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ANTIBACTERIAL EFFECT OF EUGENIA POLYANTHA WIGHT WITH 
CORYNEBACTERIUM DIPHTHERIAE NON-TOXIGENIC 
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ABSTRACT 
Introduction: Corynebacterium diphtheriae is a bacteria that causes diphtheria. In recent 
years, the bacterium is resistant to antibiotics. Eugenia polyantha wight might be a suitable 
antibiotic alternative as it has antibacterial effect against Staphylococcus aureus. The content 
of the antibacterial compound in Eugenia polyantha wight at specific concentrations is 
expected to be able to kill the Corynebacterium diphtheriae. 
Purpose: This study aimed to examine the antibacterial effect of Eugenia polyantha wight to 
Corynebacterium diphtheriae non-toxic. 
Method: Bay leaf extract (Eugenia polyantha wight) made with maceration method. This 
research is an experimental study conducted in vitro using a microdilution test on 96 well 
plates then count value with the streaking method to find out MBC. 
Results: bactericidal power was quite effective at the concentration of 40%, while at the concentration 
of 80%-100% has very strong bactericidal power that could destroy the growth of bacteria 99.9%. The 
higher the concentration of bay leaves extract, the higher the bactericidal power of bacteria 
Conclusion: Eugenia polyantha wight has an antibacterial effect against Corynebacterium 
diphtheriae non-toxic. 
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INTRODUCTION 

 There are still many diseases that 

are caused by an infection in many 

developing countries. For instance, the 

infections caused by Corynebacterium 

diphtheriae which is a non-motile Gram- 

positive basil. These bacteria can infect 

the nasopharynx and skin. Toxin-

resistant strains of bacteria produce 

strong exotoxins that can cause 

diphtheria1. Diphtheria is a rare 

occurrence in Indonesia today. 

 Diphtheria is an acute respiratory 

tract disease that spreads through direct 

contact with the droplet of patients 

removed from the respiratory tract and 

direct contact with the skin lesions. The 

most common diphtheria is local to the 

respiratory tract, which is at the back of 

the mouth and upper larynx. The 

incidence of resistance to antibiotics has 

increased. According to a Brazilian 

study, Corynebacterium diphtheriae 

isolates have begun to show resistance 

to seven drugs: ampicillin, oxygen, 

tetracycline, and linkomycin 

clindamycin, and erythrromycin3. 

Nowadays, many researchers are 

interested in finding alternative 

antimicrobial therapies, especially from 

plant4. 

 Bay leaves has the Latin name 

Eugenia polyantha wight and another 

scientific name, Syzygium polyantha 

wight or Eugenia lucidula Miq. Bay 

leaves have been developed in the 

medical field as an alternative medicinal 

plant. Bay leaves have several beneficial 

chemical ingredients. One of them is 

used for the treatment of Reccurent 

apthous stomatitis (RAS)5. Eugenia 

polyantha wight contains flavonoids, 

tannins, essential oils, saponins, 

poliferols, alkaloids, and pesticides with 

antibacterial activity6. Recent studies 

have shown that Eugenia polyantha 

wight can reduce streptococcus sp 

colonies in samples rinsed with Eugenia 

polyantha wight solution at 100%, 75%, 

50% concentration. Empirically, 

Eugenia polyantha wight shows benefits 

for hypertension, diabetes, diarrhea, 

gastritis, and skin diseases. This bay leaf 

also has other benefits such as diuretic 

and analgesic effects5. 

 There are no studies on the 

antibacterial effect of bay leaf extract 

(Eugenia polyantha wight) on 

Corynebacterium diphtheriae. Hence, 

the purpose of this study is to determine 

the antibacterial effect of bay leaf 

(Eugenia polyantha wight) on 

Corynebacterium diphtheriae by finding 

the Minimum Bactericide Concentration 

(MBC) value of Eugenia polyantha 

wight leaf extract on Corynebacterium 

diphtheriae. 
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METHOD 
 

This study was an experimental study 

using a true experiment with the Static 

Group Comparison method divided into two 

groups: treatment and control groups. The 

study was conducted at the Widya Mandala 

Surabaya Catholic University, Faculty of 

Pharmacy Research Laboratory, and 

Surabaya General Hospital Clinical 

Laboratory (BBLK) Clinical Microbiology 

Laboratory. The population of this study 

was the non-toxic Corynebacterium 

diphtheriae bacteria. The sample taken was 

Corynebacterium diphtheriae bacterium 

NCTC 10648 obtained from the BBLK 

Clinical Microbiology Laboratory. The 

concentration of saliva concentration used 

was 20%, 30%, 40%, 80%, and 100%. 

