
Research Article  Abubakar et al (2026) J Exp Molec Biol 27(1):x-xx; DOI: 10.47743/jemb-2026-260 

 

 Received 5 December 2025; Revised 21 January 2026 Accepted 18 February 2026; Published Online 20 
February 2026; Published xx March 2026 

Page 1 

 
This work is licensed under a Creative Commons Attribution 4.0 International License.  
Copyright: © 2026 by the authors. 

 

 
PHYTOCHEMICALS, NUTRITIONAL AND ANTI-NUTRITIONAL COMPOSITION 

OF ETHANOL LEAVES EXTRACT OF ELEUSINE INDICA 

Ibrahim Abubakar1*, Shehu Ibrahim 2, Nusaiba Lawan Ahmad3 

1Department of Biology-Chemistry, Idris Koko Technical College, Farfaru, Sokoto, Nigeria 
2Department of Chemistry, Shehu Shagari University of Education, Sokoto, Nigeria 
3Biochemistry Unit, Department of Science Technology, Waziri Umaru Federal Polytechnic, 
Birnin Kebbi, Nigeria 
*Corresponding author: ibrahimabubakarsok@gmail.com 
 

Abstract 

Eleusine indica has been consumed for nutrition and management of many diseases including 
epilepsy, diarrhea, infections, dysentery, influenza, and hypertension. This study aimed at 
evaluating the phytochemicals, nutrients and anti-nutrients composition of ethanol leaves 
extract of E. indica. Phytochemicals, proximate, and anti-nutrients content of the extract were 
determined using AOAC method. The levels of minerals in the extract were estimated using 
atomic absorption spectrophotometeric method (AAS) and flame photometeric technique. The 
extract displayed significant (p < 0.05) amount of steroids (78.75 %), flavonoids (52.10 %), 
terpenoids (44.14 %), tannins (40.25 %), alkaloids (26.13 %), saponin (34.76 %) and phenols 
(36.00 %). The significant (p < 0.05) amount of crude protein, crude fat, crude fiber, ash, 
moisture content, and carbohydrate observed in the extract was 7.43 %, 6.17 %, 24.60 %, 15.40 
%, 13.50 %, and 35.50 %, respectively. The extract contains significant (p < 0.05) amount of 
magnesium (9.33 mg/100g), sodium (2.66 mg/100g), potassium (3.00 mg/100g), calcium (7.33 
mg/100g), iron (4.68 mg/100g), zinc (8.89 mg/100g), and copper (5.48 mg/100g). However, 
low level of oxalate (2.36 mg/100g), alkaloid (1.42 mg/100g), saponin (3.27 mg/100g), phytate 
(3.30 mg/100g), and tannin (1.70 mg/100g) was detected in the extract. The ethanol leaves 
extract of Eleusine indica displayed significant amount of phytochemicals, proximate nutrients, 
and minerals suggesting their nutritional and therapeutic properties. 
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Introduction 

