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Abstract
Escherichia coli is a type of Gram-negative bacteria that is commonly found in the human digestive tract. It has been reported as 
one of the bacteria that has been resistant to several antibiotics. This study aims to determine four (4) types of weed extracts that are 
considered but have not been used as antibacterial compounds against E. coli. This experimental study used a completely 
randomized design with several types of plant extracts, namely Acalypha indica L., Ageratum conyzoides, Phyllanthus niruri L., 
and Amaranthus spinosios at various concentrations (0, 50, and 100%). The results showed that the plant extract of A. indica L. had 
the ability as an antibacterial against the growth of E. coli at concentrations of 50% (1.41 ± 0.12) and 100% (1.53 ± 0.01) compared 
to other extracts. Meanwhile, the lowest average diameter of the inhibition zone for E. coli bacteria was found in the treatment of A. 
spinosios grass leaf extract 50% (1.17 ± 0.05).    
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1. INTRODUCTION

Escherichia coli is commonly found in the 

human and poultry digestive tracts [1] with a colony 

count of 104-105 CFU/mL. In addition, E. coli 

bacteria cause many gastrointestinal infections 

which are strongly influenced by environmental 

hygiene [2]. E. coli bacteria are pathogenic if they 

are outside the intestinal digestive tract, one of 

which can infect the urinary tract, bile duct, and 

other cavities in the stomach [3]. This bacterium 

belongs to the Gram-Negative bacteria which have 

a 3 layers of cell walls, namely lipopolysaccharide, 

protein, and phospholipids, which are highly 

resistant to antibacterial compounds compared to 

Gram-Positive bacteria [3].  

E. coli bacteria have been reported as one of the 

bacteria that has been resistant to several antibiotics 

[4]. There was an increase from 7.2% (in 1950 in 

America) to 63.6% (2000) which also increased in 

several other countries [5]. Resistance to E. coli 

pathogenic bacteria are very dangerous because 

 
they can cause sporadic and endemic infections [6]. 

Thus, various studies are needed on new antibiotics 

that are potential to inhibit or kill resistant bacteria 

at affordable prices. 

Several studies have been carried out to 

overcome the resistance of pathogenic bacteria by 

utilizing several antimicrobial compounds. One of 

which is by utilizing several plant extracts. Plants 

are one type of natural resource that has a lot of 

antimicrobial agents and still needs a lot of 

exploration in finding new drugs [7]. One of which 

is weeds which are considered weeds and they are 

rarely used. 

Several types of extracts of weeds or weeds that 

have been researched to inhibit the growth of 

pathogenic bacteria that are resistant to antibiotics 

include Lophatherum gracile Brongn [8], Mimosa 

pudica [9], Cyperus rotundus [10], Imperata 

cylindrica [11], Acalypha indica L. L. [12][13], 

Ageratum conyzoides [14][15], and Phyllanthus 

niruri L. [16]. This study aims to determine four 

types of weed extracts that are considered but have 

not been used as antibacterial compounds against E. 

coli.  

 

2. MATERIALS AND METHODS 

 

This experimental study aims to determine the 

potential of some grass extracts as antibacterial 

compounds against E. coli at concentrations of 0, 

50, and 100%; and using the agar diffusion method. 

The materials used were Nutrient Agar (NA) media, 

and wild grass extracts, namely: (1) Acalypha 
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indica L., (2) Ageratum conyzoides, (3) Phyllanthus 

niruri L., and (4) Amaranthus spinosios. Apart from 

that, the materials needed are cotton, spirit, 

aluminum foil, distilled water, 70% and 95% 

alcohol [17], and E. coli. The tools needed are 

incubator, Bunsen, volume pipette, Erlenmeyer, 

beaker glass, 1000 mL micropipette, Petri disk, 

paper disk, ose, hot plate, analytical balance, 

mortal, crusher, test tube, stirrer, and tweezers. 

The first stage is washing the grass leaves prior 

to use. Clean grass leaves are then air-dried at room 

temperature. The material is then crushed with a 

blender into smaller pieces, sifted to obtain powder, 

stored in a glass beaker, and covered with 

aluminum foil [18]. 

The NA media is prepared with the appropriate 

procedure listed on the label where the media is. 

