
 

  

*Correspondence: Medicinal and Aromatic Plants and Traditional Medicine Research Institute (MAPTMRI),  National Center for Research, 

Khartoum, Sudan.   E-mail: ahmedsak88@gmail.com 

IBBJ 

Spring 2016, Vol 2, No 2 

 

 

 

 

Molluscicidal Activity of Acacia seyal (Dell) Bark 

Methanolic Extract Against Biomphalaria pfeifferi Snails 

 
Mohamed A. Ismail1, Waleed S. Koko1, 2, El-badri E. Osman3,   Mahmoud M. Dahab4, 

Mohammed I. Garbi5, Alsadeg M. Alsadeg1, Ahmed S. Kabbashi1* 

 
1. Medicinal and Aromatic Plants and Traditional Medicine Research Institute (MAPTMRI),  National Center for 

Research, Khartoum, Sudan. 

2. College of Science and Arts in Ar Rass, University of Qassim, K.S.A. 

3. Elsheikh Abdallah  Elbadri University, Berber, Sudan. 

4. Department of Microbiology, Faculty of Pure and Applied Sciences, International University of Africa, 

Khartoum, Sudan. 

5. Department of Microbiology, Faculty of Medical Laboratory Sciences, International University of Africa, 

Khartoum, Sudan. 

 

Submitted 01 Oct 2016; Accepted 27 Oct 2016; Published 26 Nov 2016 

The Acacia seyal Dell family Mimosaceaeis is known locally as Talha tree. Many medicinal uses such as treatment 

of dysentery, leprosy, colds, diarrhea, hemorrhage, ophthalmic, intestinal ailments, rheumatic pains, colds and 

fevers, have been attributed to this tree. Schistosomiasis, a water-borne parasitic disease caused by Schistosome(s) 

a genus of digenetic trematode worms, infects man and animals in tropical and sub tropical regions. It is the second 

most prevalent parasitic disease in the world ranked only after malaria regarding the number of people infected 

and those at risk. More than 90% of the cases are occurring in Africa. The purpose of this study was to investigate 

the molluscicidal activiat ty of Acacia seyal bark methanolic extract against the snail Biomphlaria pfeiffer. 

Different concentrations (1000, 500, 250, 125, 62.5, 31.25, 15.625, 7.8125 and 3.91 ppm) of the Acacia seyal bark 

methanolic extract, were investigated in vitro  against snail Biomphlaria Pfeiffer. A. seyal bark methanolic extract 

exhibited 100% mortality within 24 h, only at a concentration of 1000 ppm; and  exhibited 100% mortality within 

48 h, at 1000, 500, 250, 125 and 62.5 ppm. The IC50 of bark of A. seyal at 24 h and 48 h was 80.79 and 34.33 

ppm, respectively. These findings prove the potent in vitro activity of A. seyal (bark) methanolic extract against 

Biomphlaria pfeiffer. 
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n Sudan, Shistosomiasis is considered to be one 

of the major health problems which seem to 

spread in parallel with the expansion of agricultural 

irrigation strategies and tools which create a suitable 

habitat for snails as intermediate hosts for the 

disease (1). Poor communities are much threatened 
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by this disease, because health resources are most 

limited and people lack access to safe drinking water 

and adequate sanitation (2). The causative agents of 

the disease are the blood trematodes of the genus 

Schistosoma. These parasites undergo part of their 

development in fresh water snails, which serve as 

intermediate hosts (3). There are at least 350 snail 

species with medical or veterinary importance. 

However, those serving as hosts for human 

Schistosoma parasites mostly belong to three 

genera, Biomphalaria, Bulinus, and Oncomelania. 

Schistosomiasis is a disease of various 

mammals, including man and domestic livestock, 

caused by blood flukes from the genus Schistosoma 

(4). It is endemic in 74 countries. It is wide spread 

in Africa, the Middle East, the northern part of South 

America and South East Asia. The World Health 

Organization (WHO) estimated that approximately 

250 million people are suffering from the infection 

and that more than 600 million people reside in areas 

where schistosomiasis is transmitted (5). 

Various factors are responsible for the 

increasing importance of schistosomiasis. The most 

significant factors are the expanding use of fresh 

water in the tropics to meet the increase in demands 

for food production. The construction of irrigation 

system and dams for water storage and electrical 

power production has created new and highly 

suitable habitats for the fresh water snails, which 

play a vital role in the transmission of 

schistosomiasis. Other factors include lack of 

sufficiently trained health workers, adequate safe 

water, improper facilities, high cost of chemicals for 

snail control and the therapeutic drugs (6). 