Demand for food and medicine, has been increasing due to the rapid population of people in 
the world. Inadequate of nutrients rich foods remains a major public health challenge causing 
a number of deaths especially in African countries. Insufficient quality plants-based foods cause 
adverse health effects, economic, and environmental impacts. About 45 % of all deaths among 
children under the age of five is associated with insufficient nutrients rich foods (UNICEF, 
2019). In 2024, report showed that 2.6 billion people could not afford a healthy diet and about 
673 million people in the world that is approximately 8.3 % of the world population were 
suffered with excessive hunger (UNICEF, 2025). Nutrients or foods rich nutrients are required 
for several physiological and biochemical processes. Foods rich nutrients aid physiological 
functions required for developing human body system (Onireti and Ikujenlola, 2020). Nutrients 
enhance growth and development of tissues and regulation of metabolic activities in the body 
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(Alexander and Eli, 2025). More than ten million people are malnourishing due to excessive 
hunger worldwide (WFP, 2025). Malnutrition results due to lack or inadequate of micronutrient 
and macronutrient rich diets (WHO, 2024). It is predicted that by 2050 the population of people 
in the world will approximately reach 8 billion and demand for foods will be major concern 
(Saerens et al. 2021). 
Natural products particularly plants and herbs have been consumed for nutrition and remedies. 
About eighty percent of the world’s population depends on plants for foods and remedies 
(Abubakaret al. 2025; Abubakar et al. 2024; Khan and Ahmad, 2019). Plant based foods 
enhance dietary diversity and nutritional intake in local and resource limited communities 
(Rumicha et al. 2025). Plants and herbs displayed several nutritional and medicinal properties 
due to their nutrients contents and phytoconstituents (Abubakar et al. 2025; Abubakar et al. 
2024).  Plants and their products serve many biological functions and exhibited different 
pharmacological activities (Abubakar et al. 2025). Medicinal plants constitute different 
bioactive compounds that have important application in pharmaceutics and pharmaceutical 
industries for drug synthesis (Abubakaret al. 2025; Abubakar et al. 2022).  
Phytochemicals are bioactive compounds produced in plants and characterized by low 
molecular weight (Chihomvu et al. 2024). They are secondary metabolites produce in plants 
where they serve significant roles including attracting pollinators and defending against 
herbivores (Chaachouay and Zidane, 2023; Thirumurugan et al. 2018). Plants derived from 
phytochemicals exhibit protective effect against a number of diseases including cancer, 
coronary heart disease, neurological disorders, diabetes, hypertension, inflammation, 
infections, and gastrointestinal diseases (Prakash et al. 2012). They displayed a significant 
potential in the regulation of epigenome and produced very low toxic effect when consumed 
over a long period of time (Ramírez-Alarcón et al. 2021). Phytochemicals demonstrate 
significant pharmacological activities including antioxidant, anti-inflammatory, antimicrobial 
and anticancer activities (Janja, 2025; Rodríguez-Negrete et al. 2024). Anti-nutritional factors 
are chemical compounds produced in food that reduce bioavailability of nutrients by decreasing 
the absorption of essential nutrients (Abubakar et al. 2022). Anti-nutrients produce adverse 
health effects on human and animal health (Abubakar et al. 2025). Anti-nutritional factors 
inhibit the utilization of nutrients, particularly proteins, vitamins, and minerals, thereby 
reducing nutritional benefits and value of foods (Tadessea et al. 2025; Fekadu et al. 2013). 
Eleusine indica, commonly known as Goose grass is a diploid plant that belongs to the family 
Poaceae (Ettebong and Bassey, 2017). The plant is widely available in tropical and subtropical 
countries. E. indica has been used in traditional treatment of many disorders including microbial 
infections, sprained muscle, coughing blood, and insects poisoning (Zakri et al. 2021). Fresh 
leaves of the plant have been used in treatment of diarrhea, dysentery, epilepsy, influenza, 
hypertension, and oliguria (Tutor and Chichioco-Hernandez, 2018; Iberahim et al. 2015; Sagnia 
et al. 2014). The roots of the plant have been used in the local treatment of snake bites (Upasani 
et al. 2018). Aqueous extract made from infusing aerial parts of E. indica has been used for 
treatment of flu-related symptoms (Piah, 2020). E. indica demonstrates significant anti-
inflammatory, antioxidant, antimicrobial, hepatoprotective, anti-plasmodial, anti-diabetic, and 
anti-cancer activities (Shatakshi et al. 2025; Nas et al. 2020). In Nigeria, E. indica is locally 
called Gbegi or Gbaji in Yoruba, and Ciyawan daji in Hausa.The plant has been used in many 
local communities in Nigeria for the treatment of malaria, diabetes, gastrointestinal disorders 
and microbial infections. 
Materials and Methods  
Chemicals and Reagents 
All the experiments were conducted using the analytical graded chemicals and reagents 
manufactured by Sigma-Aldrich based in St. Louis, MO, USA and Guangdong Chemical 
Reagent Engineering based in Guangdong, China.   
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Plant Sample 
Fresh leaves of Eleusine indica were collected from Gwadangwaji village in Birnin Kebbi, 
Kebbi State, Nigeria. The samples were identified and transported to Biochemistry Laboratory, 
Department of Science Laboratory Technology, Waziri Umaru Federal Polytechnic Birnin 
Kebbi, Kebbi State, Nigeria for analyses. 
Plant Extract   
The plant leaves were washed thoroughly with distilled water and shed dried for seven days at 
room temperature. The dried samples were grounded to fine powder using motar and pestle. 
Extraction of the plant sample was done according to the method described by Abubakar et al. 
(2021). The powder sample (500 g) was extracted in 1 L of ethanol for 72 hours with shaken at 
one hour interval. The extract was filtered through a Whatman filter paper No 1 and then 
concentrated to dryness. The extract was weighed (154.7 g) and the percentage yield (30.94 %) 
was calculated and recorded. The extract was stored in the refrigerator at 4 oC for further 
analysis 
Qualitative Phytochemicals Analysis 
The qualitative and quantitative determination phytochemicals of composition of the extract 
was conducted according to the standard methods described by AOAC (1999), Trease and 
Evans (1989), Harborne (1973), Mosa et al. (2012), Abubakar et al. (2020), and Ibrahim et al. 
(2024).  
Alkaloids  
The presence of alkaloids in the ethanol leaves extract of E. indica was detected using Wagner's 
test as described by Trease and Evans (1989) and Abubakar et al. (2020). The extract was 
treated with 3 mL of 1 % HCl solution in a test tube which was heated for 20 minutes and then 
allowed to cool at room temperature. The content was treated with 1 mL of Wagner’s reagent 
in drops resulting to the formation of reddish-brown precipitate indicating that alkaloids were 
present in the extract.  
Flavonoids  
Flavonoids present in the extract were identified by NaOH test according to the method 
described by Mosa et al. (2012) and Ibrahim et al. (2024). Ten percent sodium hydroxide 
solution (1 mL) was added into a test tube containing 3 mL of the extract. Flavonoids in the 
extract were detected by formation of deep yellow precipitate which upon addition of HCl 
became colourless.  
Tannins  
Ferric chloride test was used for qualitative determination of tannins in the extract according to 
the method of Trease and Evans (1989) and Ibrahim et al. (2024). The extract (1 mL) was 
treated with 2 mL of 5 % FeCl2 solution. The formation of black or blue-green colour indicated 
the present of tannins in the extract. 
Saponins  
Saponins in the extract were qualitatively estimated using Froth test as described by Mosa et 
al. (2012) and Abubakar et al. (2022). The extract (3 mL) was transferred into a test tube 
followed by addition of 3 mL of distilled water. The contents in the test tube were shaken for 
30 sec and settled for 30 minutes. The presence of saponins in the extract was observed by 
formation of stable persistent froth.  
Steroids  
The identification test for steroid in the extract was carried out using the method of Trease and 
Evans (1989) and Ibrahim et al. (2024). The extract (500 μL) was transferred into the test tube 
followed by addition of chloroform (5 mL) and H2SO4 (5 mL) solution. The violet colour later 
blue-green indicating that steroids were present in the extract.  
Terpenoids  
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Research Article  Abubakar et al (2026) J Exp Molec Biol 27(1):x-xx; DOI: 10.47743/jemb-2026-260  Ionescu et al (20xx) J Exp Molec Biol xx(x):x-xx; DOI:xxxxx 
 