For NA media, weighed as much as 2.8 g NA and 

then dissolved in 100 mL of distilled water each. 

After that, put into a 500 mL Erlenmeyer flask and 

sterille with other equipment using an autoclave of 

121 ºC, 1 atm for ± 15 min [18]. 

Rejuvenation of bacterial isolates in this study 

used E. coli which had previously been obtained as 

the parent of the bacterial culture, by taking ± 1 ose 

and growing it, and streaking it on NA media so 

that it was slanted in a test tube. After that, the 

rejuvenation results were incubated at room 

temperature for 24 h and the growth of bacteria was 

observed by measuring the diameter of the 

inhibition zone [17]. 

The antibacterial activity test stage (Diffusion 

Method) was carried out by taking as much as 1 mL 

of bacterial starter from the dilution and then 

pouring it into 9 mL of NA media in a sterile agar 

plate. While waiting for it to solidify, soak the 

paper disc for ± 10 min in each of the grass extracts 

that have been prepared with various treatment 

concentrations of 0, 50, and 100%. Next, place the 

paper disc on the surface of the NA media in a petri 

dish which has been mixed with bacterial isolates 

and incubated at room temperature for 24 h. The 

antibacterial observation was carried out by looking 

at the clear zone around the disc paper. Afterward, 

the observed data were further analysed [18]. The 

data obtained in the form of diameters of the 

inhibition zones of several extracts at various 

concentrations were analyzed using the 5% 

Kruskall Wallis Test which had previously been 

analyzed for Normality and Homogeneity. 

 

3.  RESULTS AND DISCUSSIONS 

 

Leaves of A. indica L., A. conyzoides, P. niruri 

Figure 1. Leaves of Acalypha indica L (a), Ageratum conyzoides (b), Phyllanthus niruri L. (c), and Ama-
ranthus spinosios (d).  

Plant Species 
Concentration Extract 

0% (Control) 50% 100% 

Ageratum conyzoides 1.02 ± 0.02a 1.31 ± 0.09c 1.47 ± 0.07de 

Acalypha indica L. L. 1.00 ± 0.00a 1.41 ± 0.12cde 1.53 ± 0.01e 

Phyllanthus niruri L. 1.00 ± 0.00a 1.18 ± 0.07b 1.38 ± 0.22cd 

Amaranthus spinosios 1.00 ± 0.00a 1.17 ± 0.05b 1.53 ± 0.09e 

Table 1. Mean Diameter of Inhibition Zone of Leaf Extract against Escherichia coli.  
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L., and A. spinosios (Figure 1) were dried naturally 

for ± 3-4 d. Then each leaf was extracted using 

sterilled distilled water according to the 

concentration treatment (0, 50, and 100%). The 

antibacterial activity test of E. coli was evaluated 

using the diffusion method. The diameter of the 

inhibition zone of each treatment was observed for 

24 h of the incubation period (Figure 2). The results 

obtained on the diameter of the inhibition zone for 

E. coli growth at various can be seen in Table 1. 

Based on Table 1, it can be seen that the average 

diameter of the inhibition zone is the highest for A. 

spinosios (1.53 ± 0.09) and A. indica L. (1.53 ± 

0.01) with 100% concentration (Table 1). 

Meanwhile, the lowest average diameter of the 

inhibition zone for E. coli was found in the 

treatment of A. spinosios grass leaf extract (1.17 ± 

0.05) with a concentration of 50%. Table 1 also 

shows that the average diameter of the inhibition 

zone of all types of leaf extracts was greater than 

the control treatment. This shows that the higher the 

concentration of leaf extract gave the larger the 

diameter of the inhibition zone for bacterial growth. 

The increase in inhibition zone activity is possible 

because the higher the concentration of the extract 

used, the more antibacterial substances it contains.  

Homogeneity and normality analysis showed 

that the data was not homogeneous, so the analysis 

in this study used the Kruskal Wallis test (Sig 0.00). 

Based on the results of the SPSS analysis with a 

confidence level of 95%, it showed that the 

concentrations of some grass leaf extracts showed a 

significant difference (Table 2). 

