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Abstact 
Phyllanthus niruri, locally called Nyebbe colli in Fulfulde and Geron tsuntsu in Hausa. Hemolysis is a 
major mechanism that malarial infection uses in causing anemia.  This study evaluated phytochemicals, in 
vitro antihemolytic activities of methanol extract and fractions of Phyllanthus niruri leaf. The fractionation 
of the extract was carried out successively using solvent-solvent partitioning in a separating funnel. The 
leaf was extracted with methanol. The in vitro Hemolytic assay of methanol extract and fraction of P. niruri 
leaf was performed by spectroscopic method. Methanol extract gave a yield of 19.820 g. The quantitative 
phytochemical content of total phenol and flavonoids in the methanol extract were 24.05 mg/100 g and 
13.81 mg/100 g respectively. Aqueous fraction gave the lowest total phenol (2.03 mg/100 g) and flavonoids 
(1.04 mg/100 g) content as compared with other fractions. Qualitative phytochemical content of P. niruri 
shows that Alkaloids, Anthraquinones, flavonoids, glycosides, saponins, steroids and Tannins were all 
present in the extract and different fractions.  Hemolytic assay shows that, ethyl acetate had the lowest IC50 

value of 5.49 mg/mL and aqueous fraction had the highest IC50 value of 43.76 mg/mL.  This study shows 
that, methanol extract and fractions of P. niruri leaf shows high potency of antihemolytic properties that 
can be used treating several diseases.  
 
Keywords: Phytochemicals, Hemolytic assay, in vitro, Phyllanthus niruri. 
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INTRODUCTION   
Phyllanthus niruri, locally called Nyebbe colli in Fulfulde and Geron tsuntsu in Hausa. The plant 
belongs to the family of euphorbiacea, it is sparsely spread throughout the tropical and 
subtropical countries of the world. This is an annual herb having very short life span and is a field 
weed and its genius. It comprises of 600 – 700 species with minor distinguishing features among 
them (Adeneye and Senebo, 2008). 
 
The use of plants for medicinal purpose has assumed important dimension in the past decades 
owing, mainly to the discovery that extracts from plants contain not only minerals and primary 
metabolites but also a diverse array of secondary metabolites with antihemolytic potentials 
(Obichi et al., 2015). Plant used in traditional medicine contain a wide range of substances that 
can be used to treat chronic as well as infectious disease. Phyllanthus niruri plant extract is used 
as a medicine and is recommended for bronchitis anemia, leprosy, asthma and urinary disorder 
(Narendra, 2012). Phyllanthus niruri is used as a folk medicine for treating kidney stones, gall 
bladder stones, liver related diseases such as liver cancer and jaundice. A part from these, it also 
shows anti-inflammatory, anti-tumor, anti-noceptive and antioxidant properties (Bagalkotker et 
al., 2006). Furthermore, recent work has indicated potential roles of secondary products at the 
cellular level as plant growth, regulators, and modulators of gene expression and in signal 
transduction (Ajavi et al., 2016).  
  
 
MATERIALS AND METHODS 
Plant Collection 
Fresh leaf of Phyllanthus niruri plant was collected from Sabon Gari, Sangere within Girei Local 
Government Area of Adamawa State. The area lies between latitude 90.09° and 90.33°N and 
longitude 120.21° and 12.54°E of the state and has an elevation of 339 meters above sea level. The 
plant material was transported to the Department of Plant Science Faculty of Life Sciences, 
Modibbo Adama University, Yola where it was identified and authenticated.  
 
Preparation of Methanol Extract 
Methanol extract was prepared according to the method describe by (Adebiyi et al., 2017). Fresh 
leaf of Phyllanthus niruri plant was separated from the undesirable part and shed-dried under 
room temperature at 30 ± 3 °C for two weeks. The leaf was ground into powder form using 
blender. The powdered leaf (100 g) was extracted with (1200 mL) of methanol in an air tight 
container for 72 hours on a magnetic stirrer until the major portion of the extracted compound of 
the plant material was dissolved in the solvent. The mixture was filtered using muslin cloth and 
the filtrate was concentrated using rotary evaporator at 50 °C to recover back the solvent in the 
extract. 
 
