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 EDITORIAL WORDS 
apt. Mohammad Rizki Fadhil Pratama, S.Farm., M.Si.  

 

Editor in Chief 
Borneo J Pharm 

 

 Assalamu’alaikum Wr. Wb. 

Alhamdulillahirabbil ‘alamin. The next edition of Borneo Journal of Pharmacy (Borneo J 

Pharm), has been published at August 2020. Starting from this edition, Borneo J Pharm 

increases the frequency of publishing four times a year. This change aims to improve 

circulation of the best articles published by Borneo J Pharm. Also, starting from this edition, 

Borneo J Pharm applying the publish-as-you-go issue to present the title of the article that 

has been received as early as possible in order to increase the chances of readability and 

quotation of articles in Borneo J Pharm. 

Starting in the 2019 edition, Borneo J Pharm has been accepted for indexing in EMBASE by 

Elsevier. This is an acknowledgment of the quality of the publications presented by Borneo J 

Pharm. In addition, Borneo J Pharm has also been accredited at SINTA in rank 3. In the 

future, Borneo J Pharm will try to improve the accreditation to rank 2, and register with 

other indexers such as ESCI by Web of Sciences and ASEAN Citation Index. We will ensure 

this achievement as a start and will continue to improve the quality of Borneo J Pharm. 

This edition contains six articles consisting of Pharmacology-Toxicology, Pharmacognosy-

Phytochemistry, Microbiology Pharmacy, Natural Product Development, and Clinical-

Community Pharmacy. This edition includes writings from five countries including 

Indonesia, India, Libya, Nigeria, and Russian Federation. The authors come from several 

institutions, including Sekolah Tinggi Ilmu Kesehatan Senior Medan, University of Tripoli, 

National Centre for Diabetes and Endocrinology of Libya, Pyatigorsk Medical and 

Pharmaceutical Institute, Kebbi State University of Science and Technology of Aliero, 

Federal Medical Centre of Birnin-Kebbi, Shri Gopichand College of Pharmacy, Meerut 

Institute of Engineering and Technology, NKBR College of Pharmacy and Research Centre, 

Universitas 17 Agustus 1945 Jakarta, and Universitas Esa Unggul. 

Editorial boards are fully aware that there are still room for improvement in this edition, 

hence with all humility willing to accept constructive suggestions and feedback for 

improvements to the publication for the next editions. The editorial board would like to 

thank all editors and reviewers, and contributors of the scientific articles who have 

provided the repetoire in this issue. We hope that all parties, especially the contributors of 

the articles, could re-participate for the the publication in the next edition on November 

2020. 

Wassalamu’alaikum Wr. Wb. 

Palangka Raya, August 2020 

 

Editor-in-Chief 
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INTRODUCTION 

Antibiotic resistance is one of the biggest threats to global 

health. It is rising to dangerously high levels in all parts of 

the world (Aslam et al., 2018). Methicillin-resistance 

Staphylococcus aureus (MRSA) is a common cause of 

severe nosocomial infections (Choo & Hambers, 2016). It 

has developed resistance to numerous antibiotics caused 

by the misuse and overuse of antibiotics. The MRSA can 

hydrolyze almost any type of lactams, and its strains 

spread quickly, leading to a high mortality rate (Hu et al., 

2019). World Health Organization (WHO)'s first global 

report on antibiotic resistance reveals that more than one-

quarter of S. aureus infections in the south-east Asia 

region are reported to be MRSA, which is home to a 

quarter of the world's population (Prestinaci et al., 2015). 

Therefore, alternatives antibacterial against MRSA 

infections is still sought-after investigation. 

