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Implication for health policy/practice/research/medical education:
The fruit’s mesocarp of Balanites aegyptiaca is thought to have anthelmintic properties. So, its use in traditional medicine against 
helminths is justified and should be encouraged, given its efficacy. It also has an anti-free radical effect, which is of interest in 
fighting against stress associated with parasitic infections. The mesocarp of the fruit from B. aegyptiaca could be an essential 
source for developing nutraceuticals with anti-parasitic properties.
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Introduction: Balanites aegyptiaca L. (DEL) is a plant used in Burkina Faso in traditional 
medicine to treat gastrointestinal parasitosis. The purpose of this study was to assess the in 
vitro anthelmintic activity of aqueous and hydro-ethanolic macerates (AM and HEM) of the 
fruit mesocarp from Balanites aegyptiaca against Haemonchus contortus.
Methods: Phytochemical screening of the extracts was done using thin-layer chromatography. 
The egg hatch inhibition assay (EHIA) at 0.125, 0.15, 0.25, 0.625, 1.25, and 5 mg/mL and 
Adult worms mortality assay (AWMA) at 0.625, 1.25, 2.5, 5, 10, and 15 mg/mL concentrations 
were evaluated. Albendazole and levamisole were used as standards, and phosphate-buffered 
saline was used as a negative control. The antioxidant potential of extracts was evaluated 
using the ABTS [2,2’-azinobis (3-ethyl benzoin-6-sulphonate)] and DPPH (2,2-diphenyl-
picrylhydrazine) methods and Fe3+ ion reducing power. The standards used were trolox and 
ascorbic acid.
Results: Several secondary metabolites such as sterols, triterpenes, tannins, flavonoids, 
coumarins, and saponins were identified. For EHIA, the AM was more effective than HEM 
with 50% inhibitory concentrations (IC50) of 0.35 mg/mL and 0.43 mg/mL, respectively. AM 
was even more effective for AWMA than HEM, with 50% lethal concentrations (LC50) of 
3.15 mg/mL and 8.37 mg/mL, respectively. The DPPH method gave an IC50 of 834.55 μg/mL 
and the capacity to reduce ferric ion (Fe3+) to ferrous ion (Fe2+) was 270.4 µmol/Ascorbic acid 
equivalent.
Conclusion: AM and HEM from the mesocarp of B. aegyptiaca have anthelmintic properties. 
AM is more effective than HEM, which justifies their use with priority for AM. 
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Introduction
Helminthiases affect over one billion people worldwide 
and constitute a public health problem (1). Around 1.5 
billion people are infected with géohelminthiasis caused 

