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RINGKASAN 

Kemampuan mikroba dalam membentuk biofilm menjadi penyebab dampak klinis 

yang penting pada infeksi di rumah sakit. Biofilm secara alami tersusun lebih dari 

satu spesies mikroba yang sering disebut dengan biofilm polimikroba. Terjadi 

peningkatan kasus infeksi oleh biofilm polimikroba. Pembentukan biofilm dapat 

menimbulkan masalah di beberapa bidang seperti medis, maupun industri karena 

biofilm dapat resisten terhadap pengobatan antimikroba dan respon inang serta 

biosida di bidang pertanian, sehingga penelitian tentang pembentukan biofilm 

polimikroba khususnya antara fungi dan bakteri diperlukan.

Salah satu spesies Candida spp. yang merupakan patogen oportunistik dengan 

tingkat infeksi yang cukup tinggi yaitu Candida tropicalis yang merupakan salah 

satu patogen paling umum dari spesies Non Albicans Candida (NAC) dan memiliki 

profil adhesi lebih tinggi dibandingkan jenis NAC lainnya. Sedangkan beberapa 

bakteri patogen paling umum yaitu Staphylococcus aureus, methicillin-resistant 

Staphylococcus aureus (MRSA), Pseudomonas aeruginosa dan Acinetobacter 

baumannii.

Pada penelitian ini biakan mikroba disuspensikan dalam medium Tryptic Soy Broth

(TSB) kemudian kultivasi biofilm dilakukan dalam dua buah microplate 96-well, 

selanjutnya microplate diinkubasi pada suhu 370C selama 48 jam. Deteksi biofilm 

dilakukan dengan metode Crystal Violet (CV) assay dan reduksi garam tetrazolium 

(3-(4,5-dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide) atau MTT assay 

sehingga diperoleh nilai Optical Density (OD) dari pembacaan absorbansi oleh 

ELISA reader. 

Hasil penelitian diperoleh data yang signifikan dari kedua parameter, nilai rata-rata 

tertinggi terdapat pada perlakuan C. tropicalis (2,412 ± 0,825 pada hasil uji 

biomassa; 1,525 ± 0,473 pada hasil uji aktivitas metabolik) sedangkan nilai rata-

rata terendah terdapat pada perlakuan S. aureus (0,512 ± 0,224 pada hasil uji 

biomassa; 0,978 ± 0,349 pada hasil uji aktivitas metabolik). Pada penelitian ini 

dapat disimpulkan bahwa terdapat perbedaan signifikan antara perlakuan biofilm 

spesies tunggal dan biofilm spesies kombinasi terhadap total biomassa dan aktivitas 

metabolik. 
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SUMMARY 

The ability of microbes to form biofilms has an important clinical impact on 

hospital infections. Biofilms are naturally composed of more than one microbial 

species which are often called polymicrobial biofilms. There is an increase in cases

of infections by polymicrobial biofilms. The formation of biofilms can cause 

problems in several fields such as medical and industries because biofilms can be 

resistant to antimicrobial treatment and host responses and biocides in agriculture, 

so research on the formation of polymicrobial biofilms, especially between fungi 

and bacterial is needed. 

One of the species Candida spp. is an opportunistic pathogen with a high level of 

infection, namely Candida tropicalis which is one of the most common pathogens 

of Non-Albicans Candida (NAC) species and has a higher adhesion profile than 

other types of NAC. While some of the most common pathogenic bacteria are 

Staphylococcus aureus, methicillin-resistant Staphylococcus aureus (MRSA), 

Pseudomonas aeruginosa, and Acinetobacter baumannii.

In this study, bacterial and fungal cultures were suspended in Tryptic Soy Broth 

(TSB) medium, then biofilm was cultivated in two 96-well microplates, then the 

microplates were incubated at 37 degrees Celsius for 48 hours. Detection of the 

biofilm carried out using the Crystal Violet (CV) assay and reduction of the 

tetrazolium salt (3-(4,5-dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide), 

or MTT assay to obtain the Optical Density (OD) value by using ELISA reader.

The results of this study obtained significant data from both parameters, the highest 

average value was found in the C. tropicalis treatment group (2,412 ± 0,825 on the 

biomass test results; 1,525 ± 0,473 on the metabolic activity test results), while the 

average value the lowest was seen in the S. aureus treatment group (0,512 ± 0,224 

in the biomass test results; 0,978 ± 0,349 in the metabolic activity test results). It 

can be concluded that there is a significant difference between the treatment of 

single species biofilm and mixed-species biofilm on total biomass and metabolic 

activity.
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ABSTRACT 

Biofilm Formation by Interaction of Fungi (Candida tropicalis) with Bacteria 
(Staphylococcus aureus, methicillin-resistant Staphylococcus aureus (MRSA), 

Pseudomonas aeruginosa, and Acinetobacter baumannii) 

Dwi Wahyuning Asih 

Biofilms are composed of more than one species or often called polymicrobial 
biofilms, so research is needed on the formation of polymicrobial biofilms, 
especially between fungi and bacteria. This study aimed to analyze the total biomass 
and metabolic activity of biofilms formed from the interaction of fungi (Candida 
tropicalis) with bacteria (Staphylococcus aureus, MRSA, Pseudomonas 
aeruginosa, and Acinetobacter baumannii). Bacterial and fungal cultures were 
suspended in Tryptic Soy Broth (TSB) medium, then biofilm was cultivated in two 
96-well microplates, then the microplates were incubated at 37 degrees Celsius for 
48 hours. Detection of the biofilm will be carried out using the Crystal Violet assay 
and reduction of the tetrazolium salt (3-(4,5-dimethylthiazol-2-yl)-2,5-
Diphenyltetrazolium Bromide), or MTT assay to obtain the Optical Density (OD) 
value by using ELISA reader. The results of this study obtained significant data 
from both parameters, the highest average value was found in the C. tropicalis
treatment group (2,412 ± 0,825 on the biomass test results; 1,525 ± 0,473 on the 
metabolic activity test results), while the lowest was seen in the S. aureus treatment 
group (0,512 ± 0,224 in the biomass test results; 0,978 ± 0,349 in the metabolic 
activity test results). In the total biomass parameter, it was obtained that the biofilm 
biomass could be formed strongly in each treatment, while the results of the 
metabolic activity showed that each treatment was able to carry out cell 
proliferation. 

Keywords: Biofilm, Crystal Violet assay, ELISA, MTT assay, Optical Density,
Polymicrobial
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