www.jemb.bio.uaic.ro Page 4 
 

The screening of terpenoids in the extract was done according to the method described by 
Trease and Evans (1989) and Abubakar et al. (2020). The ethanol (1 mL) and acetic anhydride 
(1 mL) was added into the test tube containing extract. The mixture was treated with 10 mL of 
H2SO4 solution. The present of terpenoids was detected by development of pink color. 
Test for Phenols  
The extract was screen for the presence of phenols employing the method of Trease and Evans 
(1989) and Abubakar et al. (2022). Five miles of the extract was transferred in a test tube 
followed by addition of ethanol (5 mL) and ferric chloride (5 mL) resulting to the formation of 
ink blue color indicating the presence of phenols.   
Quantitative Estimation of Phytochemicals  
Alkaloids  
The amount of alkaloids in the extract was estimated using according to the method described 
by Trease and Evans (1989) and Ibrahim et al. (2024). The dried extract (5 g) was treated with 
100 mL of methanol and then evaporated in rotary evaporator. Twenty miles of 2 mM H2SO4 
was added into the content, shaked vigorously, and then treated with ether. The upper phase of 
the solution was treated with NH3 solution and followed by extraction with chloroform. The 
extract containing alkaloids was dried in oven and then weighed. The alkaloids content was 
obtained using the formula below:   
Alkaloids	Content	(%) = !"#$%&	()	*+,*+(#-.	/".#-0"

!"#$%&	()	"1&/*2&
	x	100   

Flavonoids  
Flavonoids present in the extract were quantitatively determined using the method of Harborne 
(1973) and Ibrahim et al. (2024). The extract (5 mg) was treated with 50 mL of 2M HCl solution 
followed by boiling for half hour. The mixture was allowed to cool and then filtered using 
Whatman filter paper. The ethylacetate solution (50 mL) was added to the filtrated. The mixture 
was filtered and then concentrated to dryness. The flavonoids residue was weighed and the 
flavonoids content was calculated using the following equation: 
Flavonoids	Content	(%) = !"#$%&	()	)+*3(4(#-.	/".#-0"