by roundworms, hookworms, and whipworms (2,3). These 
infections are common among people living in areas with 
poor access to drinking water, sanitation, and adequate 
hygiene (3). The burden of these parasitic infections 
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is anaemia, delayed development, and reduced mental 
capacity, especially in children. They also reduce work 
capacity, leading to severe losses in productivity (4,5). 
They cause high morbidity and hundreds of thousands 
of yearly deaths (6). In sub-Saharan Africa, helminthiasis 
caused around 200 000 deaths in 2004 (7).
In Burkina Faso, according to the Ministry of Health, 
intestinal parasitosis is the fifth most common cause of 
outpatient consultations in primary health facilities, 
with 878 830 cases in 2021, 280 097 for children under 
five, 179 851 for children aged 5 to 14, and 418 882 for 
people aged 15 and over (8). Anthelmintic treatment for 
helminthiasis is sometimes unavailable or inaccessible 
to rural populations, who are most vulnerable to 
gastrointestinal nematode infestation (9). Moreover, 
reductions in efficacy and the development of resistance 
to these molecules have been reported (10). Eradication 
of these helminths is a major concern, especially with the 
emergence of resistance and side effects (11,12).
Traditional medicine can be an alternative for treating 
parasites. It is essential to human health. Plants such as 
Pterocarpus erinaceus and Parkia biglobosa have shown 
effects on the development cycle of Haemonchus contortus 
(13). Traditional preparations of remedies with the 
leaves of Anogeissus leiocarpa and with the stem bark of 
Daniellia oliveri have shown anthelmintic activity in vitro 
on the eggs, L1 larvae, and adult worms of H. contortus (9). 
Concerning Balanites aegyptiaca, all plant parts are used 
in traditional medicine. In Mali, the fruit is used to relieve 
pain. In Burkina Faso, the pulp is used to treat diabetes. A 
mixture of dry powder from the seeds of B. aegyptiaca and 
sorghum flour is also used to treat helminthiasis (14,15).
Balanites aegyptiaca fruit extract has been shown to 
have an anthelmintic action against the various stages of 
nematode Trichinella spiralis and cestode effect against 
adult worms of Dipylidium caninum (16,17). In Burkina 
Faso, several studies have been carried out on the B. 
aegyptiaca species, particularly on almonds and root barks 
(18–20). However, studies on the parasiticidal properties of 
the fruit mesocarp have yet to be explored. This work aims 
to exploit the plant’s anti-parasitic potential. The general 
objective is to study in vitro the anthelmintic properties 
of aqueous and hydroalcoholic macerates of the fruit 
mesocarp of B. aegyptiaca (L.) Delile (Zygophyllaceae). 
We used a strongyle nematode, H. contortus, as a biological 
model of the parasite. Antioxidant tests were also carried 
out using extracts from the mesocarp of B. aegyptiaca fruit 
to test the ability of our extracts to trap free radicals. These 
experiments will help enhance the value of plant products, 
hence traditional medicine.

Materials and Methods
Materials
Plant material
The plant’s raw material consisted of the fruit pulp of B. 

aegyptiaca. These fruits were harvested in Manga, in the 
south-central region of Burkina Faso, 100 km from the 
capital, Ouagadougou, in March 2021. A plant sample 
was collected and identified at the Joseph KI-ZERBO 
University Herbarium under identification number 17928 
with herbarium reference number 6916.

Animal material
The animal material used for this in vitro study was eggs 
and adult worms of H. contortus from the abomasums of 
freshly slaughtered sheep in Ouagadougou.
After a longitudinal section of the rennet bag/stomach, 
the collected adult worms were washed, sorted, and 
transferred to a Petri dish, which contained Phosphate-
Buffered Saline (PBS, pH: 7.2). The egg collection and 
the adult worms were realized with previously described 
methods (21). After sieving with stitches (1 mm and 100 
µm), the obtained solution was filtered. Then, the freed 
eggs were allowed to retain by using a sieve with 38 µm 
stitches. By rinsing the sieve, the eggs were returned.

Reagents and solvents
Levamisole and albendazole were respectively used as 
a positive controls on adult worms on eggs. Phosphate-
buffered saline (PBS) was the negative control. Reagents 
as well as aluminium trichloride (AlCl3), DPPH 
(2,2-diphenylpicrylhydrazine), ABTS, FCR 2N (Folin-
Ciocalteu reagent), quercetin, tannic acid, PVPP 
(polyvinylpolypyrrolidone), and Trolox were obtained 
with Sigma-Aldrich. Ethanol, methanol, and acetic acid 
were also used.

Methods
Phytochemical study
A quantity of B. aegyptiaca fruits corresponding to a mass 
of pulp of 566 g was macerated in a volume of distilled 
water of 2 L for 5 hours. The macerated was then kneaded 
to remove the pulp from the almond altogether. The 
aqueous macerate obtained was filtered, centrifuged, 
freeze-dried, and stored in the refrigerator.

Phytochemical screening of the extract was realized 
by thin-layer chromatography with chromatoplates of 
type 60 F250, glass support 20 × 20, and Fluka-Silica gel 
(22). The researched Chemical groups were polyphenols, 
tannins, flavonoids, and terpenoids.

