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	 Dental caries and root canal infections are common dental and oral diseases due to 
the dominance of S.mutans and E.faecalis. Despite not having any economic value and becoming 
a waste, durian peel is claimed as an antibacterial. This study aims to analyze durian peel 
ethanol extract antibacterial activity against S.mutans and E.faecalis based on the inhibition zone 
diameter, minimum inhibitory concentration (MIC), and minimum bactericidal concentration 
(MBC).  This type of research is a laboratory experiment using Post-test Only Control Group 
Design. There were 7 concentrations of durian peel ethanol extract (50%, 25%, 12.5%, 6.25%, 
3.125%, 1.56%, and 0.78%), both positive and negative control with three times repetitions. 
Moreover, the bacterial suspensions used were S.mutans ATCC 25175 and E.faecalis ATCC 
29212. Data analysis used One Way Anova, while data that were not normally distributed used 
Kruskal-Wallis. Post Hoc analysis used LSD for normal data and Mann-Whitney for abnormal 
data. Durian peel ethanol extract shows the antibacterial activity of S.mutans with MIC at a 
concentration of 0.78%, while against E.faecalis is 12.5%. The higher the concentration, the 
larger the inhibition zone formed. The best-tested concentration of ethanol extract from durian 
peel is 6.25-50% to inhibit the growth of S. mutans and 50% for E.faecalis. Durian peel ethanol 
extract can prevent dental caries since it is antibacterial against S.mutans and E.faecalis.
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	 An oral cavity is a place for various 
microorganisms to live as normal flora, which 
plays a role in human physiological development 
and defense. Components of these microorganisms 
can be pathogenic if the environment is disturbed 
or in places that are not supposed to be, so it can 
cause infection in the oral cavity.1 S.mutans and 
E.faecalis are bacteria that are often associated 
with infections of the oral cavity.2-3

	 S.mutans play an essential role in the 
formation of dental caries. Caries cause damage 
to the hard tissues of the teeth. If ignored, it can 
be an entry point for microorganisms related 
to endodontic infection, leading to dental pulp 
infection and ends up with causing pulp necrosis.2 

E.faecalis is a microorganism that is often 
associated with endodontic infections. E.faecalis 
is a persistent bacteria in root canal infections 
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and can be a major cause of endodontic treatment 
failure.4-5 Besides S.mutans and E.faecalis, S.aureus 
is a gram-positive bacteria that cause caries and 
endodontic infections.6 

	 The use of natural materials in dentistry 
has been conducted since ancient times and their use 
has increased significantly. Natural ingredients have 
been widely used as antibiotics, analgesics, anti-
inflammatories, Etc. Furthermore, the limitations 
of most commercial drugs, such as cytotoxicity, 
have resulted in the emergence of new treatment 
developments using natural ingredients, attracting 
a lot of attention.4 Based on the Regulation of the 
Minister of Health of the Republic of Indonesia 
Number 88 of 2013 concerning the master plan 
for the development of traditional medicines raw 
materials,7 it is expected to be able to utilize the 
wealth of Indonesia’s biological resources and the 
wealth of traditional health to be used as medicines 
to replace conventional medicines.
	 Durian (Durio zibhetinus Murr.) is an 
Indonesian fruit plant in great demand. Based 
on its structure, it consists of three parts; durian 
seeds (5-15%), durian flesh (20-30%), and durian 
skin (60-75%), which is the most significant part 
of durian and yet considered to have no economic 
value. Therefore, it is not utilized and ends up being 
waste which can cause environmental problems. 
Arlofa8 reported that based on the results of 
phytochemical tests, durian peel contains tannins, 
alkaloids, triterpenoids, and flavonoids that can act 
as antibacterial ingredients. Pratiwi et al.9 reported 
that durian peel extract with a 1.1% concentration 
of ethyl acetate solvent could inhibit the growth of 
P.acnes, which causes acne with an inhibition zone 
diameter of 11.17 mm. In addition, Arlofa et al.10  
reported that a 1% concentration of durian peel 
ethanol extract could inhibit the growth of E.coli 
and S.aureus.
	 Based on previous research,8-10 durian 
peel extract has the potential to be antibacterial. 
Research on using durian peel extract against 
bacteria that cause oral infections is still limited, 
so further research on S.mutans and E.faecalis is 
needed. This research is a preliminary study to 
analyze the antibacterial activity of durian peel 
ethanol extract against S.mutans and E.faecalis 
based on the inhibition zone diameter, minimum 
inhibitory concentration (MIC), and minimum 
bactericidal concentration (MBC).

