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Abstract: In order to control schistosomiasis, a strategy involves eliminating the 

intermediate host responsible for its transmission. Plant-derived molluscicides have 

been extensively researched as a cost-effective approach to combat this disease, 

seeking alternative solutions to synthetic molluscicides. The study aimed to analyze 

the phytoconstituents and assess the molluscicidal impact of ethanolic extracts on 

adult Bulinus truncatus snails. Dried plant materials were ground into powder, and 

then extracted using ethanol 96%. Preliminary phytochemical screening was 

carried out using standard procedures. In vitro molluscicidal activity was evaluated 

for the three plants extracts in different concentrations (125, 250, 500 and 1000 

ppm). Every  5 adult snails were placed in a plastic cup containing a specific amount 

of dechlorinated water with plant sample. Control negative was prepared by placing 

the snails in dechlorinated water only, the numbers of survived and dead snails were 

recorded after 24 and 48 hours. The Lethal dose and Standard deviation were 

calculated. The phytochemical screening revealed the presence of different 

chemical constituents in the three plants samples. The result showed that all the 

plants extracts possessed molluscicidal activity against B. truncatus snails. The A. 

indica leaf extract was the most effective with LD50 of 74.32544 ppm. From the 

findings of this study, Molluscicide of plant origin could be useful against the 

common snail species in Sudan; therefore, the selected plants can play a big role in 

community based schistosomiasis control. 

1. INTRODUCTION 

Schistosomiasis, also known as Bilharzia, is a health condition often linked to poverty that 

results in prolonged illness. This disease is contracted when individuals come into contact with 

freshwater contaminated by the larval stages (cercariae) of parasitic blood flukes known as 

Schistosomes (Thétiot‐Laurent et al., 2013). The adult worms, too small to be visible to the 

naked eye, inhabit the veins that drain the urinary tract and intestines. Globally, Schistosomiasis 
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impacts nearly 240 million individuals, with over 700 million people residing in areas where 

the disease is prevalent. 

This infection is most prevalent in tropical and sub-tropical regions, particularly among 

impoverished communities that lack access to clean drinking water and proper sanitation 

(Karunamoorthi et al., 2018). Urogenital schistosomiasis is caused by Schistosoma 

haematobium, while intestinal schistosomiasis is attributed to S. guineensis, S. intercalatum, S. 

mansoni, S. japonicum, and S. mekongi. Schistosomiasis significantly impacts global health, 

leading to severe morbidity in millions of individuals worldwide (Sulieman et al., 2017). 

Present in Sudan since ancient times, schistosomiasis has become widespread, endemic, and a 

major public health concern in most Sudanese states (Amin & Abubaker, 2017). 

During recent years, the rise in immigration and travel from regions with a high risk of 

schistosomiasis has resulted in an uptick in imported cases of the disease (Mohamed, 2012). 

The initial instance of the disease in Sudan was documented by Balfour, who discovered that 

approximately 17% of children attending a primary school in Khartoum were afflicted with 

urinary schistosomiasis (Hajissa et al., 2019). Currently, schistosomiasis is prevalent 

throughout all states in Sudan. Its distribution and prevalence have been increasing due to the 

ongoing expansion of water resource development and the growing movement of the population 

(Ahmed, 2006; Satti et al., 2022; Mamoun et al., 2016). Since ancient times, people have looked 

to nature for remedies to treat their illnesses. The use of medicinal plants initially started at an 

instinctual level, as there was limited knowledge about the causes of diseases and which plants 

could be used as treatments. Everything was based on experiential knowledge (Ndubisi & 

Ikechukwu Anthony, 2021; Elbasheir et al., 2020). It is estimated that over 50% of current 

drugs have originated from plants in some capacity. In rural areas, plant-based molluscicides 

provide an environmentally friendly solution for disease control (Ke et al., 2019; Mtemeli et 

al., 2021). 

Therefore, the use of plant molluscicides for snail control continues to be one of the preferred 

methods for managing schistosomiasis. The social, economic, and health impacts of 

schistosomiasis should not be underestimated (Rinaldo et al., 2021). The productivity of rural 

residents is significantly reduced as they suffer from weakness and lethargy caused by the 

disease. The high cost and environmental consequences associated with current molluscicides 

have led to the idea of exploring plants for their natural molluscicidal properties (WHO,1994). 