Total phenolic content
Total phenolic compounds were dosed according to the 
Singleton et al× method (23). In a test tube, the extract 
(1 mL, 1 mg/mL), Folin-Ciocalteu reagent (1 mL of, 2N 
FCR), and sodium carbonate (3 Ml, 20%) solutions were 
added. After 40 minutes incubation at room temperature, 
the absorbance was measured with a spectrophotometer 
at 760 nm. The extract’s total phenolic concentration was 
calculated using the following formula: 
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TPT = (CTube/ Ci) × D
TPT: total phenolic content of the extract expressed in 
tannic acid equivalents (EAT)/g;  CTube: concentration in 
mg EAT/mL in the test tube;  D: dilution factor; and Ci: 
concentration in the stock solution (mg/mL).

Total flavonoid contents
The total flavonoid was quantified according to the 
method of Abdel-Hameed (24). In a test tube, 100 μL of 2% 
AlCl3 in methanol (CH3OH) was mixed with 100 μL of the 
extract at 1 mg/mL in water. After adding a drop of acetic 
acid, the mixture was made up to 5 mL with methanol. A 
control was also made with distilled water at 760 nm. After 
incubating the mixture for 40 minutes, the absorbance was 
recorded at 415 nm using a spectrophotometer (Agilent 
8453). Quercetin was used as a control compound. Total 
flavonoid content was reported as quercetin equivalents 
(mg.g–1 extract) using the regression equation from the 
calibration curve as follows: 

TFl= (Ctube/Ci) × D
TFlav: total flavonoid of the extract expressed as quercetin 
equivalent (QE)/g;  CTube: concentration in mg QE/mL in 
the test tube;  D: dilution factor;  and Ci: concentration in 
mg/mL in the stock solution.

Tannins content
The method described by Singleton et al was adopted 
to quantify the tannins. The amount of tannins 
was determined according to the Folin-Ciacalteu 
method, after precipitation of the phenolic with PVPP 
(polyvinylpolypyrrolidone). 100 mg of PVPP was mixed 
with 1 mL of the extract (1 mg.mL-1) in a test tube. After 
15 minutes at 4°C, the tubes were vortexed before to 
centrifuged at 3000 g for 10 minutes. Supernatant (2 mL) 
of each tube was sampled and used to determine phenolic 
content as described above (method of phenolic content 
determination). The tannin content was calculated by 
deducting from the total phenolic content and expressed 
as tannic acid equivalent (25). The amount of tannins 
was determined as the difference between total phenolics 
(containing tannins) and the total phenolics (in absence 
of tannins) (26).

Antioxidant and lipoxygenase inhibition assay 
DPPH free radical scavenging assay
It was performed according to the method previously 
described with some modifications (25,27). A serial 
dilution from the extracts and Trolox (positive control) at 
a concentration of 1 mg/mL was performed. A solution of 
DPPH (4 mg in 100 mL methanol) was prepared. A sample 
mixture of 20 μL of AM and HEM extract dilutions and 
Trolox was then mixed with 200 μL of DPPH solution in 
a 96-well microtitre plate. The mixture was incubated for 
30 minutes with methanol used as white. The absorbance 

was then read at 490 nm on a photospectrometer (Agilent 
8453). The DPPH radical percentage scavenging inhibition 
was calculated using the formula:

% inhibition = [(A0-A1)/A0] × 100
which Ao is the control absorbance and A1 is the test/

standard absorbance. 
The median inhibitory concentration (IC50) was 

determined from regression analysis of a graphical plot of 
percentage scavenging potentials against concentration. 
The antiradical power (ARP) was calculated by the 
formula:

ARP = 1/IC50 
ARP: Antiradical power and IC50 was expressed in µg/mL 
of the extract.

