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ABSTRACT 
 

Crude Saponin extracted from the stem-bark of Balanites aegyptiaca was analysed using gas 
chromatography-mass spectrometry and also evaluated for its molluscicidal properties against 
Bulinus globosus and Biomphalaria pfeifferri under laboratory condition. The aim was to develop an 
environmentally friendly molluscicide from natural products that could be used in the control of snail 
intermediary host of schistosomiasis. GC-MS reveals fourteen compounds where in 9-octa-
decanoic acid (C19H36O2) had the highest mass peak of 107 and a similarity index of 93% while 
Phenol, 2-methoxy-4-(2-propenyl)-acetate (C12H14O3) recorded the least mass peak of 35 and a 
similarity index of 79%. 100% mortality was recorded for all the species at 10 mg/L except for adult 
Biomphalaria pfeifferi. Adult form of Bulinus globosus recorded the highest LD50 of 6.4 mg/L while 

Original Research Article 



 
 
 
 

Hena et al.; JABB, 15(1): 1-7, 2017; Article no.JABB.28802 
 
 

 
2 
 

the juvenile form of Biomphalaria pfeifferi had the least LD50 1.4 mg/L. There was no significant 
difference (P > 0.05) in the LD50 Value among the two species of the snails and the level of 
development. This study therefore suggests the further study of these compounds on the field to 
ascertain its effect on non-target organisms.  
 

 
Keywords: Saponin; Balanites aegyptiaca; Bulinus globosus; Biomphalaria pfeifferi; Molluscicide; 

GC-MS. 
 
1. INTRODUCTION 
 
Snail control continues to be one of the important 
strategies for the use together with other 
measures such as treatment of clinical cases [1] 
the use of natural products from local plants as 
molluscicide will contribute significantly in 
reducing the burden of purchasing expensive 
synthetic mollucicide use in snail control [2], and 
also regulates the rate at which pollutants are 
introduced into water bodies. Bulinus globosus 
and Biomphalaria pfeifferi are the snail 
intermediate host of Schistosoma mansoni and 
Schistosoma haematobium the causative agents 
of intestinal and urinary Schistosomiasis 
respectively. Schistosomiasis also known as 
bilhaziasis is endemic in 74 tropical developing 
countries where some 600 million people are at 
risk of becoming infected and an estimated 200 
million people are already infected [3,4,5] The 
disease is also reported to be endemic in Nigeria 
[6,7,8,9,10].  
 
Balanites aegyptiaca is belongs to the Kingdom 
plantea; Division spermatophyta; subdivision 
Angiospermea; Class: Dicotyledonea; order: 
Balanitales; family: Balanitaceae; Genus 
Balanites; Species: aegyptiaca; local names: 
soapberry, Adu’a, (Hausa), Tanni (Fulani) and 
Kingo (Kanuri). It is a large fairly xerophytic 
savanna tree or shrub indigenous to Egypt, 
widely distributed throughout Africa, along the 
tropical belt from Tanzania in the East to Ivory 
Coast in the West [11]. It is also found in the 
relatively drier regions of Northern Africa from 
Mauritania to Nigeria and Ghana, to Egypt, 
across Palestine, Saudi Arabia and India. The 
drier regions of Kenya, Uganda and Zaire carry 
scattered open forests of Balanites aegyptiaca 
[12]. In Nigeria, it is common in the northern part 
of the country. Extracts from several parts of this 
tree have been intensively used in Africa and 
India for various ethno-botanical purposes. 
Earlier studies have shown that B. aegyptiaca 
contains steroidal saponin. Most of these studies 
have reported that the presence of saponin is the 
main cause of these activities. Besides its 
medicinal uses, Balanites trees are widely used 

as fodder, and for timber purposes [13] in 
treatment of skin diseases and remedy for 
stomach ache and jaundice [14], as antidote for 
snake bite [15], in the treatment of diarrhea 
(Verbal information) and syphilis [16]. The root 
was also reported to be used in treatment of 
inflammation [17]. It was also reported in the 
treatment of HIV and leukemia [18]. 
 
