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Abstract: 

The study was conducted to check the phytochemical composition and antibacterial 
potential of Ageratum conyzoides (Goat weed) leaf extracts on selected test 
bacteria. Samples of fresh leaves were collected and screened for phytochemicals 
using methanol and aqueous solvents using standard methods. The Agar well 
diffusion technique was used to assess the antibacterial activity of two extracts 
(methanol and aqueous) at varying concentrations against the chosen test 
organisms. Additionally, the Minimum Bactericidal Concentration (MBC) and 
Minimum Inhibitory Concentration (MIC) of the extracts were determined. Alkaloids, 
tannins, flavonoids, saponins, steroids, and phenols were found in both extracts as 
determined by the phytochemical investigation, however, terpenoids was absent. 
The statistical analysis indicated a significant difference (p<0.05) in the zones of 
inhibition at different concentrations among the methanol and the aqueous extract of 
the leaf, with the methanolic extract exhibiting stronger antibacterial activity than the 
aqueous extract. From the research results, it was found that both aqueous and 
methanol extracts have the same MIC of 50% for each test bacteria while the MBC 
for methanol extracts for E. coli was 40% and 25% for both Salmonella species and 
S. aureus and for aqueous leaf extracts, the MBC for E. coli was seen as 25% and 
for Salmonella species 30% except for S. aureus where no MBC was observed. The 
Methanol extract is more effective than the aqueous which may be due to the 
varying polarity of the solvents, the different phytoconstituents are soluble to varying 
degrees. The results of the study indicate that more work is necessary to identify 
and evaluate the effectiveness of the A. conyzoides leaf extracts in order to 
potentially use them for the treatment of certain bacterial illnesses. 
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INTRODUCTION 

Plant resources are abundant in Africa, including 

Nigeria. Unfortunately, because of an over-

dependence on Western goods, these natural 

gifts from God have been overlooked (Abou-Zaid 

et al., 2021; Onuoha et al., 2013). Many Nigerian 

communities recognize Ageratum conyzoides, 

often known as goat weed, by different names. 

The Yorubas call it as Imiesu; Igbo, Ula ujula; 

Hausa, Idoma; Utolugwu, Tiv; Ngokwasw 

Ahenhen; and Igedes, Ufuopioko (Amadi et al., 

2012; Onuoha et al., 2013). It has been 

documented that about 70–95% of the rural 

population living in developing nations still 

mostly rely on medicinal herbs for their first line 

of treatment (Nasrin, 2013; Prasathkumar et al., 

2021; Rahman et al., 2022). Plant extracts have 

been utilized for a very long period in 

industrialized nations because they are natural 

and generally harmless (Iqbal et al., 2019). 

Phytochemicals, which have anti-oxidant 

micronutrients like copper and zinc as well as 

organic and inorganic substances like phenolic 

acid, are primarily responsible for the therapeutic 

qualities of plants (Al-Mahweety, 2016; Altemimi 

et al., 2017; Michalak, 2022; Sharma et al., 

2021). Only 15% of medicinal plants have been 

assessed globally for their phytochemical and 

phytopharmacological potential (De Luca et al., 

2012).  

Medicinal plants are abundant in providing 

biological habitats for dietary supplements, 

pharmaceutical intermediates, and conventional 

and contemporary medicine (Iqbal and Ashraf, 

2018; Onuoha et al., 2013; Shahzad et al., 

2017). The tropical medicinal plant A. 

conyzoides contains pharmacologically active 

components (Singh et al., 2016). It has been 

used as a therapy for a variety of ailments in 

different regions of the world. It is a traditional 

treatment for craw-craw, boils, wounds, and 

leprosy in Cameroon, India, and Brazil. It is also 

used internally for uterine problems, purulent 

ophthalmia, and gynecological illnesses (Chahal 

et al., 2021; Dash and Pn, 2011). In addition, the 

extract is widely used in Nigeria to treat skin 

conditions and promote wound healing. A 

decoction of the extract is also administered 

orally to cure diarrhea and relieve children's 

navel aches (Kotta et al., 2020; Md et al., 2013; 

