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ABSTRACT  

Upper Respiratory Tract Infection is often word health problem that can 

be caused by Streptococcus pyogenes bacteria. The treatment can use 

antibiotics or medicinal plants as alternative medicine. Bandotan plant 

(Ageratum conyzoides L.) is a plant that has antioxidant and 

antibacterial activity in the presence of phenol and flavonoid 

compounds. The purpose of this study is to determine the antioxidant 

and antibacterial activity of bandotan extract with various solvents. 

Antioxidant testing was carried out using the DPPH method, the 

determination of total phenol and flavonoid levels was continued, while 

the antibacterial activity test using the microdilution method to determine the Minimum 

Inhibitory Concentration (MIC), continue by determination of the Minimum Kill 

Concentration (MKC). The results of antioxidant activity showed bandotan extract of various 

solvents (ethanol 70%, ethyl acetate and chloroform) antioxidant activity with IC50 values of 

126.4871 g/mL, 90.2554 g/mL and 93.2538 g/mL, while the levels of total phenol and total 

flavonoid obtained were 28.85 ± 1.48% and 0.65 ± 0.03 %, 35.06 ± 1.14% and 9.67 ± 0.30%, 

25.85 ± 0.29, respectively. % and 9.68 ± 0.38%. Meanwhile, the results of antibacterial activity 

showed bandotan extract with various solvents (70% ethanol, ethyl acetate, and chloroform) 

antibacterial activity with MIC of 256 ppm and MKC of 512 ppm. 

 

KEYWORDS: Bandotan; antioxidant, antibacterial; Streptococcus pyogenes. 

 

INTRODUCTION 

Acute Respiratory Infection (ARI) is a major health problem in the world. From a global 

perspective, based on the Indonesian Basic Health Research (Riskesdas) 2007, the prevalence 

of ARI is 25.50%.
[1]

 Acute respiratory infections are caused by bacteria and viruses.
[2]
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the bacteria that causes it is Streptococcus pyrogenes. Streptococcus pyrogenes are 

gram-positive which are group A Streptococcus bacteria found on the surface of the 

nasopharyngeal epithelium and skin.
[3,4]

 Streptococcus pyrogenes is a bacterial pathogen that 

can cause various kinds of infections including pharyngitis, impetigo, acute rheumatic fever, 

and tonsillitis.
[5]

  

 

Acute Respiratory Infections (ARI) must be treated immediately using antibiotics. However, 

the inappropriate use of antibiotics or the misuse of antibiotics causes resistance.
[5]

 Antibiotic 

resistance can cause the disease to take longer to heal, the mortality rate or death to be higher, 

and the cost of the treatment process to increase. 

 

In the treatment of Acute Respiratory Infections (ARI), besides using antibiotics, currently 

many medicinal plants are used as alternative treatments. One of the medicinal plants that have 

the potential of antibacterial is Bandotan (Ageratum conyzoides L.). Bandotan (Agerantum 

conyzoides L.) is a plant used by people in the tropics and subtropics in medicine as an 

anti-inflammatory, antinociceptive, antibacterial, burns, malaria, leprosy, dermatitis, asthma, 

and insecticide.
[6]

 The secondary metabolites contained in Bandotan (Agerantum conyzoides 

L.) include flavonoids, coumarins, benzofurans, steroids, and terpenoids.
[7]

  

 

Besides having antibacterial activity, Bandotan (Agerantum conyzoides L.) also has 

antioxidant activity. Bandotan plant (Agerantum conyzoides L.) contains phenolic compounds 

which function as antioxidants and antibacterials. The mechanism of the antibacterial action of 

phenolic compounds is to change membrane permeability and inhibit bacterial enzyme 

activity.
[8]

 Based on a previous study, the Bandotan plant is proven to have antibacterial 

activity. The results of the study showed that Bandotan extract (Ageratum conyzoides L.) was 

proven to have antibacterial activity on Helicobacter pylori b testing the Minimum Inhibitory 

Concentration (MIC) of 10 ± 0.0 mg/ml.
[9]

 Another study suggests that extract of Bandotan 

(Ageratum conyzoides L.) which was tested on Streptococcus aureus and Escherichia coli 

produce inhibition zones of 19.5 ± 2.4 mm and 8.1 ± 20.5 mm, respectively.
[10]

 Therefore, in 

this study, the researchers tested the antioxidant and antibacterial activity of Bandotan extract 

(Ageratum conyzoides L.) with various solvents including chloroform, ethyl acetate, and 

ethanol on Streptococcus pyogenes. 