MATERIALS AND METHODS

	 Ethical clearance has been approved 
by the Health Research Ethics Committee of the 
University Sumatera Utara with No. 238/KEPK/
USU/2022. The ethanol extract of durian peel was 
made at the Research and Development Laboratory 
of Medicinal Plants (ASPETRI) Medan, and 
then continued with antibacterial activity testing 
conducted at the Microbiology Laboratory of the 
Faculty of Pharmacy, Universitas Sumatra Utara.
	 This study was a laboratory experiment 
using Post-test Only Control Group Design. The 
sample size was calculated using the Federer 
formula, and three replications were obtained. 
The test group consisted of: The concentrations 
of the ethanol extract of durian peel (50%, 25%, 
12.5%, 6.25%, 3.125%, 1.56%, 0.78%), a positive 
control that was treated with chlorhexidine 0.2%, 
and a negative control which is given treatment by 
giving Dimethyl Sulfoxide (DMSO) solvent. The 
bacteria, S.mutans ATCC 25175 and E.faecalis 
ATCC 29212 used in this study, were obtained 
from Microbiologics USA.
Making durian peel ethanol extract
	 The durian peel of Durio zibethinus Murr. 
species from Sorkam District, Central Tapanuli 
Regency, North Sumatera, Indonesia, was collected 
as much as 500 grams. The durian peel was cleaned, 
cut into small pieces, and dried in a drying cabinet 
to dry (for 7 days). The durian peel was mashed to 
obtain simplicia. Then, the simplicia was mixed 
with 1 liter of 70% ethanol using the maceration 
method in a closed vessel and soaked for 24 hours 
while stirring occasionally. After 24 hours, the 
bath was filtered with cotton and filter paper to 
obtain the filtrate and dregs. The dregs were soaked 
again with 500 ml of 70% ethanol for 24 hours, 
stirred occasionally and filtered again. The filtrate 
was combined and evaporated to obtain a thick 
extract. The thick extract from durian skin was then 
diluted with DMSO to obtain durian peel extract 
with concentrations of 50%, 25%, 12.5%, 6.25%, 
3.125%, 1.56%, and 0.78%.
Antibacterial activity test of durian peel ethanol 
extract
	 The durian peel extract (Durio zibethinus 
Murr.) was first subjected to phytochemical 
screening before testing the growth of S.mutans and 
E.faecalis to determine the secondary metabolites 
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contained in the durian peel ethanol extract which 
can act as an antibacterial. Two different species of 
bacteria were used in this study, including S.mutans 
(ATCC 25175) and E.faecalis (ATCC 29212). The 
bacterial suspension is done by taking the bacteria 
stock cultures (S.mutans, E.faecalis) and suspended 
in 10 mL of 0.9% NaCl solution to obtain the same 
turbidity as McFarland 0.5. 
	 In a petri dish containing Mueller Hinton 
Agar (HiMedia®, India) media and the suspension 
of bacteria, 25 µL of different extract concentrations 
(50 %, 25%, 12.5%, 6.25%, 3.125%, 1.56%, 
0.78%) were impregnated into 6 mm diameter of 
sterile blank discs. DMSO-loaded discs were then 
used as a negative control. The positive control are 
chlorhexidine 0.2% discs. Chlorhexidine 0.2% is 
used because it is a potent antiseptic for chemical 
plaque control in the oral cavity.11