!"#$%&	()	"1&/*2&
	x	100  

Tannins  
Spectrophotometric method described by AOAC (1999) was employed for quantitative analysis 
of tannins in the extract. Ten milligram of tannic acid was dissolved in 100 mL of distilled 
water. The solution was used for preparation of tannic acid standards (0 – 2.5 mL) in 25 mL 
volumetric flasks. The extract (1 g) was boiled in 80 mL of distilled water for half hour. The 
contents were treated with 2.5 mL of Folin-Ciocalteu reagent and 1.25 mL of sodium carbonate 
solution and then incubated at room temperature for half hour. The absorbance was read 
spectrophotometerically at 760 nm wavelength. The tannic acid standard curve was constructed 
and the tannin content in the extract was obtained from the standard curve. 
Saponins  
Saponins present in the extract were quantitatively determined using the method of El-Olemyl 
et al. (1994) and Ibrahim et al. (2024). The extract (5 g) was treated with 150 mL of 50 % 
ethanol, boiled for half hour and then filtered using Whatman filter paper.  The filtrate was 
treated with 1 g of charcoal, boiled for half hour, filtered and then cooled at room temperature. 
The filtrate was treated with 150 mL of acetone, filtered and the residue was immediately taken 
into the desiccator containing anhydrous CaCl2 solution. The solution was dried in oven, 
weighed and the saponins content in was calculated using the equation below: 
 Saponins	Content	(%) = !"#$%&	()	.*5(4#4.	/".#-0"

!"#$%&	()	"1&/*2&
X	100  

Steroids 
The steroids content of the extract was evaluated using the method of Trease and Evans (1989) 
and Ibrahim et al. (2024). The extract (1 mL) was transferred into a test tube followed by 
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addition of 2 mL of H2SO4 and FeCl2 solution.  The mixture was treated with 2 mL of potassium 
hexacynoferrate (III) solution and then incubated at 70 °C for half hour. The absorbance of the 
extract was measured spectrophotometerically at 780 nm wavelength. The steroids content was 
calculated using the following equation:  
Steroids Content (%) = Absorbance of extract × 100 
Proximate Analysis     
Moisture 
Oven-drying method was employed for determination of moisture content of the extract as 
described by Miroslav and Vladimir (1999) and Aliyu et al. (2026). A crucible was clean, dried, 
weighed (W1) and then heated. One gram of the extract (W2) was transferred into the weighed 
preheated crucible. The crucible containing the extract was heated in an oven at 125 °C for 3 
hours until a consistent weight was obtained. The content was allowed to cool and then weighed 
(W3). The moisture content of the extract was calculated using the following equation: 
Moisture	content	(%) = !67	!8

!9
	x	100   

Crude protein  
The crude protein content of the extract was estimated using Kjeldahl method as described by 
Chen et al. (2006). The dried extract (2 g) was digested in a digesting tube containing mixture 
of sulfuric acid, potassium sulfate, copper sulfate, and selenium for four hours. The digested 
material was treated with boric acid and sodium hydroxide for nitrogen distillation. The 
distillate material was titrated with 0.05 N H2SO4 solution. The crude protein content was 
obtained using the following equation: 

Protein	(%) =
Titre	value	x	14	x	Volume	x	Normality	x	6.25
Conc. of	solution	x	1000	x	weight	of	sample 	x	100 

Ash    
The ash content of the extract was estimated using the method described by AOAC (2010) and 
Aliyu et al. (2025). A clean empty crucible was weighed (W1) and then heated in an oven at 
105 ◦C for 1 hour. One gram of the extract (W2) was taken to the crucible and then heated in a 
muffle furnace at 600 ◦C for 1 hour. The crucible was allowed to cool at room temperature and 
then weighed (W3). The ash content was calculated using the formula below:    
Ash	content	(%) = !67!8

!9
	x	100  

Crude Fiber  
The crude fiber content of the extract was determined by weight difference as described by 
Olszewska et al. (2001). The extract (1 g) was treated with 100 mL of 1.25 % H2SO4 and then 
with 100 mL of 1.25 % NaOH solution. The mixture was filtered, washed with distilled water, 
dried in oven and then ashed in the furnace at 550 oC for 60 minutes. The fiber content was 
calculated using the following formula: 

