 95 % ethanol followed by 100 mL of 10 % aluminum 

chloride and 100 μL of 1M sodium acetate and finally 2.8 mL 

of distilled water. After 30 min of incubation, the absorbances 

were then read on a spectrophotometer at 415 nm. Three tests 

have been carried out for each concentration of product tested. 

A calibration curve has been established from a dilution series 

of quercetin (60-120-180-240-300 mg / L). The results have 

been expressed in milligram equivalent of quercetin per gram 

of dry extract (mg EQ / g). 

 

Antibacterial Activity 

Bacterial inoculums preparation 

An aseptic condition for each bacterial strain, the bacteria 

Were subculture on Muller-Hinton-Agar agars in kneading 

dishes, by the streak method, then incubated at 37 °C for 24 

hours to obtain young colonies used for the preparation of the 

bacterial inoculum. 

From the 24 hours colonies, 1 to 3 colonies were picked using 

a platinum loop and introduced into 2 to 3 mL of sterile 
physiological water, to obtain turbidity similar to that of point 

0.5 on the McFarland scale, corresponding to a variant 

concentration between 106 and 108 Colonial Forming Units / 

mL (CFU / mL) 

 

Sensitivity test 
Bacterial sensitivity to our samples has been assessed using 

the antibiogram principle [19]. 20 μL of each solution at 100 

mg / mL of extract and fraction was inoculated by the disc 

method on Petri dishes previously containing bacterial strains 

containing Mueller-Hinton medium, then incubated in an 

oven at 37 °C for 18 to 24 hours after being left at room 
temperature for 15 min. The presence of an inhibition zone 

obtained corresponds to an absence of bacterial growth and 

thus reflects an antibacterial activity of our fractions. 

 

Determination of the minimum inhibitory concentration 

(MIC) 
The determination of the MIC has been based on evaluating 

of the susceptibility of a microorganism to an antimicrobial 

substance. It has been defined as the smallest concentration 

that will inhibit any visible growth of a microorganism after 

incubation at 37 °C for 18 to 24 hours. The technique used is 
that of macro-dilution [20]. In the different test tubes of the 

dilution range were introduced 1 mL of Mueller-Hinton broth, 

then in the first tube of the range 1 mL at 50 mg / mL (for the 

F1), 100 mg / mL (for the E2, F2 and E1) and 200 mg / mL 

(for F5, F4 and F3) was introduced into the first tube of the 

dilution range following which cascade dilutions of ratio 2 

were performed in Mueller Hinton's broth of so as to obtain a 

concentration range of 25 mg / mL to 0.156 mg / mL; 50 mg / 

mL to 0.156 mg / mL; 100 mg / mL to 0.156mg / mL for the 

50mg / mL (F1), 100mg / mL (E2, F2 and E1) and 200 mg / 

mL (F5, F4 and F3) fractions respectively. Then 15 µL of 

bacterial inoculum was added to each tube, then incubated at 
37 °C. After 24 h, the MIC of each extract and fraction have 

been deduced from the first tube of the range within which 

growth did not occur. The experiment has been repeated three 

times. 

 

Determination of the minimum bactericidal concentration 

(MBC) 
The minimum bactericidal concentration (MBC) corresponds 

to the lowest concentration of substance capable of killing 

more than 99.9 % of the initial bacterial inoculum (i.e., less 

than 0.11 % of survivors) after 18 to 24 hours of incubation at 
a temperature of 37 ° C. The tubes of the range in which the 

bacterial growth have been not visualized were streaked on 

Petrie dishes containing Mueller-Hinton-Agar medium and 

then incubated for 24 hours at 37 °C. The CMB of each 

extract and fraction has been deduced from the smallest 

concentration at which no culture has been observed. The 

experiment has been repeated three times. The MBC/MIC 

ratios has been then assessed for the bacteriostatic or the 

bactericidal potential on the test organisms. When it was 

higher than 4, the extract was said to have a bacteriostatic 

action while equal to or lower than 4, it was regarded as 

bactericidal. The extract was said to have an absolute 
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bactericidal action when the MIC was equal to the MBC 

(MBC/MIC = 1). 