This approach aims to find a more affordable and sustainable alternative to synthetic products, 

making molluscicidal agents more accessible to impoverished communities for treating their 

water sources. Plant-based molluscicides are environmentally friendly and can be utilized by 

individuals in rural areas to combat diseases (Qian & Zhou, 2021). Nigella sativa L.belongs to 

the family Ranunculaceae. N. sativa seeds have medicinal properties that make them effective 

in treating worms and skin eruptions. The oil derived from these seeds is also used externally as 

an antiseptic and local anesthetic (Islam et al., 2019). The volatile oil of N. sativa showed the 

highest activity level against both miracidia and cercariae (Abo-Zeid & Shohayeb, 2015). 

Azadirachta indica A.Juss. belongs to family Meliaceae. A. indica was found to have 

molluscicidal effect against B. pfeifferi. Crude extract from the plant caused the death of the 

snails at different concentrations (Mwonga et al., 2015). Khaya senegalensis (Desr.) A. Juss. 

belongs to family Meliaceae, it has been traditionally employed in ethnomedicine to address a 

range of health issues, including rheumatoid arthritis, diarrhoea, cough, emetic, emmenagogue, 

anti-malarial, jaundice, microbial infections, autoimmune inflammatory diseases, and cancer 

treatment (Adamu et al., 2022). The present work reports the phytochemical composition and 

molluscicidal activity of ethanolic extracts of N. sativa, A. indica and K. senegalensis on B. 

truncatus snails. 
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2. MATERIAL and METHODS 

2.1. Preparation and Extraction of Plant materials 

Nigella sativa seeds were obtained from a local market in Khartoum state, A. indica leaves were 

harvested from the University of Medical Sciences and technology yard and K. senegalensis bark 

was collected directly from the field from western Sudan. The three samples were 

taxonomically identified and authenticated at the herbarium of the Medicinal and Aromatic 

Plants and Traditional Medicine Research Institute (MAPTMRI), Khartoum -Sudan. The three 

samples were cleaned, dried, and then they were ground into coarse powder. About 100g of 

each sample were weighed and extracted with 96% ethanol; the samples were filtered and 

vacuum concentrated by rotatory evaporator. 

2.2. Phytochemical Screening 

Preliminary phytochemical screening was performed using standard procedures (Evans, 2002), 

the various extracts were tested for alkaloids, flavonoids, sterols, triterpenes, tannins, saponins, 

cardiac glycosides, coumarins, anthraquinones, reducing sugars and lignin’s. 

2.3. Snails Collection and Preparation 

A total of 250 adult snails of the species B. truncatus were collected from Alfityhab area in East 

Nile District, Khartoum-Sudan, using a clean bucket with natural water from the snails’ habitat. 

The snails were kept in a wide bucket filled with dechlorinated water in a cool place ready for 

examination. An experimental in vitro study was conducted at the Laboratory of 

Pharmacognosy Department, Faculty of Pharmacy, University of Medical Sciences and 

Technology. 

2.4. Bioassay 

The molluscicidal efficacy test was carried out according to the method described by Ayi et al 

(2019) with some modifications. Every 5 adult snails of the same size were introduced in a 

plastic cup containing different concentrations of each plant extract (125, 250, 500 and 1000 

ppm). Each experiment was repeated in triplicates. Control negative was prepared by placing 

the snails in 50 ml dechlorinated water only. Snails were exposed to the extracts at room 

temperature, and then the number of survived and dead snails was recorded after 24 and 48 

hours. Death of the snails was determined by lack of movement and discoloration of the shell. 

After 24 hours and 48 hours, the percentage of dead snails and LD50 values for each extract 

were calculated , mortality was recorded and all values were expressed as Mean ± SD. 

3. RESULTS 

3.1. Quantity of Extracts 

Different plant samples were extracted with ethanol 96% and percentage yield was calculated. 

The highest extractive yield was given by K. senegalensis bark (16.98%) followed by N. sativa 

(12.3%) while A. indica leaves showed the lowest extractive yield (4.19%). 