Fractionation of the extract 
The methanol extract (20 g) was successfully dissolved in 200 mL distilled water. The mixture 
was partitioned successively in a separating funnel with 200 mL each of n-hexane, 
Dichloromethane, ethyl acetate, and n-butanol respectively. Fractions were concentrated on 
rotary evaporator at 40 °C for 48 hours and the final weight of the fractions were determined. The 
aqueous fraction was equally concentrated using freeze dryer and weighed. 
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Qualitative Phytochemical Screening 
The Qualitative phytochemical screening of leaf extract was carried out using standard published 
procedures to test for the presence of alkaloids, tannins, anthraquinones, glycosides, saponins, 
flavonoids and steroids. 
 
Test for Alkaloids 
A fraction of extract was treated with 3-5 drops of Wagner’s reagent (1.27 g of iodine and 2 g of 
potassium iodide in 100 mL of water) formation of reddish brown precipitate or coloration 
indicated the presence of alkaloids (Brusce et al., 2019). 
 
Test for Anthraquinones 
A small amount of the extract was treated with a concentrated hydrochloric acid (HCl) yellow 
precipitate observed indicated presence anthraquinone (Brusce et al., 2019).  
 
Test for Flavonoids 
To portion of the dissolved extract few drops of 10 % ferric chloride solution were added 
formation of green or blue colour indicated the presence of flavonoids (Brusce et al., 2019). 
 
Test for Saponins 
Extract (2 mL) was added to 6 mL of distilled water in a test tube. The mixture was shaken 
vigorously and observed for the formation of persistence foam that last more than one minute 
confirmed the presence of saponins (Brusce et al., 2019). 
 
Test for Tannins 
About 0.5 g of the extract was boiled in 10 cm3 of distilled water in a test tube and then filtered. 
A few drops of 0.1% ferric chloride was added and green or blue-black coloration observed 
indicated the presence of tannins (Brusce et al., 2019. 
 
Test for Steroids 
Extract (1 g) was treated with 2 mL of chloroform and equal amount of concentrated sulphuric 
acid was added, upper layer turned to red indicated the presence of the steroids (Brusce et al., 
2019). 
 
Test for Glycosides 
Extract (5m L) was treated with 2 mL acetic acid in a test tube and 2 drops of ferric chloride 
solution was added also 1 mL concentrated sulphuric acid was added. A brown ring at the 
interface indicated the presence of deoxy sugar characteristic of cardiac glycoside (Brusce et al., 
2019)     
 
Quantitative Determination of Total Phenolic Content 
The aliquots (5 mL) of the extract was transferred into a test tube and made up to the volume of 
1ml with distilled water then 0.5 mL of Folin Cocalteu reagent (1:1 water) and 2.5 mL of sodium 
carbonate solution (20 %) were added sequentially to the test tube. Soon after shaking the mixture, 
the tubes were placed in the dark for 40 minutes and the absorbance was recorded at 725 mm 
against the reagent blank. The total phenolic content was calculated and expressed as gallic acid 
equivalent (Kittakoop et al., 2016). 
 



In Vitro Antihemolytic and Phytochemical Evaluation of Leaf Extract and Fractions of Phyllanthus niruri 

A. Vandi et al, DUJOPAS 12 (2e): 1-9, 2026                                                                                                             4 

 

Quantitative Determination of Total Flavonoids Content 
Extract (1 g) was added to 10ml volumetric flask containing 4 ml of distilled water, then 0.3 mL 
of 5 % NaNO2 was added for 6 minutes then 2 mL of 1 molar NaOH was added and the total 
volume was made up to 10 mL with distilled water. The solution was mixed well and the 
absorbance was measured against prepared reagent blank at 510 nm and the total flavonoids 
content was expressed as percentage (Kaur et al., 2016). 
 