	 The discs were applied to the agar using 
sterile tweezers. The discs were placed on four 
discs per plate to avoid overlapping the inhibition 
zones. Petri dishes were incubated for 24 hours at 
37°C. After 24 hours, observations were conducted 
by measuring the inhibition zone diameter, which 
is the diameter of the bacterial colony-free (clear 
zone) formed around the paper disc using a caliper. 
The lowest concentration capable of providing 
inhibition is defined as the MIC.
	 The MBC is determined by the streaking 
method from the clear zone formed at the diffusion 
method and then subculturing on Plate Count 
Agar (HiMedia®, India) media to calculate 
the number of colonies and the percentage of 
reduction. Furthermore, the clear zone formed 
from each concentration was streaked using a 
sterile cotton swab and then it was allowed to stand 
for 10 minutes in a test tube containing Mueller 
Hinton Broth (HiMedia®, India) media. After 
that, 1 ml of MHB was taken from each tube and 
transferred to a sterile petri dish, then PCA media 
was added and homogenized. All petri dishes 
were incubated at 37°C for 24 hours. After 24 
hours, the number of colonies formed in all petri 
dishes was calculated by using a colony counter 
machine (Interscience Scan®300Interlab, France). 
The lowest concentration, which can reduce 98 – 
99% of bacterial colonies of the initial number of 
bacteria, is considered MBC.12-13

	 The data obtained from all examinations 
were processed and analyzed using the Statistical 

Product Service Solutions version 20 for Windows. 
Data analysis used One Way Anova, while data that 
were not normally distributed used Kruskal-Wallis. 
In addition, post Hoc analysis used LSD for normal 
data and Mann-Whitney for abnormal data.

RESULTS

	 The phytochemical screening of durian 
peel ethanol extract shows that tannins, flavonoids, 
triterpenoids, and saponins act as antibacterial. 
Moreover, forming a clear zone around the paper 
disc indicates that the ethanol extract of the durian 
peel in this study can inhibit the bacteria tested 
(Figure 1). The results of measuring the average 
diameter of the inhibition zone formed from the 
ethanol extract of durian peel against the bacteria 
S.mutans and E.faecalis can be seen in Table 1.
	 Based on the results of the measurement 
of the diameter of the inhibition zone against 
S.mutans, the ethanol extract of durian peel shows 
the ability to inhibit the growth of S.mutans 
starting at a concentration of 0.78%, while against 
E.faecalis the bacterial inhibitory activity starting 
from the extract with a concentration of 12.5%. 
Therefore, these two concentrations are determined 
as the MIC value of the durian peel ethanol extract 
for each bacteria tested (Table 1). 
	 The results of the calculation of the 
number of colonies formed from the bacterial 
subculture procedure formed from the clear zone 
in this study can be seen in Tables 2 and 3. MBC is 
determined from the lowest extract concentration, 
reducing as much as 98-99% of the initial bacterial 
colonies (negative control). The percentage 
reduction is calculated by the formula:13-14

Where:
A : Number of bacterial colonies in each test group
B : Number of initial bacterial colonies (negative 
control)
	 Based on the percentage reduction of 
durian peel extract on the number of S.mutans 
and E.faecalis colonies, none of the concentration 
groups tested can reduce the number of initial 
colonies by 98-99% other than the positive control 
group. The highest concentration of durian peel 
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Table 1. Antibacterial activity of durian peel ethanol extract against S.mutans and E.faecalis

Test Group		  Diameter of inhibition zones (mm)
	                                       S.mutans		                             E.faecalis
	 Mean±SD	 p-value	 Mean±SD	 p-value

Extract 50% 	 13.42±0.55	 0.002*	 10.26±0.72	 0.001*
Extract 25% 	 12.75±0.61		  9.50±0.26	
Extract 12.5% 	 12.35±0.35		  8.70±0.10	
Extract 6.25% 	 11.53±0.25		  0	
Extract 3.125% 	 11.28±0.43		  0	
Extract 1.56% 	 10.75±0.70		  0	
Extract 0.78% 	 9.95±1.06		  0	
Positive control 	 18.48±0.14		  14.30±0.34	
Negative control	 0		  0	

