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ABSTRACT 

The anthelmintic and DPPH radical scavenging activity of different solvent fractions obtained from edible leafy vegetable Glinus oppositifolius was 

investigated and their association with polyphenol contents was evaluated. Leaves were extracted with aqueous-methanol (4:1) by soxhelation. The 

extract was successively fractionated with increasing solvent polarity. Total phenolics and flavonoid contents of different fractions were determined 

by Folin-Ciocalteu and aluminium chloride based reagents, respectively. Free radical scavenging activity was assessed by 2, 2-diphenyl-1-

picrylhydrazyl (DPPH) radical scavenging assay. In vitro anthelmintic activity was carried out by aquarium worm, Tubifex tubifex. Both, pet ether 

and diethyl ether fractions were observed to have higher level of phenolic content (32.12±0.83 and 47.82±1.04 mg gallic acid equivalent/g 

respectively) and flavonoids content (10.45±0.94 and 4.09±0.52 mg quercetin equivalent/g respectively) with potential free radical scavenging 

activity (IC50=0.267±0.0006 mg/ml and IC50=0.176±0.0015 mg/ml respectively). The anthelmintic activity of pet ether, diethyl ether and ethyl 

acetate fractions were found to be more effective than that of reference standard, piperazine citrate. Highest paralyzing activity was obtained by pet 

ether fraction whereas the death potency was optimum in case of ethyl acetate. The anthelmintic activity of G. oppositifolius leaves were significantly 

correlated with polyphenolic contents and free radical scavenging potential. Pet ether, diethyl ether and ethyl acetate fractions obtained from hydro 

alcoholic extract of G. oppositifolius leaves are rich in phenolic antioxidant and elicited significant anthelmintic activity, comparable to that of 

standard. Further studies are required to isolate the active principles responsible for anthelmintic activity as well as support the endogenous 

antioxidant defense system. 
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INTRODUCTION 

Helminth infections are commonly found in community and being 

recognized as cause of acute and chronic illness among the human 

beings as well as cattle. Helmenthiasis is highly prevalent 

particularly in third world countries 1 and is widespread globally 

with poor personal and environmental hygiene. Human 

gastrointestinal tract is the abode of many helminthes, some also 

live in tissues or their larvae may migrate into different tissues. In 

some cases the toxic, antigenic substances secrets from the 

parasites’ egg may destroy the cells of host tissue, stimulates 

inflammatory reaction and impairs antioxidant defense system 2-3. 

The sophisticated antioxidant system may help to protect against 

free radical induced cellular damages, co-infection and life 

threatening diseases. Helminthes also harm the host by depriving 

him of food, causing blood loss, injury to organs, intestinal or 

lymphatic obstruction and contribute to the prevalence of 

malnutrition, anemia, eosinophilia and pneumonia 4. These worm 

diseases cause serious morbidity and affect population in endemic 

areas 5. 

Anthelmintics are the substances that either kill (Vermicide) or 

expel (Vermifuge) intestinal parasitic worms. They may interfere 

with parasite’s carbohydrate metabolism, inhibit respiratory 

enzyme, block neuromuscular action or make them susceptible to 

destruction by host’s macrophages. Now a day, the gastrointestinal 

helminthes become resistant to currently available synthetic 

anthelmintics due to indiscriminant use of these types of drugs 6-7. 

Moreover, residual toxicity, adverse drug reaction, high costs are 

the problems associated with these agents. Plant derived drugs 

serve as prototype to develop more effective and less toxic 

medicines. The plants are known to provide a rich source of 

botanical anthelmintics 8-10. A number of medicinal plants have 

been used to treat parasitic infections in men and animals 11-12. 

Unlike synthetic anthelmintics, plant based anthelmintics with 

different mode of actions could be able to prevent the 

development of resistance. Also several studies have claimed that 

some synthetic polyphenolics like niclosamide, bithionol etc13 and 

natural polyphenolics like tannin may act as anthelmintics 14. At 

the same time, phenolic compound present in the medicinal plant 

has been reported to possess powerful antioxidant activity 15-16. 

Therefore, there is a foremost need in treatment of helminthes 

diseases to develop newer, more effective and less toxic 

anthelmintics with high free radical scavenging potential that can 

minimize the impact of helminth injury. 

