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Abstract 

The objective of this study is the phytochemical analysis and the determina-
tion of the antibacterial activity of aqueous and hydro-ethanolic extracts ob-
tained from the leaves and bark of the trunk of Albizia zygia, against Esche-
richia coli and Salmonella typhi bacteria in aquatic microcosms. Phytochem-
ical screening was performed as described by Pareck. The results obtained 
show that the hydro-ethanolic and aqueous extracts of Albizia zygia trunk 
bark recorded higher extraction yields (26.71% and 33.2% respectively) com-
pared to the aqueous and hydro-ethanolic extracts of leaves of the same plant. 
Secondary metabolites with antibacterial activities such as anthraquinones, 
anthocyanins, flavonoids, polyphenols, tannins and saponins were found in 
both types of extracts. Flavonoids and anthocyanins were relatively more ab-
undant than the other chemical constituents. The highest cellular inhibition 
rate of Escherichia coli was 99.88%, obtained after 9 hours of exposure in the 
hydro-ethanolic extract solution of trunk bark at the concentration 1.5 g/L. 
The Salmonella typhi rate was 99.95% after 9 hours of exposure of bacterial 
cells to the hydro-ethanol extract of the bark of the trunk at the concentration 
1.5 g/L. This rate increased proportionally with the bacterial-extract contact 
time. The temperature of the medium did not significantly influence bacterial 
inhibition (P > 0.05). The obtained results justify the use of the plant Albizia 
zygia in the reduction of the flow of bacterio-pollutants contained in water 
intended for consumption.  
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1. Introduction 

Today, one third of humanity lives in a situation known as “water stress” with 
less than 1700 m3 of freshwater available per capita per year (WHO, 2009). De-
spite the small amount of freshwater directly accessible to humans, its quality is 
strongly influenced by pollution, which can be physical, chemical or biological 
(Vilaginès, 2003). Biological pollution is due to the presence of micro-organisms 
such as protozoa, fungi, viruses and bacteria in water (Festy et al., 2003). The 
presence of pathogenic bacteria in drinking water poses serious health problems 
due to the persistence of waterborne diseases. Among these waterborne diseases, 
we have typhoid fever, which is a serious foodborne illness caused by the Sal-
monella typhi bacterium, which is present in water contaminated by fecal mat-
ter. Each year, typhoid affects between 11 and 20 million people globally and re-
sults in 128,000 to 161,000 deaths (Molly et al., 2023). To reduce mortality from 
waterborne diseases, contaminated water must therefore be treated before con-
sumption. For decades, simple disinfection methods have often been used (chem-
ical disinfection with health effects, SODIS method, filtration and boiling). More 
recently, water disinfection methods using plant extracts have been proposed as 
a new alternative to water treatment at the household level. In Cameroon, as 
elsewhere, several plants used in traditional medicine against infectious diseases 
have been extensively researched. Studies have been carried out on the evalua-
tion of the synergistic effect of different pH values and different infusion con-
centrations of Artemisia annua on Enterococcus faecalis growth in aquatic mi-
crocosms under dark and lighting conditions (Mobili et al., 2015). Studies con-
ducted by Tamsa et al. (2018) identified the main factors involved in the inhibi-
tion of Enterococcus faecalis in the presence of an aqueous extract of Eucalyptus 
microcorys in an aquatic microcosms. In addition, Metsopkeng et al. (2019) 
evaluated in microcosm the survival of Aeromonas hydrophila and Enteropa-
thogenic Escherichia coli (EPEC), in the presence of Moringa oleifera aqueous 
seeds extract at concentrations ranging from 1 to 40 g/L, and under incubation 
temperatures of 4˚C and 23˚C. Furthermore, Moungang et al. (2022) demon-
strated the usefulness of Cussonia arborea for treating bacterial and infectious 
diseases. 