Due to the high cost and environmental effect 

of molluscicides currently in use for the control of 

schistosomiasis, finding new sources of 

molluscicides, especially those of plant origin is of 

particular interst (7). Plant molluscicides can prove 

to be an ideal source of low cost, safe and  effective 

molluscicides (8-9). 

Today, natural products derived from plants 

are being tested for the presence of new drugs with 

new modes of pharmacological action. A special 

characteristic of higher plants is their capacity in 

producing a variety of secondary metabolites (10). 

Recent studies aimed to identify and isolate new 

therapeutic compounds from higher plants for 

diseases treatment or prevention (11-12). Acacia 

seyal Genus is Acacia Mill.–acacia Family 

Fabaceae–Pea family Species Acacia seyal Delile–

talh. Acacia have been used in chewing sticks as an 

antimicrobial agent against Streptococcus facials. It 

was also shown to have some cholesterol lowering 

and antidiabetic properties. Acacia is used  in 

medicinal emulsions and troches, helping to mask 

the effect of bitter substances. Acacia extract 

presents both aphrodisiac and cytotoxic effects (13). 

It is used in traditional medicine to treat bleeding, 

lymphoid fever diarrhea, and many infections 

including those affecting the upper respiratory tract 

(14). 

Acacia seyal (Mimosaceae) is known locally in 

Sudan as (Talih) a small to medium-sized tree, 

growing up to 17 m tall (15). It has thin red brown 

bark. The inflorescence is a bright yellow, axillary 

pendunculate, globose head. Pods are slightly 

curved, thin, and 7-20 cm long (16). Acacia seyal is 

native to Sudan, Egypt, Eritrea, Ethiopia, Ghana, 

Iran, Kenya, Malawi, Mali, Mozambique, Namibia, 

Niger, Nigeria, Saudi Arabia, Senegal, Syrian Arab 

Republic, Tanzania, Uganda, Yemen, Republic of 

Zambia, and Zimbabwe. Moreover, it is exotic to 

Afghanistan, Bangladesh, Bhutan, India, Nepal, 

Portugal, Sri Lanka and the US (15). 

Acacia seyal may be used for food as Gum 

talha, which is eaten in fresh form either alone or 

toguether with local foods. The bark is extensively 

used for feeding farm mammals during the dry 

season. The pods and leaves are nutritious and 
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palatable to livestock. Moreover, A. seyal var. seyal 

is an important source of rural energy as both 

firewood and charcoal. In Sudan, it is used to make 

a fragrant fire over which women perfume 

themselves (16). 

Snail control through the use of synthetic 

molluscicides forms an important part in the 

integrated schistosomiasis control programme (17). 

However, the high cost of synthetic compounds such 

as Bayluscide® (Bayer, Leverkusen, Bayerwerk, 

Germany) and their negative impact on the 

environment have stimulated interest in search for 

alternative molluscicides of plant origin (18). Many 

plant species have been proved to have 

molluscicidal properties against different snail 

species. The most potent plant that has been known 

to have molluscicidal activity against snail 

intermediate hosts of schistosome is Phytolacca 

dodecandra (19). Other plants such as Alternanthera 

sesselis (20), Balanites aegyptiaca (21) and 

Jatropha curcas (22) have also shown molluscicidal 

activities. Plant molluscicides may be produced 

locally and serve as a source of cheap, biodegradable 

and efficient agent in countries with endemic 

schistosomiasis. The present study was carried out 

to evaluate the in vitro Molluscicidal activity of the 

methanol extract of Acacia seyal bark against B. 

pfeifferi. 

Plant materials 

The bark A. seyal was collected from central 

Sudan between January 2014 and February 2014. 

The plant was identified and authenticated by the 

taxonomists of Medicinal and Aromatic Plants and 

Traditional Medicine Research Institute 

(MAPTMRI) Khartoum, Sudan. Bark of A. seyal 

was air-dried under the shade, and pulverized and 

stored prior to extraction. The shading was 

accompanied with good ventilation and then plants 

were ground finely in a mill and kept in the 

herbarium until their uses for extracts preparation. 

Preparation of crude extracts 

Extraction was carried out according to the 

method described in Harbone (1984). To prepare 

extracts for screening of molluscicidal activity, bark 

was separated from the plant. Specific weight of 

each sample (about 50 g of the powdered sample) 

was successively extracted with methanol (80%) 

using soxhlet extractor apparatus. Extraction was 

carried out for about 6 h for methanol (80%) using 

soxhlet extractor apparatus, or 6-8 h for methanol 

solvents more evaporated under reduced pressure 

using rotary evaporator. Extracts were allowed to air 

dry. Finally, the extracts were freed from solvent 

with the aid of rotary evaporator and the percentage 

yield was calculated. 