A bitter leafy vegetable, Glinus oppositifolius (Linn.) DC, (Family: 

Molluginaceae) is known as ‘Gima shak’ in West Bengal, Assam and 

Bangladesh. The plant is highly esteemed in India, eaten 

occasionally on account of its stomachic, appetizer and antiseptic 

properties. G. oppositifolius is used to treat joint pain, 

inflammation, diarrhoea, intestinal parasites, fever, and malaria 17. 

Hence, in this present study, we aimed to evaluate anthelmintic 

and free radical scavenging potential of partially purified extract 

of G. oppositifolius leaves, which may serve as new source of 

medicine. 

MATERIALS AND METHODS 

General 

2, 2-diphenyl-1-picrylhydrazyl (DPPH), Folin-Ciocalteu reagent, 

gallic acid, Quercetin, aluminum chloride, potassium acetate, sodium 

carbonate, dimethyl sulfoxide (DMSO) were either purchased from 

Sigma Chemical (USA) or Himedia or Merck (Germany). All other 

chemicals and solvents were of analytical grade. The absorbance 

measurements were recorded using the double beam ultraviolet-

visible spectrophotometer of Systronics, 2201. 

Plant material 

The leaves of Glinus oppositifolius (Linn.) DC were collected from 

Hooghly, West Bengal, India in July 2011. The taxonomic 

identification was done by Prof. A. P. Das, Taxonomy and 

Environmental Biology Laboratory, North Bengal University (NBU), 

Darjeeling, India. A voucher specimen (B/Chu/02) was deposited at 

laboratory herbarium, Taxonomy and Environmental Biology 

Laboratory, NBU, Darjeeling, India and identified against the 

accession number 9620 for the further references. 

Preparation of extract 

Plant was washed in tap water and 500gm of fresh leaves were 

extracted using methanol: water (4:1) in a Soxhlet apparatus for 24 
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h. The extract was concentrated to one fifth volume under a vacuum 

rotary evaporator. The extract thus obtained was finally fractionated 

with the use of solvent in increasing order of polarity which was 

shown in the flowchart (Figure 1).  

Fractions encoded as PE-FC: Pet ether fraction; HEP-FC: Heptane 

fraction; DEE-FC: Diethyl ether fraction; EA-FC: Ethyl acetate 

fraction; CHL-FC: Chloroform fraction; BUT-FC: Butanol fraction, 

ACE-FC: Acetone fraction, MEOH-FC: Methanol fraction; AQU-FC: 

Aqueous fraction; LIP-FC: Lipid part fraction. 

Animal selection 

Aquarium worms, Tubifex tubifex (Annelida) were collected from the 
local market. The average sizes of the worms were 1-1.5 cm. The 
worm types were identified at P.G. Department of Zoology, NBU, 
West Bengal. The assay was performed on aquarium worm, Tubifex 
tubifex due to its anatomical and physiological resemblance with the 
intestinal round worm parasite of human beings 18-20. Because of 
easy availability, aquarium worms have been used widely for initial 
evaluation of anthelmintic compounds in vitro.  

 

 

Fig. 1: Schematic diagram of fractionation process with G. oppositifolius leaf extract 

 

Total phenolic contents (TPC) 

Total phenolic contents of plant extracts were determined according 

to the standard protocol discussed previously 21. 1ml of the each 

fraction was mixed in a test tube containing 1ml of 95% ethanol, 5ml 

of distilled water and 0.5ml of 50% Folin-Ciocalteu reagent. The 

resultant mixture was allowed to react for 5 min and 1ml of 5% 

Na2CO3 was added. It was mixed thoroughly and placed in dark for 

1h. Finally the absorbance of colored reaction product was 

measured at 765nm against the reagent blank. The total phenolic 

content was expressed as mg of gallic acid equivalent per gram (mg 

GAE/gm) of dried extract.  

Total flavonoid content (TFC) 

The TFC were measured following a previously reported 

spectrophotometric method 22. Briefly, extracts of each solvent 

fraction (1ml containing 0.1 mg/ml) were diluted with water (4ml) 

in a 10ml volumetric flask. Initially, 5% NaNO2 solution (0.3ml) was 

added to each volumetric flask; at 5 min, 10% AlCl3 (0.3ml) was 

added; and then after 6 min, 1M NaOH (2ml) was added. Next, water 

(2.4ml) was added to the reaction flask and mixed well. Absorbance 

of the reaction mixture was read at 510 nm. The calibration curve 

was prepared by measuring absorbance of quercetin at various 

concentrations in methanol. The total flavonoid content in different 
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fractions was calculated as quercetin equivalent per gram (mg 

QE/gm) of extract.  