*Significant (p<0.05); Kruskal-Wallis Test

Fig.1. Antibacterial activity of the ethanol extract of durian peel against (a) S.mutans, (b) E.faecalis
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Table 2. The MBC of durian peel ethanol extract against S.mutans

Test Group	 Number of Colonies	 Differences	 % Reduction	 p-value
	 (Mean±SD)(CFU/ml)	 (B-A)

Extract 50% 	 312±11.93	 3717	 92.26%	 0.000*
Extract 25% 	 683±44.91	 3346	 83.05%	
Extract 12.5% 	 1132±47.23	 2897	 71.90%	
Extract 6.25% 	 1388±90.74	 2641	 62.55%	
Extract 3.125% 	 1893±43.00	 2136	 53.02%	
Extract 1.56% 	 2115±30.14	 1914	 47.50%	
Extract 0.78% 	 2735±102.48	 1294	 32.12%	
Positive control 	 0	 4029	 100%	
Negative control	 4029±141.10	 0	 0%	

*Significant (p<0.05); One Way Anova Test

Table 3. The MBC of durian peel ethanol extract against E.faecalis

Test Group	 Number of Colonies	 Differences	 % Reduction	 p-value
	 (Mean±SD)(CFU/ml)	 (B-A)

Extract 50% 	 241.00±31.04	 3347	 93.28%	 0.002*
Extract 25% 	 554.33±60.74	 3033.67	 84.55%	
Extract 12.5% 	 742.33±202.05	 2845.67	 79.31%	
Extract 6.25% 	 1111.00±179.30	 2477	 69.04%	
Extract 3.125% 	 1542.67±407.65	 2045.33	 57%	
Extract 1.56% 	 1653.00±304.47	 1935	 53.93%	
Extract 0.78% 	 2093.33±284.31	 1494.67	 41.66%	
Positive control 	 0	 3588	 100%	
Negative control 	 3588.00±278.14	 0	 0%	

*Significant (p<0.05); Kruskal-Wallis Test

ethanol extract, which is 50% concentration 
against S.mutans bacteria, can reduce the number 
of initial colonies by as much as 92.26%, while 
against E.faecalis is 93.28%. All examination data, 
when tested statistically, show significant results. 
It means there is the ability to reduce the number 
of colonies from the ethanol extract of durian peel.

DISCUSSION

	 The results of this study prove that the 
ethanol extract of durian peel has an antibacterial 
effect against S.mutans and E.faecalis bacteria. It 
is because durian peels contain compounds that 
have the potential as antibacterial. Furthermore, 
several studies8,14 have reported that durian peel 
contains tannins, alkaloids, flavonoids, saponins, 
and triterpenoids as antibacterial compounds. 
According to the results of the phytochemical 

