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ABSTRACT 

The plant from family fabaceae has reportedly been used in traditional medicine to treat sore feet and snake bite. 

This research work is aimed at evaluating the toxicity profile and antivenin potential of the plant using standard 

procedures. Preliminary phytochemical screening on crude methanol extract revealed the presence of alkaloids, 

flavonoids, steroids/terpenes, cardiac glycosides, saponin, lipids, carbohydrate and anthraquinones. Hexane 

fraction showed the presence of steroids and lipids only. Chloroform fraction showed the significant presence of 

steroids, alkaloids, and lipids while ethyl acetate showed the presence of all the constituents identified in the crude 

methanol extract. FTIR spectroscopic analysis on the crude methanol extract revealed various characteristic band 

values related to structural features in complex organic compound and aromatic structures. The toxicity 

investigation showed that both crude methanol extract and fractions are nontoxic and safe at the tested doses. The 

antivenin activity evaluated on the chloroform fraction of I. conferta yielded significant result with 40% protection 

at both 125 and 250mg/kg, but no protection was observed at 500 mg /kg. The activity observed might be attributed 

to individual or combined secondary metabolites identified. 

Keywords: Phytochemicals, Toxicity, Antivenin, Indigofera Conferta, herbal  

1.0 INTRODUCTION  

Medicinal plants means species of plant kingdom 

whose parts (such as leaves, roots, stems, fruits or 

seeds) are used or prepared as medicine to treat disease. 

These plants contain secondary metabolites with 

biological properties and are significant source of 

bioactive compounds used in various medicinal usages 

(Weckerle et al., 2022; Davis and Choisy, 2024). The 

term medicinal plant was first used in 1967 in the 

context of the study of hallucinogenic plants, 

knowledge of the beneficial properties of medicinal 

plants to treat diseases represent valuable resources to 

preserve the biological and cultural diversity of 

different ethnicities (Davis and Choisy, 2024; 

Weckerle et al., 2022 ). 

 

Medicinal plants have been used by indigenous 

physicians since pre-historical times and are part of the 

traditional knowledge of humanity.  The use of 

medicinal plants derive from having secondary 

metabolites with biological properties and some are 

important source of components for antiseptives, 

antibioties, antitumors, antivirals, anti inflammatories 

among others. (Hilal et al., 2024; Elshafie et al 2023). 

Antimicrobial, anticancer, antioxidant, enzyme 

inhibitory, anti-aging, anti-hypertensive, 

neuroprotective and anticoagulant effect (Lesellier et 

al., 2021). The most current reports indicate that the 

planet is home to a diversity of 391,000 vascular plants, 

of which at least 35,000 species have a potential 

medicinal use. In addition, 25% of the bioactive 

compounds used in various medicine come from 

plants, there are also reports indicating that at least 80% 

of the world’s population depend on traditional herbal 

remedies (Kew, 2020) 

 

Indigofera conferta belongs to the family fabaceae. 

Plant commonly found growing in red soil and is an 

annual herb with sticky hairy leaves and flowers. It can 

grow up to 2 feet high. Its leaves also possess hairs and 

is distributed throughout the tropical region of West 

Africa (Burkil, 1995). I. Conferta is used in traditional 

medicine for various diseases including sore feet, snake 

bite and infected wound (Abdulkadir et al., 2015; 

Omara et al., 2020). The biological activities of this 

plant includes, antibacterial, antisnake and reduction of 

bleeding time of envenomed rats (Abdulkadir et al., 

2015; Isah et al, 2026).  

 

One of the basic criteria set by WHO for the use of 

herbs as medicine is that they should be shown to be 

non-toxic. Although the use of ethno medicines is 

widespread in Africa, most of the plants have not been 

investigated for toxicity.  A lot of adverse reactions 

were reported from locally used herbal medicines. I. 

Conferta have been reported locally to treat numerous 

diseases such as sore feet, snake bites, infected wounds 

etc. but yet the toxicity profile of the plant have not 

been reported. Therefore, this research will investigate 
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the phytoconstituents present, toxicity profile and 

antivenin potential of I. conferta .  

 

2.0 MATERIALS AND METHODS 

2.1 Plant Collection and Identification  

Fresh aerial part of Indigofera Conferta was obtained 

from Samaru Local Government of Kaduna State, 

Nigeria. The sample was identified and authenticated 

by Mallam Namadi Sanusi of Herbarium Unit, 

Department of Botany, Faculty of Life Science, 

Ahmadu Bello University Zaria, where a voucher 

specimen number V/N ABUHO/637 was obtained. 

 

2.2 Plant Preparation  

The fresh aerial part of Indigofera Conferta were 

properly cleaned and washed carefully with distilled 

water (3 litres) but not excessive, shade dried, 

pulverized, labelled and stored at room temperature. 