Many antibacterial drugs were firstly isolated from 

natural sources (Rossiter et al., 2017). Many studies 

revealed that medicinal plants provide antibacterial 

compounds from its secondary metabolites (Gorlenko et 

al., 2020; Othman et al., 2019; Voravuthikunchai & 

Kitpipit, 2005). Indonesia is a rich archipelago with an 

abundance of natural plants to explore. One of them is 

bandotan (Ageratum conyzoides L.) plants, which grow in 

many Indonesian regions and are classified as tropical 

weeds (Kotta et al., 2020; Atisha & Mita, 2018). It is easy to 

find the weeds because it thrives in any garden and 

agricultural soils. It is also ubiquitous in disturbed sites 

and degraded areas (Marks & Nwachuku, 1986). The 

weeds are also noxiously regarded as harmful for crops, 
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 Abstract 

Methicillin-resistant Staphylococcus aureus (MRSA) is a major cause of 
nosocomial infections throughout the world and can be life-
threatening as well. This study aimed to determine the antibacterial 
activity of Bandotan (Ageratum conyzoides L) leaves ethanolic extract 
against MRSA's growth. Ageratum conyzoides leaves were extracted by 
ethanol and screened for their phytochemical constituent. Ethanolic 
extracts of A. conyzoides leaves were evaluated for their potential 
antibacterial activity using disc diffusion assay. The minimum 
inhibitory concentration (MIC) value was determined using the agar 
dilution method. Phytochemical screening shows that the extracts 
contain alkaloids, flavonoids, saponins, tannins, and steroids or 
triterpenoids. Ageratum conyzoides leaves extract shows a 25.1 mm 
inhibitory zone at 12.5% extract concentration with MIC value 
equivalents to 4.46 x 10-6 g of gentamicin. This study concludes that A. 
conyzoides leaves ethanolic extracts have potential antibacterial activity 
against MRSA. 
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but on the contrary, A. conyzoides have been known since 

ancient times for their therapeutic benefits (Garg et al., 

2015). The weed is traditionally used to treat new 

wounds, bleeding wounds, ulcers, eczema, bacterial 

infection diseases, arthrosis, headaches, pneumonia, 

analgesic, antispasmodic,  anti-inflammatory, leprosy, 

and other skin diseases (Kamboj & Saluja, 2008; Achmad 

et al., 2020). Recent studies have shown that bandotan 

leaves have antibacterial activity against Staphylococcus 

aureus, Porphyromonas gingivalis, Streptococcus mutans, and 

Escherichia coli (Mentari et al., 2020; Achmad et al., 2020; 

Sugara et al., 2016).  

Many research shows that A. conyzoides have various 

health benefits. However, there is still limited research on 

A. conyzoides leaves antibacterial activity specifically 

towards MRSA. Therefore, this study focused on 

assessing the antibacterial activity of A. conyzoides leaves 

extract towards MRSA. 

 

MATERIALS AND METHODS 

Plant material 

Ageratum conyzoides plants were collected from the rice 

field at Limbangan, Garut, West Java, Indonesia. The 

plants were authenticated and determined at the 

Herbarium Unit, Department of Biology, Universitas 

Padjadjaran, Indonesia. 

Extract preparation 

Ageratum conyzoides leaves were washed and dried for 

ten days at 40°C. Dried leaves were grinded into powder 

and evaluated by the distillation method to analyze the 

moisture content. Extraction was performed by the 

maceration method. As much as 250 g of A. conyzoides 

leaves were extracted by ethanol 96% at room 

temperature. The solvent was replaced three times with 

fresh solvent every 24 hours. After filtration of total 

extracts, A. conyzoides leaves extract were evaporated by 

rotary evaporator until it dry and were weighed to 

determine the yield. 

Phytochemical screening 

The extract was subjected to various phytochemical 

screening to identify its chemical constituents, including 

alkaloids, flavonoids, saponins, tannins, quinones, 

steroids, or triterpenoids. The procedures for detecting 

those secondary metabolites are referred to Materia 

Medika Indonesia volume IV (1980). 

Bacterial culture 

Methicillin-resistance Staphylococcus aureus ATCC 43300 

isolates were obtained from the Department of 

Pharmacy, Universitas Padjadjaran, Indonesia. The 

bacteria were maintained on Nutrient Agar (NA) slope 

and then subcultured on NA at 37°C for 18-24 hours. 

