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Abstract–The progress of most caries process caused 

the root canal infection. Bacteria that dominated in root 

canal infection were Fusobacterium nucleatum bacteria 

that were 48%. This infection needed endodontic 

treatment. One of the influencing factors was 

microorganism. It can be eradicated by root canal 

irrigation. The common substance used for root canal 

irrigation was Chlorhexidine 2%. However, there are 

many researches done nowadays to find the alternative 

substances that are originated from nature. Curly chili is 

one of the alternatives that can be chosen as root canal 

irrigation material because it contains the substance useful 

as antibacterial that is capsaicin. The purpose of this 

research was to know the effect of Curly chili extract 

(Capsicum annuum, L) to the development of 

Fusobacterium nucleatum bacteria. It was the laboratory 

experimental research. Statistical analysis used Kruskall-

Wallis test. The result of the research showed that the 

highest barrier zone diameter average at 100% 

concentration was 23.50 mm and control (+) 24.50 mm 

with p=0.000 (<0.05). Based on the research, it can be 

concluded that there was antibacterial activity of Curly 

chili (Capsicum annuum, L) in concentration of 20%, 

40%, 60%, 80%, 100% and control (+) to pursue the 

growth of Fusobacterium nucleatum bacteria. Higher 

concentration of Curly chili extract (Capsicum annuum, 

L) was stronger barrier for the growth of Fusobacterium 

nucleatum bacteria.  
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I. INTRODUCTION 

Continued caries almost lead to root canal infection 

[1]. Dominant bacteria are Fusobacterium nucleatum 

about 48% [2]. Endodontic treatment, is to eliminate 

root canal microorganism one of them is with root canal 

irrigation that must be contained antimicrobial effect 

[3]. The ideal antimicrobial administered based on 

sensitivity test is a must that shown the effectiveness 

against microorganism that cause infection [4]. 

Alternative medicines from nature are effective 

against polymicrobial infection [5]. Bioactive substance 

has more minimal side effect than synthesis substance 

so that more safety to administered [6]. One of nature’s 

substances that have pharmacology effects is curly chili 

extract [7]. 

Research conducted by Zoefri (2015) verified that 

100% curly chili extract has inhibitory zone about 16.05 

mm against carious bacteria Streptococcus mutans [8]. 

Related to curly chili extract potency as antibacterial 

agent then conducted antibacterial activity test against 

Fusobacterium nucleatum in vitro study. 

 
II. MATERIALS AND METHODS 

A. Plant materials  

Curly chili was taken from chili farm in Bukittinggi. 

To ensure that is curly chili (Capsicum annuum. L) then 

identified at Herbarium Laboratory, Andalas 

University, Padang. Curly chili dried with oven at 60
0
C 

and blended to become chili powder. 

 

B. Extraction 

Curly chili powder (Capsicum annuum. L) was 

soaked with ethanol 96% for 24h in room temperature. 

After 24h immersion Curly chili extract was filtered till 

its grout distinct. Macerate would be evaporated with 

vacuum rotary evaporator at 60
0
C till obtained 

condensed extract. Extract diluted become 

concentration 20%, 40%, 60%, 80% and 100%. 

 

C. Bacteria 

This research was used amount of Fusobacterium 

nucleatum obtained from Health Laboratory Office, 

Yogyakarta.  

 

D. Media  

Media that used in this research is Mueller Hinton 

Agar. Bacteria inoculation obtained from bacteria 

suspension in reaction tube with physiological solution 

(NaCl 0.9%) then stirred with vortex till 0.5 Mac 

Farland standards.  

 

E. Assay method 

Antibacterial activity testing with agar diffusion 

method with well used curly chili extract (Capsicum 

annuum, L), Chlorhexidine 2% as positive control and 

distilled water as negative control. The experiment 

microbe suspension placed equally in Mueller Hinton 

Agar. Mueller Hinton Agar media formed well used 

perforator. In Mueller Hinton Agar well dropped curly 
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chili extract (Capsicum annuum, L) with concentration 

20%, 40%, 60%, 80%, 100%, positive control and 

negative control amount 25 µl. Incubation for 24h at 37
o 

C. After 24h, observe inhibitory zone, to determine size 

of inhibitory zone by inhibitory zone measurement 

defined as clear zone in Mueller Hinton Agar surfaces 

around well.  

 

III. RESULTS 

Results of antibacterial activity of curly chili extract 

(Capsicum annum. L) against Fusobacterium nucleatum 

growth in vitro presented in following Table. 

 
TABLE I. GROWTH OF FUSOBACTERIUM NUCLEATUM 

INHIBITORY ZONE DIAMETER  
Replication  Inhibitory zone (mm)  control  

(+) 

control 

(-) 20% 40% 60% 80% 100% 

I 13.00 15.00 17.00 20.00 24.00 25.00 0,00 

II 12.00 15.00 16.00 22.00 23.00 24.00 0,00 

III 12.00 16.00 17.00 22.00 24.00 25.00 0,00 

IV 12.00 15.00 17.00 22.00 23.00 24.00 0,00 

Mean  12.25 15.25 16.75 21.50 23.50 24.50 0,00 

 

 
Figure 1. Inhibitory zone of curly chili extract against Fusobacterium 

nucleatum. 
 

IV. DISCUSSION 

According to Davis and Stout (1971) in Nahak 

(2012) strength of inhibit to bacteria categorized as 

follows: very strong (clear zone >20mm), strong (clear 

zone 10-20mm), moderate (clear zone 5-10mm), weak 

(<5mm) [9]. Based on that classification antibacterial 

strength of curly chili extract against Fusobacterium 

nucleatum at concentration 20%, 40% and 60% were 

strong, 80%, 100% and positive control were very 

strong and negative control was weak. 

Result of this study was the higher concentration of 

curly chili extract then greater inhibitory zone against 

Fusobacterium nucleatum growth. Similar with Zoefri 

(2015) verified that the higher concentration of curly 

chili (Capsicum annuum, L) then more effective against 

Streptococcus mutans growth. The smallest inhibitory 

zone in Zoefri (2015) concentration 20% was 7.01 mm 

and continue to increase as concentration increased till 

the largest inhibitory zone in 100% was 16.05 mm [8]. 

Curly chili antibacterial effect caused by capsaicin 

is plays a role to interfere bacteria cell membrane 

synthesis [10]. Disrupted cell membrane synthesis will 

lead to membrane cell damage so that content of 

cytoplasm discharge that amount of important 

component in the bacteria cell such as protein, nucleic 

acid, and others [11]. This situation would give effect 

that bacteria are not consisting then finally death [12]. 

Chlorhexidine 2% compared to curly chili  extract 

was similar to inhibit growth process of Fusobacterium 

nucleatum. Differences of inhibitory zone diameter 

mean between Chlorhexidine 2% and curly chili extract 

in concentration 100% was a 1.00 mm. Statistical 

analysis verified that there is not significant differences 

between Chlorhexidine 2% and curly chili extract in 

concentration 100% against Fusobacterium nucleatum. 

That fact shown that substances in curly chili extract be 

able to inhibit growth of Fusobacterium nucleatum that 

as strong as with Chlorhexidine 2%. 

According to result can be concluded the highest 

inhibitory zone in 100% was 23.50 mm. Kruskall-

Wallis p = 0.000 (p<0.05) there is significant 

differences antibacterial activity curly chili extract 

(Capsicum annuum, L) at 20%, 40%, 60%, 80%, 100% 

and positive control against Fusobacterium nucleatum. 

The higher concentrations of curly chili extract mean to 

more effective against growth of Fusobacterium 

nucleatum. 
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