Albizia zygia is used in the traditional treatment of diarrhea and venereal dis-
eases (Ndjakou et al., 2007). However, although recent work has shown that plant 
extracts have antibacterial activities, there is still little information on the syner-
gistic effect of temperature and incubation time of Albizia zygia extracts on Esche-
richia coli and Salmonella typhi bacteria. Few data are also available on which 
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parts of the plant have the best antibacterial efficacy against these two microor-
ganisms. Plant extracts are still under-exploited in the treatment of water for 
human consumption. 

2. Materials and Methods 
2.1. Plant Material Collection 

The plant material consists of fresh leaves and bark of the trunk of Albizia zygia, 
collected in the Central region (Cameroon). Authentication was carried out at 
the National Herbarium of Cameroon (HNC) by comparison with the existing 
samples in their database under the identification number: 2338/SRFK. After 
cleaning, the leaves and barks were dried for one month in the laboratory at 
room temperature and ground to powder using a grinding machine. Figure 1 is 
a photograph of fresh and dried leaves and bark from the trunk of Albizia zygia 
in the laboratory. 
 

 

Figure 1. Albizia zygia (a) Fresh leaves; (a') Dry leaves; (b) Fresh trunk bark and (b') Dry 
trunk bark. 

2.2. Bacterial Strains 

The bacterial strains chosen for this study were Gram-negative bacteria; they 
were Escherichia coli and Salmonella typhi. They were chosen because of their 
role in determining the quality of drinking water (WHO, 2004). These two spe-
cies were isolated from Yaoundé waterways. 

2.3. Preparation of Extracts 

Extractions were performed according to the method recommended by Romani 
et al., (2006). 
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2.3.1. Preparation of Aqueous Extracts 
Aqueous extracts were prepared by maceration of 300 g of leaf crushed and 250 
g of trunk bark crushed in 5000 mL and 4000 mL of distilled water respectively. 
After 48 hours, the extracts were filtered and then dried in an oven at a temper-
ature of 45˚C ± 2˚C until total evaporation of the water. The steps involved in 
this extraction process are shown in Figure 2. 
 

 

Figure 2. Extraction protocol for aqueous extract. 

2.3.2. Preparation of Hydro-Ethanol Extracts 
To prepare the hydro-ethanolic extracts, 500 g of the leaf crush and 400 g of the 
trunk bark crush were macerated in 6500 mL and 4500 mL of the ethanol/dis- 
tilled water mixture in the proportions 70/30, respectively. After 48 hours, the 
extracts were filtered and then oven dried at a temperature of 45˚C ± 2˚C until 
total evaporation of the solvent. The hydro-ethanol extracts are obtained ac-
cording to the steps shown in Figure 3. 

2.3.3. Yield of Extraction (y) 
The yield of the different extracts is defined as the ratio of the quantity of plant 
material extracted to the quantity of plant material used. It is calculated accord-
ing to the following equation. 

( ) 1

2

% 100my
m

= ×  

m1 is the weight of the dry extract in g.  
m2 is the dry weight of plant material in g. 
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Figure 3. Extraction protocol for hydro-ethanol extracts. 

2.3.4. Phytochemical Analysis of Extracts 
The study of the chemical profile allows detecting the different chemical families 
constituting a plant. The tests are based on the intensity of the precipitate and 
the turbidity. Thus, we proceeded to the characterization of secondary metabo-
lites present in the plant Albizia zygia, according to the method described by 
Pareck & Chanda (2007). 

2.3.5. Preparation of the Different Extract Solutions 
The extract concentrations were 0.5 g/L, 1 g/L and 1.5 g/L. The homogenized 
extracts were filtered successively on filter paper, sterile cotton, sterile Whatman 
paper, and finally cellulose nitrate membrane of 0.45 µm porosity (Tamsa et al., 
2018). 

2.4. Preparation of Bacterial Suspensions and Inoculations 

Fresh bacterial culture grew (grown) on nutrient agar were harvested using a 
sterile platinum loop and introduced into a test tube containing 10 mL of sterile 
physiological water. The homogenized bacterial suspension was vortexed and 
adjusted to a density of 0.5 Mac Farland (BaCl2 and 1% H2SO4). The concentra-
tion of bacteria in the stock suspension was about 2 × 108 UFC/mL (Pasteur, 
1987). Subsequently, 0.5 mL of the bacterial suspension was taken with a sterile 
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pipette and introduced into the test tubes containing 10 mL of Albizia zygia ex-
tract solution of known concentration. 