Fiber	(%) =
Weight	of	crucible +Weight	of	sample − 	Weight	of	crucible

Weight	of	sample 	x	100 

Crude lipids 
The dried extract was weighed (4 g) and transferred into a separate extraction thimble and 
extracted with 200 mL of petroleum ether at temperature 60 – 80 oC for 8 hours. The extract 
was dried in oven at 103 oC to evaporate the solvent. The extract was allowed to cool and then 
weighed. The fat content of the extract was calculated using the formula below: 

Fat	(%)

=
Weight	of	thimble	before	extraction − 	Weight	of	thimble	after	extraction

Weight	of	sample 	x	100 

Carbohydrate 
The carbohydrate content of the extract was determined by difference method using the 
equation below: 
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Carbohydrates = 100 – (Protein + Fat + Ash + Moisture)  
Estimation of Minerals Content  
The quantitative estimation of level of magnesium, calcium, iron, zinc, and copper in the extract 
was performed using atomic absorption spectrophotometeric (AAS) method as described by 
AOAC (1990) and Abubakar et al. (2025). Flame photometeric technique was employed for 
the determination of concentration of sodium and potassium in the extract using the method of 
AOAC (1990; 2005). The plant sample was burn in a muffle furnace and then digested using 
nitric acid. The digested sample was extracted with methanol and then analyzed by atomic 
absorption spectrophotometeric and/or flame photometeric technique.  
Determination of Anti-nutrients Contents  
The quantitative estimation of alkaloid, saponin, oxalate, phytate, and tannin level in the extract 
using the method of, , Harborne (1984), and Abubakar et al. (2025).  
Oxalate 
Titration technique was employed for estimation of oxalate in the extract as described by Gupta 
et al. (2005) and Onwuka (2005). Two gram of the extract was dissolved in 190 mL of deionized 
followed by addition of 10 mL of 6M HCl. The solution was digested at 100 oC for 60 minutes, 
cooled and filtered using filter paper. The filtrate was precipitated with NH4OH and then treated 
with 10 mL of 20 % H2SO4 solution. The solution was titrated with 0.05 M potassium 
permanganate. The oxalate content was obtained using the following formula:   
Oxalate	(%) = :	1	;<"	1	=>	1	8?@

AB	1	A>
	x	100  

Where; T is titre value of KMnO7, Vme is volume-mass equivalent (1 mL of KMnO7 = 
0.00225), DF is dilution factor, ME is molar equivalent of KMnO7, MF is mass of the sample. 
Tannins  
Spectrophotometric method described by AOAC (1999) was employed for quantitative analysis 
of tannins in the extract. Ten milligram of tannic acid was dissolved in 100 mL of distilled 
water. The solution was used for preparation of tannic acid standards (0 – 2.5 mL) in 25 mL 
volumetric flasks. The extract (1 g) was boiled in 80 mL of distilled water for half hour. The 
contents were treated with 2.5 mL of Folin-Ciocalteu reagent and 1.25 mL of sodium carbonate 
solution and then incubated at room temperature for half hour. The absorbance was read 
spectrophotometerically at 760 nm wavelength. The tannic acid standard curve was constructed 
and the tannin content in the extract was obtained from the standard curve. 
Alkaloids  
The amount of alkaloids in the extract was estimated using according to the method described 
by Trease and Evans (1989) and Ibrahim et al. (2024). The dried extract (5 g) was treated with 
100 mL of methanol and then evaporated in rotary evaporator. Twenty miles of 2 mM H2SO4 
was added into the content, shaked vigorously, and then treated with ether. The upper phase of 
the solution was treated with NH3 solution and followed by extraction with chloroform. The 
extract containing alkaloids was dried in oven and then weighed. The alkaloids content was 
obtained using the formula below:   
Alkaloids	Content	(%) = !"#$%&	()	*+,*+(#-.	/".#-0"