 

Result and Discussion 

Extraction and fractionation 

The results of extraction and fractionation are shown in Table 
1 (extraction) and 2 (fractionation) 

 
Table 1: Result of the extraction of powder from fruits of Voacanga 

africana and Tabernaemontana contorta 
 

Plant material 
Mass of dry 

powder (g) 

Mass of raw 

extract (g) 

Yield 

(%) 

Voacanga africana 320 51.68 16.15 

Tabernaemontana contorta 320 18.94 5.92 

 

Table 1 shows the results of the extraction carried out on our 

two plants. The hydro ethanolic extraction of 320g of 

Voacanga africana and Tabernaemontana contorta gave a 

mass of the crude extract of 51.68 g and 18.94 g, thus giving a 

yield of 16.15% and 5.92 %, respectively. 

The extraction yield from the hydroethanolic mixture 

maceration method of the two species showed that the fruits 

of Voacanga africana have a better yield (16.15 %) than those 

of the fruits of Tabernaemontana contorta (5.92 %). This 
difference could be due to the chemical composition of the 

fruits of Voacanga africana, which is probably richer in polar 

compounds, especially polyphenols, than that of the fruits of 

Tabernaemontana contorta. 

This result is different from the work of Olaleye [21], who 

found a yield of 9.75 % for the species Voacanga africana. 

This difference can be explained by the nature of the solvent 

and the part of the plant used. Indeed, in the latter’s work, 

maceration was carried out on the leaves with methanol as the 

extraction solvent. The fruits being one of the sources of 
polyphenols [22], the hydroethanolic mixture being polar will 

better extract the polyphenols this justifying our higher yield.  

 
Table 2: Result of partitioning of raw extracts 

 

Plant materials Solvents Mass of partitions(g) Yields (%) 

T. contorta 

Ethyl acetate 1.74 11.62 

n-butanol 2.28 15.22 

water 10.98 73.20 

V. africana 

Ethyl acetate 5.06 33.73 

n-butanol 1.18 7.87 

water 8.76 58.40 

 

Table 2 shows the result of the fractionation by the different 

solvents of increasing polarity on our two crude extracts. The 

aqueous fractions showed higher yields (73.20 % and 58.40 
%). This shows that in our study, extracts there is a 

predominance of polar compounds, in particular flavonoids of 

the di-glycoside and tri-glycoside type [23]. 

 

Phytochemical screening 
Table 3 shows the result of the phytochemical screening 

carried out on our extracts.  

 
Table 3: Phytochemical screening results 

 

Secondary metabolites HAv HAt 

Alkaloids 
Ma + + 

Dr + + 

polyphenols + + 

flavonoids + + 

Tannins + + 

Quinones + - 

Terpenoids - + 

Steroids - + 

saponins - + 

HAv: hydro-alcoholic extract of Voacanga Africana; HAt: hydro-alcoholic 
extract of Tabernaemontana contorta; Ma: Mayer; Dr: Dragendorff; (+): 
present; (-): absent  

 

The table 3 of phytochemical screening results show the 
presence of classes of compounds such as alkaloids, 

polyphenols, flavonoids, tannins and quinones for the extract 

of Voacanga africana and alkaloids, polyphenols, flavonoids, 

terpenoids, steroids and saponins for Tabernaemontana 

contorta., The difference in our two extracts resides in the 

presence of tannins, and quinones for the extract of Voacanga 

africana and saponosides, terpenoids, and steroids for the 
extract of Tabernaemontana contorta. This would be in 

agreement with the results of Joshua [24]. This result also made 

it possible to justify the extraction yield because Voacanga 

africana contains more polar compounds, especially more 

phenolic compounds. This difference could justify the result 

of the antibacterial activity. 
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Polyphenols and flavonoids content  

 