2. MATERIALS AND METHODS 
 

2.1 Collection of Plant Material 
 
The leaves and stem-bark of Balanites 
aegyptiaca was collected in the wild in Zaria 
(latitude 11.07N and longitude 4.28E). This was 
taken to the herbarium of the Department of 
Biological Sciences, Ahmadu Bello University 
Zaria were it was identified with voucher number 
900175. The stem-bark was shade dried and 
grinded into powder using pestle and mortar. 
Exposure to sunlight was avoided to prevent the 
loss of active components [19]. 
 

2.2 Test for Saponin 
 
2.2.1 Frothing test  

 
About 0.5 mg of the powdered stem-bark was 
shaken with 5 mL of distilled water in a test tube. 
Frothing which persist on warming indicated the 
presence of saponin [20].  
 
2.2.1.1 Test for steroids and triterpenes 
 
5 mL of acetic anhydride was added to the 
powdered stem-bark. 1mL of concentrated 
sulphuric acid was also added down side the 
tube, the colour change was observed 
immediately and later. Red, pink or purple colour 
indicates the presence of triterpenes while blue 
or blue green indicate steroids [21]. 
 
2.3 Extraction of Saponin 
 
Saponin was extracted using the method of [22] 
as modified by [23]. 20 mL of 20% aqueous 
ethanol was added to 10 g of the grinded sample 
and agitated with a magnetic stirrer for 12 h. The 
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solution was then filtered using Whatman No.1 
filter paper and the residue re-extracted with 200 
mL 20% aqueous ethanol. The extract was 
reduced to 40 mL under vacuum and 20 mL 
diethyl ether added in a separating funnel and 
shaken vigorously. The aqueous layer was 
recovered and ether layer discarded. The pH of 
the aqueous solution was adjusted to 4.5 by 
adding NaOH, and the solution shaken with 60 
mL n-butanol. The combined butanol extracts 
were washed twice with 10 ml of 5% aqueous 
NaCl and evaporated to dryness to give a crude 
saponin which was weighed and recorded. 
 
2.4 Gas-Chromatography – Mass 

Spectrometry Analysis 
 
Crude Saponins (n-butanol fraction) from the 
stem of B. aegyptiaca was subjected to gas 
chromatography – mass spectrometry analysis, 
(GCMS-QP2010 PLUS SHIMADZI, JAPAN) 
Column of 0.25d mm and 30 mm length was 
used at column oven temperature of 60.0°C, an 
injection temperature of 250.00°C and a 
pressure of 100.2 kPa, a column flow of content 
identified was compared identification was 
performed by matching their retention indices 
and mass spectra with those obtained from 
authentic samples and the National Institute of 
Standards and Technology (NIST)) library. 
Compounds with close similarity index where 
identified and recorded. 
 
2.5 Molluscicide Bioassay 
 
2.5.1 Collection of snail species  
 
Two species of mollusc Biomphalaria glabrata 
and Bullinus globosus were collected in artificial 
ponds in Dumbin Dutse, Igabi local government 
area of Kaduna state and transported in a plastic 
container to the Department of Biological 
Sciences, Ahmadu Bello University, Zaria where 
they were separated into adult and juvenile 
based on their size in milimeter. This was done 
using a micro meter screw gauge. For Bulinus 
sp., 5-10 mm was considered as adults, 2-4 mm 
as juvenile. For Biomphalaria sp, 3-5 mm was 
considered juvenile while 6-10 mm was 
considered adults as described by [24]. 
 
Guideline for evaluation of molluscicides was 
adopted for evaluation of the potency of the 
extracts [25]. Each species was immersed in 
different concentration of saponin from the stem-

bark of Balanites aegyptiaca ranging between 
2.5 mg to 60 mg. The snail species were placed 
in the different concentration 10 per 
concentration in duplicate. After 24 hours, they 
were rinsed and then transferred into clean 
containers containing tap water and left to 
recover for 24 hours. Those that do not show any 
sign of life after the recovery period are 
considered dead i.e. showing no sign of 
movement that could be elicited by mechanical 
protruding of the head foot [26]. The mortality 
rate was determined and recorded for each 
species. 
 
2.5.2 LD50 determination  
 
LD50 and LD90 were determined using probit 
probability as the percentage mortality value 
against the logarithm of concentration of the 
extract. LD50 is the concentration of the extract 
that will kill 50% of the snails. 
 