!"#$%&	()	"1&/*2&
	x	100   

Phytate  
The phytate content of the extract was estimated using the method of Lucas and Markakas 
(1975) and Reddy and Love (1999). Two gram of the extract was treated with 100 mL of 2% 
HCl and then filtered using Whatman No. 1 filter paper. The filtrate (50 mL) was treated with 
10 mL of distilled water to adjust the pH of the solution followed by addition of 10 mL of 0.3 
% ammonium thiocyanate solution. The solution was titrated with standard Iron II Chloride 
solution containing 0.00195 g Iron/mL until a yellow colour persisting up to five minutes. The 
phytate content was obtained using the following equation:  
Phytate (%) = Titre value × 0.00195 g × 1.19 × 100  
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Saponins  
Saponins present in the extract were quantitatively determined using the method of El-Olemyl 
et al. (1994) and Ibrahim et al. (2024). The extract (5 g) was treated with 150 mL of 50 % 
ethanol, boiled for half hour and then filtered using Whatman filter paper.  The filtrate was 
treated with 1 g of charcoal, boiled for half hour, filtered and then cooled at room temperature. 
The filtrate was treated with 150 mL of acetone, filtered and the residue was immediately taken 
into the desiccator containing anhydrous CaCl2 solution. The solution was dried in oven, 
weighed and the saponins content in was calculated using the equation below: 
 Saponins	Content	(%) = !"#$%&	()	.*5(4#4.	/".#-0"

!"#$%&	()	"1&/*2&
X	100  

Statistical Analysis  
All the experimental analyses were repeated three times. The results were expressed as mean ± 
SEM. The data were analyzed using Statistical Package for Social Sciences (SPSS) Statistics 
version 22 software was used for the data analysis. One-way analysis of variance (ANOVA) 
was employed for determining the significant differences among the average values at95 % 
confidence level using Dunnett multiple comparison test. Two-tailed (p<0.05) were considered 
significant. 

Results 

Photochemicals Composition of Ethanol Leaves Extract of Eleusine indica 
Table 1 shows the qualitative phytochemicals composition of ethanol leaves extract of Eleusine 
indica. The extract displayed the presence of high amount of flavonoids and steroids. Moderate 
amount of tannins and terpenoids were detected in the extract. Alkaloids, saponins, and phenols 
were slightly present in the extract (Table 1). 
Table 1. Qualitative Phytochemicals Composition of Ethanol Leaves Extract of Eleusine 
indica 
Phytochemical Extract 

Alkaloids + 

Flavonoids +++ 

Saponins + 

Tannins ++ 

Phenols + 

Steroids +++ 

Terpeniods ++ 

High (+++), Moderate (++), Fair (+) 
Figure 1 shows the quantitative phytochemicals composition of ethanol leaves extract of 
Eleusine indica. The extract showed the presence of high significant (p < 0.05) amount of 
steroids (78.75 %) and flavonoids (52.10 %). The extract showed the presence of moderate 
significant (p < 0.05) amount of terpenoids (44.14 %) and tannins (40.25 %).Low amount of 
alkaloids (26.13 %), saponin (34.76%) and phenols (36.00 %) were found in extract (Figure 1). 
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Figure 1.Quantitative Phytochemicals Composition of Ethanol Leaves Extract of Eleusine 
indica 
Results are expressed as mean ± SEM (n = 3).  
Proximate Composition of Ethanol Leaves Extract of Eleusine indica 
The proximate composition of ethanol leaves extract of Eleusine indica is presented in Figure 
2. The significant (p < 0.05) amount of crude protein, crude fat, crude fiber, ash, moisture 
content, and carbohydrate found in the extract was 7.43 %, 6.17 %, 24.60 %, 15.40 %, 13.50 
%, and 35.50 %, respectively. 

Figure2. Proximate Composition of Ethanol Leaves Extract of Eleusine indica 
Values are expressed as mean ± SEM (n = 3).  
Minerals Content of Ethanol Leaves Extract of Eleusine indica 
Figure 3 shows the minerals content of ethanol leaves extract of Eleusine indica. The extract 
contains more significant (p < 0.05) amount of magnesium (9.33 mg/100g), sodium (2.66 
mg/100g), potassium (3.00 mg/100g), calcium (7.33 mg/100g), iron (4.68 mg/100g), zinc (8.89 
mg/100g), and copper (5.48mg/100g) (Figure 3). 

http://www.jemb.bio.uaic.r/


Research Article  Abubakar et al (2026) J Exp Molec Biol 27(1):x-xx; DOI: 10.47743/jemb-2026-260 
 

www.jemb.bio.uaic.ro Page 9 of 16 
 

 
Figure 3. Minerals Content of Ethanol Leaves Extract of Eleusine indica 
Data are expressed as mean ± SEM (n = 3).  
Figure 4 shows the anti-nutrients content of ethanol leaves extract of Eleusine indica. The result 
showed the level of alkaloid, saponin, oxalate, phytate, and tannin in the extract was 1.42 
mg/100g, 3.27 mg/100g, 2.36 mg/100g, 3.30 mg/100g, and 1.70 mg/100g, respectively. 