 
E1: Raw extract of Taberneamontana contorta; E2: Raw extract of Voacanga africana 
F1: Ethyl acetate fraction of Taberneamontana contorta; F2: Ethyl acetate fraction of Voacanga africana; F3: 
Aqueous fraction of Taberneamontana contorta; F4: Aqueous fraction of Voacanga africana; F5: 1-butanol fraction 

of Taberneamontana contorta; F6: 1-butanol fraction of Voacanga africana 
 

Fig 2: Polyphenols and flavonoids content of crude extracts and the different fractions of the fruits of Voacanga africana et Tabernaemontana 
contorta 

 
This result shows us that the raw extract of Voacanga 
africana has the highest polyphenol content (143.10 ± 1.01 
mg EAT / g of dry extract) but has one of the lowest values in 
terms of flavonoids content (9.93 ± 0.02 mg EQ / g of dry 
extract). The ethyl acetate fraction of Taberneamontana 
contorta has a polyphenol content value (61.03 ± 0.2 mg EAT 
/ g of dry extract) close to its flavonoid content (40.65 ± 0.02 
mg EQ / g of dry extract) as well as the polyphenol content of 
the 1-butanol fraction of Taberneamontana contorta (28.44 ± 
0, 23 mg EAT / g of dry extract) and its flavonoid content 
(27.13 ± 0.01 mg EQ / g of dry extract). We also note that the 
fraction of Voacanga africana with ethyl acetate has a value 
quite close (138.98 ± 0.68 mg EAT / g of dry extract) to the 
value of the crude extract of Voacanga africana but with a 
fairly low value for the flavonoid content (24.40 ± 0.68 mg 
EQ / g of dry extract). These results were obtained from the 
tannic acid calibration curve for polyphenols (y = 0.9867x - 
0.0004 with an R2 = 0.9979) and the quercetin calibration 
curve for flavonoids (y = 7.0767x - 0.0118 with an R2 = 
0.9988)  
Concerning the quantification of polyphenols and flavonoids, 
the results obtained show that Voacanga africana contains 
many more polyphenols with the highest value on the raw 
extract (143.10 ± 1.01 mg EAT / g of dry extract), which is in 
agreement with the results of the phytochemical screening 
(flavonoids, tannins) and the fact that the hydro-ethanolic 

extraction preferentially extracts the polar compounds from 
which the polyphenols originate [23]. This is also observed in 
Taberneamontana contorta which despite, having a lower 
polyphenol content, its raw extract still has the highest value 
(80.81 ± 0.11 mg EAT / g) concerning its fractions. On the 
other hand, Taberneamontana contorta has a much higher 
content of flavonoids observed in its ethyl acetate fraction 
(40.65 ± 0.02mg EQ / g) than that of Voacanga africana 
which has the highest content in its fraction. With ethyl 
acetate and water (24.40 ± 0.68 and 23.48 ± 0.02 mg EQ / g 
respectively). This shows that Taberneamontana contorta 
contains much more flavonoids of the aglycone, mono, and 
diglycosidic type and that Voacanga africana contains in 
equal parts flavonoids of the aglycone, mono and diglycosidic 
type but also flavonoids of the di, tri and tetraglycosidic type. 
The solvents used during the fractionation of the crude 
extracts extract, for ethyl acetate, flavonoids of the aglycones, 
mono and diglycosidic type and for water, flavonoids of the 
di, tri and tetraglycosidic type [23]. 
 
Determination of the minimum inhibitory concentration 
(MIC) and minimum bactericidal concentration (MBC) 
Table 4 shows the result of the determination of the minimum 
inhibitory concentration and minimum bactericidal 
concentration of the crude extracts on the strains of bacterial 

 
Table 4: MIC and MBC values and MIC/MBC ratios of crude extracts and partions of Voacanga africana and Tabernaemontana contorta 

 

 

Fractions 
Klebsiella pneumonia Escherichia coli Staphylococcus aureus 

 
MIC 

(mg/ml) 

MBC 

(mg/ml) 

Rapport 

CMB/CMI 
MIC (mg/ml) MBC (mg/ml) 

Rapport 

CMI/CMB 
MIC (mg/ml) 

MBC 

(mg/ml) 