 

MATERIALS AND METHOD 

This study is an experimental study that included the making of Bandotan Simplicia, Bandotan 
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extract with various solvents (70% ethanol, ethyl acetate, and chloroform), characterization of 

simplicial and extract (drying shrinkage and extract yield), determination of antioxidant 

activity, and determination of total phenol and flavonoid levels, Gram staining, and 

determination of antibacterial activity on Streptococcus pyogenes bacteria. 

 

Materials and Equipment 

Equipment or tools used consisted of a rotary vacuum evaporator (Heidolph), water bath, oven 

(Memmert), autoclave, incubator (Memmert), microscope (Olympus), spectrophotometer 

(Shimazu), moisture balance (Denver instrument IR-30), analytical balance (Mettler Toledo), 

micropipette (Thermo Scientific), blender, laboratory glassware, wire loop, bunsen, volume 

pipette, glass jar, filter paper, spatel, test tube, tube clamp, water bath, object.  

 

The materials used included Bandotan plant (Ageratum conyzoides) (Manoko Experimental 

Garden, Lembang), solvent (70% ethanol, ethyl acetate, and chloroform) (PT. Dwilab Mandiri), 

Streptococcus pyogenes bacteria (Universitas Indonesia), dimethyl sulfoxide (DMSO) (Merck), 

distilled water, sulfuric acid (Merck), Mayer reagent, Wagner reagent, dragendorff reagent, 

magnesium powder, amyl alcohol, hydraulic acid, FeCl3 reagent, Liberman-Burchard reagent, 

DPPH, methanol, ascorbic acid, solution folin-ciocalteu, NaOH, filter paper, aluminum 

chloride, sodium acetate, crystal violet, iodine, safranin, Mueller Hinton Broth (MHB) (Oxoid), 

Blood Agar (Universitas Indonesia), and Mueller Hinton Agar (MHA) (Oxoid). 

 

WORK PROCEDURES 

Plant Determination 

Bandotan plant (Ageratum conyzoides L.) was obtained from the Manoko Experimental 

Garden, Lembang. The determination was carried out at the Biology Department, Faculty of 

Mathematics and Natural Sciences, Universitas Padjajaran Bandung. 

 

Preparation of Simplicia 

1 kg of fresh Bandotan (Ageratum conyzoides L.) was cleaned of dirt or other objects. Then, it 

was cleaned with water and dried by aerating at room temperature or by using an oven with a 

temperature of 50ºC. The drying process was carried out for approximately 6 days. The 

simplicial of Bandotan plant (Ageratum conyzoides L.) which had been made, was pollinated 

using a blender.
[6,11] 
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Simplicia Drying Shrinkage Test 

2 grams of Bandotan simplicial powder (Ageratum conyzoides L.) was weighed. Then, the 

simplicial powder was flattened in a weighing bottle to form a layer of approximately 5-10 mm. 

Then, it was put into the drying chamber with a drying temperature of 105℃. The test was 

repeated 3 times.
[11]

 

 

Preparation of Bandotan Extract 

The simplicial powder of Bandotan plant (Ageratum conyzoides L.) was weighed by ± 330 g 

(three times). Then, it was put into a different macerator. After that, three different solvents 

were added including 70% ethanol, ethyl acetate, and chloroform in each different macerator 

with a solvent ratio of 1:10 parts. The first 6 hours of immersion were carried out with 

occasional stirring and were left for 18 hours. After that, it was filtered to separate the macerate 

and extracted again by adding solvent with the same volume of solvent. The obtained macerate 

was concentrated using a rotary vacuum evaporator and evaporated using a water bath at a 

temperature of no more than 50⁰C to become a thick extract.
[6,11,12]

 The following formula was 

used to compute the extract yield: 

Yield  =  x 100% 

 

Phytochemical Screening 

Alkaloids  

1 mL of Bandotan extract (Ageratum conyzoides L.) was put in a test tube and 2N sulfuric acid 

was added and divided into two test tubes. 1 mL of Mayer and Drangendorff reagents were then 

added to the different test tubes. The tube with Mayer's reagent showed positive alkaloids with 

the formulation of a white or yellow precipitate. Meanwhile, the Dragendorff reagent showed a 

positive alkaloid with the formation of a red or orange-colored precipitate.
[13,14]