The experiments were performed using the aqueous extract divided into 2 
batches representing the two bacterial species. The first batch consisted of 48 
sterile 25 mL test tubes each containing 10 mL of Albizia zygia extract solution 
at different concentrations (control tube 0 g/L, 0.5 g/L, 1 g/L and 1.5 g/L) and 0.5 
mL of Escherichia coli suspension adjusted to a density of 0.5 Mac Farland 
(BaCl2 and H2SO4 1%). The second batch consisted of 48 tubes for Salmonella 
typhi. Each batch consisted of doublets of 24 tubes representing the part of the 
plant to be studied (24 tubes for the aqueous extracts of the leaves and 24 others 
for the aqueous extracts of the bark of the trunk). Each doublet was divided into 
two groups, the first of which was incubated in a refrigerated chamber at 7˚C 
and the second at 23˚C. The same process was applied for the hydro-ethanol 
extract. Temperatures of 7˚C and 23˚C were used to simulate the ambient wa-
ter storage temperature in most households in the equatorial region and 4˚C 
was used to simulate the storage temperature in refrigerators for those con-
suming fresh water. Figure 4 shows the solutions of Albizia zygia extracts in 
test tubes. 
 

 

Figure 4. Test tubes containing different concentrations of Albizia zygia extracts. 

2.5. Antimicrobial Analysis 

The antimicrobial activity was carried out under aseptic condition focused on 
the quantitative aspect. They were carried out after 3, 6 and 9 hours of incuba-
tion, using the technique of spreading on the surface of the agar culture me-
dium until exhaustion (Pasteur, 1987). After homogenization, 100 µL of the 
sample to be analyzed was spread on petri dish containing solidified Endo agar 
and Hektoen agar for E. coli and S. typhi respectively. Petri dishes containing 
E. coli were incubated at 44˚C while those containing S. typhi were incubated 
at 37˚C for 24 hours. Viable and culturable organisms were counted by direct 
Petri dish counting using an OSI colony counter. Bacterial abundances were 
expressed in Colony Forming Units (CFU) and reported to 100 mL of inoculum 
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(CFU/100 mL). 

2.6. Data Analysis 

Temporal variations of cell densities, expressed in decimal logarithmic units (log 
CFU/100 mL) are illustrated by histograms using Excel 2016 software. The per-
centages of inhibition (PI) of Albizia zygia extracts on bacterial were evaluated 
using the formula described by Garcia-Ripoll et al., (2009). 

( )% 100No NnPI
No
−

= ×  

PI = Percentage of inhibition, 
No = Initial bacterial abundance  
Nn = Bacterial abundance after the action of the extract. 

3. Results 
3.1. Yields of Plant Extracts 

The results of the yields of the aqueous and hydro-ethanolic extracts of the 
leaves and bark of the trunk of Albizia zygia are shown in Figure 5. According to 
the results obtained, the highest extraction yield was observed with the aqueous 
extract of the bark of the trunk of the plant Albizia zygia (33.2%). 
 

 

Figure 5. Extraction yields for the various extracts plant studied. 

3.2. Phytochemical Screening  

Phytochemical analyses of the prepared extracts allowed us to characterize the 
presence of some chemical substances in the extracts (Table 1). Polyphenols, 
flavonoids, tannins, anthocyanins, and anthraquinones were present in the 
aqueous and hydro-ethanolic extracts of the leaves and bark of Albizia zygia trunk. 
On the other hand, alkaloids, sterols, and triterpenes were absent in the aqueous 
and hydro-ethanolic extracts of Albizia zygia leaves. 
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Table 1. Screening of chemical constituents of aqueous and hydro-ethanolic extracts of 
leaves and bark of Albizia zygia trunk. 