ABTS radical reduction test
The free radical scavenging activity of ABTS was evaluated 
according the method previously described by Re et al 
(28). A cascade dilution of the hydroalcoholic extract 
and the reference substance (Trolox) started from 1 mg/
mL concentration. Thus, for extract evaluation, 200 µL of 
radical ABTS•+ solution, diluted in triplicate, was added 
to 20 µL of extract in 96-well microplate. The reaction 
sample mixture was then incubated at 25 °C temperature 
for 30 minutes in the dark, and the absorbance was read 
using a spectrophotometer at 415 nm (Epoch, BioTek 
instruments, USA). Trolox was used as a reference 
compound. The following formula was used to determine 
the inhibition percentage:

% inhibition = [(A0-A1)/A0] × 100
A0 = absorbance of the negative control and A1 = 
absorbance of the sample.
Antiradical power (ARP): = 1/IC50

Ferric-reducing antioxidant power (FRAP) assay 
The extract capacity to reduce the ferric ion was 
determined according to Benzie and Strain (29). The FRAP 
solution was prepared by mixing 300mM sodium acetate 
buffer (pH 3.6) with 10mM TPTZ solution (2,4,6-Tris(2-
pyridyl)-s-triazine) and 20 mM ferric chloride (FeCl3) 
in the proportions of 10:01:01 (v/v). Then, 100 µL of the 
extract solution of 1 mg/mL concentration was added 
to 03 mL of FRAP solution. The incubation time was 
30 minutes, and then the absorbance was read using a 
spectrophotometer at 593 nm. A calibration curve with 
the ascorbic acid solution (A) was previously established 
(0.025-1 mg/mL). The reducing power of the extract was 
expressed in equivalent ascorbic acid (EAA).

Inhibition activity of 15-lipoxygenase (LOX) 
The test was realized according to the method described 
by Malterud and Rydland (30). 
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So, a mixture of 146.25 μL lipoxygenase (400 U/mL) 
and 3.75 µL extract (16 mg/mL) was realized in the well 
microplate. The mixture was incubated during 2 minutes 
at 25 °C. After incubation, 150 µL of the substrate (1.25 
mM linoleic acid) was added to the mixture to initiate 
the reaction. The reaction absorbance was read at 234 nm 
for 2 minutes with a microplate reader (Epoch, BioTek 
instruments, USA). Tests were performed in triplicate. 
The inhibitory capacity of the extract was determined 
using the following formula:

Inhibition percent = (S-E) /S × 100 
E: activity of the enzyme without inhibitor; S: activity of 
the enzyme in the presence of the test sample.

In vitro anthelmintic activity
Egg hatch inhibition assay (EHIA)
A volume of 100 μL of egg suspension adjusted to 
approximately 1000 eggs/mL was deposited in the wells of a 
multi-well plate (24 wells) according to Coles et al method 
(31). In each well, 1.9 mL of B. aegyptiaca pulp extracts of 
AM and HEM was added at concentrations of 0.125, 0.15, 
0.25, 0.625, 1.25, and 5 mg/mL EHIA. The positive control 
of albendazole was also constituted at the concentrations 
of 0.00195, 0.0078, 0.03125, 0.125, 0.25, and 5 mg/mL. 
The plates were incubated for 48 hours at 25 °C. Then, 
to stop the development of eggs, a drop of formalin was 
added to each well. The dead or alive larvae were counted 
under microscope (Olympus BH-2, Japan) in x40. The test 
was repeated 3 times. The following formula estimated the 
egg hatch rate (EHR) for each concentration tested (n = 5):

(%) 100Number of remaining eggsEHR
Number of eggs put incubating in the well

= ×

Adult worms mortality assay
It was realized according to the method described by 
Athanasiadou et al (32). The AM and HEM extracts, 
dissolved in 0.625, 1.125, 2.5, 5, 10, and 15 mg/mL PBS, 
were introduced to Petri boxes for a total volume of 3 
mL. Then, the adult worms of H. contortus were placed 
in the Petri boxes containing the extract solution at the 
rate of 3 worms. Levamisole was used as a standard at 
the concentrations of 0.0625, 0.125, 0.5, 1, 2, and 2.5 mg/
mL. The device was incubated at 37 °C during 24 hours. 
The worms’ motility and survival were observed through 
the optical microscope at 24 hours. After incubation, the 
worms, which were previously treated with levamisole 
or the extract were dipped back to PBS (30 minutes) to 

observe the possible resumption of the motility. After 
exposure to the extract, the mortality rate (M%) for 
each concentration of the extract was determined by the 
following formula. 