 

 

Flavonoids 

1 mL extract of Bandotan (Ageratum conyzoides L.) was put in a test tube added with 0.1 mg of 

Mg powder and 2 mL of amyl alcohol. The sample was then shaken and observed for color 

changes. Positive flavonoids were indicated by the formation of a red, yellow, or orange color 

on the amyl alcohol layer.
[13]
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Saponins 

1 mL of Bandotan extract (Ageratum conyzoides L.) was put into a test tube and 1 mL of warm 

water was added. The mixture was stirred for 30 seconds. After observing the foam, the foam 

lasted for 10 minutes at a height of 1 cm and the foam did not disappear after adding a drop of 

2N HCl, positive for saponins.
[13,14]

 

 

Triterpenoids/steroids  

1 mL of Bandotan extract (Ageratum conyzoides L.) was added 2 mL of chloroform and 

Liberman-Burchard in a test tube. Then, the observation showed that there is a color change 

formed. Bluish-green color indicates a positive steroid while red indicates positive for 

triterpenoids.
[13,14]

 

 

Tannins 

1 ml extract of Bandotan (Ageratum conyzoides L.) which was then added with FeCl3 (10%) of 

2 to 3 drops. The green or turquoise color indicates a positive for tannins.
[13,15] 

 

Antioxidant Activity Test 

Testing was conducted in the following ways.
[16–18] 

 

DPPH Solution Preparation 

A 50 ppm DPPH solution was made by dissolving 5 mg of DPPH and adding 100 mL of 

methanol in a volumetric flask. 

 

Preparation of extract solution of Bandotan (Ageratum conyzoides L.) 

Stock solution with a concentration of 500 ppm was prepared by weighing 5 mg Bandotan 

extract (Ageratum conyzoides L.). then, 10 mL of methanol was added. After that, 

concentration variations were made from 60 ppm, 100 ppm, 140 ppm, and 160 ppm for the 

70% Bandotan ethanol extract (Ageratum conyzoides L.). Concentrations for ethyl acetate 

extract and chloroform Bandotan (Ageratum conyzoides L.) were 60 ppm, 80 ppm, 100 ppm, 

and 120 ppm. 

 

Preparation of Comparison Solution (Ascorbic Acid) 

The comparison was done with a concentration of 100 ppm made by weighing 1 mg of ascorbic 

acid. Then, 10 mL of methanol was added. After that, four variations of concentration were 

made including 1 ppm, 4 ppm, 6 ppm, 8 ppm, and 10 ppm. 
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Blank in Antioxidant Activity Test 

4 ml of DPPH solution was pipetted in a test tube. The solution was vortexed and incubated for 

37⁰C in a room without light. Absorbance measurements were made with a wavelength of 517 

nm. 

 

Antioxidant Activity Test 

0.5 mL of Bandotan (Ageratum conyzoides L.) plant extract sample solution was pipetted with 

various concentrations. 3.5 mL of DPPH solution was added at different concentrations. After 

that, it was vortexed and incubated at 37⁰C in a room without light. At a wavelength of 517 nm, 

the absorbance was measured. 

 

Determination of Total Phenol Level 

Total phenol level was determined in the following ways
[11]

: 

 

Preparation of Extract Test Solution 

Bandotan (Ageratum conyzoides L.) plant extract was weighed approximately 0.2 grams and 

put in Erlenmeyer. 25 mL of methanol was added and stirred with a magnetic stirrer for 30 

minutes. Then, it was filtered on the volumetric flask, and methanol was added to the mark 

through a filter. 

 

Preparation of Comparison Solution 

10 mg of the comparison solution as weighed and put in a 25 mL measuring flask and dissolved 

in methanol to the mark. A series of dilutions of the comparison solution was carried out at the 

following concentrations of 100, 70, 50, 30, 15, and 5 µg/mL. 

 

Total Phenol Level Test 

1 mL was taken from the sample series and comparison solution. Dilute Folin-Ciocalteu LP 

was added and stored for 8 minutes and 4.0 mL of 1% NaOH was added and incubated for 1 

hour. Each sample was measured at a wavelength of ± 730 nm. The blank was measured in the 

same way but without the addition of the test solution. After that, a calibration curve was made 

and the concentration of the test solution was calculated (Indonesian Ministry of Health, 2017). 