Sharma et al., 2021). Antimicrobial resistance 

causes several problems, including the inability 

of antimicrobial medications to treat illnesses 

caused by infectious organisms (Iqbal and 

Ashraf, 2020; Osuntokun et al., 2018). The WHO 

has long urged nations to collaborate with 

traditional physicians to better identify and 

capitalize on regions that comparatively provide 

modern, safe treatments for illnesses with both 

microbial and non-microbial causes (Dhingra et 

al., 2020). The medicinal benefits of the weed 

have been recognized since ancient times when 

it was used to treat conditions such as burns, 

wounds, infectious illnesses, arthritis, 

headaches, dyspnea, pneumonia, inflammatory, 

asthmatic, spasmodic, and hemostatic effects, 

stomach problems, gynecological disorders, 

leprosy, and other skin disorders (Oladejo et al., 

2003; Osuntokun et al., 2018). 

Over time, infectious illnesses caused by 

bacteria have become the leading cause of 

death globally (Bhattarai et al., 2021). Reports 

show that bacteria have undergone modification 

that certain antibacterial drugs are now resistant 

to bacterial infections, as well as the later side 

effects on humans (Ashraf et al., 2020; Breijyeh 

et al., 2020; Xuan et al., 2023). The problem of 

rising antibiotic resistance, together with the 

variety of adverse effects resulting from current 

medicines and the rise of illnesses for which 

there is now no cure, makes the hunt for novel 

antimicrobial drugs a very pertinent and 

significant area of study. Plants have long been 

employed in traditional medicine to treat 

microbiological diseases (Chinemerem 

Nwobodo et al., 2022; Iqbal and Ashraf, 2021; 

Muteeb et al., 2023; Xuan et al., 2023). 

It has been suggested that A. conyzoides crude 

extracts provide a potential means of controlling 

plant-pathogenic fungi (Singh et al., 2013). 
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There are reports that the leaves of the plant 

contain anti-inflammatory qualities and don't 

appear to be harmful to the liver (Moura et al., 

2005). A. conyzoides essential oil has a distinct 

aroma and has been shown to have anti-

inflammatory, analgesic, and antipyretic 

properties (Abena et al., 1996; Sukmawan et al., 

2021). The current study was carried out to 

check the phytochemical composition and 

antibacterial potential of A. conyzoides leaf 

extracts on selected test bacteria. 

  

MATERIAL AND METHODS 

Plant samples 

The investigation was conducted at the 

Microbiology Laboratory of Jospeh Sarwuan 

Tarka University Makurdi, Benue State, Nigeria 

whereas the fresh samples of Ageratum 

conyzoides were collected and identified in the 

Botany Department of the University. The leaves 

were cleaned, sorted, and allowed to air dry in 

the laboratory for two weeks at room 

temperature. A mortar and pestle were used to 

pound the dried leaves into a powder, which was 

then filtered through a sieve. For a subsequent 

extraction, a sealed container was subsequently 

used to store the leaf powder. 

Preparation of crude extract 

The powdered leaves were weighed (100g), and 

then steeped for three days (seventy-two hours) 

in 500ml of distilled water and 500ml of 

methanol while being continuously shaken. 

Whatman No. 1 filter paper was used to filter the 

extracts to get rid of the residue. To get the 

crude extract, the filtrate was evaporated in a 

water bath at 50 °C (Idris et al., 2009). The 

prepared aqueous and methanol extracts were 

stored in sample containers until needed for 

phytochemical and antibacterial testing. 

Phytochemical Screening 

Standard procedures were used to 

phytochemically screen the aqueous and 

methanolic leaf extracts of A. conyzoides for the 

incidence of alkaloids, flavonoids, saponins, 

tannins, steroids, quinones, proteins, glycosides, 

phenols, and terpenoids (Aernan et al., 2023; 

Ngbede et al., 2008). 

Test for Steroids 

A few drops of acetic acid were used to dissolve 

1g of the plant extract. After being slowly heated 

and cooled by running water, a drop of 

concentrated H2SO4 acid was applied to the 

sidewalls of the test tube. The incidence of 

steroids was revealed by the emergence of 

green color (Das et al., 2014). 

Test for Saponins 

After rapidly shaking around 2ml of the extracts 

with distilled water, the incidence of saponins 

was confirmed by the production of foamy 

leather (Auwal et al., 2014). 