Antibacterial activity 

Antibacterial activity of A. conyzoides leaves extract was 

evaluated by disc diffusion method. Extract was diluted 

on dimethyl sulfoxide (DMSO) solution to yield 5%, 

7.5%, 10% and 12.5% concentration. Bacteria inoculum 

was introduced onto the sterile NA plates' surface using 

a sterile loop and spread over the media for even 

distribution. The plates were divided into five sections: 

four sections for extract and one section for gentamicin. 

Blank sterile paper discs were placed on the NA surface 

and impregnated with 15 mL of the extracts. The plates 

were incubated at 37°C for 18-24 hours. The antibacterial 

activity was expressed as clear inhibition zones produced 

by the extracts. The test was repeated three times. 

The minimum inhibitory concentration (MIC) was 

investigated using the agar dilution method. As much as 

1 mL of A. conyzoides leaves extracts with various 

concentration (1%, 2%, 3%, 4%, and 5%) were added into 

10 mL NA. Bacterial suspensions were inoculated onto 

each plate with a sterile loop, and the presence or absence 

of bacteria growth is recorded after suitable incubation. 

Incubation lasted for 18-24 hours at 37°C. The MIC was 

https://portal.issn.org/resource/ISSN/2621-4814


Maulidya SAI, Nuari DA, Suryana S, Almarifah S. 2020. Antibacterial Activity of Ageratum conyzoides L Leaves Against MRSA 

245 

determined as the lowest concentration of A. conyzoides 

leaves extracts, which completely inhibited bacterial 

growth. Furthermore, the MIC was converted by 

regression linear equation into its antibiotic dose. 

 

RESULTS AND DISCUSSION 

This study is experimental laboratory research. The 

moisture content of A. conyzoides L. leaves was 5%, which 

less than 10%. The yields extract obtained with 

maceration was 17.16 g from 250 g simplicia. The 

phytochemical screening showed that A. conyzoides 

leaves contained various secondary metabolites, such as 

alkaloids, flavonoids, saponins, tannins, steroids, or 

triterpenoids as shown in Table I. These results agree 

with the previous study of phytochemical screening of A. 

conyzoides leaves. It shows alkaloids, saponins, 

flavonoids, polyphenols, tannins, glycosides, resins, 

phenols, and essential oils (Achmad et al., 2020; Chew et 

al., 2018; Amadi et al., 2012). Plants synthesized the 

secondary metabolites to protect them from predators 

such as herbivores, insects, and microorganisms. It could 

kill or inhibit microorganism growth via different 

mechanisms (Chew et al., 2018). 

Table I. Phytochemical screening of A. conyzoides leaves 

Phytochemical Simplisia Extract 

Alkaloids + + 
Flavonoids + + 
Saponins + + 
Tannins + + 
Quinones - - 
Steroids/Triterpenoids + + 

(+) : presence; (-) :  absence of phytochemicals 

 

The results of the antibacterial activity were revealed 

using the disc diffusion method. This is a standard 

qualitative assay to evaluate the antimicrobial activity of 

extracts or phytochemicals. Ageratum conyzoides leaves 

ethanolic extracts have demonstrated antibacterial 

activity against MRSA isolate. From Figure 1, it can be 

seen that the higher extract concentration produced a 

more expansive inhibition zone. The inhibition zone at 

5% concentration of A. conyzoides leaves extract had the 

lowest average inhibition zone of 15.47 mm, while 12.5% 

had the largest average inhibition zone of 25.1 mm. 

Ageratum conyzoides leaves extract with 12.5% 

concentration, giving almost similar results compared to 

gentamicin, which was used as a comparative antibiotic. 

This activity may be attributed to the rich tannins and 

flavonoid contents of A. conyzoides leaves. Flavonoids and 

tannins have been reported to possess antimicrobial 

activity due to their ability to complex with the bacteria 

cell wall and inactivate enzymes, microbial adhesion, and 

cell envelops proteins (Cowan, 1999). These results 

confirmed the evidence in previous studies that reported 

that the extract of A. conyzoides has potential antibacterial 

activity against S. aureus (Garg et al., 2015; Sugara et al., 

2016). 