 

Total Flavonoid Level Test 

Flavonoid level was measured by
[11]
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Preparation of Test Solution 

Extract of Bandotan (Ageratum conyzoides L.) was weighed approximately 0.2 grams and put 

in an Erlenmeyer flask. 25 mL of ethanol was added and stirred using a magnetic stirrer for 1 

hour. Next, it was filtered in a 25 mL volumetric flask and added with ethanol to the mark. 

 

Preparation of Comparison Solution 

About 10 mg of the comparator was put into a 25 mL volumetric flask and dissolved with 

ethanol. A series of dilutions were carried out at concentrations of 250, 200, 150, 100, 80 g/mL. 

 

Total Flavonoid Level Test 

0.5 mL was pipetted separately from the sample and the comparison solution series. 1.5 ml of 

ethanol, 0.1 ml of 10% aluminum chloride, 0.1 ml of 1 M sodium acetate, and 2.8 ml of water 

were added to each solution, mixed, and left at room temperature for about 30 minutes. 

Measurements were carried out at a maximum wavelength of 415 nm. After that, a calibration 

curve was made and the concentration of the test solution was calculated. 

 

PREPARATION OF MEDIA 

Preparation of Mueller Hinton Broth (MHB)  

21 grams of Muller Hinton Broth (MHB) was weighed and dissolved in 1000 mL of distilled 

water. Then, it was heated until the medium dissolved, autoclave at 121⁰C for 15 minutes.
[19]

  

 

Preparation of Mueller Hinton Agar (MHA)  

38 grams of Mueller Hinton Agar (MHA) was weighed and dissolved in 1000 mL of distilled 

water. The medium was heated until dissolved. It was sterilized by autoclaving at 121⁰C for 15 

minutes.
[19]

  

 

Preparation of Blood Agar  

40 grams of Blood Agar Base was weighed and dissolved into 1000 mL of distilled water. Then 

the Blood Agar Base media was heated until dissolved and then sterilized by autoclaving at 

121⁰C for 15 minutes. After sterilization, the media was left to warm or around 45℃ - 50℃. 

After the media was getting warm, 7% of sterile sheep blood was added.
[20]

 

 

Gram Stain 

About 1-2 drops of sterile distilled water were placed on the slide. One loop of bacterial 

colonies was placed in sterile diaquadest and spread evenly. Then, the slide was fixed on a 
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Bunsen flame. The slide was dripped with crystal violet and left for 1 minute. The slide was 

then washed with distilled water and let dry. After that, iodine was added and allowed to sit for 

one minute. It was then rinsed and dried with distilled water. Furthermore, it was dripped with 

95% ethanol and allowed to stand for 30 seconds and washed with distilled water, and dried. 

Finally, safranin was added and left for 30 seconds. Next, it was washed with distilled water 

and dried. Bacteria were observed under a microscope with 100x magnification. If the 

observation results show that the bacteria are purple, they are Gram-positive, while if the color 

of the bacteria is red, the bacteria are Gram-negative.
[21]

 

 

Preparation of Bacterial Suspension 

1 mL of the results from the inoculum of Streptococcus pyrogenes was taken. Then, it was 

suspended in 0.9% physiological NaCl and vortexed until homogeneous. Then, the dilution 

was carried out to reach an absorbance of 0.08 – 0.10 using visible spectrophotometry at a 

wavelength of 625 nm.
[18,19]

 

 

Preparation of Test Solution 

Bandotan extract (Ageratum conyzoides L.) with various solvents including ethanol 70%, ethyl 

acetate, and chloroform, as well as a comparator (Amoxicillin) each weighed 102.4 mg. Then, 

it was dissolved in 10 mL of DMSO until the concentration became 10,240 ppm (Solution 1). 