3. RESULTS AND DISCUSSION 
 
The result reveals the presence of triterpenoidal 
saponin in the plant this disagrees with the 
finding of who reported steroidal saponin in the 
parts of B. aegyptiaca. This may be due to the 
fact that plant secondary metabolites is affected 
by plant species, genetic origin, the part of the 
plant examined the environmental and 
agronomic factor associated with the growth of 
the plant post harvest treatment such as storage 
and processing [27]. This is due to the addition of 
ten-carbon (C10) terpene units to compose a 
C30 triterpene skeleton [28] often with 
subsequent alteration to produce a C27 steroidal 
skeleton [29]. Steroidal saponin, oleanolic acid 
and glucoside were reported to be biodegradable 
probably by bacterial action, when suspended in 
water for a few days they lose their molluscicidal 
potency [30]. This confers on the plant an 
advantage of being environmentally friendly 
molluscicide. Molluscicidal bioassay showed 
100% mortality for the two species and the 
stages of development the fruit, kernel bark, root 
and branches of Balanites aegyptiaca proved 
lethal to molluscs, miracidia and cercariae of 
Schistosoma mansoni [31,32]. This 
demonstrates that saponin from Balanites as 
low-cost-technology for snail control was 
effective in high concentrations at the first 
exposure for the snails obtained from both areas 
and the intermittent exposure of the lower 
concentrations of saponin. 

 
 



Table 1. LD 50 and LD

Snail species  
Biomphalaria (Adult) 
Biomphalaria (Juvenile) 
Bulinus (Adult) 
Bulinus (Juvenile) 

 

Fig. 1. Percentage mortality of snail species at di fferent concentration of saponin from stem

Fig. 2. GC-MS chromatogram 
 
This study therefore recommends that similar 
work be conducted on non-target organisms in 
the water bodies and also research be conducted 
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and LD 90 for crude stem-bark saponin on snail species
 

LD50 values  LD90 values  
1.6  4.8 
1.4 4.2 
6.2 7.2 
5.7 6.8 

 
Fig. 1. Percentage mortality of snail species at di fferent concentration of saponin from stem

bark of Balanites aegyptiaca 
 

 
chromatogram of crude saponin from stem-bark of Balanites aegyptiaca

This study therefore recommends that similar 
target organisms in 

the water bodies and also research be conducted 

on the biodegradability of these compounds in 
field experiments. 
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Juvenile Biomphalaria
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Juvenile Bulinus
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snail species  

Slope  
6.31 
6.82 
1.80 
2.39 

 

Fig. 1. Percentage mortality of snail species at di fferent concentration of saponin from stem -
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Table 2. GC-MS result of n-butanol fraction of stem -bark of B. aegyptiaca  
 

Line  Compound name Formular  Mol. weight Retention 
(Min.)  

Similarity 
index  (%) 

1. 2-methoxy-4-vinylphenol phenol C9H10O2 150 16.600 83 
2. Benzaldehyde C8H8O3 152 18.708 77 
3.# Phenol, 2-methoxy-4-(2-propenyl)-

acetate 
C12H14O3 206 19.683 80 

4. Ethanone, 1-(4hydroxphenyl)- C9H10O3 166 22.008 74 
5. Alpha-d-6,3-furanose     
6. 4-((3-hydroxy-1-propenyl)-2-

methoxyphenol 
C10H12O3 180 24.025 81 

7. Hexadecanoic acid C17H34O2 270 25.892 94 
8. 2-Butanone C13H22O 194 27.158 81 
9.* 9- octa decanoic acid (Z) C19H36O2 296 27.642 93 
10. Octadecanoic acid C19H38O2 298 27.850 93 
11. 13-Octadecenal C18H34O 266 28.042 81 
12. Tetradecanoic C30H60O2 452 29.400 52 
13. 9-Octadecenamide C18H35N0 281 30.025 89 
14. Di-n-octylphalate C24H38O4 390 31.517 79 
*Compound with the highest mass peak of 107 and a base peak of 55.00. #compound with lowest mass peak of 

35 and base peak of 103 
 
4. CONCLUSION 
 
This research highlights the potency of Balanites 
aegyptiaca in the control of intermediary            
hosts of the schistosomiasis. It provides an 
environmentally friendly substitute to the 
harzadous chemicals that have been used for 
such control. We therefore recommend futher 
investigation of the extract on non-target 
organism and the isolation of the bioactive 
saponin for further elucidation. 
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