Free radical scavenging assay 

DPPH scavenging assay is one of the most preferred antioxidant 

method for determination of the free radical scavenging activity of 

plant material. Activity of the extract, based on the scavenging of the 

stable 2, 2-diphenyl-1-picrylhydrazyl (DPPH) free radical, was 

studied. 200μl of solvent fractions of different concentrations were 

taken in different test tubes and 2ml of DPPH (100μM/ml) solution 

was added to each test tube. The test tubes were then incubated for 

30 minutes to complete the reaction. The absorbance of the solution 

was measured at 517nm using a spectrophotometer against blank23 

and the free radical scavenging activity was calculated in the form of 

IC50 value. The IC50 value is the concentration where 50% inhibition 

of free radicals occurs. The percentage (%) inhibition activity was 

calculated from the linear equation: 

Percentage (%) inhibition = [(A0 – A1)/A0] x 100. 

Where, A0: absorbance of the control and A1: absorbance of the 

extract or standard. Then percentage inhibitions were plotted 

against concentration and from the graph, IC50 was calculated. 

In vitro anthelmintic activity 

The anthelmintic assay was carried out as per the method describe 

previously with minor modifications 24. All the fractions of G. 

oppositifolius were dissolved in minimum amount of DMSO and then 

volume was adjusted to 10ml with distilled water. 10ml of 

formulation containing three different concentrations of each of 

fractions were prepared and a lump of worms were placed in 10ml 

solution containing petridish. All drugs and extract solutions were 

freshly prepared before starting the experiment. Time of paralysis 

was noted when no movement of any sort could be observed except 

when the worms were shaken vigorously or dipped in warm water 

(50 °C). Time for death of worms was recorded after ascertaining 

that the worms were not moved when shaken and followed with 

fading away of their body colors. Piperazine citrate (10 mg/ml) was 

used as reference standard while distilled water with DMSO as 

control 25-26. 

Statistical analysis 

All assays were conducted in triplicate. The results were reported as 

mean values of three analysis and standard deviations (SD). Data 

were subjected to statistical analysis using the SPSS program, 

release 11.0 for Windows (SPSS CHICAGO IL USA). The one way 

analysis of variance (ANOVA) followed by Duncan Multiple Range 

Test (DMRT) were employed by DSAASTAT ver. 1.022, (Andrea 

Onofri, Perugia, Italy) to study the effect of solvent and the 

differences between the means were deemed to be significant at 

p<0.05. Simple association between antioxidant variables were 

calculated as the Pearson Correlations. Principle Component 

analysis were performed by Statistic XL 1.8 to detect and visualize 

the structure in the relationship between anthelmintic activity and 

bioactive component of antioxidants.  

RESULTS 

Extractive value (EV) 

Extractive values of different solvent fractions of G. oppositifolius 

leaves were given in Table 1. Among all fractions tested, AQU-FC was 

found to be maximal followed by BUT-FC. 
 

Table 1: Extractive values, total phenolic and flavonoid content of different solvent fractions of G. oppositifolius 

Solvent fraction Extractive value wt(gm) TPC mg GAE/gm of extract TFC mg QE/gm of extract 
PE-FC 0.081±0.002j 32.12±0.83b 10.446±0.94a 
DEE-FC 0.808±0.003i 47.82±1.04a 4.091±0.52b 
EA-FC 1.703±0.01f 17.33±0.5c 2.543±0.37d 
CHL-FC 0.926±0.06h 5.99±0.53f 0.655±0.03g 
ACE-FC 4.833±0.034c 5.59±0.26f 2.062±0.75e 
BUT-FC 4.921±0.045b 13.51±0.57d 3.805±0.71c 
MEOH-FC 1.17±0.021g 11.05±0.36e 1.655±0.59f 
AQU-FC 6.195±0.017a 1.77±0.23g 0.248±0.02h 
HEP-FC 1.794±0.012e 5.64±0.6f 1.965±0.44e 
LIP-FC 2.401±0.032d 1.69±0.12g 0.248±0.02h 

In each column means having different letter(s) are significantly (P<0.01) different as determined by DMRT. Each value represents Mean ± SD (n=3) 
 

Total phenolic content (TPC) 

On the basis of the results (Table 1), the DEE-FC was observed to 

possess highest amount of phenolics followed by PE-FC and EA-FC 

while LIP-FC was shown to be the least. The content of the total 

phenolics in fractions was determined by using the linear regression 

equation of the calibration curve (y = 122.14x – 6.2663, r2=0.9991). 