Test for Phenol 

In a test tube containing 1ml of the extract in 2ml 

of distilled water, a few drops of 10% ferric 

chloride solution were added; the green 

coloration suggested the incidence of phenol 

(Ahmed et al., 2019). 

Test for Quinones 

Quinones were detected by a blue-green or red 

color when around 2ml of the extract was 

combined with concentrated sulphuric acid (Irum 

et al., 2021). 

Test for Terpenoids 

Two milliliters of the extract were mixed with a 

few drops of chloroform, and to create a layer, a 

few drops of strong sulfuric acid (H2SO4) were 

added. The existence of terpenoids was quickly 

confirmed by the production of a reddish-brown 

precipitate (Irum et al., 2021). 

Test for Flavonoids   

When two to four drops of ferric chloride were 

added to 2ml of extract, the presence of 

flavonoids was indicated by a blackish-red hue 

(Tyagi and Agarwal, 2017). 

Test for Tannins 
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One milliliter of the extract was mixed with 

roughly three drops of 0.1% ferric chloride; the 

outcome was a blue-black or brownish-green 

color that indicated the occurrence of tannin 

(Auwal et al., 2014). 

Test for Alkaloids 

A few drops of 2N HCL were mixed with around 

2ml of the extract to create an aqueous layer, 

which was then decanted and mixed with one or 

two drops of Mayer's reagent. Alkaloids were 

present when a white turbidity or precipitate 

formed (Etangetuk and Idung, 2023). 

Antimicrobial Activity Testing 

Test Organisms 

Escherichia coli, Salmonella spp., and 

Staphylococcus aureus cold-stored Agar slant 

cultures were acquired from the Microbiology 

Laboratory of the Joseph Tarka Sarwuan 

University, Makurdi, Benue State. The 

organisms were resuscitated in buffered peptone 

broth for a viability test before being subcultured 

onto nutrient agar medium and incubated at 

37°C for 24 hours. By subjecting the cultures to 

a variety of biochemical tests, such as 

coagulase production, catalase, indole, citrate 

utilization, and oxidase test, the likely identity of 

the clinically derived isolates was further 

established (Hussain et al., 2016; Lyne and 

Grange, 1995; Saleem et al., 2018a; Saleem et 

al., 2018b). 

Reconstitution of the plant extracts 

After weighing the aqueous and methanolic 

extracts (1 g) each, they were combined with 2 

ml of distilled water and methanol, respectively, 

to yield a 500 mg/ml concentration. The double 

broth dilution procedure was then used to create 

concentrations of 250 mg/ml, 200 mg/ml, 125 

mg/ml, and 100 mg/ml (Udochukwu et al., 2015). 

Antimicrobial activity of the plant extracts 

Sterilized Mueller-Hinton Agar plates were used 

for the agar well diffusion method of 

susceptibility testing (Magaldi et al., 2004; 

Valgas et al., 2007). This approach involved 

preparing 0.5 MacFarland turbidity standards of 

Salmonella spp., E. coli, and S. aureus in a 

standard saline broth for 24 hours. The prepared 

Muller-Hinton agar was then poured onto a petri 

dish, stirred to ensure level plating, and allowed 

to harden. Approximately 0.5ml of each 

organism from the 24-hour normal saline broth 

was pipetted onto the dish. The agar plate was 

surface-drilled with a sterile cork borer (4 mm) to 

form wells, and the holes were labeled. The 

extracts were pipetted into the wells using a 

Pasteur pipette to provide about 0.2 ml of each 

concentration. The resultant zone of inhibition 

was kept from overlapping by appropriately 

spacing the wells. The control was ciprofloxacin 

at 500 mg/ml. With a millimeter-calibrated ruler, 

the diameter of the well was determined as the 

resultant zones of inhibitions in triplicate runs of 

the experiment. 

Minimal Inhibitory Concentration (MIC) of the 

plant extracts 

The macro broth dilution procedure was used to 

measure the minimum inhibitory concentration 

(MIC) of the extracts (Aernan et al., 2023; Baron 

and Finegold, 1990). Four sterile test tubes were 

used to inoculate a standardized suspension of 

bacteria into a double-fold serial dilution of the 

extract in a standard saline broth. The 

combinations were incubated at 37 °C for 24 

hours for bacteria and 72 hours for fungus in 

sterile test tubes. The mixes were then checked 

for turbidity, which indicates growth, or absence 

of it, which indicates inhibition. The extract 

solution concentration that suppressed 

microbiological growth was found to be the 

minimal inhibitory concentration. 