In vitro Determination of antihemolytic activity 
 
Erythrocyte Preparation 
Five millimeter (5 mL) of the blood sample was collected from a healthy individual with (blood 
group O positive) in a plastic vacuum sterile test tube and the erythrocytes of the blood sample 
was collected after repeated washing in a sterilized phosphate buffer saline solution at (pH 6.6), 
the cells were re suspended in a phosphate buffer saline solution at 0.5 %. 
 
 Determination of In vitro Antihemolytic 

The hemolytic activity of methanolic and fractions of Phyllanthus niruri leaf extract was performed 
by spectrophotoscopic method (Bain et al., 2017); a volume of 0.5 mL of the cell suspension was 
mixed with 0.5 mL of the methanol extract and fractions of the plant extract at different 
concentration such as 02, 0.4, 0.6, 0.8 and 1.0 µg/ mL respectively in normal saline. The mixture 
was incubated for 30 mins at 37 °C. Then, mixture was centrifuge at 1500 rpm for 10 minutes in a 
refrigerated centrifuge and then the free hemoglobin in the cell suspension was measured in a 
visible spectrophotometer at 540 nm and normal saline was used as minimal hemolytic control 
while distilled water was used as maximum hemolytic control and each experiment was 
performed in triplicate for each concentration (Bain et al., 2017). 

Therefore, the percentage hemolysis was calculated according to the following formula 
(Bain et al., 2017). 

% hemolysiis = (
At − Ac

Ac
 ) × 100 

AT = Absorbance of Test Sample  
Ac = Absorbance of control 
 
RESULTS  
Yield of Extract and Fractions of P. niruri Leaf 

The result shows that methanol extract gave a yield of 19.820 g materials. The yield of the fractions 
are n-hexane 3.474 g, dichloromethane 3.241 g,  n-butanol 2.705 g and ethyl acetate 1.47 g and 
aqueous 8.361 g. The result is presented in Table 1. 
 
Qualitative Phytochemical Contents of Extract and Fractions of P. niruri Leaf 

The result shows that phytochemical compounds such as alkaloid, anthraquinones, flavonoids, 
glycoside, saponins, steroids and tannins were present in both extract and fractions of P. niruri 
leaf. The result is shown in Table 2. 
 
Quantitative Total Phenols and Flavonoids Contents of Extracts and Fractions of P. niruri Leaf 

The result shows that, methanol extract 24.05 mg/100 g and n-hexane fraction 5.91 mg/100 g 
gave the highest phenol and methanol extract 13.81 mg/100 g and ethyl acetate 4.51 mg/100 g 
gave the highest flavonoid content respectively. The result is presented in table 3. 
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Antihemolytic Activity 
The antihemolytic assay was performed to ascertain the potency of extract and fractions from P. 
niruri leaf using normal saline as control. The result expressed as percentage antihemolytic 
activity shown on table 4 the methanol extract and fractions demonstrated antihemolytic activity 
in a dose dependent activity (0.2, 0.4, 0.6, 0.8 and 1.0 ug/ ml). At the lowest concentration ethyl 
acetate exhibited a significantly (p < 0.05) higher antihemolytic activity (56.12. + 9.53) when 
compared to methanol extract, n-hexane fraction, dichloromethane n-butanol fraction, aqueous 
fractions and normal saline (20.12+1.26, 48.66 + 5.78, 36.61 + 4.31, 7.43 + 0.16, 17.63 + 1.34 and 
30.14 + 1.8). However, at the highest concentration (1 mg/ml) normal saline control, exhibited a 
significant (p<0.05) higher antihemolytic activity (77.28. +4.98).  When compared to methanol 
extract, n-hexane fraction, dichloromethane fractions, ethyl acetate fractions, n-butanol, fractions 
and aqueous fraction (67.13. + 6.19, 71.6 + 3.24, 76.12 + 6.18 +, 38.87 + 3.11, 22.76 + 5.12 and 24.03 
+ 1.42 respectively). 
  