(%) 100Number of dead wormsM
Number of alive grown total worms put in the Petri box

= ×
−

The test was repeated 5 times for each concentration of 
the extracts.

Statistical analysis
 The mortality rates and the inhibition of eggs hatching 
were analyzed with GraphPad Prism 10.0.2 software. 
Two-way ANOVA followed by Dunnett multiple 
comparison test was used to compare the extracts. P < 0.05 
was considered significantly different. The results were 
expressed as mean ± standard error of mean (SEM). The 
variation was considered significant at P < 0.05.

Results 
This study enabled us to identify several secondary 
metabolites involved in anthelmintic activity. We were also 
able to measure total phenolics, tannins, and flavonoids in 
our extracts. The antioxidant activity of AM and HEM of 
B. aegyptiaca mesocarp extracts was determined by four 
different methods.

Phytochemical results 
Phytochemical groups identified 
Phytochemical analysis using the High-performance thin-
layer chromatography method revealed the presence of 
phytochemical groups of interest represented in Table 1.

Total phenolic and flavonoid content
The total phenolic, tannins, and flavonoid contents of the 
extract and fractions are shown in Table 2.

Anthelmintic activities 
Egg hatch inhibition assay
After 48 hours of incubation, unhatched eggs noticed 
in each well were counted. The number of not hatched 
eggs increased as the extract concentration increased 
(Figure 1).

Adult worms mortality assay
The microscope observation showed immobile and dead 
worms at 24 hours. The inhibitory effect on motility and 
lethality was proportional to the concentrations. The 
results are presented in Figure 2.

Table 1. Secondary metabolites identified in aqueous macerate (AM) and hydroethanolic macerate (HEM) from the mesocarp of B. aegyptiaca fruit

Phenols and tannins Sterols and triterpenes Coumarins Flavonoids Saponins 
AM - + + + +
HEM - + + + +

+ : present ; - : absent.   
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Antioxidant result
The antioxidant effect of the AM and HEM of the 
mesocarp extracts of B. aegyptiaca was determined using 
the ABTS, DPPH, FRAP methods, and lipid peroxidation 
inhibition. The antioxidant activity results are shown in 
Table 3.

Discussion
Phytochemical screening of this study revealed the 
presence of secondary metabolites such as flavonoids, 
sterols, triterpenes, coumarins, and saponins. These 

results are comparable to those of other authors who have 
used this fruit (15,33). They used the high-performance 
liquid chromatography method to determine the different 
components of the mesocarp. These constituents are at 
the origin of many pharmacological properties, such 
as anthelminthic activity (33). Chemical analysis of the 
mesocarp and kernel of ripe B. aegyptiaca fruits has allowed 
the characterization of a wide range of phytochemical 
groups in both parts of the plant. In particular, the authors 
noted a high concentration of saponins in the almond 
extract and a lower concentration of saponins in the whole 

Table 2. Total phenolic, tannin, and flavonoid contents in aqueous macerate (AM) and hydroethanolic macerate (HEM) from the mesocarp of B. aegyptiaca 
fruit

Treatment Total phenolics (µg TAE/mg extract) Total tannins (µg TAE/mg extract) Total flavonoids (µg QE/mg extract)

Aqueous macerate 13.7 ± 0.13* 11.78 ± 0.02ns 4.68 ± 0.39
Hydroethanolic macerate 13.9 ± 0.17ns 11.34 ± 0.18 5.00 ± 1.15ns

TAE: tannic acid equivalent; QE: quercetin equivalent. ns: not significant. Values are mean ± SEM for triplicate; *P < 0.05 significant compared to 
flavonoid (One-way ANOVA analysis followed by Dunnett’s test).