 

Figure 1. Antibacterial activity of A. conyzoides leaves extract 
against MRSA 

 

The quantitative analysis using the agar dilution method 

showed that at a concentration of 1%, 2%, and 3% of A. 

conyzoides leaves extract still observed MRSA growth; 

meanwhile, the absence of MRSA growth can be seen at 

a concentration of 4% and 5% as shown in Table II. It was 

indicated that extract of A. conyzoides leaves active 

exhibiting the highest potency with MIC of 4%. 

Previously, the plant has been reported to have good 

antibacterial activity towards S. aureus with the MIC 

value of 2% (Budiman & Aulifa, 2020). According to 

research conducted by Astuti (2015), ethanolic extract of 

A. conyzoides leaves had the MIC value of 12.5 mg/mL 

against S. aureus. The MRSA was more challenging to 
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treat than most S. aureus because it is resistant to some 

commonly used antibiotics. Therefore, the MIC value for 

MRSA was higher than S. aureus. 

Table II. Minimum inhibitory concentration of A. conyzoides 

leaves extract 

Extract concentration (%) Bacterial growth 

1 + 
2 + 
3 + 
4 - 
5 - 

(+) : growth of bacteria; (-) :  no growth of bacteria 

 

The MIC value of A. conyzoides leaves extracts then 

converted into equivalency of antibiotic dose. The 

concentration of 4% A. conyzoides leaves extract 

concentration was analyzed to determine its antibiotic 

dosage equivalency using the agar diffusion method as 

shown in Figure 2. Gentamicin was used as a reference 

standard antibiotic. Gentamicin is an aminoglycoside 

that inhibits bacterial protein synthesis by binding to its 

ribosomes (Krause et al., 2016). The standard dose of 

gentamicin is 3-6 mg/kg/day divided every eight hours 

to treat MRSA prosthetic valve endocarditis. Gentamicin 

is regularly added with rifampin for the first two weeks 

of treatment (Galar et al., 2019). 

 

Figure 2. Inhibition zone of A. conyzoides leaves extract 
compared with gentamicin 

 

Furthermore, the data was calculated by linear 

regression, as seen in Figure 3. The obtained equation 

concluded that 4% of A. conyzoides leaves extract was 

equivalent to 4.46 x 10-6 g of gentamicin. This 

concentration could be considered when designing the 

next potential drug to treat nosocomial infection caused 

by MRSA. 

 

Figure 3. Linear regression graphic and equation of 
gentamicin inhibition zone 

 

CONCLUSION 

Ethanolic extracts of A. conyzoides leaves have potential 

antibacterial activity against MRSA. Further 

identification of the active constituents is needed to 

evaluate its efficacy and safety against MRSA. 

 

ACKNOWLEDGMENT 

We are grateful for the support of the Chancellor of 

Universitas Garut for providing the research facilities. 

 

REFERENCES 

Achmad, H., Adam, A.M., Azizah, A., Sukmana, B.I., 
Huldani, Khera, S.N., & Ramadhany, Y.F. 
(2020). A Review of Bandotan Leaf Extract 
(Ageratum conyzoides L.) in Inhibition Test to 
the Growth of Bacteria (Porphyromonas 
gingivalis) Case of Periodontitis Disease. 
Systematic Reviews in Pharmacy, 11(4), 390-395. 
doi:10.31838/srp.2020.4.58 

Amadi, B.A., Duru, M.K.C., & Agomuo, E.N. (2012). 
Chemical profiles of leaf, stem, root and flower 
of Ageratum conyzoides. Asian Journal of Plant 
Science and Research, 2(4), 428-432. 

Aslam, B., Wang, W., Arshad, M.I., Khurshid, M., 
Muzammil, S., Rasool, M.H., Nisar, M.A., Alvi, 
R.F., Aslam, M.A., Qamar, M.U., Salamat, 
M.K.F., & Baloch, Z. (2018). Antibiotic 
resistance: a rundown of a global crisis. 
Infection and Drug Resistance, 11, 1645-1658. 
doi:10.2147/IDR.S173867 

Astuti, H. (2015). Uji Aktivitas Antibakteri Ekstrak Etanol 
dan Ekstrak Air Daun Bandotan (Ageratum 

https://portal.issn.org/resource/ISSN/2621-4814
http://dx.doi.org/10.31838/srp.2020.4.58
https://dx.doi.org/10.2147/IDR.S173867