After that, 1 mL of solution 1 was taken and dissolved by 10 mL of DMSO until the 

concentration was 1024 ppm.
[18,19]

  

 

ANTIBACTERIAL ACTIVITY TESTING 

Minimum Inhibitory Concentration Test (MIC) 

100 µl Mueller Hinton Broth (MHB) was poured into holes 1-23 microplate. Then, 100 µl 

suspension of Streptococcus pyrogenes was taken and inserted into holes 2-12. Hole 1 contains 

Mueller Hinton Broth (MHB) as a negative control. 100 µl of Bandotan plant extract test 

solution (Ageratum conyzoides L.) was added with various solvents (ethanol, ethyl acetate, and 

chloroform) or a comparison drug solution (amoxicillin) in different rows (starting with the 

12
th

 hole) and the dilution was carried out from the 12
th

 to the 3
rd

 hole until the concentrations 

obtained were 512 ppm, 256 ppm, 128 ppm, 64 ppm, 32 ppm, 16 ppm, 8 ppm, 4 ppm, 2 ppm, 

and 1 ppm. Subsequently, incubation at 37⁰C was carried out for 24 hours. The turbidity in 

each microplate hole was observed visually. Any clear solution at the lowest concentration is 

called MIC.
[18,19]
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Minimum Bactericidal Concentration (MBC) 

Sterile Petri dishes were prepared and Mueller Hinton Agar (MHA) was added. After that, 15µl 

of the test solution that looks clear (the result of the MIC test) was added. Incubation at 37⁰C 

for 24 hours. Observing the results by determining the lowest concentration indicating bacterial 

death (no bacterial growth) is called the Minimum Bacterial Concentration (MBC).
[18,22]

 

 

RESULTS AND DISCUSSION 

Plant Determination 

Bandotan plant (Ageratum conyzoides L.) is a plant obtained from the Manoko Experimental 

Garden, Lembang. Bandotan plant (Ageratum conyzoides L.) was determined at the Biology 

Department, Faculty of Mathematics and Natural Sciences, Universitas Padjajaran, Bandung. 

The determination was done to determine the certainty of the identity of the plants used in the 

study in order to avoid mistakes in using the plants to be studied.
[23]

 

 

Preparation of the Simplicia 

Basically, all the processes for making Bandotan Simplicia (Ageratum conyzoides L.) are to 

remove impurities in the form of foreign objects, reduce the water content that affects the 

extraction results, and increase contact with the sample to diffuses more into the sample 

particles. Thus, the absorption process is more efficient.
[24] 

 

Drying Shrinkage Test 

Determination of drying shrinkage in simplicial Bandotan (Ageratum conyzoides L.) is 

important to limit the water content in Simplicia (25). Based on the results, the water content 

obtained was 3.743% ± 0.066. the requirement for water content in Bandotan (Ageratum 

conyzoides L.) was not more than 10%. Therefore, the water content of Bandotan follows the 

requirements. If a large amount of water is present in simplicial, it might become a medium for 

bacterial growth which damages the compounds in simplicial Bandotan (Ageratum conyzoides 

L.).
[11,25]

 

 

Preparation of Bandotan Extract 

The preparation of extract of Bandotan (Ageratum conyzoides L.) using the maceration method 

with different solvents (ethanol 70%, ethyl acetate, and chloroform). The maceration method 

was chosen because it is the simplest method and protects the heating-resistant active 

compound found in leaves of Bandotan (Ageratum conyzoides L.).
[26]

 Then, the leaves were 

soaked for the first 6 hours with occasional stirring and then left for 18 hours. The stirring 
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process was intended to accelerate the penetration of solvent through the cell wall into the cell 

cavity containing the active substance.
[27]

 Re-maceration was carried out three times with the 

same amount of solvent to maximize the recovery of active and secondary metabolites in the 

extract. Furthermore, re-maceration was carried out to equalize the concentration of the 

solution outside and inside the cell.
[28,29]

 The macerate was concentrated in a rotary vacuum 

evaporator and evaporated using a water bath at a temperature not exceeding 50°C until a 

concentrated extract was obtained. Then the yield of the extract was determined which aims to 

determine the amount of active substance that is interested.
[27] 

 

Based on the results, the yield of the extract obtained from Bandotan 70% ethanol extract was 

10.574%, Bandotan ethyl acetate extract was 10.014%, while Bandotan chloroform extract was 

10.387%. This indicates that the three Bandotan extracts (Ageratum conyzoides L.)  meet the 

requirements of the extract yield, which is not less than 9.6%. The greater the yield of the 

extract produced, the more active substances are attracted to the extract of Bandotan (Ageratum 

conyzoides L.).
[11,27]

  

 

Phytochemical Screening 

Phytochemical screening was done by observing the color change visually using dye reagents. 