Figure 1. Effect of aqueous macerate (AM) and hydroethanolic macerate 
(HEM) of B. aegyptiaca and albendazole (Abz) on the eggs hatching of 
H. contortus, after 48 h of incubation. For  egg hatch inhibition assay  
Abz: IC50 = 0.030 mg/mL; AM: IC50 = 0.35 mg/mL; HEM: IC50 = 0.44 mg/
mL. Emax is 100% for all three products (n= 6). **** P < 0.0001 significant 
compared to the control group (Two-way ANOVA followed by Dunnett 
multiple comparison test. *P < 0.05 significant compared to standard.

Figure 2. Effect of aqueous macerate (AM) and hydroethanolic macerate 
from the mesocarp of B. aegyptiaca and levamisole (Lev) on the adult 
worms of H. contortus after 24 h of incubation (n = 6). For  adult worms 
mortality assay  Lev: LC50 = 0.32 mg/mL; AM: LC50 = 3.16 mg/mL; HEM: 
LC50 = 8.37 mg/mL.****P < 0.0001 significant compared to the control 
group (Two-way ANOVA followed by Dunnett multiple comparison test.

Table 3. Summary of antioxidant activity results of    2,2’-azinobis (3-ethyl benzoin-6-sulphonate) (ABTS), 2,2-diphenyl-picrylhydrazine (DPPH), Ferric-
reducing antioxidant power (FRAP) and 15-lipoxygenases inhibition (LOX)

Treatment ABTS DPPH FRAPP LOX

IC50 (µg/mL) IC50 (µg/mL) EAA mmol/g %Inh 

Aqueous macerate 88.00 ± 1.31*** 834.55 ± 8.92*** 270.4 ± 0.00 14.10 ± 0.93

Hydroethanolic macerate 93.52 ± 1.81*** CI50 > 900 <2 nd

Trolox 2.89 ± 0.14 6.39 ± 0.21 nd nd

EAA: Equivalent ascorbic acid (n= 3); nd: not determined. ***P < 0.001 significant compared to Trolox.

http://www.herbmedpharmacol.com


      Journal of Herbmed Pharmacology, Volume 13, Number 1, January 2024http://www.herbmedpharmacol.com 149

Anthelmintic properties of B. aegyptiaca

mesocarp and its extract. The sterols and triterpenes are 
moderately concentrated in the whole pulp and low in the 
mesocarp extracts.

Molecules belonging to 4 families of chemical 
compounds have been isolated from the plant: 4 
coumarins, 12 saponosides, 5 flavonosides and 2 
alkaloids. Three sapogenins, balanitins 1, 2, and 3 were 
isolated from methanolic extracts of roots and barks (34). 
Balanitins 4, 5, 6, and 7 have been isolated from its fruits. 
Balanitosides, 6-methyldiosgenin (sapogenol), balanitins 
B1 and B2, and balagyptin have been isolated from the 
mesocarp of the fruit (35–37). The fruit also contains 
balanitoside (furastanol glucoside), diosgenin, diosgenin, 
and 6-methyldiosgenin, while the seeds contain deltonins 
and isodeltonins (spirostanol glucosides) (38,39). Our 
assay revealed a better content of phenolic compounds in 
the aqueous extract of B. aegyptiaca. But, the content of 
flavonoids in the extract was low.

High values of the inhibitory concentrations with 
radicals DPPH and ABTS showed an average antiradical 
activity of the aqueous extract of the mesocarp of the 
fruit of B. aegyptiaca. Methanolic extract of the mesocarp 
had IC50 values of around 40 µg/mL and 125.85 µg/mL, 
respectively (DPPH and ABTS methods) (40). This result 
confirms the average antioxidant activity of the pulp of 
B. aegyptiaca with an IC50 of 88 µg/mL for AM, which is 
more effective than HEM with an IC50 of 93.53 µg/mL. 
Moreover, the root bark of B. aegyptiaca also revealed a 
weak antiradical activity (41).