Based on the mean, Table 1 shows that the 

growth inhibition ability of grass extracts against E. 

coli at a concentration of 50% was highest in A. 

indica L. leaves and the lowest average was found 

in A. spinosios leaf extract. At 100% concentration, 

the inhibition ability of grass extracts against E. coli 

was highest in A. indica L. plants and the lowest 

mean diameter was found in P. niruri L. plants 

(Table 1). Acalypha indica L., leaves have greater 

antibacterial ability than the other three types of 

grasses. This is because Acalypha indica L. 

contains secondary metabolites, namely alkaloid 

compounds, flavonoids, catechol, phenolic 

compounds, steroids, and saponins [13] which have 

been shown to be effective as an antioxidant, 

anticancer, antiviral, antidiabetic, and antifungal 

compounds [19]. In addition, this grass also 

contains acalyphines, polyphenols, tannins, and 

essential oils which are beneficial to health and 

have been shown to have abilities as antioxidant 

compounds [20]. This is supported by other 

research, which states that the A. indica L. plant has 

a flavonoid content of 18.84 mg QE/g extract [21] 

and 21.50 ± 3 mg QE/g extract and 19 .0 ± 3 mg 

QE/g extract [12]. The flavonoid content of A. 

indica L. has the ability as an antibacterial 

compound that works by damaging the bacterial 

cell walls [12] and has antifungal activity [22]. 

In addition, the leaves of A. spinosios, A. 

conyzoides, and P. niruri L., have the ability as 

antibacterial compounds in E. coli. This is because 

these grasses contain secondary metabolites that can 

inhibit the growth of bacteria. Based on the results 

of research using a gas chromatography-mass 

spectrometry on the n-hexane extract, the A. 

conyzoides plant contains coumarin and 

ageratochromen compounds which have 

antibacterial abilities, namely inhibiting bacterial 

growth [14]. In addition, A. conyzoides also 

contains saponins, flavonoids, polyphenols, and 

essential oils which are known as disinfectants to 

kill pathogenic microorganisms [23]. Other studies 

also support that the polyphenol compounds in the 

A. conyzoides plant have been shown to have 

antibacterial activity and coumarin compounds [24].  

Table 2. Mean Diameter of Inhibition Zone of Leaf 
Extract against Escherichia coli  

  Diameter of inhibition zone (mm) 

Chi-square 52.596 

df 11 

Asymp. Sig. .000 

Figure 2. Zone of Inhibition of leaf extracts of (a) 
Ageratum conyzoides and (b) Amaranthus spinosios 

at various concentrations (0, 50, and 100%). 
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P. niruri L. also has benefits as a medicine for 

fever, canker sores, hepatitis, gastrointestinal 

disorders, skin diseases, and diarrhea [25] because 

secondary metabolites have antibacterial activity. 

This is in accordance with the results of 

phytochemical tests kaur et al. [26] which showed 

that this plant contains bioactive compounds that 

have antibacterial activity, namely terpenoids, 

alkaloids, flavonoids, saponins, and tannins. 

Meanwhile, based on table 1, A. spinosios grass 

also showed antibacterial activity. This is consistent 

with the results of the study that the A. spinosios 

plant contains secondary metabolites, namely 

alkaloids, saponins, flavonoids, tannins, phenols, 

anthraquinones, and steroids which function as 

antibacterial compounds [27]. 

Based on the results of the research above, it was 

shown that extracts of grass plants A. indica L., A. 

conyzoides, P. niruri L., and A. spinosios could 

inhibit the growth of E. coli which are Gram-

Negative bacteria. This is because the cell wall of 

Gram-Negative bacteria has a more complex 

chemical composition, due to the presence of a 

peptidoglycan layer and three polymer layers, 

namely lipoprotein, outer membrane, and 

lipopolysaccharide, making it more difficult for 

active drug compounds to penetrate the cell walls of 

Gram-negative bacteria than Gram-positive bacteria 

[15]. 

 

4. CONCLUSIONS  

 

The antibacterial activity of several types of 

weed extracts on the growth of E. coli study 

concluded that the plant extract of Acalypha indica 

L. had the ability to be an antibacterial against the 

growth of E. coli at a concentration of 50% (1.41 ± 

0.12) and 100% (1.53 ± 0.01) compared to other 

grass extracts. Meanwhile, the lowest average 

diameter of the inhibition zone for E. coli was 

found in the treatment of Amaranthus spinosios at a 

concentration of 50% (1.17 ± 0.05).    
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