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Abstract 

Indonesia is a tropical country that is rich in natural biological resources that can be used as 

herbal ingredients to make medicine. One natural resource that has potential as a medicinal 

ingredient is pineapple. However, the hump part of the pineapple has not been utilized 

optimally, and is even considered waste and is simply thrown away. Pineapple hump has active 

compounds that have antibacterial potential. This research aimed to determine the 

antibacterial activity of pineapple hump extract in inhibiting the growth of Staphylococcus 

aureus. The type of research used is a posttest-only control group design. Testing of pineapple 

hump extract with concentrations of 75% and 90% as an antibacterial was carried out using 

the disc diffusion method. 90% pineapple hump extract has better inhibitory power than 75% 

pineapple hump extract. Based on the inhibition zone produced, it shows that pineapple hump 

extract can inhibit the growth of Staphylococcus aureus bacteria. So it can be concluded that 

pineapple hump extract has antibacterial activity against Staphylococcus aureus. 
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INTRODUCTION 
Staphylococcus aureus bacteria is classified as Gram-positive 

bacteria which is also a normal flora that is commonly found 

in humans but also has the potential to cause opportunistic 

infections. This microorganism is found in the nose in around 

30% - 50%. Healthy, in the feces around 20% and in the skin 

around 5- 

10%.(1),(2),(3) Regarding oral infections, Staphylococcus aureus 

is associated with facial cellulitis and bullous-type facial 

infections around the nose and mouth. Staphylococcus aureus 

is also reported to be associated with other orofacial infectious 

diseases, such as angular cheilitis, dry mouth, and acute 

dentoalveolar abscesses.(4),(5)  Staphylococcus aureus is also 

mentioned as a pathogen for many oral diseases, such as 

osteomyelitis, sialadenitis, oral mucositis, periodontitis, peri-

implantitis, infection endodontics, and even dental caries.(6), (7) 

As previously explained, apart from causing diarrhea, 

Staphylococcus aureus also causes an oral cavity infection, 

namely dental caries. Dental caries is described as a 

pathological process that causes demineralization and 

destruction of hard tooth tissue with the formation of holes in 

the teeth.(11) 

Regarding oral infections, Staphyloccocus aureus is 

associated with facial cellulitis and bullous-type facial 

infections around the nose and mouth. Staphyloccocus aureus 

is also reported to be associated with other orofacial infectious 

diseases, such as angular cheilitis, dry mouth and acute 

dentoalveolar abscess.(4),(5) Staphyloccocus aureus is also 

mentioned as a pathogen for many oral diseases, such as 

osteomyelitis, sialadenitis, oral mucositis, periodontitis, peri-

implantitis, infection endodontics and dental caries.(6),(7)  

As previously explained, Staphylococcus aureus also causes 

an oral cavity infection, namely dental caries. Dental caries 

is described as a pathological process that causes 

demineralization and destruction of hard tooth tissue with 

the formation of holes in the teeth.11 Dental caries is the most 

common infection that occurs and develops slowly over 

years, and if not treated appropriately can cause damage to 

the teeth and surrounding tissue.(12), (13)  

Based on survey data from the World Health Organization 

(WHO) notes that throughout the world 60- 90% of children 

experience dental caries. Based on the results of data from 

Basic Health Research Indonesia (Riskesdas) in 2018, it is 

stated that the largest proportion of dental  problems  

in  Indonesia  are   damaged/caved caved/sick teeth (45.3%).  
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Half of the  75 million children in Indonesia experience dental 

caries and the number is increasing from year to year.(14)  

Consuming foods containing antibacterial substances can 

reduce the risk of oral cavity infections, one of which is by 

consuming pineapple. Consuming foods containing 

antibacterial substances can reduce the risk of oral cavity 

infections, one of which is by consuming pineapple. 

Pineapple is a highly nutritious tropical fruit with various 

health benefits.(15) Pineapple has active compounds that 

function as antibacterials including ferulic acid, phytol, 

ferulic, iso-ferulic, linalool, α- terpineol, p-hydroxybenzoic 

acid, syringic acid, benzoic acid, cinnamic acid, and 

vanillin.(16) Apart from that, pineapple also contains an 

important compound called bromelain which has an important 

role in health. 