Types of extract Aqueous extracts Hydro-ethanolic extracts 

Chemical 
compounds sought 

Assessment of 
the relative 

abundance of 
leaves 

Assessment of 
the relative 

abundance of 
trunk bark 

Assessment of 
the relative 

abundance of 
leaves 

Assessment of 
the relative 

abundance of 
trunk bark 

Sterols and triterpenes − + − + 

Polyphenols + + + + 

Flavonoids + + + + 

Tannins 
catechic + + + + 

gallic + + + + 

Anthraquinones + + + + 

Anthocyanins + + + + 

Alkaloids − + − + 

Saponins + + + + 

+: presence; −: absent. 
 

According to the intensity of color, the chemical constituents in the aqueous ex-
tract of Albizia zygia leaves were noted to be flavonoids, anthocyanins, tannins, 
anthraquinones, polyphenols and saponins. In the aqueous extract of the trunk 
bark, the chemical constituents identified were flavonoids, tannins, alkaloids and 
saponins, polyphenols, anthraquinones, anthocyanins, sterols and triterpenes. 

On the other hand, the hydro-ethanol extract of Albizia zygia leaves, was found 
to content also flavonoids, anthocyanins and tannins, polyphenols, anthraqui-
nones and saponins. The chemical constituents identified in the hydro-ethanolic 
extract of Albizia zygia trunk bark are flavonoids, alkaloids, polyphenols, tan-
nins, anthocyanins, saponins, anthraquinones, sterols and triterpenes. 

3.3. Antibacterial Activity of the Extracts 
3.3.1. Percentage Inhibition of Bacterial Cells in the Presence of  

Aqueous Leaf Extract  
At the temperature of 7˚C, the percentages of inhibition of Escherichia coli cells 
fluctuated between 19.15% and 37.74%, between 50.81% and 93.39% and be-
tween 57.34% and 94.93% at the extract concentrations of 0.5 g/L, 1 g/L and 1.5 
g/L respectively. For Salmonella typhi these percentages ranged from 20.06% - 
36.04%, 29.65% - 65.76%, and 76.99% - 93.99% at 0.5 g/L, 1 g/L, and 1.5 g/L ex-
tract concentrations respectively. At 23˚C, Escherichia coli cell inhibition per-
centages ranged from 23.13% to 57.88%, 40.01% to 78.53%, and 71.92% to 94.60% 
at 0.5 g/L, 1 g/L, and 1.5 g/L extract concentrations, respectively. Those of Sal-
monella typhi fluctuated between 16.15% and 30.70%, 35.08% and 66.42%, and 
60.85% and 95.34% at 0.5 g/L, 1 g/L, and 1.5 g/L extract concentrations, respec-
tively. Salmonella typhi appeared to have the highest inhibition rate (95.34%) 
after 6 h of exposure in 1.5 g/L aqueous extract of Albizia zygia leaves incubated 
at 23˚C (Figure 6). 
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Figure 6. Percentage of inhibition of bacterial cells after 3, 6, and 9 hours of incubation in 
different concentrations of aqueous extract of plant leaves. 

3.3.2. Percentage of Inhibition of Bacterial Cells in the Presence of  
Aqueous Extract of Trunk Bark 

The percentage of metabolically non-culturable Escherichia coli cells exposed at 
7˚C ranged from 22.34% to 57.77%, 53.50% to 77.85% and 89.73% to 92.19% at 
extract concentrations of 0.5 g/L, 1 g/L and 1.5 g/L respectively. For Salmonella 
typhi these percentages fluctuated between 44.75% and 70.99%, between 72.17% 
and 82.38% and between 80.64% and 94.09% at 0.5 g/L, 1 g/L and 1.5 g/L ex-
tract concentrations respectively. At the incubation temperature of 23˚C, the 
percentages of inhibition of Escherichia coli cells ranged from 12.68% to 51.02%, 
from 45.31% to 88.14%, and from 75.38% to 92.12% at extract concentrations 
of 0.5 g/L, 1 g/L, and 1.5 g/L, respectively. For Salmonella typhi these percen-
tages ranged from 32.11% - 91.68%, 55.54% - 68.97%, and 84.42% - 91.96% at 
0.5 g/L, 1 g/L, and 1.5 g/L extract concentrations respectively. The highest cell 
inhibition rate (94.09%) was recorded with Salmonella typhi after 9 h of incu-
bation in 1.5 g/L aqueous extract of Albizia zygia trunk bark incubated at 7˚C 
(Figure 7). 
 