The test results are determined by the type of compound present in the plant.
[28]

 The results of 

the phytochemical screening are presented in Table 1 below. 

 

Table 1: Phytochemical Screening Results. 

Sample 

Compound Group 

Alkaloids Flavonoids 
Steroids/ 

Triterpenoid 
Saponins Tannins 

Bandotan 70% 

Ethanol Extract 
- + + Triterpenoids + - 

Bandotan Ethyl 

Acetate Extract 
- + + Steroids + - 

Bandotan 

Chloroform Extract 
- + + Steroids + - 

Description: (+) contains compounds, (-) does not contain compounds 

 

Table 1 presents the phytochemical screening results obtained according to the content of 

compounds in Bandotan containing flavonoid compounds (nobiletin), triterpenoids, steroids, 

and saponins.
[11,29]

 The difference in the content of compounds in Bandotan (Ageratum 

conyzoides L.) is influenced by the height of planting, the type of soil and organic contained in 

the soil, soil pH, temperature, and air.
[19,30]
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Antioxidant Activity Testing 

Antioxidant activity, especially natural antioxidants, has been widely studied for its ability to 

maintain the balance of antioxidant oxidation. The mechanism of action of natural antioxidants 

is to interfere with the propagation of oxidation reactions. Examples of natural plant 

antioxidant compounds such as polyphenolic compounds are flavonoids, cinnamic acid 

derivatives, and coumarins.
[24]

 The method used in this stud was the DPPH method since it is a 

simple, easy method, with a small number of samples and a short testing time.
[31]

 Based on the 

results of antioxidant testing of Bandotan extract (Ageratum conyzoides L.) the inhibition 

percentage and IC50 were obtained as presented in Table 2. 

 

Table 2: Results of Absorbance Measurement, Inhibition Percentage, and IC50 of 

Bandotan Extract (Ageratum conyzoides L.) and Ascorbic Acid Comparison. 

Sample 
Concentration 

(ppm) 
Absorbance Inhibition % IC50  (µg/mL) 

Blank 1 0 0.929 0.000  

Bandotan 70% 

Ethanol Extract 

60 0.669 27.987 

126.4871 
100 0.542 41.658 

140 0.421 54.682 

160 0.364 60.818 

Blank 2 0 0.933 0.000  

Bandotan Ethyl 

Acetate Extract 

60 0.615 34.084 

90.2554 
80 0.511 45.230 

100 0.412 55.841 

120 0.327 64.952 

Blank 3 0 0.927 0.000  

Bandotan 

Chloroform Extract 

60 0.632 31.823 

93.2538 
80 0.525 43.366 

100 0.419 54.800 

120 0.341 63.215 

Blank 4 0 0.788 0.000  

Ascorbic Acid 

2 0.667 15.355 

6.6451 

4 0.533 32.360 

6 0.402 48.985 

8 0.321 59.264 

10 0.219 72.208 

 

Table 2 showed that the antioxidant test for Bandotan extract (Ageratum conyzoides L.) 

produced different percentages of inhibition with IC50. The IC50 value was defined as the 

concentration of antioxidant compounds that lost 50% of DPPH activity (2.2 diphenyl 1 

picrylhydrazyl). The requirements for the IC50 value are if the IC50 value is < 50 µg/mL, it is 

said to be very strong as an antioxidant. Meanwhile, if the IC50 value is 50-100 µg/mL, the 
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antioxidant is strong, the antioxidant is said to be moderate if the IC50 value is 100-150 µg/mL 

and is said to be weak as an antioxidant if the IC50  is 150-200 µg/mL.
[32]

   

 

Based on the results of the study, the antioxidant activity of 70% ethanol extract showed a 

moderate category. Meanwhile, Bandotan ethyl acetate extract and Bandotan chloroform 

extract showed strong antioxidant activity. The difference in antioxidant activity is caused by 

the large content of secondary metabolites contained in Bandotan (Ageratum conyzoides L.) 

and the polarity of the solvent to attract secondary metabolites that can function as antioxidants 

in each extract. The results of antioxidant activity in the comparison (ascorbic acid) showed 

very strong activity. This is because ascorbic acid is an antioxidant that has the ability to 

scavenge free radicals and is more stable. After all, it can donate hydrogen atoms to DPPH free 

radicals.
[33]

 Thus, it can be said that Bandotan extract (Ageratum conyzoides L.)  has been 

shown to have antioxidant activity. 