Total flavonoid content (TFC) 

The results (Table 1) revealed that the PE-FC was found to contain the 

highest amount of flavonoids followed by DEE-FC, BUT-FC and EA-FC 

while the lowest amount of the same was observed in LIP-FC. The TFC 

of different fractions were determined by using the linear regression 

equation of the calibration curve (y = 226.15x – 4.0941, r2=0.9956). 

 

Fig. 2: DPPH scavenging activity of different solvent fractions of G. oppositifolius 

Mean having different letter indicates significant (P<0.01) differences between different solvent fraction as determined by DMRT. 
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DPPH radical scavenging activity 

The extract exhibited a dose dependent inhibition of free radicals 

through scavenging of DPPH. Different solvent fractions exhibited 

considerable free radical scavenging activity as indicated by their 

IC50 values which was shown in Fig 2. DEE-FC was shown to have a 

reliable IC50 value (0.176mg/ml) followed by PE-FC, BUT-FC and 

EA-FC. 

Anthelmintic activity 

Anthelmintics activity of different solvent fractions of G. 

oppositifolius was evaluated by using aquarium worm, Tubifex 

tubifex. Potency of the solvent fraction was found to be inversely 

proportional to the time taken for inhibition of spontaneous motility 

(paralysis) and death. The effects were comparable with that of 

standard piperazine citrate (10 mg/ml), (Table 2) 
 

Table 2: Anthelmintic activity of different solvent fractions of G. oppositifolius 

Solvent Paralysis Death 
Duration (min) CONC. (mg/ml) Duration (min) CONC. (mg/ml) 

PE-FC 13.52±0.18k 2.5 56.35±0.37q 2.5 
8.85±0.90gh 5 36.52±0.23lm 5 
7.02±0.64e 10 21.03±0.12g 10 

MEOH-FC 40.35±0.12q 10 97.07±0.66w 10 
18.35±0.29m 15 47.03±0.35p 15 
7.25±0.02ef 20 19.83±0.44f 20 

LIP-FC 34.35±0.54p 20 78.30±0.22v 20 
8.07±0.77fg 50 35.87±0.18l 50 
2.05±0.45b 100 6.12±0.04c 100 

EA-FC 9.00±0.17gh 5 14.67±0.04e 5 
3.25±0.32c 10 6.92±0.18c 10 
2.15±0.26b 50 4.10±0.18b 50 
0.38±0.27a 100 1.50±0.23a 100 

DEE-FC 16.03±0.11l 5 70.03±0.38t 5 
10.65±0.07i 10 38.12±0.43n 10 
9.00±0.13gh 20 21.72±0.24g 20 

CHL-FC 41.07±0.44q 10 47.57±0.76p 10 
24.63±0.29o 20 37.33±0.84mn 20 
12.17±0.75j 40 21.58±0.75g 40 

BUT-FC 23.85±0.76o 5 75.20±0.26u 5 
5.62±0.55d 25 26.75±0.61i 25 
1.73±0.12b 50 9.48±0.72d 50 

AQU-FC 18.97±0.19m 25 62.52±0.87r 25 
4.08±0.86c 50 28.77±0.28j 50 
1.65±0.76b 100 8.77±0.12d 100 

ACE-FC 46.93±0.54r 10 64.92±0.45s 10 
19.03±0.73m 25 32.78±0.33k 25 
9.48±0.08h 50 22.90±0.56h 50 

HEP-FC Not paralyzed  Not dead  
piperazine citrate 22.07±0.12n 10 45.50±0.38o 10 

In column time mean having different letter(s) are significantly (P< 0.05) different as determined by DMRT. Each value represents mean±±±± SD (n=3) 

 

Fig. 3a: Piperazine citrate equivalent anthelmintic activity of less-polar solvent fractions of G. oppositifolius 
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Among the various fractions tested PE-FC, EA-FC, DEE-FC and 

BUT-FC fractions showed efficient paralyzing effect within 17 min 

and death within 39 min at very low concentration than that of 

other fractions tested, where as piperazine citrate (10mg/ml) 

showed average time for paralysis at 22.07 min and for death at 

45.5 min. 