Parasite collection 

The parasite was collected using a scoop from 

the Major canals and the Mean canals of 

"Abuashrin" and Minor canals of “El Seilait” 

agricultural schemes in Khartoum state and 

Abuashar, “El taklajobara” agricultural schemes in 

Aljazeera state. A series of laboratory experiment 

were designed and conduced in indoor aquaria at the 

department of microbiology, faculty of pure and 

applied science, International University of Africa, 

in May 2015. 

Molluscicidal activity assay 

The molluscicidal potency tests against mature adult 

(5-7 mm) snails were conducted in accordance with 

WHO (23) guidelines. Biomphlaria pfeifferi snails, 

the intermediate host of S. mansoni snail, were 

collected using a scoop. Pilot experiments were 

conducted to detect the toxicity range of A. seyal 

(bark) samples extract. Three replications of serial 

concentrations (1000, 500, 250 and 125 ppm) of the 

plant samples extract were performed in the pilot 

experiment. 3 snails were put in each beaker 

containing either 50 ml of  different  concentrations 

Materials and methods 
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of A. seyal methanolic extract or 50 ml of distilled 

water as a control. Molluscicidal activity 

examination for the extracts were performed after 24 

h and 48 h of exposure.  

According to the results of the pilot 

experiments, the most effective plant sample was 

selected with regard of 100% average mortality 

within 48 h period of time. The most effective plants 

samples were subjected to additional investigation 

using concentrations (62.5, 31.25, 15.625, 7.8, and 

3.9 ppm) through the same steps. The mortality of 

the snail was detected by its motionlessness or 

discoloration of the shell. Dead snails were counted 

and then percentage mortality and percentage 

average mortality were calculated for each 

concentration.  

Each test was replicated two times after 24 h 

and  48  h  from  the   assay.  The  number   of  dead 

snails was expressed as % mortality.  

Statistical analysis 

All data were presented as means ± S.D. 

Student T test was used to compare the mean 

differences between control and extracts used 

against snail. The level of significance was used for 

P <0.05. The microsoft Excel (2007) program was 

used to calculate the inhibition concentration IC50, 

IC90, IC95 and IC99 values by applying linear  

regression equations.  

The methanolic extract of A. seyal (bark), with 

different concentrations (1000, 500, 250, 125, 62.5, 

31.25, 15.625, 7.8125 and 3.91 ppm) were 

investigated against snail Biomphlaria pfeiffer. A. 

seyal (bark) methanolic extract exhibited 100% 

mortality within 24 h, at a concentration of 1000 

ppm; and  exhibited 100% mortality within 48 h, at 

concentrations of (1000, 500, 250, 125 and 62.5 

ppm) (Figure 1). The 24 h and 48 h IC50 of A. seyal 

methanolic extract were 80.79 and 34.33 ppm, 

respectively (Table 1).  

Mollusciciding is still considered as the most 

important mean of controlling schistosomiasis 

transmission. In rural communities the cost and 

environmental consequences of synthetic 

molluscicides limit their use. Plant molluscicides, 

Results 

 
 

Table 1. Inhibition concentration (IC) of A. seyal (bark) methanol extract against B. Pfeifferi 
 

IC (μg/ml) 
Time/days 

After one day After two days 

IC50 80.79 34.33 

IC90 512.46 162.29 

IC95 645.58 197.07 

IC99 776.57 230.19 

   

 

IC50: inhibition concentration 50%; IC90: inhibition concentration 90%; IC95: inhibition concentration 95%; IC99: inhibition concentration 99%. 
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 Figure 1. The activity of Acacia seyal bark methanol extract 

aginst B.Pfeifferi. 
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may be obtained as crude extracts and serve as cheap 

and biodegradable effective alternative agents. The 

discovery of presence of molluscicidal agents in 

some plants like Phytolacca dodecandra 

(Phytolacaeae) from Ethiopia has led to a large 

amount of investigations on plant-derived 

compounds showing toxicity against 

schistosomiasis-transmitting snails (8, 19). 

The results of the tested plant extract, screened 

against B. pfeifferi (Table 1 and figure 1), were 

obtained based on methods used for determining 

plant efficacy, according to standards required for 

the screening of molluscicide (23) and by 

determining the toxicity of methanolic extracts of A. 

seyal (bark) against snails of the genus B. pfeifferi 

which is a vector of the intestinal form of 

schistosomiasis. 