 

Determination of Total Phenol and Flavonoid Levels 

Phenol and flavonoids are secondary metabolites that are believed to have antioxidant activity. 

Phenolic compounds and flavonoids work with free radical scavenging mechanisms and 

reduce oxidative stress.
[34]

 The process of testing the total phenol content was done using the 

Folin-Ciocalteu method.
[11]

 For comparison, gallic acid was used. Gallic acid was used as a 

standard since it is very effective in forming complex compounds with Folin-Ciocalteu reagent. 

Meanwhile, in the total flavonoid test, quercetin was used as a comparison because compounds 

belonging to the flavonoid groups of flavonols with a ketone group on the C-4 atom are 

hydroxyl groups on adjacent C-3 and C-5 atoms.
[34]

 Based on the results, the total phenol and 

total flavonoid levels are listed in Table below. 

 

Table 3: Calculation Results of Total Phenol and Total Flavonoid Levels of Bandotan 

Extract (Ageratum conyzoides L.). 

Sample Total Phenol Level Total Flavonoid Level 

Bandotan 70% Ethanol Extract 28,.85 ± 1.48 % 0.65 ± 0.03 % 

Bandotan Ethyl Acetate Extract 35.06 ± 1.14 % 9.67 ± 0.30 % 

Bandotan Chloroform Extract 25.85 ± 0.29 % 9.68 ± 0.38 % 

 

Table No. 3 presents the results obtained that the total phenol content was greater than the total 

flavonoid content of bandotan extract with various solvents (ethanol 70%, ethyl acetate, and 

chloroform). This is because flavonoids are a group of phenolic compounds.
[26]

 The results 

showed that phenolic compounds and flavonoid aglycones were soluble in semipolar. Thus, 
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they were more attracted to semipolar solvents, namely ethyl acetate and chloroform. This 

caused the total flavonoid content to be higher than the bandotan extract with 70% ethanol. 

However, the total phenol content of Bandotan extract with chloroform has a lower content 

compared to those with 70% ethanol. This depends on the number of phenolic compounds 

attracted in each extract.
[35]

 

 

Gram Stain 

Gram staining is the most basic staining method used to determine the morphology or 

identification of a bacterium. The bacteria used in this study were Streptococcus pyogenes. 

Gram stain serves to determine Gram-positive and Gram-negative bacteria.
[36]

 The results 

obtained on Gram staining of Streptococcus pyogenes bacteria were spherical bacteria with an 

arrangement of two or more chains. After the Gram staining process, Streptococcus pyogenes 

produced a purple color, which is a Gram-positive bacterium. Gram-positive bacteria have a 

thicker peptidoglycan layer, while the peptidoglycan layer of Gram-negative bacteria is thinner 

and contains lipids on the outside. Peptidoglycan is the main polysaccharide, consisting of two 

chemical subunits found only in the cell wall of bacteria. The subunits consist of N-acetyl 

glucosamine and N-acetyl carbamate.
[36,37]

 The presence of a thick cell wall or rich in 

peptidoglycan in Streptococcus pyogenes causing the color of crystal violet to be retained on 

the bacteria. Thus, the color of the bacteria still gives a purple color, categorized as 

Gram-positive bacteria.
[38]

  

 

Antibacterial Activity Testing 

Testing the antibacterial activity of Bandotan extract (Ageratum conyzoides L.) on 

Streptococcus pyogenes bacteria was carried out using the microdilution method. The 

advantages of the microdilution method are that the number of samples used is small, it is more 

efficient, the results are easier to observe visually, the cost is lower when repeated, and easier to 

do.
[39,40]

 Antibacterial testing was carried out by determining the Minimum Inhibitory 

Concentration (MIC) and Minimum Bactericidal Concentration (MBC) as presented in Table 

No. 4 below. 
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Table No. 4: Results of Minimum Inhibitory Concentration (MIC) and Minimum 

Bactericidal Concentration (MBC) Bandotan Extract (Ageratum conyzoides L.) and 

comparison solution (Amoxicillin) on Streptococcus pyogenes. 