The aqueous extract reduced ferric ion (Fe 3+) to ferrous 
ion (Fe2+) around 270 µmol/EAA. These results indicate 
that the AM of the fruit pulp of B. aegyptiaca has iron-
reducing antioxidant activity. The aqueous extract could 
act by chelation of metal ions, including ferric ion (Fe3+). 
However, the antioxidant activity generally remained 
average.

The results obtained from anthelmintic activity indicate 
a vermicidal and ovicidal effect of the two extracts from 
the mesocarp of the fruits of B. aegyptiaca. The 50% lethal 
concentration (LC50) of adult worms was 3.16 mg/mL 
for AM and 8.37 mg/mL for HEM, indicating effective 
vermicidal effects. However, the LC50 of the extract was 
higher than that of levamisole (0.33 mg/mL). This means 
levamisole is more potent than the extract on adult H. 
contortus worms.

The level of 88% dead worms is comparable to that of the 
trunk bark of the Acacia nilotica var adansonii plant, which 
was 88.89% (42). The leaves of Saba senegalensis also has 
vermicidal effects (97.77% of dead worms), similar to that 
of the pulp of B. aegyptiaca (43). The bioactive compounds 
present in the mesocarp of the fruit of B. aegyptiaca and 
secondary plant metabolites, such as saponins, triterpenes, 
and flavonoids, could interact on the motility of worms 
(44,45). Saponins can inhibit parasite development. This 
will likely result in free radicals that induce membrane 

damage by nematode peroxidation (46). The extract from 
the pulp of B. aegyptiaca could destroy the wall or cuticle 
of adult H. contortus worms (16). 

B. aegyptiaca mesocarp extracts inhibited egg hatching 
with a 50% inhibition concentration (IC50) at 0.35 mg/mL 
for AM and 0.44 mg/mL for HEM. This indicates a strong 
ovicidal activity of the extract, and AM is more potent 
than HEM. However, albendazole showed 100% of dead 
worms, an effective and powerful action at only 2.5 mg/
mL with IC50 = 0.030 mg/mL compared to the extracts. 
The strong ovicidal activity of the pulp of B. aegyptiaca is 
comparable to the activity of the essential oil of Ocinum 
gratissimum, which inhibited 100% eggs hatching of H. 
contortus at 2.5 mg/mL (47). It also had better activity 
than the ethanolic extract of Mangifera indica, which 
inhibited 91% of the hatching of H. contortus eggs at a high 
concentration of 10 mg/mL (48). The mesocarp extract 
of B. aegyptiaca contains saponins, flavonoids whose 
anthelmintic properties on the adult worm of H. contortus 
have been demonstrated by more authors. Flavonoids have 
shown anthelmintic effects on L3 larvae of H. contortus 
(49). The extract might be acted by perturbing the cuticle 
integrity of the parasite or by attaching to proteins used by 
the worms for their nutritional functions.

According to Paolini et al. the extracts can also act by 
functioning perturbation of the genital tract of female 
worms (50). Thus, the hatching activity of AM and HEM 
from the mesocarp of B. aegyptiaca may be explained 
by the possible ability of plant extracts to bind directly 
to the lipoproteins of the egg membrane. Saponins 
could generate ions and cause lipid peroxidation of egg 
membranes, which induces better permeability leading to 
their hatching (51-53).

Conclusion
This study was undertaken to determine the phytochemical 
groups, anthelmintic efficacy and antioxidant power 
of extracts from the fruit mesocarp of B. aegyptiaca. It 
revealed that the anthelmintic activity on eggs and adult 
worms of H. contortus of AM was higher than HEM 
extract of the pulp of B. aegyptiaca. The presence of the 
main compounds, such as sterols, triterpenes, flavonoids, 
and saponosides with anti-parasitic properties could 
explain this result. The in vitro anthelmintic effects 
observed on adult worms and eggs of Haemonchus 
contortus seem to justify its use in traditional medicine 
against gastrointestinal parasites. However, carrying out 
acute toxicity and in vivo parasitological studies would be 
necessary.
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