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ABSTRACT 
 

Aim:  The aim of the study was to evaluate the toxicity of the crude extracts of Melanthera 
scandens leaves extracts using Brine Shrimp (Artemia salina) test in order to substantiate the 
ethnopharmacological uses of this plant in the treatment of different illnesses. 
Methodology:  Extractions of the dried powdered leaves of Melanthera scandens by maceration 
was carried out using ethanol and distilled water. All the extracts were subjected to preliminary 
phytochemical screening using standard methods while the toxicity of the extracts was evaluated 
using Brine Shrimp lethality assay. The percentage lethality (mortality) of the brine shrimp were 
evaluated in six different concentrations; 1000, 500, 250, 125, 62.5 and 31.25 µg/ml and the lethal 
concentration LC50 for 50% mortality of brine shrimp after 24 h of exposure to the extracts was 
determined. 
Results: The preliminary phytochemical analysis showed the presence of saponins and cardiac 
glycosides in both extracts. However, tannins and flavonoids were present in the aqueous extracts 
while phlobatanins and terpenes/steroids were detected in the ethanol extract. The Brine Shrimp 
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lethality assay revealed that ethanol and aqueous extracts were effective against brine shrimp 
nauplii with LC50 of 173.78 µg/ml and 331.13 µg/ml respectively. It was also observed that 
maximum mortalities took place at a concentration of 1000 µg/ml whereas least mortalities were at 
31.25 µg/ml concentration. 
Conclusion: Results of the phytochemical screening indicated that bioactive phytoconstituents 
were present in this plant and that the ethanol extract showed better toxicity against brine shrimp 
with LC50 value 173.78 µg/ml when compared to aqueous extract with LC50 value of 331.13 µg/ml. 
As a result of this, ethanol extract may be considered significantly active and have the potential for 
further investigation. 
 

 
Keywords: Phytochemical analysis; brine shrimp lethality; toxicity, tannins; flavonoids. 
 
1. INTRODUCTION 
 
Medicinal plants are plant species or food which 
one or more of its constituents can be used for 
therapeutic purposes or which are precursors for 
the synthesis of useful drugs [1]. These plants 
constitute an effective source of both traditional 
and modern medicine, with about 80% of rural 
population relying on them as major health care 
[2]. It has been reported that the pharmacological 
characteristics of medicinal plants may be 
attributed to the presence of bioactive 
compounds such as alkaloids, tannins, 
flavonoids and phenolic compounds. These 
bioactive compounds produce definite 
physiological action on the human body and 
animal health [3]. The determination of the 
phytochemical profile of a plant provides 
evidence for the major classes of compounds in 
that plant [4]. When screening for biologically 
active plant constituents, the selection of the 
plant species to be studied is obviously a crucial 
factor for the ultimate success of the 
investigation. Plants used in traditional medicine 
are more likely to yield pharmacologically active 
compounds [5]. Some of the phytochemical 
compounds, example glycosides, saponins, 
tannins, flavonoids etc have antimicrobial 
activities [6]. Despite the numerous benefits of 
medicinal plants in the treatment of diseases, 
some of them are known to carry toxicological 
properties as well, and as such, the effectiveness 
and potential toxicity of medication used in folk 
medicine have to be scientifically evaluated [7,8, 
9]. Numerous research studies have recently 
focused on both pharmacology and toxicity of 
medicinal plants used by humans. This is of high 
importance in order to achieve a safe treatment 
with plant products [10]. 
    
Melanthera scandens (Schmach Thonn) Roberty 
(Family Asteraceae) is a coarse shrub of about 1 
– 4 m high, with branches quadrangular and 
scabrid. The leaves are alternate or opposite, 

simply or variously divided, and are widely 
distributed across tropical Africa, Zimbabwe and 
Australia. The leaves are extensively used in 
traditional system for various ailments like 
stomach ulcer, ringworm, eczema, rashes, 
constipation, dysmenorrhoea, diabetics, malaria, 
piles and as a purgative and an antidote against 
poisoning.  The leaves have been reported to be 
used as an emetic, cough and febrile headache 
medicine [11,12,13,14,15,16]. The antioxidant, 
in-vitro anti-plasmodial, anti-diabetic, anti-ulcer, 
anti-inflammatory, analgesic, anti-convulsant and 
anxiolytic activities of extracts of Melanthera 
scandens have been reported [17,18,19,20]. 
Since Melanthera scandens is commonly used 
as folk medicine, the aim of this research is to 
explore toxicity of the ethanol and aqueous 
extracts of the leaves on brine shrimp.  
 