Sample 

Streptococcus pyogenes 

Minimum Inhibitory 

Concentration (MIC) 

Minimum Bactericidal 

Concentration (MBC) 

Bandotan 70% Ethanol Extract 256 ppm 512 ppm 

Bandotan Ethyl Acetate Extract 256 ppm 512 ppm 

Bandotan Chloroform Extract 256 ppm 512 ppm 

Amoxicillin 8 ppm 64 ppm 

 

Table No. 4 presents the Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal 

Concentration (MBC) extract of Bandotan (Ageratum conyzoides L.)  with various solvents 

(ethanol 70%, ethyl acetate, and chloroform) had the same concentration. Minimum Inhibitory 

Concentration (MIC) in the three extracts of Bandotan (Ageratum conyzoides L.) was 256 ppm. 

The MIC was determined based on the lowest concentration that prevented the growth of 

bacteria or looked clear compared to the positive control (media added with Streptococcus 

pyogenes). After that, the Minimum Bactericidal Concentration (MBC) was tested based on the 

results of MIC. The results of MBC obtained in the three extracts of Bandotan (Ageratum 

conyzoides L.) were 512 ppm. Determination of MBC was seen based on the concentration of 

Bandotan extract (Ageratum conyzoides L.) capable of killing Streptococcus pyogenes.
[22]

 

Meanwhile, the comparison (Amoxicillin) has a Minimum Inhibitory Concentration (MIC) of 

8 ppm and a Minimum Bactericidal Concentration (MBC) of 64 ppm. The results of MIC and 

MBC on amoxicillin were greater than that of Bandotan extract. This is because amoxicillin is 

a broad-spectrum penicillin-derived antibiotic that is often used for its role in inhibiting the 

growth of gram-positive and gram-negative bacteria. The mechanism of action of amoxicillin 

is to inhibit bacterial cell wall synthesis.
[41,42]

 

 

Previous studies mentioned that the antibacterial activity test of Bandotan (Ageratum 

conyzoides L.) ethanol extract has antibacterial activity on Staphylococcus aureus and 

Escherichia coli. Antibacterial activity was indicated by the value of the Minimum Inhibitory 

Concentration (MIC) of 12.5 ppm and 25 ppm. Furthermore, the water extract of Bandotan 

showed antibacterial activity on Staphylococcus aureus and Escherichia coli, with Minimum 

Inhibitory Concentration (MIC) of 50 ppm and 100 ppm, respectively.
[43]

 Based on these 

results, Bandotan extract (Ageratum conyzoides L.) was shown to have antibacterial activity. 

 

The ability of the extract to inhibit the growth of microorganisms is influenced by the 
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antimicrobial compounds contained in the extract. The flavonoid group of compounds works 

by killing bacteria by destroying the bacterial cell membrane.
[44]

 Other compounds that work as 

antibacterial are saponins. The mechanism of saponins is by causing the permeability of the 

bacterial cell membrane to increase and causing leakage in the cell which allows compounds in 

the cell to come out. Moreover, steroid and triterpenoid compounds have the potential as 

antibacterial. Terpenoids are easily soluble in lipids and this property allows them to penetrate 

the cell walls of both Gram-positive and Gram-negative bacteria. The content of steroids and 

terpenoids in Bandotan (Ageratum conyzoides L.) works by destroying lipid membranes 

resulting in leakage of liposomes and bacterial cell death.
[45]

  

 

CONCLUSION 

Extract of Bandotan (Ageratum conyzoides L.) with various solvents (ethanol 70%, ethyl 

acetate, and chloroform) was proven to have antioxidant and antibacterial activity on 

Streptococcus pyogenes. The highest antioxidant activity was found in the ethyl acetate extract 

of Bandotan (Ageratum conyzoides L.) with an IC50 value of 90.2554 µg/mL, followed by 

phenol and total flavonoid content of 35.06 ± 1.14 % and 9.67 ± 0.30 %. The extract of 

Bandotan (Ageratum conyzoides L.) with various solvents has a Minimum Inhibitory 

Concentration (MIC) value of 256 ppm and a Minimum Bactericidal Concentration (MBC) 

value of 512 ppm.   

 

SUGGESTION 

It is necessary to investigate further antibacterial activity on other Acute Respiratory Infection 

(ARI) bacteria in order to strengthen the activity of Bandotan leaves (Ageratum conyzoides L.).  
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