 

Figure 7. Percentage of inhibition of bacterial cells after 3, 6, and 9 hours of incubation in 
different concentrations of the aqueous extract of the plant trunk barks. 
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3.3.3. Percentage Inhibition of Bacterial Cells in the Presence of  
Hydro-Ethanol Extract of Leaves 

At temperature 7˚C, the percentage of non-culturable Escherichia coli cells 
ranged from 46.72% to 95.11%, 63.36% to 94.14%, and 77.33% to 97.58% at ex-
tract concentrations of 0.5 g/L, 1 g/L, and 1.5 g/L respectively. For Salmonella 
typhi these inhibition percentages ranged from 82.96% to 98.67%, 94.30% to 
98.23%, and 98.14% to 99.72% at extract concentrations of 0.5 g/L, 1 g/L, and 1.5 
g/L respectively. At 23˚C, the percent inhibition of Escherichia coli cells fluc-
tuated between 25.23% and 99.07%, 27.89% and 99.43%, and 87.79% and 99.88% 
at 0.5 g/L, 1 g/L, and 1.5 g/L extract concentrations, respectively. For Salmonella 
typhi these percentages ranged from 46.13% to 99.08%, 50.80% to 99.69%, and 
69.02% to 99.85% at 0.5 g/L, 1 g/L, and 1.5 g/L extract concentrations, respec-
tively. Escherichia coli is the species that appears to record the highest inhibition 
rate (99.88%) after 9 h of exposure in the highest concentration (1.5 g/L) of hy-
dro-ethanol extract of Albizia zygia leaves (Figure 8). 
 

 

Figure 8. Percentage of inhibition of bacterial cells after 3, 6, and 9 hours of incubation in 
the different concentrations of the hydro-ethanolic extract of the plant leaves. 

3.3.4. Percentage of Inhibition of Bacterial Cells in the Presence of  
Hydro-Ethanol Extract of Trunk Bark 

The percentage of inhibition of metabolically non-culturable Escherichia coli 
cells exposed at 7˚C fluctuated between 90.60% and 98.91%, between 91.74% and 
99.01% and between 94.15% and 98.91% at the extract concentrations of 0.5 g/L, 
1 g/L and 1.5 g/L respectively. For Salmonella typhi the inhibition percentages 
fluctuated between 71.87% and 99.02%, between 98.67% and 99.55%, and be-
tween 98.91% and 99.91% at extract concentrations of 0.5 g/L, 1 g/L, and 1.5 g/L 
respectively. At 23˚C, the percentages of Escherichia coli cells ranged from 
92.44% - 98.94%, 90.64% - 98.66%, and 97.32% - 99.66% at 0.5 g/L, 1 g/L, and 
1.5 g/L extract concentrations, respectively. For Salmonella typhi, these percen-
tages ranged from 86.37% to 99.73%, 99.41% to 99.87%, and 99.59% to 99.95% at 
0.5 g/L, 1 g/L, and 1.5 g/L extract concentrations, respectively. The highest cell 
inhibition rate (99.95%) was recorded with Salmonella typhi after 9 h of expo-
sure in the highest concentration (1.5 g/L) of hydro-ethanol extract of trunk 
bark incubated at 23˚C (Figure 9). 
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Figure 9. Percentage of inhibition of bacterial cells after 3, 6, and 9 hours of incubation in 
the different concentrations of the hydro-ethanolic extract of the bark of the plant trunk. 