 

2.3 Plant Extraction  

The powdered plant material (786 g) was extracted in 

an airtight glass bottle containing 3 litres of methanol 

for three (3) days, the extract was filtered using 

Whatman No.1 filter paper and solvent was evaporated 

using rotary evaporator. The resulting crude extract 

was dried and subsequently weighed to determine the 

percentage yield. The crude methanol extract (58 g)  

obtained was then successively subjected to liquid-

liquid extraction with hexane (250 cm3), chloroform 

(250 cm3) and ethyl acetate (250 cm3) in sequential 

order of polarity, afforded hexane, chloroform  and 

ethyl acetate fractions respectively.  

 

2.4 Qualitative Phytochemical Screening 

 Each crude extract and fraction (2 g) was subjected to 

a preliminary phytochemical screening to detect for the 

presence of secondary metabolites according to the 

procedures described by (Garba et al., 2025).  

 

2.5 FITR Analysis  

FTIR spectra of crude methanol extract were recorded 

in the range of 4000-400 cm-1 using a spectrometer. 

Transmittance was measured to identify the absorption 

peaks corresponding to various molecular vibrations 

(Mayuresh  and Madhura, 2025)  

2.6 Venom Sample  

The venom of an adult Naja nigricollis was collected 

by the milking method of Markfalane (Markfalane, 

1967; WHO, 2021). It was pooled lyophilized and 

stored at 40C until required.  

 

2.7 Experimental Animals  

Swiss albino mice (19-26 g) of both sexes were 

obtained from the Animal House Facility of the 

Department of Pharmacology and Therapeutics, 

Ahmadu Bello University Zaria, Nigeria. They were 

fed with a laboratory diet and water, then placed in 

propylene cages at room temperature under standard 

conditions (12-h light and 12-h dark cycle). 

 

2.8 Median Lethal Dose (LD50) Determination of the 

Crude Methanol Extract and Fractions 

The route of administration was oral using the method 

described by Lorke (1983; OECD, 2022). In the first 

stage, exactly nine mice of different sexes were divided 

into three groups of three mice each. Groups 1, 2 and 3 

received 10, 100 and 1000 mg/kg, respectively. In the 

second phase, three mice were used based on the results 

of the first phase. Each of the three mice received 

different doses of the extract (1600, 2900, 5000 

mg/kg). The experiment was repeated for hexane, 

chloroform and ethyl acetate fractions sat the same 

graded doses. The median lethal dose was calculated as 

follows:  

LD50=  √𝑀𝐿𝐷𝑥𝑀𝑆𝐷       …………………….(1)        

Where: 

MLD –Minimum lethal Dose 

MSD –Maximum survival Dose 

 

2.9 Statistical Studies 

Statistical analysis was performed by one-way analysis 

of variance (ANOVA), followed by multiple 

comparisons of values in control versus treatment 

groups using post hoc Dunnett's test. The results were 

considered significant at p < 0.05. All the analysis was 

done using statistical package for the social sciences 

(SPSS) version 20.0. 

3.0 RESULTS AND DISCUSSION 

Table 1: Percentage Yield of Indigofera Conferta Crude Methanol Extract and Fractions 

Fractions  Colour  Weight (g) Yield (w/w%) 

Hexane Dark green  7.4 21.3 

Chloroform  Light green 0.9 0.2 

Ethyl acetate  Light brown 1.6 0.5 

Methanol (Crude) Greenish brown 34.7 44.1 

 
The percentage yield of methanol crude extract 

obtained from (786 g) of pulverized aerial part of 

Indigofera conferta was (58.0 g) which represents 

(7.4% w/w). Subjecting the crude extract (34.7 g) to 

liquid-liquid extraction, the percentage yield recorded 

are 7.4g, 0.9g and 1.6g equivalent to 21.3%, 0.2% and 

0.5% respectively.  
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Table 2: Results of Qualitative Phytochemical Screening of Indigofera Conferta crude methanol extract and 

fractions  

Constituents   Test Methanol 

Crude  

Hexane  Chloroform Ethyl acetate  

Alkaloids Mayer  

Waganer 

Hagers 

++ 

++ 

++ 

- 

- 

- 

++ 

++ 

++ 

+ 

+ 

+ 

Flavonoids Ferric Chloride 

Alkaline 

Shinoda 

 

+++ 

+++ 

+++ 

- 

- 

- 

- 

- 

- 

++ 

++ 

++ 

Steroids/ 

Triterpenoids 

Salkowski 

Libermann Burchard 

+++ 

+++ 

+++ 

+++ 

++ 

++ 

++ 

++ 

Tannins 

  

Ferric Chloride 

Lead acetate  

+++ 

+++ 

- 

- 

- 

- 

++ 

++ 

Cardiac 

Glycosid

es 

Killer Killiani  +++ - + ++ 

Saponins Frothing +++ - - + 

Anthraquinones Borntrager ++ - + + 

Carbohydrates  Molich 

Fehling 

+++ 

+++ 

- 

- 

 

- 

- 

+ 

+ 

Phenols Ferric Chloride +++ - - ++ 

Lipids Sudan + ++ ++ + 

++ = Significantly present + = Slightly present - = Absent 

The qualitative phytochemical screening of Indigofera 

conferta crude methanol extract revealed the presence 

of secondary metabolites such as alkaloids, flavonoids, 

tannins, steriods/terpenes, cardiac glycosides and 

saponins, hexane fraction showed the presence of 

steroids and lipids only, chloroform fraction showed 

the significant presence of steroids, alkaloids, and 

lipids while ethyl acetate revealed the presence of all 

the constituents identified in the crude methanol extract 

as shown in Table 2. These components have been 

reported to be associated with different 

pharmacological activities of the plant (Muhammad et 

al, 2022) 