Table 1: The table below showed the yield of extract and fractions of P. niruri Leaf 

S/N Extract and Fractions Results (g) 

1 Methanol 19.820  
2 n-hexane 3.474 
3 Dichloromethane  3.241 
4 Ethyl Acetate 1.47 
5 n-butanol 2.705 
6 Aqueous 8.361 

 
 Table 2: The table below showed the qualitative phytochemical screening of extract and fractions 
of P. niruri Leaf  

Phytochemical Methanol N-hexane E.A DCM n-butanol Aqueous 

Alkaloids + + + + + + 
Anthraquinones + + + + + + 
Flavonoids  + + + + + + 
Glycoside + + + + + + 
Saponins  + + + + + + 
Steroids + + + + + + 
Tannins + + + + + + 

 
Key:  (+) = Presence of phytochemical. 

  E.A = Ethyl acetate 
  DCM = Dichloromethane   

 

Table 3: The table below showed the quantitative determination of total phenolic and flavonoids 
content 

 
 
 
 
 
 
 
 

 
 
 

S/N Extract/Fractions Total Phenol  PH 
(mg/100g) 

Total Flavonoids  
(mg/100g) 

1 Methanol extract 24.05 13.81 
2 n-hexane 5.91 1.97 
3 Dichloromethane 4.10 3.27 
4 Ethyl acetate 3.65 4.51 
5 n-butanol 3.41 2.08 
6 Aqueous 2.03 1.04 
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Table 4: The Table below shows the In vitro antihemolytic activity of P. niruri Leave extracts 
Conc.  
(𝑚g/ml) 

Methanol  N-Hexane  E.A  DCM  n-butanol Aqueous Control  

0.2 20.12±1.26bd  48.66±5.78a  56.12±9.53ad  36.61±4.31ad  7.43±0.16b 17.63±1.34b 30.14±1.85d  

0.4 23.67±2.04b  8.99±1.12bd  57.12±8.63a  41.56±3.23  3.23±0.09bd 13.11± 0.51bd 43.31±7.11  

0.6 67.32±5.44ac  27.23±1.78b  83.19±7.67ac 79.43±6.19a  16.31±0.41b 19.16±3.21b 60.12±5.12  
0.8 29.34±4.12b  48.31±1.96b  79.35±4.66a  81.21±7.31ac  13.11±1.66b 7.97± 1.03b 69.32±3.51  

1.0 27.13±1.19b         71.6± 3.24bc 76.12±6.18    38.87±3.11b  22.76±5.12bc 24.03±1.42bc   77.28±4.98c 

IC50 58.81586           51.22535         5.49807            30.92531           24.4667             43.96356             10.609 

All values are mean ± SEM for 3 determinations a= Significantly (p ˂0.05) higher compared to control at the same 
concentration. b= Significantly (p ˂0.05) lower compared to control at the same concentration c= Significantly (p ˂0.05) 
higher compared to other values in the same column d= Significantly (p ˂0.05) lower compared to other values in the same 
column  

 
DISCUSSION 
Plants are naturally rich source of secondary metabolites and novel therapeutic compounds 
known for their various beneficial effect on human health. This study investigated the 
quantitative and qualitative phytochemical constituent and the invitro antihemolytic potential of 
the methanol extracted and its fractions, the medicinal values of plants lie in their phytochemical 
constituent. These constituents vary in their solubility in different solvents. Therefore, wide range 
of extracting solvent has us been for the extraction of biologically active molecules from plants 
(Ptink et al., 2017) these biomolecules from plant extract are used to treat human disease as an 
important alternative therapeutic approach and this practice has accelerated in recent years 
because numerous evidence reveal that plant derived phytochemical compounds are 
inexperience, readily available and accessible for management of disease (Ajavi et al., 2016). 
 