3.3.5. Comparison between the Average Abundances of Escherichia coli  
and Salmonella typhi Exposed in Each Concentration of Extract 

The mean abundances of Escherichia coli and Salmonella typhi exposed to the 
aqueous extracts were compared with the mean abundances of Escherichia coli 
and Salmonella typhi exposed to the hydro-ethanolic extracts of Albizia zygia 
using the Kruskal-Wallis H test (Table 2). These bacterial abundances were found 
to differ significantly (P < 0.05) from one extract to another. 
 
Table 2. Comparison between the average abundances of E. coli and S. typhi in each ex-
tract. 

Bacterial species Aqueous extracts Hydro-ethanolic extracts 

E . coli 0.027* 0.018* 

S. typhi 0.022* 0.011* 

* = significant correlation to P < 0.05 ddl: 3. 

3.3.6. Comparison of the Mean Abundances of E. coli and S. typhi Exposed  
in the Aqueous and/or Hydro-Ethanolic Extracts of Each Plant Part 

The mean abundances of E. coli and S. typhi exposed in the aqueous and/or hy-
dro-ethanolic extracts of the leaves and/or bark of the trunk of Albizia zygia were 
compared using the Kruskal-Wallis H test (Table 3). It was found that these 
bacterial abundances differed significantly (P < 0.05) from one part of the plant 
to another for each type of extract. 
 
Table 3. Comparison between the average abundances of E. coli and S. typhi exposed in 
the aqueous and/or hydro-ethanolic extracts of each part of the plant. 

Types of extract Aqueous extracts Hydroethanolic extracts 

Bacterial species Leaves Trunk bark Leaves Trunk bark 

E. coli 0.035* 0.019* 0.021* 0.015* 

S. typhi 0.026* 0.018* 0.013* 0.009* 

* = significant difference for P < 0.05. 
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4. Discussion 

The result of the extraction yields (Figure 5), shows that the aqueous extract of 
the trunk barks presents the highest extraction yield (33.2%). However, the sta-
tistical analysis does not show a significant difference (P > 0.05) with the hydro- 
ethanol extract of the plant leaves which would have the lowest yield (15.4%). 
These results are different from Oluyemi et al. (2014) obtained with the aqueous, 
ethanolic and methanolic extracts of the same plant. This difference could be ex-
plained by the fact that the extraction yield is related to the extraction methods 
applied, the genetic properties of the species used (Bruneton, 1999), the harvest-
ing conditions of the plant material and the geographical origin (Narayana et al., 
2001).  

The phytochemical screening of the plant revealed the presence of the main 
families of chemical compounds likely to confer antimicrobial properties. These 
include flavonoids, anthocyanins, tannins, polyphenols, anthraquinones and sa-
ponins present in aqueous and hydro-ethanolic extracts of Albizia zygia. These 
results are similar to those of Regina et al., (2016) who had reported the presence 
of these compounds in the aqueous and hydro-ethanolic extracts of the same 
plant. However, the results of Regina et al., (2016) did not show the presence of 
anthocyanins and polyphenols in the aqueous and hydro-ethanolic extract of 
Albizia zygia. Nevertheless, these results are different from those observed by 
Oluyemi et al., (2014) who noted the presence of flavonoids, tannins, anthra-
quinones, cardiac glycosides, alkaloids and saponins in the ethanolic, methanolic 
and aqueous extract of Albizia zygia leaves.  

In the aqueous and hydro-ethanolic extract of trunk bark, secondary metabo-
lites such as flavonoids, alkaloids, polyphenols, tannins, anthocyanins, saponins, 
anthraquinones, sterols and triterpenes were obtained. These results corroborate 
those of Wilfred et al., (2017) and Ganiyat & Adeniyi (2013) who already re-
ported the presence of all these secondary metabolites except anthocyanins in 
the methanolic and hexanolic extract of Albizia zygia stem barks. Indeed, alka-
loids, sterols and triterpenes are present only in the stem bark. Polyphenols, fla-
vonoids, tannins, anthraquinones and saponins were found in both parts of the 
plant selected for the study. This variation in secondary metabolites observed 
could be related to the degree of maturation of the plant at harvest. In this re-
gard, Falleh et al., (2008) and Podsedek (2007) noted that high temperature, so-
lar exposure, maturity at harvest and storage conditions affect the biosynthesis 
of secondary metabolites. 