The Molluscicidal activity of many Sudanese 

medicinal plants against a variety of snail vectors of 

tropical diseases have been well investigated (24-

30). Most of the extracts from these medicinal plants 

show remarkable molluscicidal activity against 

snails Biomphalaria Pfeifferi and Bulinus truncatus. 

These results which indicate anti-parasitic 

properties agree with traditional uses of A. seyal in 

Sudan. The plant extracts were found to exhibit 

antibacterial (31), antimicrobial (32), and 

antioxidant activities during phytochemical 

screening (33). 

This is the first evaluation of this plant against 

snails. The obtained results suggest the possibility of 

using  an alternative tool for the control of 

schistosomiasis. Bioassay-directed fractionation of 

the active crude materials, may lead to the isolation 

and identification of the compound(s) responsible of 

the molluscicidal activity, and to understand their 

mechanisms of action.  

From the present study, it can be concluded 

that the Acacia seyal (bark) methanolic extract has 

molluscicidal properties and can be used as a 

molluscicide in the control of schistosomiasis. This 

make the present experiment another addition to 

experiments carried out to investigate the use of 

plant products in controlling the Schistosoma snail 

intermediate host so as to prevent schistosomiasis 

infection. 
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Khartoum, Sudan. 

Conflict of interest 

The authors declared  no  conflict  of  interest. 

1. World Health Organization. Action against 

worms: report series- issue 1. 2003 

2. King C H. Parasites and poverty: the case of 

schistosomiasis. Acta tropica. 2010;113:95-104. 

3. Yirenya-Tawiah D, Rashid A A, Futagbi G, et al. 

Prevalence of snail vectors of schistosomiasis in the 

Kpong Head Pond, Ghana. West African Journal of 

Applied Ecology (West Afr J Appl Ecol). 

2011;18:39-45. 

4. Brown D S. Freshwater snails in Africa and their 

medical importance. Taylor and Francis Ltd., 

London. J Mollus Stud. 1981;47:343. 

5. Korte R, Rehle T, Merkle A. Strategies to 

maintain health in the Third World. Trop Med 

Parasitol. 1991;42:428-32. 

6. Madsen H. Biological methods for the control of 

freshwater snails. Parasitol Today. 1990;6:237-41. 

7. Kiros G, Erko B, Giday M, et al. Laboratory 

assessment of molluscicidal and cercariacidal 

effects of Glinus lotoides fruits. BMC Res Notes. 

2014;7:220. 

8. Marston A, Hostettmann K. Review article Mars- 

Acknowledgement 

 
 

References 

 
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ib

bj
.o

rg
 o

n 
20

26
-0

2-
02

 ]
 

                               5 / 7

https://ibbj.org/article-1-71-en.html


Kabbashi AS et al. 

 

Int.  Biol.  Biomed.  J.   Spring 2016; Vol 2, No 2   78 

ton A, Hostettmann K. Review article number 6: 

Plant molluscicides. Phytochemistry. 1985;24: 639-

52. 

9. Singh K, Singh A, Singh D. Molluscicidal activity 

of neem (Azadirachta indica A. Juss). J 

Ethnopharmacol. 1996;52:35-40. 

10. Castello M-C, Phatak A, Chandra N, et al. 

Antimicrobial activity of crude extracts from plant 

parts and corresponding calli of Bixa orellana L. 

Indian J Exp Bio. 2002;40:1378-81. 

11. Ertürk Ö, Kati H, Yayli N, et al. Antimicrobial 

properties of Silene multifida (Adams) Rohrb. plant 

extracts. Turk. J. Biol. 2006;30:17-21. 

12. Fyhrquist P, Mwasumbi L, Hæggström C-A, et 

al. Ethnobotanical and antimicrobial investigation 

on some species of Terminalia and Combretum 

(Combretaceae) growing in Tanzania. J 

Ethnopharmacol. 2002;79:169-77. 

13. Muazu J, Kaita A H. A review of traditional 

plants used in the treatment of epilepsy amongst the 

Hausa/Fulani tribes of northern Nigeria. Afr J Tradit 

Complement Altern Med. 2008;5:387-90. 

14. Singh R, Arora S. In vitro evaluation of peroxyl 

radical scavenging capacity of water 

extract/fractions of Acacia nilotica (L.) Willd. Ex 

Del. Afr J Biotechnol. 2009;8:1270-2. 

15. Orwa C, Mutua A, Kindt R, et al. Agroforestree 

Database: a tree reference and selection guide 

version 4.0. . World Agroforestry Centre. Kenya. 

2009 

16. Vogt K. A field worker's guide to the 

identification, propagation and uses of common 

trees and shrubs of dryland Sudan. 1996. 