3.2. Qualitative Phytochemical Screening of Plant Extracts 

Phytochemical screening of the crude plant extracts of N. sativa, K. senegalensis and A. indica 

revealed differences in the constituents. N. sativa seeds ethanolic extract was found to contain 

alkaloids, Flavonoids, triterpenes, tannins, Anthraquinones and carbohydrates, while Sterols, 

saponins, coumarins, cardiac glycosides, reducing sugars and lignin were not detected. On the 

other hand, the ethanolic extract of the bark of K. senegalensis contained alkaloids, triterpenes, 

tannins, saponins, cardiac glycosides and reducing sugars, but flavonoids, sterols and 

anthraquinones were not detected. The leaf extract of A. indica revealed presence of sterols, 

tannins and glycosides only while the other compounds were not detected. The results are 

showed in Table 1. 
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Table 1. Phytochemical screening of Nigella sativa, Azadirachta indica and Khaya senegalensis 

extracts. 

Test 
Sample 

N.sativa K. senegalensis A. indica 

Alkaloids +ve +ve -ve 

Flavonoids +ve +ve -ve 

Sterols -ve -ve +ve 

Triterpenes +ve +ve -ve 

Tannins +ve +ve +ve 

Saponins -ve +ve -ve 

Coumarins -ve +ve -ve 

Cardiac Glycosides -ve -ve -ve 

Reducing sugars -ve +ve -ve 

Anthraquinones +ve -ve -ve 

Lignin -ve -ve -ve 

Carbohydrates -ve +ve -ve 

*Key: (+ve) Detected; (-ve) Not detected 

3.3. Molluscicidal Activity of The Crude Extracts 

The impact of the tested extracts on B. truncatus snails was assessed by tallying the deceased 

snails. All crude ethanolic extracts displayed a significantly increased in snail mortality at 

various concentrations. The findings indicated that mortality is dependent on time; furthermore, 

higher concentrations of the extract led to a significant rise in the mortality rate. 

3.3.1. Nigella sativa 

Molluscicidal activity of N. sativa seed extract is presented in Table 2 and Figure 1. The 

concentrations 1000 ppm and 500 ppm showed a high mortality percentage of 66.67% ± 0.00% 

in day 1 and 100% in day 2 with an average mortality of 83.33% ± 23.57%.  

 

Figure 1. Mortality percentage of Nigella sativa seed extract. 
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Table 2. Molluscicidal effect of Nigella sativa seeds extract on Bulinus truncatus snails. 

Concentration (ppm) 
Mortality % 

After 24 hours After 48 hours Mortality average% 

1000 66.67±0.00 100±0.00 83.33±23.57 

500 66.67±0.00 100±0.00 83.33±23.57 

250 50±23.57 66.667±0.00 58.33±11.78 

125 33.33±0.00 50±23.57 41.66±11.78 

Control -ve (Water) 0 ±0.00 0±0.00 0 ±0.00 

3.3.2. Azadirachta indica 

A. indica leaf extract showed higher toxicity in day 2 with complete death of snails at 

concentrations 1000 and 500 ppm. The concentration 1000 ppm showed the highest mortality 

percentage of 91.67 %±11.78%, followed by 500 ppm and 250 ppm with 75%±11.78%, while 

the lowest concentration (125 ppm) gave the lowest average mortality percentage. The result is 

shown in Table 3 and Figure 2. 

Table 3. Molluscicidal effect of Azadirachta indica leaf extract on Bulinus truncatus snails. 

Concentration (ppm) 
Mortality % 

After 24 hours After 48 hours Mortality average% 

1000 83.33±23.57 100±0.00 91.67±11.78 

500 66.67±0.00 100±0.00 75±11.78 

250 66.667±47.14 83.333±23.57 75±11.78 

125 50±70.71 66.66±47.14 58.33±11.78 

Control -ve (Water) 0 ±0.00 0±000 0 ±0.00 

 

 
Figure 2. Mortality percentage of Azadirachta indica leaf extract. 
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Table 4. Molluscicidal effect of Khaya senegalensis bark extract. 

Concentration (ppm) 
Mortality % 

After 24 hours After 48 hours Mortality average% 

1000 88.89±19.24 100±0.00 94.44±7.85 

500 77.78±19.24 88.89±19.24 83.333±7.85 

250 77.78±19.24 88.89±19.24 83.33±7.85 

125 44.44±19.24 55.56±19.24 50±7.85 

Control -ve (Water) 0 ±0.00 0±0.00 0 ±0.00 

 

 
Figure 3. Mortality percentage of Khaya senegalensis bark extract. 