Rapport 

CMI/CMB 

E1 25 - Nd 50 100 2 25 100 4 

E2 25 - Nd 12.5 -- Nd 3.125 6.25 2 

F1 6.25 - Nd 12.5 25 2 12.5 25 2 

F2 50 - Nd 25 - Nd 50 50 1 

F3 100 100 1 25 100 4 50 - Nd 

F4 100 - Nd 50 - Nd 50 100 2 

F5 25 - Nd 12.5 50 4 25 50 2 

E1: Raw extract of Taberneamontana contorta; E2: Raw extract of Voacanga africana 
F1: Ethyl acetate fraction of Taberneamontana contorta; F2: Ethyl acetate fraction of Voacanga africana; F3: Aqueous fraction of 
Taberneamontana contorta; F4: Aqueous fraction of Voacanga africana; F5: 1-butanol fraction of Taberneamontana contorta; F6: 1-butanol 
fraction of Voacanga africana; Nd: Not defined 
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The results in Table 4 shows that the crude extract of 

Voacanga africana exhibited greater activity with MICs 

ranging from 25 to 3.125 mg / mL on the three bacterial 

strains tested. This result can be attributed in addition to the 

metabolites in common to the two species to the tannins 

present in the fruit extract of Voacanga africana which has 
proven an antibacterial activity on the bacterial strains 

responsible for infections in humans such as Clostridium sp , 

Escherichia coli, Staphylococcus aureus [25]. Their properties 

to bind to calcium ions involved in the metabolism of bacteria 

affects the permeability of the bacterial wall, thus disrupting 

the absorption of trace elements essential for bacterial growth 
[26]. The antibacterial activity of the flavonoid fractions with 

ethyl acetate (MIC ranging from 6.25 to 12.5 mg / mL), 1-

butanol (MIC ranging from 12.5 to 25 mg / mL), and aqueous 

(MIC ranging from 50 to 100 mg / mL) of Tabernaemontana 

contorta was superior to that of the flavonoid fractions of 

Voacanga africana. This could probably be due to the high 
content of flavonoids in the fruit fractions of 

Tabernaemontana contorta. In fact, flavonoids exert their 

antibacterial activity mainly by inhibiting the synthesis of 

DNA and certain enzymes in the bacterial membrane [27].  

The flavonoid fractions of the fruits of Taberneamontana 

contorta showed superior antibacterial activity than the crude 

extract of Taberneamontana contorta. This result illustrates 

that the antibacterial activity of the fruits of Taberneamontana 

contorta is attributed to the flavonoids.  

On the other hand, the raw extract of Voacanga africana 

presented an antibacterial activity superior to its flavonoid 
fractions. The antibacterial activity of the fruits of Voacanga 

africana would therefore be linked to a synergistic effect 

between the different classes of metabolites [28].  

The aqueous fraction of Taberneamontana contorta showed a 

high activity on the Klebsiella pneumoniae strain, 

encapsulated, invasive bacterium, reputed to produce beta-

lactamase [29]. This result could be due to the action of 

flavonoids such as tri glycosides which bind to glucuronic 

acids or sugars in the Klebsiella pneumoniae capsule by O-

glycoside bonds causing capsule fragility [30].  

For the Escherichia coli and Klebsiella pneumoniae strains, 

the CMBs of the extract and fractions of Voacanga africana 
(at concentrations of 50 and 100 mg / mL) were not obtained, 

unlike Staphylococcus aureus, showing that the latter would 

have a predominant action on gram + bacteria. 

 The activity of the extract and fractions of the fruits of 

Taberneamontana contorta on Escherichia coli and 

Staphylococcus aureus indicates that they act on bacteria 

independent of gram. 

 The lowest MICs and CMBs of extracts and fractions of the 

fruits of our two species were obtained on Staphylococcus 

aureus, revealing that they had a greater activity on this gram 

+ bacterium. Gram + bacteria have a very permeable 
membrane. They have many layers of peptidoglycan 

representing up to 90 % of the constituents of the bacterial 

wall rich in metal ions which could be the substrate for 

secondary metabolites [30].  