screening, the researchers also found tannins, 
flavonoids, triterpenoids, and saponins. Tannins, 
the active ingredients with antibacterial properties, 
are the largest in durian peel, if they bind to the 
bacterial cell wall, they will be toxic to prevent 
bacterial growth. Moreover, flavonoids can form 
complex compounds against extracellular proteins, 
disrupting the integrity of the bacterial cell 
membrane so that the cell membrane is damaged. 
Alkaloids interfere with peptidoglycan constituent 
components in bacterial cells, so the cell wall layer 
is not fully formed and causes cell death. However, 
in this study, no alkaloid compounds are found in 
the durian peel ethanol extract. Triterpenoids cause 
damage to purines, which are the entrance and exit 
of compounds, so bacterial cells lack nutrients 
and experience cell death. Saponins break down 
or lyse bacterial walls and play a role in removing 
debris.14-15
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	 S.mutans and E.faecalis are gram-
positive bacteria with teichoic acid found in the 
peptidoglycan of the bacterial wall.16 This teichoic 
acid serves as an exit and entry of ions into and 
out of bacterial cells. One type of teichoic acid is 
lipoteichoic acid, which can bind to tannins, so 
bacterial growth is more easily inhibited.
	 If it is associated with the antibacterial 
activity criteria by David and Stout7, where the 
inhibition zone formed e” 20 mm is categorized as 
having very strong bacterial inhibition, 10 – 20 mm 
is categorized as having strong bacterial inhibition, 
5-10 mm is categorized as having moderate 
bacterial inhibition and d”5 mm are categorized 
as having weak bacterial inhibition. Therefore, the 
antibacterial activity of the ethanol extract of durian 
peel (Durio zibethinus Murr.) against S.mutans in 
this study is at a concentration of 0.78% with an 
average diameter of the inhibition zone of 9.95 mm 
which is considered a moderate bacterial inhibition 
while at concentrations of 1.56%, 3.125%, 6.25%, 
12.5%, 25%, and 50% (inhibition zone diameter 
13.42 mm) are in the strong category. However, 
for antibacterial activity against the growth of 
E.faecalis, concentrations of 12.5%   (inhibition 
zone diameter 8.70 mm) and 25% have moderate 
bacterial inhibitory. In comparison, concentrations 
of 50% (inhibition zone diameter 10.26 mm) are 
strong bacterial inhibitory categories.
	 The results of the Post Hoc test show 
significant differences in the inhibition zone of 
S.mutans in the ethanol extract of durian peel with a 
concentration of 6.25% against 0.78%. Durian peel 
ethanol extract with a concentration of 6.25% is 
the lowest concentration extract as an antibacterial 
S.mutans with a strong antibacterial category. 
In E.faecalis, there are significant differences in 
inhibition zones in the ethanol extract of durian peel 
with a concentration of 50% against a concentration 
of 12.5%. Durian peel ethanol extract with a 
concentration of 50% is the lowest concentration 
extract as an antibacterial E.faecalis with a strong 
antibacterial category. Therefore, based on this 
study, it is recommended to use the ethanol extract 
of durian peel with a concentration of 6.25% as an 
antibacterial S.mutans and a concentration of 50% 
as an antibacterial E.faecalis.
	 This study is in line with research which 
had conducted by Permatasari et al.,17 who reported 

that durian peel extract with a concentration of 
0.78% could inhibit the growth of bacteria, causing 
supragingival plaque with an inhibition zone 
diameter of 1.37 mm. Another study conducted 
by Safitri et al.18 stated that durian peel extract 
with 70% ethanol solvent could inhibit the growth 
of S.aureus with a minimum inhibitory value 
at a concentration of 10%. In addition, research 
conducted by Muawanah et al.19 reported that the 
ethanol extract of durian peel with 96% ethanol 
solvent could inhibit the growth of S.aureus at a 
concentration of 5% (inhibitory zone diameter 12 
mm) and against E.coli at a concentration of 5% (11 
mm inhibition zone diameter). The study’s results 
still show the activity of durian peel extract, which 
can inhibit the growth of bacteria even in different 
bacteria. Differences in methods, solvents, and 
types of bacteria can cause differences in the results 
of antibacterial effects with previous studies.
	 From the results of this study, the 
ethanol extract of durian peel can inhibit caries-
causing bacteria, that are S.mutans and E.faecalis. 
Moreover, another study10,18,19  showed that durian 
peel extract could inhibit other caries-causing 
bacteria, S.aureus. Therefore, durian peel extract 
can be used as an alternative natural medicinal 
ingredient to prevent dental caries. The active 
ingredient of durian peel extract can be used in 
mouthwash, root canal irrigation, and topical 
application.

CONCLUSION

	 The MIC of the ethanol extract of durian 
peel (Durio zibethinus Murr.) against the growth 
of S.mutans is at a concentration of 0.78% with 
an average inhibition zone diameter of 9.95 mm 
and against E.faecalis is 12.5% with an average 
inhibition zone diameter of 8.70 mm. The MBC 
in this study has not been found among the 
concentrations of the tested extracts. Further 
research is needed to prove that the concentration 
of 6.25%-50% is antibacterial against S.mutans and 
50% against E.faecalis.
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