2. MATERIALS AND METHODS 
 
2.1 Collection and Preparation of Sample 
 
Fresh leaves of the plant Melanthera scandens 
were collected from a bush in Ididep in Ibiono 
Ibom Local Government Area of Akwa Ibom 
State and identification and authentication were 
carried out in the herbarium section of the 
Department of Botany, University of Uyo.  The 
fresh leaves of Melanthera scandens were 
washed with water immediately after collection 
and then chopped into small pieces, air dried at 
room temperature for about 10 days and 
pulverised into powder form and stored in an 
airtight container. 2.5 kg of the leaves powder 
was macerated with 7 litres of 90% ethanol for 72 
hrs at room temperature. After 72 hrs, the 
ethanol leaf extract was filtered off through a 
cotton plug and finally with a Whatman No. 1 
filter paper. The liquid filtrate was concentrated 
and evaporated to dryness using rotary 
evaporator [19]. The weight of the ethanol crude 
extract obtained from the leaves Melanthera 
scandens was 6.89 g. The same procedure 
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described above was repeated for distilled water 
except that the filtrate of the aqueous extract 
obtained was lyophilized, and the weight 
obtained was 9.22 g. 
 
2.2 Brine Shrimp Lethality Bioassay  
 
The Brine Shrimp lethality bioassay was used to 
predict toxicity activity as described by [21]. 
Briefly, 4 mg of each extract was dissolved in 2% 
dimethyl sulfoxide (DMSO) and solutions of 
varying concentrations (1000, 500, 250, 125, 
62.5, 31.25 µg/ml) were obtained by serial 
dilution technique using sea water. The solutions 
obtained were then added to pre- marked vials 
containing 10 live brine shrimp nauplii in 5 ml 
seawater. The experiments were done in 
triplicate. About 10 ml of DMSO in sea water and 
different concentrations of potassium dichromate 
were taken as negative and positive controls 
respectively. After 24 hours, the vials were 
inspected using a magnifying glass and the 
number of survived nauplii in each vial was 
counted.  LC50 values were determined, based 
on the per cent mortality, using linear regression 
method from plotting % mortality against 
correspondent log of concentration. Biological 
activity was recorded as the concentration when 
50% of the larvae were killed within 24 hrs. From 
the data obtained, the percentage lethality of 
Brine Shrimp nauplii for each concentrations and 
control was calculated.  
 
2.3 Phytochemical  Screening Methods 
 
Preliminary phytochemical screening was 
performed on aqueous and ethanol extracts            
for tannins, phlobatannins, saponnins, 
anthraquinones, cardiac glycosides, flavonoids, 
alkaloids, deoxy- sugar and terpenes using 
standard methods as described by [22,23,24]. 
Formation of colour or change in intensity of 
colour as well as precipitate formation was used 
as inference.  
 
3. RESULTS AND DISCUSSION 
 
3.1 Results 
 
The results of the phytochemical screening of 
ethanol and aqueous extracts of M. scandens 
are presented in Table 1. The results obtained in 
this study revealed the presence of saponins and 
cardiac glycosides in both extracts. However, 
tannins and flavonoids were present in the 
aqueous extracts while phlobatanins and 

terpenes/steroids were detected in the ethanol 
extract.  
 

Table 1. Phytochemical screening of the 
water and ethanol leaf extracts of  

M. scandens 
 

Phytochemical  
constituents 

Ethanol  
extract 

Aqueous  
extract 

Tannins  - + 
Phlobatannins + - 
Saponnins  + + 
Cardiac glycosides + + 
Flavonoids  - + 
Deoxy – sugar  - - 
Terpenes / steroids  + - 
Alkaloids  - - 
+ = Indicates presence of constituents, - = Indicates 

absence of constituents 
 
The results of the Brine Shrimp lethality assay 
using the crude ethanol and aqueous extracts 
from the Leaves of M. scandens, the percentage 
mortality and the LC50 values obtained for 
extracts and that of the positive control, 
Potassium dichromate are given in Table 2. 
Maximum mortality took place at a concentration 
of 1000 µg /ml for both extracts as well as for the 
positive control.  
 

3.2 Discussion 
 
The phytochemical analysis showed that various 
plant secondary metabolites were present in 
Malenthera scandens leaf extracts. These results 
are in agreement with the findings of other 
researchers [20,25,19,26]. Diverse uses of plants 
in treatment of wide variety of diseases are 
attributable to the presence of the 
phytochemicals [27]. For instance, tannins are 
known for their antiviral, antibacterial, 
antiparasitic as well as anticancer activities [28]. 
Glycosides, flavonoids, saponnins, sterols            
and triterpenoids have hypoglycaemic, 
antioxidant, anti-inflammatory and analgesic 
activities [29,30,31]. These classes of 
compounds present from phytochemical 
screening are responsible for the medicinal 
activity of M. scandens against several 
pathogens and therefore justify the 
ethnopharmacological uses of this plant in the 
treatment of different illnesses.   
 
