
Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

The 8th International Conference on Theoretical and Applied Physics

IOP Conf. Series: Journal of Physics: Conf. Series 1120 (2018) 012073

IOP Publishing

doi:10.1088/1742-6596/1120/1/012073

1

 

 

 

 

 

 

Antimicrobial photodynamic of blue LED for activation of 

curcumin extract (curcuma longa) on staphylococcus aureus 

bacteria, an in vitro study 

S D Astuti
1,2,3

, A F Mahmud
1
, Pudjiyanto

1
, Y Mukhammad

2
 and N Fitriyah

1
 

1
Department of Physics, Faculty of Science and Technology, Airlangga University, 

Surabaya Indonesia, 60115 
2
Department of Biomedical Engineering Post Graduate School, Airlangga University, 

Surabaya Indonesia, 60115 

suryanidyah@fst.unair.ac.id 

Abstract. Staphylococcus aureus (S.aureus) is a normal skin flora. In abnormal conditions, 

these bacteria can cause mild skin infections such as acne vulgaris and cellulitis folliculitis that 

attack the respiratory system causing severe infections such as pneumonia and empyema occur. 

Systemic treatment with antibiotics for a long time can cause resistance. Antimicrobial 

photodynamic therapy (aPDT) is a therapy that uses light sources, photosensitizer (PS) agents 

and oxygen. This study aims to determine the effectiveness of blue LED (400-450) nm to 

activate exogenous PS of curcumin extract in S.aureus in vitro. To determine the antibacterial 

effect of curcumin extract (Curcuma longa) on S.aureus bacteria with LED radiation, the 

distribution of samples was divided into four treatment groups, Group (S – K –) control group 

without any treatment, group (S– K +) control group with curcumin extract, group (S + K–) 

group with LED irradiation without curcumin extract, group (S + K +) laser irradiation group 

with curcumin extract. Bacterial growth is measured using Elisa Reader and Total Plate Count 

Method. The results showed that the LED energy density 16.19 J / cm2 was able to increase the 

percentage of bacterial mortality by (91.49 ± 0.01) % with curcumin extract and (44.88 ± 0.18) 

% without curcumin extract. So LED irradiation is able to activate curcumin extract to increase 

the percentage of S.aureus bacterial death. 

1.  Introduction 

Staphylococcus aureus (S.aureus) is one of a pathogenesis bacteria causing several infections on 

human ranging from minor to serious illness when the number of bacteria is beyond the limits. It is a 

common floral that they live on skin, nose, throat, and other organs in humans [1]. The growth of 

S.aureus is at the temperature 7 – 48℃ and optimum on 37℃  acting as aerobic bacteria [2]. This 

bacteria has a high antibiotic resistance and can survive the immune system [3] making 

S.aureus bacteria live longer in the body. The longer they live causing the more serious disease. The 

case of disease caused by S. aureus bacteria tend to increase every year in various countries [2], [4], 

[5], the level of disease caused by S. aureus bacteria also increase along with the difficulties in 

treatment. 

An alternative therapy treatment, called antimicrobial photodynamic (aPDT), is carried to eliminate 

the number of bacterial colonies without harming the safe cells [6]. Photodynamic reaction involves 

aPDT therapy which needs the specific wavelength of light that can react the photochemical 
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