Maulidya SAI, Nuari DA, Suryana S, Almarifah S. 2020. Antibacterial Activity of Ageratum conyzoides L Leaves Against MRSA 

247 

conyzoides, L.) terhadap Staphylococcus 
Aureus dan Escherichia Coli. Majalah 
Farmaseutik, 11(1), 290-293. 
doi:10.22146/farmaseutik.v11i1.24118 

Atisha, S.A. & Mita, S.R. (2018). Review : Herbal 
Bandotan (Ageratum conyzoides L.) Sebagai 
Pengobatan Luka Terbuka. Farmaka, 16(3), 116-
121. doi:10.24198/jf.v16i3.17419 

Budiman, A. & Aulifa, D.A. (2020). A Study Comparing 
Antibacterial Activity of Ageratum 
Conyzoides L. Extract and Piper betle L. 
Extract in Gel Dosage Forms Against 
Staphylococcus aureus. Pharmacognosy Journal, 
12(3), 473-477. doi:10.5530/pj.2020.12.73 

Chew, Y.L., Mahadi, A.M., Wong, K.M., & Goh, J.K. 
(2018). Anti-methicillin-resistance 
Staphylococcus aureus (MRSA) compounds 
from Bauhinia kockiana Korth. And their 
mechanism of antibacterial activity. BMC 
Complementary Medicine and Therapies, 18(1), 70. 
doi:10.1186/s12906-018-2137-5 

Choo, E.J. & Chambers, H.F. (2016). Treatment of 
Methicillin-Resistant Staphylococcus aureus 
Bacteremia. Infection and Chemotherapy, 48(4), 
267-273. doi:10.3947/ic.2016.48.4.267 

Cowan, M.M. (1999). Plant products as antimicrobial 
agents. Clinical Microbiology Reviews, 12(4), 564-
582. 

Galar, A., Weil, A.A., Dudzinski, D.M., Muñoz, P., & 
Siedner, M.J. (2019). Methicillin-Resistant 
Staphylococcus aureus Prosthetic Valve 
Endocarditis: Pathophysiology, 
Epidemiology, Clinical Presentation, 
Diagnosis, and Management. Clinical 
Microbiology Reviews, 32(2), e00041-18. 
doi:10.1128/CMR.00041-18 

Garg, P., Gill, A., & Verma, R.K. (2015). In vitro 
antibacterial activity of Ageratum conyzoides 
L. (Asteraceae). World Journal of Pharmacy and 
Pharmaceutical Sciences, 4(7), 893-897. 

Gorlenko, C.L., Kiselev, H.Y., Budanova, E.V., 
Zamyatnin, A.A., & Ikryannikova, L.N. (2020). 
Plant Secondary Metabolites in the Battle of 
Drugs and Drug-Resistant Bacteria: New 
Heroes or Worse Clones of Antibiotics? 
Antibiotics, 9(4), 170. 
doi:10.3390/antibiotics9040170 

Hu, W., Li, C., Dai, J., Cui, H., & Lin, L. (2019). 
Antibacterial activity and mechanism of Litsea 
cubeba essential oil against methicillin-
resistant Staphylococcus aureus (MRSA). 
Industrial Crops and Products, 130, 34-41. 
doi:10.1016/j.indcrop.2018.12.078 

Kamboj, A. & Saluja, A.K. (2008). Ageratum conyzoides 
L.: A Review on Its Phytochemical and 
Pharmacological Profile. International Journal of 
Green Pharmacy, 2(2), 59-68. 
doi:10.22377/ijgp.v2i2.29 

Kotta, J.C., Lestari, A.B.S., Candrasari, D.S., & Hariono, 
M. (2020). Medicinal Effect, In Silico Bioactivity 
Prediction, and Pharmaceutical Formulation 
of Ageratum conyzoides L.: A Review. 
Scientifica, 2020, 6420909. 
doi:10.1155/2020/6420909 