Brine Shrimp lethality bioassay (BST) is an 
efficient, rapid and inexpensive assay for testing 
the bioactivity of plant extracts. It is an excellent 
choice for elementary toxicity investigations 
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Table 2. Brine shrimp lethality assay of aqueous an d ethanol leaf extract of M. scandens 
 

Test sample  Concentration 
(µg/ml)  

Log concentration  % mortality  LC50 

Ethanol extract 1000 
500 
250 
125 
62.5 

31.25 

3.0 
2.6 
2.3 
2.0 
1.79 

1.49 

90 
80 
60 
30 
20 

0 

173.78 µg/ml 

Aqueous extract 1000 
500 
250 
125 

62.5 
31.25 

3.0 
2.6 
2.3 
2.0 

1.79 
1.49 

70 
60 
40 
20 

10 
0 

331.13 µg/ml 

Potassium 
dichromate  

(Positive control) 

1000 
500 
250 

125 
62.5 
31.25 

3.0 
2.6 
2.3 

2.0 
1.79 
1.49 

100 
90 
70 

40 
20 
10 

131.82 µg/ml 

 
based on the ability to kill laboratory-cultured 
Artemia naupli [32]. Studies have demonstrated 
a positive correlation between the Brine Shrimp 
lethality and oral lethality test in mice in medicinal 
plant research [33]. 
 
Different pharmacological properties can be 
assumed on the basis of Brine Shrimp toxicity of 
any plant extract [34]. 
 
Brine Shrimp lethality assay after 24 hours of 
exposure to the crude extracts and positive 
control were investigated. In the present 
research, different measures of lethality were 
observed with exposure to different 
concentrations of the test samples. It was 
revealed that maximum mortality took place at a 
concentration of 1000µg /ml for both extracts as 
well as for the control, indicating that, the Brine 
Shrimp lethality of the these plant extracts were 
found to be concentration-dependent. According 
to Meyer’s toxicity index, herbal extracts with 
LC50 < 1000 µg/ml are considered as toxic, while 
extracts with LC50 > 1000 µg/ml are considered 
as non-toxic [21]. Clarkson’s toxicity criterion for 
the toxicity assessment of plant extracts 
classifies extracts in the following order: extracts 
with LC50 above 1000 µg/ml are non-toxic, LC50 
of 500 - 1000 µg/ml are low toxic, extracts with 

LC50 of 100 - 500 µg/ml are medium toxic, while 
extracts with LC50 of 0 - 100 µg/ml are highly 
toxic [35]. From the results obtained, the ethanol 
and aqueous leaf extracts of M. scandens 
showed good Brine Shrimp larvicidal activity 
based on the toxicity index by Meyer and 
Clarkson, with LC50 values of 173.78 µg/ml and 
331.13 µg/ml respectively, whereas the LC50 of 
the positive control (potassium dichromate) was 
131.82 µg/ml. [36] proposed that crude extracts 
resulting in LC50 values of less than 250 µg/ml 
were considered significantly active and had the 
potential for further investigation. The Brine 
Shrimp assay result obtained in this study further 
corroborates the exploitation of Malenthera 
scandens. Anti-inflammatory and analgesic 
activities of ethanol leaf extract of Melanthera 
scandens was determined by [19]. The result 
obtained indicated that the leaf extract 
possessed anti-inflammatory and analgesic 
effect as a result of the presence of bioactive 
compounds. Anticonvulsant and anxiolytic 
activity of the aqueous and ethanol leaf extracts 
of Melanthera scandens in a rat model was 
evaluated by [20]. The results suggested that 
both the aqueous and ethanol extracts of M. 
scandens have anticonvulsant and anxiolytic 
effect in a rat model. [17] investigated the 
antiplasmodial and antiulcerogenic activities of 
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leaf extracts and fractions of M.  scandens using 
standard models.  It was found that both extracts 
and its fractions significantly reduced the 
parasitaemia in prophylactic, suppressive and 
curative models in a dose dependent manner, 
while it was also observed that the extracts 
significantly reduced mucosal damage in the 
indomethacin – induced ulcer. However, the 
variations observed in the LC50 values may be 
attributed to the ability of ethanol to extract more 
of the plant active components than the aqueous 
solvent used. [37] equally observed that there is 
a significant difference in the obtained LC50 
results for different solvents extracts, mainly 
because some solvents are a poor medium for 
obtaining specific bioactive components 
(responsible for the toxicity) from the plant 
sample, than others.  
 
4. CONCLUSION  
 
The results of the preliminary phytochemical 
screening of ethanol and aqueous extracts of          
M. scandens indicated that the leaf extracts 
contained secondary metabolites such as 
saponins, tannins, cardiac glycosides, flavonoids, 
steroids/ terpenoids and Phlobatannins, In the 
present study, both plant extracts were found to 
show potent activity against brine shrimp nauplii, 
since their LC50 values were less than 1000 
µg/ml. The toxicity of the extracts further 
confirms the presence of these bioactive 
compounds, validating the ethnopharmacological 
uses of this plant in the treatment of different 
illnesses. However, more research should be 
carried out to elucidate the specific bioactive 
phytoconstituents present in this plant. 
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