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Abstract 
The chemotherapy of gastrointestinal (GI) helminthosis 
relies mainly on the use of anthelminthics. However, 
concerns over occurrence of drug resistance have 
encouraged the search for new drug leads. This work was 
designed to evaluate the anthelminthic effect produced in 
vitro by the methanol extract of Duranta erecta fruits  

using the Egg Hatch Assay method. The results of the 

study showed that the plant extract was found to contain 
several chemical components including flavonoids, 
tannins, polyuronides, saponins, glycosides and terpenes 
which favoured anthelminthic activity. However, the in 
vitro assay revealed that the plant extract had a poor 
anthelminthic effect (LC50 Extract= 0.796mg/ml) when 
compared with Albendazole, a standard anthelminthic 
(LC50 Albendazole= 0.193µg/ml) and therefore should 

not be considered a suitable option for GI helminth 
control. 
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1. Introduction  

 

 

Helminth infections and associated diseases 

constitute the single most important threat to 

economic success in livestock production (Perry et 

al., 2002). The treatment and control of these 

infections has been achieved largely through the 

use of synthetic anthelminthics (Kaplan, 2004). 

However, the continued use of synthetic 

anthelminthics in therapy of helminth infections 
has led to the development of resistance to 

therapeutic agents by these parasites (Behnke et al., 

2008). This trend has resulted in the renewed 

search for other options in the treatment and 

control of these parasites.  

The folkloric use of plants by indigenous people 

for treatment of a variety of problems, including 

infectious diseases and those caused by parasites 

predates civilization.  Various scientific discoveries 

have shown that plants produce a wide range of 

complex compounds many of which have been 

documented to have significant anthelmintic 
properties (Oseni et al., 2012). These medicinal 

plants have been shown to have such advantages as 

minimal side effects, cheaper cost and no drug 

resistance over synthetic drugs (Pawan, 2009). 

These plants also tend towards providing viable 

alternatives to the use of synthetic anthelminthics 

which will help to curb an over reliance on 

available drugs. This will in turn help to improve 

efficacy and reduce the development of parasite 

resistance to available anthelmintics (Waller et al., 

2001). 

 
Duranta erecta commonly called ‘Golden dew 

drops’ or ‘Pigeon berry’ in the United States of 

America or ‘Yellow bush’ locally in Nigeria, is a 

small evergreen shrub which has characteristic 

bright yellow spherical fruits of about half inch in 

diameter and belongs to the family Verbenacea 

(Watkins et al., 2005). Available literature has 

revealed that then leaves of the plant have been 

reported to have a wide range of applications some 

of which include significant anti-malarial and anti-

inflammatory activity (Xiao, 1992; Castro et al., 

1996). The fruits have also been reported to be 
used in the treatment of malaria and intestinal 

worms (Whistler, 2000; Nikkon et al., 2008). The 

plant has been reported to produce a wide range of 
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steroids, flavonoids, glycosides and terpenoids 

(Anis et al., 2001). 

 

1.1 Justification of the Research 

Gastrointestinal parasites have become increasingly 
difficult to manage as a result of development of 

resistance by these parasites to available synthetic 

drugs, hence the need to find alternatives to present 

available anthelminthics. There are several reports 

on the folkloric use of Duranta erecta fruit as an 

anti-parasitic agent in several traditional societies. 

However, there is no available scientific report on 

the anthelminthic properties of the D.erecta fruit 

against gastrointestinal helminths. This work was 

therefore designed to evaluate the anthelminthic 

properties of the methanol extract of D. erecta fruit 

so as to authenticate the basis for its folkloric use 
as vermifuge. 

 

1.2. Objectives of Research 

The specific objectives of this study included; a). 

To evaluate the phytochemical constituents of the 

methanol extract of Duranta erecta fruit. b) To 

evaluate the in vitro effect of the methanol extract 

of D.erecta fruits on the eggs of the murine 

nematode Heligmosomoides bakeri using egg hatch 

assay method. 

 

2. Materials and Methods 

 

2.1. Collection and extraction of plant material 

Fresh fruits of Duranta erecta used in this study 

were collected from the environment of the 

University of Nigeria, Nsukka, Enugu State, 

Nigeria in the early rainy season. The plant sample 

was air-dried at room temperature (25ºC) to avoid 

solar leaching and ground to powder using a 

Hammer-mill (®Star Trace Pvt. Ltd, Chennai) with 

a 2 mm filter. The powder was then stored in an 

airtight container at room temperature (25ºC) until 
required for use. The dried powder was then added 

to a round bottom flask and exhaustively extracted 

with 70% methanol for 48 hours. The extraction 

was carried out by cold maceration at room 

temperature (25 – 28ºC) with intermittent shaking 

at 2 hour intervals. The extract was then filtered 

using Whatman No 1 filter paper and the filtrate 

concentrated in vacuo using a hot air oven at 40ºC. 

A rotary condenser (Quickfit, England) was used to 

recover the methanol from the filterate. The extract 

was stored at 4ºC until required for use. The 
percentage yield of the extract was calculated using 

the formula; 

 

Percentage yield (w/w) = Weight of the extract 

(g)   x   100 

                                       Weight of 

Powder (g) 

 

The extract was then subjected to various 

phytochemical analyses as described by Trease and 

Evans (1989).  