The CMB / CMI ratio revealed that the extracts and fractions 

of Voacanga africana have a bactericidal effect on 

Staphylococcus aureus. In contrast, the extracts and fractions 

of the fruits of Taberneamontana contorta have a bactericidal 

effect on Escherichia coli and Staphylococcus aureus. This 

bactericidal effect of the extract and fractions of the fruits of 

Taberneamontana contorta would be attributed to the 

presence of terpenoids and saponins only in the latter, which 
are capable of infiltrating the lipid bilayer to cause the rupture 

of the cell membrane causing the leakage of the bacterial 

content. The lowest MICs and CMBs of extracts and fractions 

of the fruits of our two species have been obtained on 

Staphylococcus aureus 

According to table 4, analysis of the results shows that the 

extracts and fractions of the fruits of these two plants have 
antibacterial activity on the strains tested. The ethyl acetate 

fraction of Taberneamontana contorta has greater 

antibacterial activity (MIC flanging from 6.25 to 12.5 mg / 

ml) on bacterial strains compared to all other fractions tested; 

which shows that the aglycone, mono and diglycosidic 

flavonoids contained in this fraction have a very great 

antibacterial power on the germs responsible for diarrhea. On 

the other hand, the ethyl acetate fraction and even the 

Voacanga africana aqueous fraction does not exhibit an 

activity comparable to that of the ethyl acetate fraction of 

Taberneamontana contorta but yet the crude extract of 

Voacanga africana shows a quite similar antibacterial activity 
(MIC ranging from 3.125 to 25 mg / mL) to that of the ethyl 

acetate fraction of Tabernaemontana contorta. This would 

suppose that the flavonoids of the aglycone, mono and 

diglycosidic type and of the tri and tetraglycosidic type 

contained in the ethyl acetate fractions of and aqueous 

Voacanga africana would not have a very great antibacterial 

power on their own but in synergy with other compounds 

contained in the fruits of Voacanga africana; especially since 

compounds such as tannins and alkaloids have an antibacterial 

activity [31, 32] 

 During this work, many CMBs could not be determined at 
the concentrations tested, especially for the extracts and 

fractions of Voacanga africana on two bacterial strains; but 

values obtained on the Staphylococcus aureus strain showed 

greater activity (CMB = 6.25 mg / ml) on the crude extract. 

This could suggest a more accentuated spectrum of action on 

Gram +. On the other hand, the MBC values of the extract 

and fractions of Taberneamontana contorta with the ethyl 

acetate fraction, which showed high activity (MBC = 25 mg / 

mL) would rather suggest a spectrum of action as much on 

Gram + as the Gram-. It should also be noted that the ethyl 

acetate fraction Taberneamontana contorta has a bactericidal 

effect on the strains Escherichia coli and Staphylococcus 
aureus (CMI / CMB ratio = 2). Voacanga africana crude 

extract has a bactericidal effect on Staphylococcus aureus. 

According to a classification of the activity of plant extracts 

according to the value of their MIC revealed by Kuete, the 

extracts used in this study, despite showing activity are 

weakly active on all bacteria. Indeed, for this author, the 

activity, of an extract is significant if the MIC <100 μg / mL It 

is said to be moderate when the MIC is between 100 and 625 

μg / mL (100 <MIC < 625 μg / ml), and is low if the MIC> 

625 µg / mL [33]. 

 

Conclusion 
Through the comparative study of the antibacterial activity of 

the flavonoids of crude extracts and fractions of the fruit of 

Voacanga africana and Tabernaemontana contorta on the 

germs responsible for diarrhea, it appears that the two plants 

contain common and specific classes of compounds. 

Voacanga africana contains many more polyphenols where as 

Tabernaemontana contorta contains many more flavonoids, 

which gave the ethyl acetate fraction greater antibacterial 

activity compared to the antibacterial activity Voacanga 

africana. This could be due to a synergy of action of all the 

compounds present in the plant. Our results confirm that the 
extracts and fractions of the two plants could possibly 
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compete with the antibiotics used in the treatment of bacterial 

diarrhea. These tests contribute to the scientific validation of 

the massive traditional use of these species by populations. In 

perspective, it would be important to further research on a 

wide range of microbial strains and to identify the active 

constituents responsible for the antibacterial activity. 
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