Minimum Bactericidal Concentration (MBC) 

of the plant extracts 

The method outlined below was used to 

calculate the MBC of the corresponding extracts 

(Amadi et al., 2012; Asowata et al., 2013). An 

aliquot of the test mixture was removed from the 

MIC tube that did not exhibit any apparent 

growth, and it was then subcultured onto a 

freshly prepared Nutrient agar plate. The plate 

was prepared following the manufacturer's 

instructions, and the bacteria were then 

incubated for 24 hours at 37°C. The lowest 

concentration of extract that demonstrated no 
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bacterial growth was identified as the minimal 

bactericidal concentration. 

Statistical analysis 

The means and standard deviations of the data 

were examined using ANOVA, and differences 

in parameters were assessed for significant 

differences at p<0.05. A statistical package 

service solution (SPSS) version 21 was used for 

all of the analysis. 

 

RESULTS 

Table 1 shows the phytochemical incidence of 

alkaloids, flavonoids, phenols, quinone, 

saponins, steroids, and tannin in the aqueous 

and methanolic leaf extract of Ageratum 

conyzoides while terpenoids were absent.  

 

Table 1.  The incidence of phytochemicals in the 
methanolic and aqueous leaf extract of A. conyzoides. 
Phytochemical 
component 

Methanolic 
extract 

Aqueous 
extract  

Alkaloid + + 
Flavonoids + + 
Phenols + + 
Saponins + + 
Terpenoids - - 
Quinones + + 
Steroids + + 
Tannins  + + 

Key; Present (+), Absent (-) 

 

The zone of inhibition in (mm) of the methanol 

leaf extract of A. conyzoides is presented in 

Table 2. E. coli has the highest zone of inhibition 

across the different concentrations followed by 

Salmonella spp. while S. aureus has the lowest 

zone of inhibition among the different 

concentrations. Statistical analysis showed a 

significant difference across the different 

concentrations using ANOVA, where P-value= 

0.04. 

The zone of inhibition (mm) for the aqueous leaf 

extract of A. conyzoides is displayed in Table 3. 

Salmonella spp. has the highest inhibition zone 

followed by E. coli, and then S. aureus still has 

the lowest inhibition zone just as in the methanol 

extract case. 

Tables 4 and 5 display MIC and MBC of 

methanol and aqueous leaf extract of A. 

conyzoides on the test bacteria respectively. The 

MIC of the entire test for methanol extracts was 

observed at 50% and MBC for E.coli was 40% 

and 25% for both Salmonella species and S. 

aureus. MIC was 50% for all the test bacteria 

with aqueous leaf extract and the MBC for E. coli 

was seen as 25% and for Salmonella species 

30% except for S. aureus where no MBC was 

observed. 

 

 

Table 2. Zones of Inhibition (mm) of the methanol leaf extract of A. conyzoides on the test bacteria. 

Test bacteria 

  

Zones of inhibition (mm) at different concentrations (mg/ml) of extracts Control 

500 (mg/ml) 250 (mg/ml) 125 (mg/ml) 62.5 (mg/ml) 31.25 (mg/ml) Ciprofloxacin 

E. coli 21.50±7.07 18.50±3.54 19.00±1.414 16.00±0.00 6.50±9.12 23.00±8.9 

Salmonella spp. 21.00±0.01 19.50±7.074 17.00±1.42 15.00±1.41 - - 

S. aureus 16.00±0.00 14.50±7.07 14±0.00 - - - 

Data are expressed as mean plus or minus standard deviation of replicate plates (P-value < 0.05). 

 
Table 3. Zones of Inhibition (mm) of the aqueous leaf extract of A. conyzoides on the test bacteria. 