 

2.2. Collection and processing of experimental 
parasite stages 

Eggs of the murine nematode, Heligmosomoides 

bakeri were used in this study. Freshly voided 

faeces from donor mice were collected in labeled 

containers, crushed and washed through a tea 

strainer with saturated sodium chloride (NaCl) 

solution (MAFF, 1977). The mixture was poured 

into a test tube and placed on the bench to allow the 

eggs to float to the top of the tube. After about 15 

minutes, the top portion of the fluid containing the 

eggs was poured into another tube which was then 

filled with water to dilute and wash out the salt 
solution. The tube containing the eggs was 

centrifuged at 2000 revolutions per minute (-g) for 

3 minutes after which the supernatant was 

decanted. The sediment containing the eggs was 

then reconstituted with more water and centrifuged 

again as described above. This procedure was 

repeated three times after which the sediment 

containing the ‘cleaned’ eggs was collected into a 

universal bottle and the number of eggs in 1 ml 

suspension was determined by serial dilution 

method. One milliliter of the egg suspension was 
further diluted to contain approximately 20 eggs in 

10 µL to be used for the egg hatch assay (Urquhart 

et al., 1987). The stock solution was stored in a 

refrigerator at -4ºC. 

 

2.3 Preparation of standard drug dilution for 

anthelminthic screening  

One millilitre of Shanuzole® (25 mg/ml, 2.5% w/v 

Albendazole), a standard anthelminthic was 

dissolved in 1000 ml distilled water to get a stock 

solution (25 µg/ml Albendazole) to be used for the 

anthelminthic screening test.  

 

2.4 Preparation of plant extract dilution for 

anthelminthic screening 

One gram of the plant extract was dissolved in 10 

ml distilled water to get a stock solution (100 

mg/ml of extract) to be used for the anthelminthic 

screening test. 

 

2.5 Procedure for Egg Hatch Assay 

The anthelminthic effect of the extract was 

evaluated using the Egg Hatch Assay method as 
described in the World Association for the 

Advancement of Veterinary Parasitology 

(WAAVP) guidelines (Coles et al., 1992) with 

minor modifications. Stock solutions of the plant 

extract and Albendazole were respectively used to 

prepare 12 separate concentrations of each solution 

by two-fold serial dilution using de-ionized water 

as diluent. One hundred and fifty microlitres (150 

µl) of each prepared concentration of the standard 
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drug and plant extract solutions respectively was 

then added into 12 different experimental wells of a 

96 flat bottom microtitre plate (Dynatech 

Immulon®). Control wells received only the 

diluents. Thereafter, 50µL of worm egg suspension 
containing approximately 20 Heligmosomoides 

bakeri eggs were added to each well. The plates 

were incubated at 27ºC for 48 hours after which a 

drop of Lugol’s iodine was added to each 

experimental well. The number of eggs and 

hatched larvae in each of the experimental wells 

was counted. Lethal concentration (LC50) of the 

plant extract and Albendazole respectively was 

calculated by log probit analysis (Finney, 1971). 

The experiment was performed in triplicate. The 

percentage inhibition of egg hatch was calculated 

using the formula: 

 

Percentage inhibition of egg hatching = (   x 

100% 

Where a= Total number of larvae and eggs in a 
particular well and b= Number of larvae in that 

well. 

 

 
Table 1: Phytochemical Constituents of the Methanol Extract of Duranta erecta fruits 

TESTS FOR : INFERENCE 

Alkaloids - 

Flavonoids + 

Carbohydrates - 

Starch - 

Tannins + 

Glycosides + 

Terpenes + 

Polyuronides + 

Saponins + 

 
Table 2: Results of Egg Hatch Assay of Heligmosomoides bakeri Eggs Incubated with Graded Concentrations of Duranta 
erecta Methanol Fruit Extract 

WELL NO HATCHING (%) PROBIT (HATCHING) CONCENTRATION OF 
DURANTA ERECTA 
METHANOL FRUIT 
EXTRACT (mg/ml) 

1 0 _ 100.00 

2 0 _ 50.00 

3 0 _ 25.00 

4 0 _ 12.50 

5 1 2.67 6.25 

6 2 2.95 3.13 

7 33 4.56 1.56 

8 75 5.67 0.78 

9 88 6.18 0.39 

10 92 6.41 0.20 

11 98 7.05 0.10 

12 100 8.09 0.05 

LC50 = 0.796mg/ml 

 
Table 3: Results of Egg Hatch Assay of Heligmosomoides bakeri Eggs Incubated with Graded Concentrations of 
Shanozole® 

WELL NO HATCHING (%) PROBIT (HATCHING) CONCENTRATION OF SHANUZOLE® 
(µg/ml) 