 
Figure 4. Anti-nutrients Content of Ethanol Leaves Extract of Eleusine indica 
Results are given as mean ± SEM (n = 3). 
Discussion 
In this study, the ethanol leaves extract of Eleusine indica contain significant amount ofsteroids, 
flavonoids, tannins, alkaloids, saponins, and phenols. Result of this study is in agreement with 
the result of similar study which revealed the presence of flavonoids, alkaloids, phenolics, 
terpenoids, saponins, and glycosides in E. indica (Shatakshi et al. 2025). This finding agrees 
with the result of the relevant study which showed that E. indica leaves contain significant 
amount of the phytochemicals alkaloids, flavonoids, steroids, glycosides, and saponins (Jone et 
al. 2023). Relevant studies revealed that E. indica contains saponins which contributed to its 
medicinal properties (Shatakshi et al. 2025; Dorota et al. 2017). Similar finding showed that 
Eleusine indica contain various phytochemicals such as phenols, anthraquinones, triterpenes, 
steroids, tannins, flavonoids, and alkaloids (Ette et al. 2020).  
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Phytochemicals from different plants extracts displayed a number of pharmacological activities 
(Oghenejobo et al. 2017). E. indica contains different phytochemicals that are responsible for 
its pharmacological activities (Shatakshi et al. 2025). Tannins in plants extracts exhibited 
astringents properties, anti-ulcer and analgesic activities (Abubakar et al. 2022). Saponins 
isolated from the plants extracts have been used in pharmaceutical industries as emulsifiers, 
foaming agents, and adjuvants in vaccines (Timilsena et al. 2023). Saponins have been 
documented to possess antifungal, antibacterial, and anti-inflammatory activities (Shatakshi et 
al. 2025). Alkaloids from the plants extracts exhibited various pharmacological activities 
including antimicrobial and anti-inflammatory activities (Shatakshi et al. 2025; Joanna, 2019). 
Alkaloids have potential for treating diseases associated with nervous system (Owheruo et al. 
2018). Flavonoids have been reported with anti-inflammatory and anti-cancer activities (Mutha 
et al. 2021). Flavonoids exhibited significant antioxidant activities and used in neutralizing 
poisons in the body (Edo et al. 2023). Plants flavonoids have potential for reducing risk of 
chronic heart disorders. Flavonoids such as quercetin displayed anti-oxidants activities by 
neutralizing free radicals and preventing oxidative cells and tissues damage (Shatakshi et al. 
2025).  
In the present study, higher moisture content, protein, crude lipid, crude fiber, carbohydrate and 
ash contents were observed in the ethanol leaves extract of E. indica. Higher moisture content 
in plants enhances growth and development of spoilage microorganisms and the activities of 
hydrolytic enzymes (Keyata et al. 2020). Dietary fibre serves important function in human 
health by enhancing water retention capacity during gastrointestinal transit (Roboul et al. 2017). 
Lipid serves as major source of high energy metabolites and fat-soluble vitamins that have 
important roles in biochemical reactions (Abubakar et al. 2025). Crude fibre facilitates the 
production of bulkier and softer stools (Roboul et al. 2017). Dietary fiber improves the digestion 
of foods, enhances the absorption of foods in the large intestine, stimulates peristalsis, and 
prevents constipation (Ogungbenle and Omosola, 2015). High-fiber diets have potential to 
reduce risk of many chronic diseases including diabetes, obesity, coronary heart disease, 
hypertension, and colon cancer (Tadessea et al. 2025; Ikewuchi and Ikewuchi, 2008). Proteins 
enhance tissues development and promote replacement of damaged tissues in the body 
(Tadessea et al. 2025).Proteins consist of amino acids, which are required for building and 
maintaining body tissues (Olufunso et al. 2019). Ash content of food substances is an indicator 
of minerals content of plants based foods (Abubakar et al. 2025). 
The current finding indicated that ethanol leaves extract of Eluesine indica contain significant 
amount of sodium, potassium, magnesium, calcium, zinc, copper, and iron. The K+/Na+ ratio is 
a vital index for high blood pressure and coronary heart diseases (Morrissey et al. 2020). 
Magnesium serves important function in protein metabolism, regulation of cardiovascular 
system, energy release from muscle, bones formation, and regulation of body temperature 