One of the wastes from the pineapple plant, namely the hump, 

has various active components and various benefits but has 

not been utilized optimally.(19) The pineapple hump contains 

chemical compounds including bromelain enzymes, saponins, 

alkaloids, and flavonoids.(20) Flavonoid compounds work to 

form complex compounds with extracellular proteins. which 

can damage bacterial cell membranes. On the other hand, 

tannins can inhibit the enzyme reverse transcriptase and DNA 

topoisomerase which can prevent the formation of bacterial 

cells.(15) Researchers argue that bromelain has antibacterial 

and antiviral activity which can control infectious diseases.(21) 

Supported by Triyani's research, the antibacterial activity of 

gargling with mouthwash from pineapple stem extract at a 

concentration of 40% had an average clear zone diameter of 

12.07 mm and 10.96 mm.(22)  

Based on the description above, the researcher wants to 

identify the antibacterial potential of pineapple stem extract 

originating from Central Aceh. 

METHODS  
The type of research used is laboratory experimental research 

with a post-test-only control group design. The sample used in 

this research was Staphylococcus aureus obtained from the 

Laboratory of the Faculty of Medicine, Syiah Kuala University 

and the test material used was pineapple obtained from a 

pineapple plantation in Pegasing District, Takengon City, 

Aceh, Indonesia. This study measured the inhibition zone for 

the growth of Staphylococcus aureus exposed to 75% and 90% 

pineapple hump (Ananas.comosus (L.) Merr) extract using  the 

disc diffusion method. The research permit from the Ethics 

Committee of the Faculty of Dentistry, Syiah Kuala 

University No.491/KE/FKG/2024. 

Research Procedure 

This research step begins with making pineapple hump extract 

using 70% ethanol. Next, dilution was carried out until 

concentrations of 75% and 90% were obtained. 

Staphylococcus aureus which has previously been 

cultured and suspended according to Mc Farland 

standards was daubed evenly using a cotton bud on MHA 

media. Paper discs soaked with 75% and 90% pineapple hump 

extract were placed for the treatment group, paper discs 

soaked in the antibiotic amoxicillin as a positive control, and 

paper discs soaked in distilled water as a negative control. 

Then incubated for 24 hours at 37°C in an incubator. 

Inhibition zone measurements were carried out using a 

caliper.  

RESULT 

 
Table 1. Antibacterial Activity Test Results 

Note Category : Very Strong : >20 mm;  Strong : 10-20 mm 

Medium : 5-10 mm; None: <5 mm 

Based on Table 1, it can be seen that the positive control 

group had the largest zone of inhibition, namely 16.8 mm 

against Staphylococcus aureus bacteria. In the 75% and 90% 

pineapple hump extract treatment groups, the inhibition zone 

results were not much different, both were in the medium 

category, the inhibitory zone results for the extract treatment 

group with 90% concentration of pineapple hump were 

slightly wider than those in the 75% concentration treatment 

group. 

Table 2. Inhibition Zone Measurement at 14, 18, 21 and 24 

hours 

 

Based on Table 2. The largest inhibition zone for 

Staphylococcus aureus bacteria was formed in the positive 

control group, followed by the 90% extract treatment group, 

the 75% extract treatment group, and the negative control 

group with distilled water. 

The results of the ANOVA analysis showed that there were 

significant differences between the treatment groups (75%, 

90%, K+, and K-) in their effect on the growth of 

Staphylococcus aureus at 14, 18, 21, and 24 hours with a 

significance value (Sig) of 0.000 (<0.05). The results of this 

study rejected the null hypothesis (H0) that there were 

differences between treatment groups, and concluded that at 

least one pair of treatment groups had significantly different 

means in their effect on the growth of Staphylococcus aureus. 

Thus, based on the results it was concluded that different 



Global Scientific and Academic Research Journal of Dentistry and Oral Medicine ISSN: 2584-2382 (Online) 

*Corresponding Author: Chairunas                     .                                          © Copyright 2024 GSAR Publishers All Rights Reserved 

                  This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.  Page 10 

treatments (75%, 90%, K+, and K-) had different impacts in 

controlling the growth of Staphylococcus aureus at different 

times (14, 18, 21, and 24 hours). 

Table.3 Post Hoc test 

 
Based on Table 3, the results of the Post Hoc test carried out 

showed significant differences in several comparisons 

between groups because the p value was <0.05. This can be 

interpreted as the existence of statistically significant 

differences in inhibition zones between groups which are 

given the information (*). 

DISCUSSION 
This research used pineapple hump taken from pineapples 

originating from Pegasing District, Central Aceh Regency. 