 
Figure 1: FTIR of crude methanol extract 

 

Table 3: FTIR Peaks of I. conferta crude methanol extract  

Peaks(cm-1)  Functional group  Interpretation  

665.00 Out of Plane C-H bending, 

O-N=O bending  

Confirms the presence of aromatic structures  

 

609.00 Skeletal vibrations or out of 

plane bending modes         

C-N-O bending  

Related to structural features in complex 

organic compounds  

 

537.00 Metal-ligand vibrations or 

complex interaction  

Commonly associated with organic functional 

groups  

 

https://portal.issn.org/resource/ISSN/3027-1118


 

358 

 

IJSGS FUGUSAU VOL.12(3)                                                                             WEBSITE: https://fugus-ijsgs.com.ng 

DOI: https://doi.org/10.57233/ijsgs.v12i3.1197 ISSNp: 2488-9229; ISSNe:  3027-1118 

 

 
The FTIR result of the crude methanol extract revealed 

the presence of various functional groups at finger 

print region such as aromatic C-H bending, O-N=O. 

bending, O-N-O bending in complex organic 

compound and metal-ligand vibrations (Dev and 

Mukadam 2025). (figure 1) This molecular finger print 

of the plant chemical composition facilitate the 

identification of functional groups that contribute to its 

biological activities (Selvaraju et al., 2021). 

Table 4a: Determination of Median Lethal Dose (LD50) for Indigofera Conferta crude methanol extract and 

fractions  

Extracts (First Phase) 

Dose (mg/kg) Number of Mice used Mortality 

10 3 0/3 

100 3 0/3 

1000 3 0/3 

Table 4b: Determination of Median Lethal Dose (LD50) for Indigofera Conferta crude methanol extract and 

fractions 

Extracts (Second Phase) 

Dose (mg/kg) Number of Mice used Mortality 

1600 1 0/1 

2900 1 0/1 

5000 1 0/1 

 

LD50=  √5000 𝑋 5000         

= 5000mg/kg  

The acute toxicity profile of the crude methanol extract 

and fractions of Indigofera Conferta was studied. The 

median lethal dose (LD50) was found to be greater than 

5000mg/kg  mg/kg each. This suggests that the extract 

and fractions are nontoxic (Lorke, 1983; OECD, 2022), 

and are relatively safe administered doses. The minimal 

lethal dose (LD99) of Naja nigricollis venom estimated 

by probit analysis was 5.75 mg/kg. However, Isah et al. 

(2022) reported higher value (9.7 mg/kg). This 

variability observed in the minimal lethal dose of 

venom may be due to differences occur as a result of 

composition due to geographic location, subspecies, 

season, age, and diet of snakes. 

 
Table 5: In vivo Detoxifying Effect of Indigofera Conferta  Chloroform Fraction on Naja nigricollis Venom 

Treatment 

Components 

Control 

group (LD99+NS) 

% Survival of Mice within 24 hours 

on different treatments 

(LD99 + 125) 

=T1 

(LD99 + 250) =T2 (LD + 500) =T3 

Chloroform 0 40.0 40.0 0.00 

 

Keys: NS = Normal Saline, T1 = (LD99 + 125) Treatment dose, T2 = (LD99 + 250) Treatment dose and              

T3 = (LD99 + 500) treatment dose 

Based on the phytochemical result obtained in table 2 

above which showed that chloroform, contained 

significant presence of alkaloids and steroids compared 

to the other fractions tested. The chloroform fraction 

was therefore, subjected to antivenin activity. The 

result showed 40%protection each at 125 and 

250mg/kg doses however, no protection was observed 

at highest dose (500mg/kg). (Table 5). Flavonoids, 

tannins and terpenoids have been reported to possess 

important pharmacological activities, including 

protein-binding, enzyme-inhibitory, antioxidant and 

anti-inflammatory properties. These activities may 

contribute to the neutralization of some toxic effects 

associated with snake venom. Recent studies have also 

demonstrated that phytochemicals such as flavonoids, 

terpenoids and sterols can interfere with venom 

enzymes and other biologically active components 

involved in snake envenomation (Yusuf et al., 2019; 

Omara et al., 2020; Isah et al., 2022). Therefore, the 

observed antivenom activity of the chloroform fraction 

of Indigofera conferta may be attributable to the 

presence of these bioactive constituents, either 

individually or through synergistic interactions among 

different phytochemicals present in the fraction. 

 

4.0 CONCLUSION 

The research work showed that I.Conferta is nontoxic 

and relatively safe at administered dose and 

significantly, demonstrated antivenin activity against 

Naja nigricollis Venom and therefore, confirmed its 

medicinal claim in the treatment of snake bite. The 

observed activity might as a result of the secondary 

metabolite identified.   
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