 

Fig. 3b: Piperazine citrate equivalent anthelmintic activity of more polar solvent fractions of G. oppositifolius 

Concentration (mg/ml) of different solvent fractions required for performing piperazine citrate equivalent anthelmintic activity for paralysis and 

death were shown in Table 3a and 3b. The order of the paralyzing potency is, PE-FC > DEE-FC > EA-FC > BUT-FC > piperazine > MEOH-FC > CHL-FC 

> ACE-FC > AQU-FC > LIP-FC; whereas order of the death potency is, EA-FC > PE-FC > DEE-FC > piperazine > BUT-FC > > MEOH-FC > CHL-FC > ACE-

FC > AQU-FC > LIP-FC. 

Table 3: Pearson’s correlation coefficient between different methods for analyzing phenolic compounds, antioxidant capacities, 

anthelmintic activities and extractive values 

  EV TPC TFC DPPH Paralysis 

TPC -0.523ns     

TFC -0.416ns 0.688*    

DPPH 0.315ns -0.603* -0.550*   

Paralysis 0.445ns -0.816** -0.744* 0.830**  

Death 0.558ns -0.638* -0.630* 0.850** 0.848** 

ns = non significant and *, ** = significant at P < 0.05 and 0.01 (1-tailed) respectively. 

 

Correlations 

As shown in Table 3, the parameters of anthelmintic activities (i.e. 

paralysis and death) were correlated with DPPH free radical 

scavenging potential with noticeable significance (0.83 ≤ r ≤ 0.85, p 

< 0.01). Also the correlation between antioxidant compounds (TPC 

and TFC) and anthelmintic activity were negatively high (-0.816 ≤ r 

≤ -0.630, p < 0.05), especially between TPC and paralysis time (r = -

0.816, p <0.01). Correlations between phenolics and anthelmentic 

activity were negative because lesser time for paralysis and death of 

worms were required when polyphenols concentrations of applied 

extracts were augmented. Polyphenols were also negatively 

correlated with DPPH scavenging activity suggested that the 

phenolic compounds of G. oppositifolius leaves largely accounted for 

its antioxidant capacity.  

Chemometric analysis 

Principal Component analysis (PCA) was performed to understand 

the interrelationship among the measured anthelmintic activity 

evaluation indices, quantity of polyphenols and free-radical 

scavenging capacity. The analysis is based on the correlation among 

the variables, from which virtual axes linearly correlated to the 

existing variables, are generated. The data sets were standardized 

by the re-scaling procedure automatically to form zero mean and 

unit standard deviation. The original variables were linearly 

combined by PCA, which is responsible for the anthelmentic and 

antioxidant capacity of different solvent extracts. The factor loading 

and the variance information are shown in Table 4a and Table 4b 

respectively, and the results of PCA are shown in Figure 4. Two 

principal components, explaining the 73.4% of the total data 

variance, have been chosen on the basis of their eigenvalues (>1). 

The first component (PC1) and the second component (PC2) 

accounted for 43.6 and 29.8% of the total variance, respectively. The 

PC1 is correlated well with phenol, flavonol, paralysis and death 

time with component loadings of 0.842, 0.743, -0.689 and -0.704, 

respectively. Phenol and flavonoid contents were found to be 

similarly loaded whereas paralysis and death time were observed to 

be clustered in opposite co-ordinate with high loading on PC1, 

indicating that quick paralysis and death is associated with high 

amount of phenyl-propanoids in the extractive. Factor 2 (PC2), on 
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the other hand, loads moderately on the plant extract’s ability to 

scavenge free radicals and duration of paralysis and death. PC2 

clearly indicates that high radical scavenging capacity of the extracts 

do not necessarily translate into anthelmintic activity.  

 

Table 4: PCA analysis table for G. oppositifolius 

a) Component Loading 

Component loading (Correlation between initial variables and principal components) 

Variable PC1 PC2 

DPPH IC50 -0.611 -0.573 

TPC 0.842 0.373 

TFC 0.743 0.327 

Paralysis -0.689 -0.706 

Death -0.704 -0.677 

EV -0.110 -0.503 

b) Component score coefficients 

Component scores co-efficient (Eigenvectors) 

Variable PC1 PC2 

DPPH IC50 -0.378 -0.429 

TPC 0.521 0.279 

TFC 0.459 0.245 

Paralysis -0.426 0.528 

Death -0.435 0.507 

EV -0.068 -0.377 

 

 

Fig. 4: Principal Component Analysis between different methods for analyzing phenolic compounds, antioxidant capacities, anthelmintic 

activities and extractive values. 