(Akram et al. 2020; Allen and Sharma, 2019; Gragossian and Friede, 2019). Copper plays a 
vital role in formation of red blood cell and absorption of iron in gastrointestinal tract (Akram 
et al. 2020). Calcium is a vital agent for blood clotting, bone and teeth development (Aliyu et 
al. 2025; Abubakar et al. 2022). Other functions of calcium in the body include regulation of 
vasodilatation and vascular contraction, impulse transmission, muscle contraction, intracellular 
signaling, and hormones synthesis (Catharine et al. 2018). Zinc serves many biological 
functions including cell growth and development, sexual maturity, fertility, and tissues 
formation (Akram et al. 2020; Baltaci et al. 2018). It also serves significant function in pain 
relief, proliferation and maturation of immune cells, hair development, regulation of oxidative 
stress, activation of signal transduction, and gene expression (Aliyu et al. 2025; Baltaci et al. 
2018; Kimura and Kambe, 2016).Copper plays a vital role in bone formation, hematopoiesis 
and serves as cofactor of enzymes particularly catalase, ferro-oxidase, tyrosinase and 
cytochrome oxidase (Abubakar et al. 2025). Iron is an essential component of haemoglobin, a 
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pigment responsible for transportation of oxygen in the blood (Akram et al. 2020). It regulates 
the activities of many enzymes and proteins involve in oxidation reduction reactions, 
hemoglobin synthesis, oxygen transport, cellular growth and development (Akram et al. 2020; 
Yiannikourides and Latunde-Dada, 2019).  
In this finding, a reasonable amount of phytates, oxalate, tannins, and saponins was observed 
in the ethanol leaves extract of Eluesine indica. Anti-nutritional factors decrease the absorption, 
digestion, and utilization of nutrients in foods and their products (Aliyu et al. 2025). Phytates 
bind essential minerals to form insoluble complexes that decrease the bioavailability of 
minerals by inhibiting their absorption in the digestive tract (Chen and Xu, 2023). Phytic acid 
inhibits the activities of digestive enzymes resulting to decrease in nutrients absorption 
(Smeriglio et al. 2017). Oxalate inhibits the absorption of Ca+ leading to limited amount of 
calcium for different roles in the body (Unuofin et al. 2017). It binds to plasma Ca+ to yield 
calcium-oxalate complexes that accumulate to kidney stones (Joye, 2019; Unuofin et al. 2017). 
Oxalates bind minerals to form oxalate salts causing serious adverse health effects (López-
Moreno et al. 2022). 
Tannin combines with protein to form protein-tannin complexes responsible for inhibition of 
activities of certain digestive enzymes resulting to proteins deficiency (Joye, 2019). Tannins 
hinder the absorption and digestion of nutrients (Yegrem et al. 2021). They bind to proteins, 
carbohydrates, and minerals to form complexes that preventing their digestion and absorption 
(Filho et al. 2017). Tannins inhibit the activities of digestive enzymes leading to decrease in 
digestion of nutrients (Rani and Kumar, 2020). Saponin inhibits the digestion of proteins and 
absorption of minerals in the gut resulting to leaky gut formation (Barky et al. 2017). Saponins 
inhibit the absorption of glucose and volatile fatty acids (Yegrem et al. 2021).Over stimulation 
of immune response by saponins causes autoimmune reactions or enhances inflammatory 
conditions (Sharma et al. 2023). Saponins have been reported to bind minerals to form insoluble 
complexes which reduce their bioavailability (Sandeep and Ghosh, 2020). Prolong binding of 
saponins with minerals can leads to anemic condition (Abdelrahman and Jogaiah, 2020). 
Saponins inhibit the activities of proteolytic enzymes such as trypsin and chymotrypsin that 
catalyze the breakdown of dietary proteins into amino acids (da Silva et al. 2021).Alkaloids 
have been associated with rapid heartbeat, paralysis and in fatal case (Veer et al. 2021). 
Alkaloids disrupt signal transmission in nervous system (Veer et al. 2021). Alkaloids inhibited 
the activity of cholinesterase causing certain neurological disorders (Veer et al. 2021). 

Conclusion 

The ethanol leaves extract of Eleusine indica contain significant amount of proximate 
components and minerals content. Thus, E. indica contain essential nutrients required for 
tissues development and normal health maintenance. However, the plant extract demonstrated 
significant amount of phytochemicals suggesting its medicinal properties. 
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