The presence of phenols, flavonoids, alkaloids, anthraquinones, glycosides etc. corroborates the 
work of other researchers (Babalola and Alabi, 2015 and Adeleke et al, 2016) reported the presence 
of these phytochemicals in the leaves. Similar result was reported by (Grice and Segre, 2012).  
However, quantitative phytochemical analysis of P. niruri leaf (Table 3) reveal significant 
difference in the amount of total phenols and flavonoids with various solvents. Total phenols and 
flavonoids of the methanol extract in this work are higher than those reported by Babalola and 
Alabi, (2015) using water as the extraction solvents. 
 
The differences in these results could be as a result of the difference in location and season of 
collection of plant materials. Many researchers have reported altered values for various 
phytochemicals in plants as seasons and location changes. (Grice and Segre, 2012). The 
quantitative and qualitative phytochemicals studies of this plant suggest that the plant possess 
significant medicinal properties since phytochemical constituents are known to be responsible 
for medicinal activity of plant species. (Obichi et al., 2015). Phenol are secondary metabolites of 
plants and they play an important role in the defense against ultraviolet radiation or aggression 
by pathogens. They are present in numerous plants and have demonstrated profound 
antihemolytic properties. 
 
A considerable high amount of phenolics was observed in the methanol extracts of the plant. This 
may explain the wide spread folklore use of the plant (Victor et al., 2019). The n-hexane fractions 
showed relatively higher phenolic content (5.91 mg/100 g), when compared to the 
dichloromethane, ethyl acetate, n-butanol and Aqueous fractions of the plant extracts. The 
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difference in the phenolic content may be ascribe to the varying solubility of these phytochemicals 
in different solvent system (Chandrasekara et al., 2016). 
 
Flavonoids comprise the most studied group of polyphenols and have been shown to possess 
antihemolytic activity (Obichi et al., 2015). They exhibit their antihemolytics properties through 
several mechanisms such as scavenging of free radical chelation of metal ions such as iron and 
copper, inhibition of hydrolytic and oxidative enzymes and also act as anti-inflammatory agent 
(Gholamian-Dehkordi et al., 2017).  The flavonoid content of the n-hexane fraction was the highest 
among all the fractions separated (1.97) compared to the dichloromethane, ethyl acetate, n-
butanol and Aqueous fraction. This result is similar to those reported by (Roy et al., 2016). The 
presence of these active ingredients in Phyllanthus niruri corroborates its potential as a medicinal 
plant. 
 
Erythrocyte are very sensitive cells to hemolysis, this sensitivity is related to their rich membrane 
lipid composition of polyunsaturated fatty acids. The constant interaction with oxygen and the 
production of reactive oxygen species (ROS) by activated inflammatory cell (Thyagarajan et al., 
1988) additionally the presence of hemoglobin in large quantities also exposes red blood cells to 
high levels of autoxidation (Shead et al., 1992). 
 
The antihemolytic activity of the methanol extract and fractions of P. niruri were evaluated in 
vitro using spectroscopic method, the assay was carried out in triplicate. The antihemolytic 
activity of P. niruri was high indicating that the leaf possesses potential antihemolytic capacity 
which varied with different solvent system. The IC50 of the ethyl acetate fraction was found to be 
lower than that of n-hexane, dichloromethane, n-butanol and aqueous fractions and the ethyl 
acetate fraction possess better antihemolytic potential than all the fractions. The findings of this 
study shown that P. niruri has the ability to ameliorate pathological processes occasioned by 
hemolytic activity in accordance with previous findings of (Kutti and Koninu, 2015). This study 
also observed that P. niruri has some important phytochemicals such as flavonoids and alkaloids 
which are known to possess erythrocytes protective abilities. This study also observed that P. 
niruri has a potential active biochemical present in the leaf, it’s also shown that the methanol 
extract and fractions of the P. niruri leaf shows high potency of antihemolytic properties. The P. 
niruri leaf can be used in treating several disease ailments. 
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