Krause, K.M., Serio, A.W., Kane, T.R., & Connolly, L.E. 
(2016). Aminoglycosides: An Overview. Cold 
Spring Harbor Perspectives in Medicine, 6(6), 
a027029. doi:10.1101/cshperspect.a027029 

Marks, M.K. & Nwachuku, A.C. (1986). Seed‐bank 
characteristics in a group of tropical weeds. 
Weed Research, 26(3), 151-158. 
doi:10.1111/j.1365-3180.1986.tb00690.x 

Mentari, I.A., Wirnawati, W., & Putri, M.R. (2020). 
Karakterisasi Simplisia dan Ekstrak Daun 
Bandotan (Ageratum conyzoides L) sebagai 
Kandidat Obat Karies Gigi. JIIS (Jurnal Ilmiah 
Ibnu Sina) : Ilmu Farmasi dan Kesehatan, 5(1), 1-9. 
doi:10.36387/jiis.v5i1.346 

Ministry of Health of the Republic of Indonesia. (1980). 
Materia Medika Indonesia volume IV. Jakarta, 
Indonesia: Ministry of Health of the Republic 
of Indonesia 

Othman, L., Sleiman, A., & Abdel-Massih, R.M. (2019). 
Antimicrobial Activity of Polyphenols and 
Alkaloids in Middle Eastern Plants. Frontiers in 
Microbiology, 10, 911. 
doi:10.3389/fmicb.2019.00911 

Prestinaci, F., Pezzotti, P., & Pantosti, A. (2015). 
Antimicrobial resistance: a global multifaceted 
phenomenon. Pathogens and Global Health, 
109(7), 309-318. 
doi:10.1179/2047773215Y.0000000030 

Rossiter, S.E., Fletcher, M.H., & Wuest, W.M. (2017). 
Natural Products as Platforms to Overcome 

https://doi.org/10.22146/farmaseutik.v11i1.24118
https://doi.org/10.24198/jf.v16i3.17419
http://doi.org/10.5530/pj.2020.12.73
https://doi.org/10.1186/s12906-018-2137-5
https://dx.doi.org/10.3947/ic.2016.48.4.267
https://dx.doi.org/10.1128/CMR.00041-18
https://dx.doi.org/10.3390/antibiotics9040170
https://doi.org/10.1016/j.indcrop.2018.12.078
http://dx.doi.org/10.22377/ijgp.v2i2.29
https://dx.doi.org/10.1155/2020/6420909
https://dx.doi.org/10.1101/cshperspect.a027029
https://doi.org/10.1111/j.1365-3180.1986.tb00690.x
https://doi.org/10.36387/jiis.v5i1.346
https://dx.doi.org/10.3389/fmicb.2019.00911
https://dx.doi.org/10.1179/2047773215Y.0000000030


Borneo Journal of Pharmacy, Vol 3 Issue 4, November 2020, Page 243 – 248  e-ISSN: 2621-4814 

248 

Antibiotic Resistance. Chemical Reviews, 
117(19), 12415-12474. 
doi:10.1021/acs.chemrev.7b00283 

Sugara, T.H., Irawadi, T.T., Suprapto, I.H., & Hanafi, M. 
(2016). Uji Aktivitas Antibakteri Fraksi Etil 
Asetat Daun Tanaman Bandotan (Ageratum 
conyzoides L). JIIS (Jurnal Ilmiah Ibnu Sina) : 
Ilmu Farmasi dan Kesehatan, 1(1), 88-96. 
doi:10.36387/jiis.v1i1.34 

Voravuthikunchai, S.P. & Kitpipit, L. (2005). Activity of 
medicinal plant extracts against hospital 
isolates of methicillin-resistant Staphylococcus 
aureus. Clinical Microbiology and Infection, 11(6), 
510-512. doi:10.1111/j.1469-0691.2005.01104.x 

https://portal.issn.org/resource/ISSN/2621-4814
https://dx.doi.org/10.1021/acs.chemrev.7b00283
https://doi.org/10.36387/jiis.v1i1.34
https://doi.org/10.1111/j.1469-0691.2005.01104.x

	Cover Borneo.pdf (p.1-7)
	Jurnal Borneo.pdf (p.8-13)