 

DISCUSSION  

The positive correlation between the total polyphenolic content and 

free radical scavenging potential had been well demonstrated in 

prior reports. Looking back to our results, it was observed that the 

PE-FC, DEE-FC, BUT-FC and EA-FC from methanol-aqueous extract 

of G. oppositifolius leaves revealed significant amount of phenyl 

propanoids like phenolic acids and flavonoid residues and had 

strong free radical scavenging activity. These findings correlate well 

with recent studies of G. oppositifolius performed by other authors. 

The methanolic extract of leaves of G. oppositifolius showed 

antioxidant potential, against DPPH free radicals (IC50 >1000µg/ml) 

which may be attributed to flavonoid content 27. Similarly, the 

percentage of inhibition of methanolic extract of G. oppositifolius 

stem at 200 mg/ml concentration was recorded as 72.57 ± 0.153 28, 

which indicates that the antioxidant activity of stem is much lesser 

than leaves. In our study, the diethyl ether fraction of hydro-

alcoholic extract exhibited best free-radical scavenging capacity (IC50 

= 0.176±0.002 mg/ml) among all fractions tested, which clearly 

indicates that diethyl ether may be the best choice for primary 

extraction of antioxidants.  

The total phenolic content, flavonoid content and antioxidant 

activity of G. oppositifolius were determined by another author 29. 

The study indicated that alcoholic extract which contained high 

polyphenolics, scavenged free radicals effectively. Our experimental 

results also supported the opinion of these authors. 

Anthelmintic activity of aerial part of G. oppositifolius was also 
performed by some authors extracted separately with petroleum 
ether, chloroform and methanol. Among three solvents studied, only 
methanol extract was reported to have highest anthelmintics 
potential, whereas almost no activity was observed in pet ether and 
chloroform extract by the authors 30. They also claimed that 
anthelmintics activity of this plant enhanced with increasing polarity 
of solvent. Interestingly our experimental observation determines 
that highest paralysis activity was obtained by pet ether, whereas 
the death potency was maximized in ethyl acetate fraction. Not only 
that, our results demonstrated that after fractionation, potency for 
paralysis and death was markedly improved particularly in different 
bioactive hydrophobic fractions, when compared with results of 
methanol extract of previous author 30. When anthelmintic activity 
was considered, hydrophobic solvent may not be as effective for 
initial extraction as stated by previous authors but once extracted 
with polar solvent, the bioactive compound may be fractionated 
effectively through hydrophobic solvents as evidenced from our 
study.  

The piperazine citrate produces hyper polarization and reduces 

excitability that leads to muscle relaxation and flaccid paralysis. 

These solvent fractions of G. oppositifolius leaves not only 
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demonstrated paralysis, but also cause death of worms especially at 

very low concentration in shorter time as compared to reference 

drug piperazine citrate. The total phenol and flavonoid analysis of 

those fractions revealed the existence of high amount of 

polyphenolics. Most abundant polyphenolic compounds are tannins 
31 which may interact with protein excreted by nematodes in gut 32. 

Tannin can also bind to glycoprotein on the cuticle of the parasite 33 

and may cause death. Moreover, synthetic phenolic anthelmintics 

have shown to interfere with energy generation in helminth 

parasites muscle by uncoupling oxidative phosphorylation 13. From 

our study, it may be possible that polyphenolics present in the 

extracts of those fractions have same anthelmintic mechanism. 

The investigation of chemical compounds from natural products is 

fundamentally important for the development of new leads, 

potential for anthelmintics. Results point out that PE-FC, DEE-FC and 

EA-FC, obtained from hydro alcoholic extract of G. oppositifolius 

leaves are rich source of phenolics antioxidant and exhibit 

significant anthelmintics activity. These hydrophobic fractions may 

contain the bioactive compounds. However this claim demands a 

further quality control extraction and isolation of G. oppositifolius 

leaves. More detailed study on characterization of identified active 

principle could be a promising alternative to conventional 

anthelmintics for treatment. 
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