3.3.4. Determination of lethality dose 

LD50 of the extracts was determined to measure the dose that killed 50% of the target organisms 

within the treatment period. From the present results in this study, the concentrations of plant 
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ppm. It confirmed that low concentrations were needed to achieve significant death of the snails 

and that is what makes the extract suitable for use as molluscicide. The results are presented in 

Table 5. 

Table 5. Lethality doses of Nigella sativa, Azadirachta indica and Khaya senegalensis extracts. 

Extract 
Lethal Doses (ppm) 

LD50 LD90 LD99 

N. sativa 176.77 933.10 1356.60 

A. indica 74.32 901.25 1580.10 

K. senegalensis 111.36 587.77 854.60 

4. DISCUSSION and CONCLUSION 

Schistosomiasis continues to pose a significant threat to populations in various parts of the 

world, particularly in developing countries, where it persists as a major health issue (Verjee, 

2019). The search for plants with molluscicidal properties has been intensified, as shown by 

extensive screening and the overall improved methods and techniques (Barua et al., 2021). The 
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importance of understanding the mode of action of plant molluscicides has been stressed by 

various investigations (Barua et al., 2021), in hope that less toxic, cheaper, available, that could 

be used in control of snail intermediate host. In this study, the screening of N. sativa seed extract, 

A. indica leaf extract and K. senegalensis bark extract for molluscicidal potency was carried out. 

The results showed that all extracts possessed molluscicidal properties against the B. truncatus 

snails. Ethanolic leaf extract of A. indica had a stronger molluscicidal activity compared to the 

other two extracts. This could be attributed to secondary metabolites detected in the 

phytochemical screening of the extract such as; sterols, tannins and cardiac glycosides. 

Secondary metabolites in plants are responsible for exhibiting molluscicidal action. Previous 

researches on plants with molluscicidal properties has focused primarily on two significant 

secondary metabolites; tannins and saponins. These compounds were considered to be the main 

toxic substances affecting snails. The exact mechanism of tannins' effect is still not fully 

understood, but it is believed that they can bind with digestive enzymes and proteins. 

Eventually, after hydrolysis, tannins can transform into toxic substances within the digestive 

tract (El-Seedi et al., 2022). 

On the other hand, saponins cause cell lysis in mollusks, leading to the release of lymph and 

ultimately resulting in their demise (Quintero Santos et al., 2022; Piyasena & Qader, 2022). K. 

senegalensis molluscicidal activity may be due to the presence of flavonoids and terpenoids 

that were reported in other studies to correlate with the molluscicidal activity (Noorshilawati et 

al., 2020). In addition to the effect of the tannins and saponins that was previously explained. 

In a previous study, several bioactive phytochemical constituents that have specific 

physiological effects have been documented, including alkaloids, flavonoids, tannins, 

terpenoids, saponins, and phenolic compounds (Nigam et al., 2020). Most of these 

phytochemicals were found in the selected plants. The target site of saponins includes muscle, 

hemolymph, intestine and hepatopancreas (stomach poison) of freshwater snails. Other previous 

studies have indicated that flavonoids and saponins can hinder the breathing process, potentially 

by impeding the diffusion of oxygen through the gills of golden apple snails. This obstruction 

is believed to be caused by the secretion of mucus (Abdullah et al., 2017). In another study, 

alkaloids are highly toxic against vectors of Schistosomiasis (Ke et al., 2017); cardiac glycosides 

also proved to have good molluscicidal effect (Dai et al., 2011; Kashyap et al., 2019).  

Utilizing the potential of medicinal plants as natural molluscicides presents a promising 

alternative to synthetic chemical agents, offering environmentally friendly solutions for 

controlling mollusk populations and mitigating their adverse effects on human activities. From 

the observations in the present study, the three plants possessed molluscicidal activity against 

B. truncatus adult snails. Hence, it is the most suitable option for biological applications, 

providing a potentially simple, readily available, inexpensive, and environmentally safe 

molluscicidal agent of plant origin for controlling human schistosomiasis in Sudan. Plant-based 

molluscicides could serve as alternatives to costly synthetic products, enhancing the 

accessibility of treatment for water collections in impoverished communities. Further research 

is needed to extract and identify the active components of these plant extracts. 
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