The choice of pineapple was because researchers wanted to 

explore pineapples originating from Aceh.Based on research 

by Talitha (2023), pineapple hump originating from Central 

Aceh contains chemical compounds including flavonoids, 

alkaloids, saponins, tannins and phenols.(23) In line with 

research by Udin (2018) which concluded that pineapple 

hump contains chemical compounds including the enzyme 

bromelain. , saponins, alkaloids, and flavonoids which are 

known to have antibacterial potential.(20) 

The inhibition of the growth of Staphylococcus aureus 

bacteria occurs due to secondary metabolite compounds 

contained in pineapple tuber extract, namely the enzyme 

bromelain, flavonoids, saponins, alkaloids, and tannins. The 

bromelain enzyme is a proteolytic enzyme that plays a role in 

protein breakdown. The bromelain enzymeis a protease 

enzyme that is capable of hydrolyzing peptide bonds into 

amino acids.(20) 

The bromelain enzyme has antibacterial activity related to its 

ability to deactivate microbial cell adhesins as well as 

enzymes and prevent protein transport in the inner layers of 

cells. The formation of cell walls in bacteria is not complete 

due to the action of the bromelain enzyme on cell wall 

polypeptides. As a result of osmotic and physical pressure, 

lysis occurs in the bacteria so that the bacteria die. The role of 

the bromelain enzyme is to reduce the surface tension of 

bacteria by hydrolyzing salivary proteins and glycoproteins 

which are bacterial mediators that stick to the tooth surface.(24) 

It is known that flavonoid compounds have antibacterial 

capabilities by attacking phospholipids in the cytoplasmic 

membrane of bacteria which results in leakage of the 

cytoplasmic membrane, this leakage is likely This cause 

Staphylococcus aureus bacteria to die or have their growth 

stunted. Apart from flavonoids, there are also saponin and 

alkaloid compounds that play a role in increasing the 

permeability of bacterial cell membranes so that the cell 

membrane becomes unstable and hemolysis occurs in the cell 

which results in the release of important components in the 

cell so that the bacteria die more quickly. Tannin compounds 

act as antibacterials because they can form complex 

compounds with proteins through hydrogen bonds. If 

hydrogen bonds are formed between tannin and protein, the 

protein will be denatured so that bacterial metabolism will be 

disrupted.(25) 

Testing of 75% and 90% pineapple hump extract as 

antibacterial against Staphylococcus aureus was carried out 

using the disc diffusion method. This method is carried out by 

observing the inhibition zone formed during the test. The 

advantage of this method is greater flexibility in choosing the 

antibiotic drug to be used. The results of Staphylococcus 

aureus culture on NA media which had been incubated for 24 

hours at 37°C showed colonies that were golden yellow, 

round in shape, had a shiny surface and had a soft 

consistency. In accordance with the results of research by 

Vienna (2022) which showed that the results of 

Staphylococcus aureus bacterial culture showed that the 

colonies had a round, convex shape with flat edges, a shiny 

surface and had a soft consistency.(26) 

The results of this study show that pineapple hump extract can 

inhibit the growth of Staphylococcus aureus bacteria. 

Pineapple hump extract with a concentration of 75% produces 

an average inhibition zone of 7.146 mm and a concentration 

of 90% produces an average inhibition zone of 8.65 mm. 

Based on the results of this research, it is known that 

pineapple hump extract with a concentration of 90% has a 

stronger antibacterial effect compared to 75% extract. This 

happens because the higher the concentration, the more 

antibacterial compounds it contains, so it can influence the 

inhibition zone that is formed.(27) In line with research by 

Liliany (2018) which concluded that 100% pineapple 

hump extract has a better antibacterial effect than extract 

pineapple tubers 50% against the growth of Enterococcus 

faecalis bacteria.(28) 

Based on this discussion, it can be concluded that pineapple 

hump extract with concentrations of 75% and 90% has 

antibacterial activity against Staphylococcus aureus. This is 

also in line with research by Omorotionmwan (2019) which 

states that 100% pineapple peel extract (Ananas comosus) in 

powder form is effective in inhibiting the growth of 

Streptococcus faecalis bacteria.(29) This research is supported 
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by research by Abbas (2020) which concludes that pineapple 

hump extract also effective in inhibiting the growth of 

Pseudomonas aeruginosa bacteria. 16 Sumiati (2020) also 

stated that pineapple hump extract has an antibacterial effect 

against Streptococcus sanguinis bacteria.(15) 

CONCLUSION 
Based on the research results, it can be concluded that 

pineapple hump extract (Ananas comosus (L.) Merr) has 

antibacterial activity against Staphylococcus aureus. 

 

SUGGESTION 
1. Future research can use other extraction methods 

besides maceration so that better extracts can be 

produced. 

2. Further research can test the Minimum Kill 

Concentration and Minimum Inhibitory 

Concentration. 

CONCLUSION 
Based on the research results, it can be concluded that 

pineapple hump extract (Ananas comosus (L.) Merr) has 

antibacterial activity against Staphylococcus aureus.  
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