17. Adetunji V, Salawu O. Efficacy of ethanolic leaf 

extracts of Carica papaya and Terminalia catappa as 

molluscicides against the snail intermediate hosts of 

schistosomiasis. J Med Plants Res. 2010;4:2348-52. 

18. Otarigho B, Morenikeji O. Molluscicidal effects 

of aqueous and ethanolic extracts of Lemongrass 

(Cymbopogon citratus) leaf against the different 

developmental stages of Biomphalaria pfeifferi. NY 

Sci J. 2012;5:70-7. 

19. Lemma A. Laboratory and field evaluation of 

the molluscicidal properties of Phytolacca 

dodecandra. Bull World Health Org. 1970;42:597. 

20. Azare B, Okwute S, Kela S. Molluscicidal 

activity of crude water leaf extracts of Alternanthera 

sesselis on Bulinus (phy) globosus. Afr J 

Biotechnol. 2007;6:441-4. 

21. Molla E, Giday M, Erko B. Laboratory 

assessment of the molluscicidal and cercariacidal 

activities of Balanites aegyptiaca. Asian Pac J Trop 

Biomed. 2013;3:657-62. 

22. Rug M, Ruppel A. Toxic activities of the plant 

Jatropha curcas against intermediate snail hosts and 

larvae of schistosomes. Trop Med Int Health. 

2000;5:423-30. 

23. Molluscicide screening and evaluation. Bull 

World Health Organ. 1965;33:567-81. 

24. Amin M, Daffala A, El Moneim O. Preliminary 

report on the molluscicidal properties of Habat El-

Mollok, Jatropha. Trans R Soc Trop Med Hyg. 

1972;66:805-6. 

25. El Kheir Y M, El Tohami M S. Investigation of 

molluscicidal activity of certain Sudanese plants 

used in folk-medicine. I. A preliminary biological 

screening for molluscicidal activity of certain 

Sudanese plants used in folk-medicine. J Trop Med 

Hyg. 1979;82:237-41. 

26. El-Kheir Y, El-Tohami M. Investigation of 

molluscicial activity of certain Sudanese plants used 

in folk-Medicine in macro-and micro morphology of 

the leaf, stem and root of Gnidia kraussiana Meisn. 

J Afr Med Plant. 1980;2:55-8. 

27. Ahmed E, Bashir A, El-Kheir Y. Molluscicidal 

and other properties of Gardenia lutea fruit pulp. 

Fitoterapia. 1984;55 273-7. 

28. Ahmed E, Bashir A, Khier Y. Molluscicidal 

activity and chemical composition of Gardenia 

lutea. Fitoterapia. 1985;56:354-56. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ib

bj
.o

rg
 o

n 
20

26
-0

2-
02

 ]
 

                               6 / 7

https://ibbj.org/article-1-71-en.html


Molluscicidal Activity of Acacia Methanolic Extract 

79                    Int.  Biol.  Biomed.  J.    Spring 2016; Vol 2, No 2 

29. Bashir A, Sulaiman S, El Sheikh S, et al. 

Molluscicidal, cercaricidal and miracidicidal 

activities of Acacia nilotica ssp. nilotica and 

adansonii. Fitoterapia. 1987;58:51-6. 

30. Abdel A A, Brain K, Bashir A. Scrennig of 

Sudanese plants for molluscicidal activity and 

identification of leaves of Tacca leotopetaloides (L.) 

O. Ktz (Taccaceae) as a potential new exploitable 

resource. Phytother Res. 1990;4:62-5. 

31. Kamali H, Mohammed M. Antibacterial activity 

of Hibiscus sabdariffa, Acacia seyal var. seyal and 

Sphaeranthus suaveolens var. suaveolens against 

upper respiratory tract pathogens. Sudan JMS. 

2006;1:121-6. 

32. Mariod A A, Fadle N, Hasan A A. Antimicrobial 

screening of wood extracts of Combretum 

hartmannianum, Acacia seyal and Terminalia 

brownie. European Journal of Molecular Biology 

and Biochemistry (Eur J Mol Biol Biochem). 

2014;1:77-80. 

33. Abdllha, H. B., Mohamed, A. I. , Almoniem, K. 

A, et al. Evolution of Antimicrobial, Antioxidant 

Potentials and Phytochemical Studies of Three 

Solvent Extracts of Five Species from Acacia Used 

in Sudanese Ethnomedicine. Adv Microbiol. 

2016;6:691-8. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ib

bj
.o

rg
 o

n 
20

26
-0

2-
02

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               7 / 7

https://ibbj.org/article-1-71-en.html
http://www.tcpdf.org