 

Bay Leaf Preparation 

The leaf samples used were from the 

district of Kediri, East Java. Fresh salads 

were extracted at the Widya Mandala 

Surabaya Catholic University, Faculty of 

Pharmacy Research Laboratory, and 

obtained from Simplisia bay leaf. Salad 

syrup was performed by 96% ethanol 

extraction and received as a concentrated 

liquid extract of bay leaf extract and then 

diluted with 20%, 30%, 40%, 80%, and 

100% concentration. 

 

 

 

Manufacture of Bacterial 

Suspensions 

The bacterial culture stock that 

was grown was sterilized and suspended 

in a 0.9% NaCl solution to a bacterial 

suspension volume equal to 0.5 Mc 

Farland standard on a 1.5 x 108 Mc 

Farland densitometer CFU/ml11. 

Antibacterial Testing 

Antibacterial activity testing was performed 

by using a macroscopic method to 

propagate the bacteria. This study was 

divided into control and treatment groups 

with a volume of well 150µL. 

 

Control group K1-5consisting of: 

K1 = Mueller-Hinton Broth with Blood 

K2 = Mueller-Hinton Broth with Blood + 

Corynebacterium diphtheriae (Control -) 

K3 = Mueller-Hinton Broth with Blood + 

Corynebacterium diphtheriae + Penicillin 

0.12 mg (Control +) 

 

Control group P1-5 consisting of: 

P1 = Mueller-Hinton Broth with Blood + 

Corynebacterium diphtheriae + Euginea 

polyantha wight leaf extract 100% 

concentration 

P2 = Mueller -Hinton Broth with Blood + 

Corynebacterium   

diphtheriae + Euginea polyantha wight leaf 

extract 80% concentration 
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Concentration 
 
   

Count Number of 

Colonies (CFU/ml) 

P1 100% TAP 

P2 80% TAP 

P3 40% 58.8 

P4 30% >105 

P5 20% >105 

 

P3 = Mueller-Hinton Broth with Blood + 

Corynebacterium diphtheriae  +  Euginea 

polyantha wight leaf extract 40% concentration. 

P4 = Mueller Hinton Broth with 

Blood + Corynebacterium diphtheriae + 

Euginea polyantha wight leaf extract 30% 

concentration. 

P5 = Mueller Hinton Broth with 

Blood + Corynebacterium diphtheriae + 

Euginea polyantha wight leaf extract 

concentrated 20%. 

Q1 = in the media for the growth 

detection of Corynebacterium diphtheriae 

by streaking method to find MBC values. 

Determination of MBC bay leaves 

against Corynebacterium diphtheriae was 

counting the number of colonies from 

streaking crops. Streaking was performed 

by pouring 0.5 µL of extract into the media 

for Mueller Hinton Broth with Blood and 

then incubated at 35°C for 24 hours. 

RESULTS 

The Average Result Count Number of 
Colonies (CFU/ml) 

Based on this result, it was 

showed that bactericidal power was 

quite effective at the concentration of 

40%, while at the concentration of 80%-

100% has very strong bactericidal 

power that could destroy the growth of 

bacteria 99.9%. According to Lee et al., 

it can be assumed that the high phytol 

concentration in bay leaves which was 

about 5,715%, was able to have 

antibacterial activity. In a study 

conducted by Dewi Apriani et al., 60% 

dose was quite effective in killing 

bacteria, while at 80%, it was able to kill 

bacteria very effectively. The higher the 

concentration of bay leaves extract, the 

higher the bactericidal power of 

bacteria7. 

Observatian Result of Visual Test in 

Bay Leaf 

Treatm
ent 

P1 P2 P3 P4 P5 

R1  
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Graphic of Colony Count Resistance Test 
 

 
 

The graph above showed five 

replications of the bacterium 

Corynebacterium diphtheria treatment. The 

graph showed that the higher the 

concentration of the bay leaf extract, the 

higher the bactericidal level. In five 

replicates at 80% -100% concentration a 

decrease in bacterial growth were observed. 