1 21 4.19 25.00 

2 24 4.29 12.50 

3 32 4.53 6.25 

4 46 4.90 3.13 

5 51 5.03 1.56 

6 64 5.36 0.78 

7 77 5.74 0.39 

8 86 6.08 0.20 

9 88 6.18 0.10 

10 94 6.55 0.05 

11 96 6.75 0.02 

12 99 7.33 0.01 
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LC50 = 0.193µg/ml 

 

3. Results 

 

The results of the plant extraction showed that the 

extract had a percentage yield of 21.5% (w/w). The 

results of the phytochemical analysis of the 

methanol extract of Duranta erecta fruit is 

expressed in Table 1. The results showed that the 

methanol extract of Duranta erecta fruit contains 
several chemical components including tannins, 

flavonoids, glycosides, terpenes, polyuronides and 

saponins.  However, the results showed that the 

plant extract did not contain any alkaloids, 

carbohydrates or starch. Tables 2 and 3 show the 

effect of varied concentrations of the methanol 

extract of Duranta erecta fruits and Albendazole 

respectively on the embryonation of 

Heligmosomoides bakeri eggs. The percentage 

reduction in egg hatch by the control (de-ionized 

water) was 0%. A log–dose probit analysis showed 
that the methanol extract of Duranta erecta fruit 

had an LC50 value of 0.796 mg/ml against 

Heligmosomoides bakeri eggs while Shanuzole® 

(25%w/w Albendazole) had an LC50 value of 

0.193µg/ml against the same eggs. 

 

4. Discussion and conclusion 

 

The results of the phytochemical analysis revealed 

that the methanol extract of Duranta erecta fruit 

contains several active chemical components 

including flavonoids, tannins, glycosides, terpenes, 
polyuronides and saponins. The results also 

revealed that the extract had suppressive effects on 

embryonation of Heligmosomoides bakeri eggs at 

0.796 mg/ml. This suppressive effect may have 

occured as a result of the synergistic action of the 

different active components in the plant extract, 

penetrating the helminth egg shell, and interfering 

with segmentation of blastomeres thereby 

inhibiting egg development and hatch. Previous 

studies on other plants have shown that plant 

extracts usually produce concentration-dependent 
effects when tested on helminth eggs (Ademola and 

Eloff, 2011; Kollins et al., 2012). Such trials of 

medicinal plants have shown that the presence of 

secondary metabolites like alkaloids, saponins, 

polyphenols, carotenoids, triterpenes, saponosides, 

embeline, sesquiterpenlactones may be responsible 

for their anthelminthic effects (Suleiman et al., 

2005; Cock, 2011). For instance, tannins have been 

reported to have anthelminthic properties (Ngongeh 

and Fakae, 2011) possibly due to their ability to be 

bind free proteins in the gastrointestinal tract of the 

host animal or glycoproteins in the cuticle of 
parasites and cause mortality (Athanasiadou et al., 

2007). Tannins were detected in the extract of D. 

erecta and may have been responsible for its 

anthelminthic activity. Saponins, also present in the 

extract, have also been reported to have 

anthelminthic activity. They are known to act by 

destabilizing the membranes and increasing cell 

permeability of helminth parasites (Price et al., 

1987). Some other members of the family 

Verbenacea have also been reported to have 

anthelminthic properties (Paria et al., 2012; Islam 

et al., 2013).  
 

The anthelminthic activity recorded for the 

methanol extract of D.erecta fruit in this study was 

however very weak when compared with 

Albendazole which resulted in an LC50 of 

0.193µg/ml. Albendazole is a broad spectrum 

anthelminthic reputed for its efficacy against all 

parasite stages (Riviere and Papich, 2009). 

Albendazoles have broad spectrum of activity on 

many parasites of medical and veterinary 

importance (Geary et al.,, 1999). Albendazole 
showed significantly higher anthelminthic activity 

than the methanol extract of Duranta erecta fruit in 

this study even though the concentration of 

Albendazole used was much lower. This may have 

been as a result of the absence of some secondary 

metabolites like alkaloids in the plant extract. 

Alkaloids are nitrogenous compounds which occur 

in plants and have been reported to be responsible 

for a plant’s anthelminthic activity (Okwu, 2001). 

In synergy with tannins, glycosides and other 

metabolites, alkaloids have been reported to 

produce strong anthelminthic effect against various 
nematode parasite stages (Roy and Tandon, 1996). 

Consequently, the absence of alkaloids from the 

extract of D. erecta may be responsible for the very 

weak anthelminthic effect observed during this 

study. This is in contrast to the findings of Nikkon 

et al. (2008) who reported a positive anthelminthic 

effect by the methanol extract of the leaves of the 

same plant. The phytochemical screening of the 

leaves showed the presence of alkaloids, tannins, 

saponins, flavonoids, and glycosides and these 

were suggested to have been responsible for the 
strong anthelminthic effect recorded by the leaf 

extract (Ogbuagu et al., 2015).   

 

The results of this study suggest that the fruit 

extract has poor anthelminthic properties against 

the murine nematode Heligmosomoides bakeri as it 

was unable to effectively inhibit embryonation of 

parasite eggs even at seemingly high doses. It is 

therefore recommended that the fruit of the plant be 

further explored for other effects rather than as an 

anthelminthic. 
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