Both the aqueous and hydro-ethanolic extracts exhibited antimicrobial activi-
ty against the studied bacterial strains. According to the results obtained from 
the antibacterial activity of the extracts, the percentages of inhibition of Esche-
richia coli varied between 12.68% and 99.88%, while in Salmonella typhi they 
varied between 16.15% and 99.95%. The extracts showed a good antibacterial ac-
tivity which would be due to the various chemical compounds present in the 
plant. Indeed, phenolic compounds, flavonoids, triterpenes, alkaloids, tannins, 
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and saponosides present in the considered extracts are recognized for their tox-
icity towards some microorganisms (Loguercio et al., 2005; Raven et al., 2007). 
The mechanism may be related to the inhibition of hydrolytic enzymes (pro-
teases, carbohydrase…), which causes the inactivation of microbial adhesins, 
transport proteins and cell envelope Cheurfa et al., (2017). It is in this sense that 
Cheurfa et al., (2017) reported that different classes of polyphenols, mainly tan-
nins and flavonoids, can increase the toxicity of extracts towards microorgan-
isms. The inactivation of microorganisms is modulated by the bacterial-extract 
contact time, with long contact times acting on unreached targets in contrast to 
relatively short contact times. This analysis could explain the origin of the ab-
undant cell death recorded after 6 and 9 hours of contact of the bacteria with the 
extracts. It appears from this study that the hydro-ethanol extract of the trunk 
bark was the most active with an inhibition rate of 99.95% when compared to 
the two bacterial species considered. The activity of the aqueous extract would 
be less effective on the species considered than that of the hydro-ethanolic ex-
tract. This difference in activity would probably be due to the phytochemical 
composition which differs between the two types of extracts. It is possible that 
the solvents used during the extraction process are at the origin of this difference 
in activity of the extracts of the Albizia zygia plant. Undoubtedly, the solvents 
used may not have been able to retain the same molecules in equal proportions 
in the two types of extracts (aqueous and hydro-ethanolic) because of their po-
larities. The inhibition rate increased with the concentration of the extract, as a 
negative and significant correlation (P < 0.05) was observed between cell densi-
ties and the concentration of the Albizia zygia extracts. These results are similar 
to those of Tassou et al., (2000) and Tsuchiya & Iinuma (2000) who showed that 
the higher the concentration of extract, the greater the amount of potassium ions 
and proteins that leak out of the cell and that this leakage could cause structural 
and functional damage to the plasma membrane.  

The results of the present study show that increasing the incubation tempera-
ture would not have a significant effect on the densities of the bacterial cells used. 
Escherichia coli and Salmonella typhi in the aqueous and hydro-ethanol extract 
solutions of the leaves and trunk bark would appear to be insensitive to varia-
tions in incubation temperatures. 

5. Conclusion 

The present study aimed to evaluate in aquatic microcosm, the activity of Albizia 
zygia extracts on the cultivability of Escherichia coli and Salmonella typhi bacte-
ria. Secondary metabolites with antibacterial activity such as anthraquinones, an-
thocyanins, flavonoids, polyphenols, tannins and saponins were highlighted in 
both types of extracts. These secondary metabolites were qualitatively more ab-
undant in the hydro-ethanol extract. The results show that the presence of Albi-
zia zygia extracts significantly reduces the cultivability or growth of the bacteria 
considered in water. Overall, the hydro-ethanolic extract was found to be more 
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effective than the aqueous extract. In addition, the most convincing results were 
obtained with the hydro-ethanolic extracts of the trunk bark. Salmonella typhi 
was the most sensitive bacterium to the extracts of Albizia zygia.  

The plant of Albizia zygia contains chemical compounds that may confer an-
timicrobial properties. These compounds could be used in the formulation of 
new products for the treatment of water for human consumption. Further study 
will be the isolation and structural characterization of the bioactive components 
of Albizia zygia.  
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