Test bacteria Zones of inhibition (mm) at different concentrations (mg/ml) of extracts Control 

 500 (mg/ml) 250 (mg/ml) 125 (mg/ml) 62.5 (mg/ml) 31.25 (mg/ml) Ciprofloxacin 

E. coli 21.50±7.07 19.50±2.12 18.00±2.12 17.00±1.41 - 20.50±17.00 

Salmonella spp. 24.00±1.41 22.50±7.07 19.00±1.41 18.00±1.41 - 31,00±20.50 

S. aureus 22.50±0.00 19.50±2.12 17.50±7.07 - 0.00 _ 

Data are expressed as mean plus or minus standard deviation of replicate plates (P-value < 0.05).0 

 
 



PSM Biological Research                                                                                                    2024; 9(1): 41-49 

46 
                                                                                                                        PSM Biol Res | https://psmjournals.org/index.php/biolres 

Table 4. MIC of the methanol and aqueous leaf extracts of A. conyzoides on the test bacteria. 

Test bacteria Minimum inhibitory concentrations (MIC) 

Methanol Aqueous 

 MIC MIC 
E. coli 50 50 
Salmonella spp. 50 50 
S. aureus 50 50 

 
Table 5. MBC of the aqueous leaf extracts of A. conyzoides on the test bacteria. 

Test bacteria Minimum bactericidal concentration (MBC) (%age) 

Methanol Aqueous 

 MBC MBC 
E. coli 40 25 
Salmonella spp. 25 30 
S. aureus 25 - 

 
 

DISCUSSION 

The phytochemical components of the aqueous 

and methanol leaf extracts of the plants were as 

follows: alkaloids, steroids, phenols, saponins, 

tannins, and flavonoids, were present while 

terpenoids were absent. This result seems to 

agree with the previous reports (Iqbal et al., 

2019; Kris-Etherton et al., 2002; Surh, 2003) 

they reported that Phytochemicals can be 

employed as agents for chemoprevention, which 

is the use of substances to stop, reverse, or 

delay tumorigenesis, or as chemotherapeutic 

drugs. Alkaloids have been used medicinally for 

around 5000 years. They have anti-malarial, 

anti-cancer, anti-asthma, and antibacterial 

pharmacological constituents for humans (Dey 

et al., 2020; Uzor, 2020). Plant extracts can 

operate against bacterial strains in a variety of 

ways, including by damaging enzymes that are 

necessary for cellular energy generation, the 

manufacture of structural components, and the 

inactivation or destruction of genetic information. 

This research work checked the in vitro activity 

of the methanol and aqueous leaf extracts of A. 

conyzoides on some selected test bacteria: E. 

coli, Salmonella species, and S. aureus. These 

bacteria are pathogenic and can cause serious 

infections such as diarrheal, typhoid fever, strep 

throat, wound infections, gastroenteritis, and 

urinary tract infections (Oladejo et al., 2003). 

The extracts showed antibacterial effects on the 

test organisms at different concentrations, this 

effect is due to the different phytochemical 

constituents of the plants because the 

phytochemicals have certain chemicals that 

inhibit the growth of certain bacteria. There was 

a significant difference in the zone of inhibition 

(P< 0.005) in both the methanol and aqueous 

extracts at different given concentrations as 

reported in several previous studies (Aernan et 

al., 2023; Ashraf and Iqbal, 2022; Hussain et al., 

2016). 

It was observed that both aqueous and methanol 

extracts have the same MIC of 50% for each test 

organism while the MBC for methanol extracts 

for the test organism is; E. coli 50%, Salmonella 

spp. has 25 and likewise S. aureus, while no 

observable MBC effects was experienced on the 

aqueous extracts of test organisms. This means 

that the methanol extract outperforms the 

aqueous, which might be because the two 

solvents have distinct polarity and, hence, 

varying levels of solubility for the different 

phytoconstituents (Aernan et al., 2023; Kebede 

and Shibeshi, 2022). 

 

CONCLUSION 

The therapeutic qualities of Ageratum 

conyzoides are derived from phytochemicals 

found in its leaves, including tannin, saponin, 

alkaloids, phenol, and flavonoids. Antimicrobial 

activity against the test organisms was 

demonstrated by the aqueous and methanolic 

extracts at varying doses. The methanol extract 

in particular showed the most impact among the 

extracts, and as such, it may be used as an 

antibacterial agent to treat infectious pathogenic 

disorders. In the pharmaceutical industry, A. 

conyzoides can be used to make medications 
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that treat a range of illnesses and conditions. 

Antibiotics containing ciprofloxacin may be 

substituted with the extracts in medical 

procedures. 
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