At 40% concentration, there were 

fluctuations in bacterial growth, resulting in 

results fluctuation since the concentration of 

phytol compounds at 40% was less effective 

and resulted in fluctuating results. The 

second replication showed bacterial growth 

of 0 CFU/ml, whereas the 5th replication 

showed the highest bacterial growth of 196 

CFU/ml. Five replicates at a concentration 

of 20% -30% showed the highest bacterial 

growth7. 

 

DISCUSSION 

This study first performed 

identification. Identification was 

conducted by using various methods. 

The first method used to identify the 

bacteria studied was Gram positive or 

Gram negative by using Gram. There 

were Gram-positive bacteria in Gram 

painting, indicated by purple colour in 

Gram's painting. The purple color is the 

result of the bacteria retaining the violet 

crystal colour8. 

Biochemical tests were performed 

using the PYZ test, Cysteines test, 

Nitrate test, and Urease test to 

differentiate with other Corynebacteria. 

The first test was the PYZ test. In this 

case, Corynebacterium diphtheriae 

showed no color change until yellow 

interpreted PYZ test results negative. 

This was because Corynebacterium 

diphtheriae did not have pyrazinamide 

enzyme, which will be converted to free 

pyrazinoic acid9,10. Cysteines test 

obtained colony growth of 

Corynebacterium diphtheriae which 

found brown halo formation in the 

colony that was showing positive test 

result, halo in colony formed by 

cysteines enzyme contained in 

Corynebacterium diphtheriae in the 

form of brown strain in media11 10. 

After that, the Nitrate test obtained a 

change of pink color interpreted as a 

positive nitrate test. The color change in 

this test resulted from nitrate converted 

to nitrite by Corynebacterium 

diphtheriae12 10. Next, it was continued 

by Urease test. This test obtained results 
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in the form of pink color in the media 

that was positively interpreted in the 

urease test, and pink color was due to 

the urea content of the Corynebacterium 

diphtheriae, which was broken into 

ammonia which resulted in a color 

change in this test10,13.. 

After, specific identification of the 

bacteria using Cysteine tellurite blood agar 

(CTBA) media, this test was performed by 

bacterial propagation on tellurite-containing 

media, which identified the result of the 

growth of the black colony. The black 

colony resulting from Corynebacterium 

diphtheriae decreased tellurite becomes 

tellurium in CTBA media, causing the 

colony to turn black. In contrast, other 

bacteria are unable to metabolize tellurite in 

the media and would die14. 

This bacteria was also identified by 

using blood plate media because in this 

study, Mueller-Hinton broth with blood 

media was expected to provide nutrients for 

the growth of Corynebacterium diphtheria. 

This identification was used to determine 

which bacteria can grow well in the blood 

media. the result of growth was the 

appearance of white and round colonies10-15. 

We used bay leaf in this experiment 

because bay leaf was expected to have 

antibacterial benefits6. Bay leaf was used to 

treat Recurrent apthous stomatitis (RAS) 

because bay leaf was assumed to reduce the 

disease by reducing inflammation and has 

antibacterial effect5. A study by Dewi 

Apriani et al. showed efficacy of saliva 

infusions concentration on antibacterial 

power was found at 60% concentration to 

effectively inhibit bacterial growth, whereas 

at 80% concentration it effectively inhibited 

bacterial growth; hence, this study used the 

basis of giving the concentration at 20%, 

30%, 40%, 80%, and 100%. The writer 

would like to prove the least effective dose 

to kill Corynebacterium diphtheria in this 

study7. 

The extraction of ethanol extracts was 

conducted by maceration method. The 

method of masking was chosen because it 

preserves the most stable compounds and a 

straightforward method. It was obtained the 

extraction results in the form of condensed 

precursors that were diluted using 2% 

DMSO solution and aiming to use 2% 

DMSO solution to homogenize the extract 

while using aquades to dilute the extract. 

Then the result of the dilution was put into a 

glass envelope and taken to BBLK 

Surabaya. 

In this study, the use of streaking 

method was performed at BBLK Surabaya. 

There were seven groups, namely, the 

treatment group and the control group. The 

treatment group was replicated five times to 

strengthen the validity of the data obtained 

and as anticipatory measure if replication 

failed in the experiment. 

This study was performed two times. 
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The first experiment was a failure when 

using ethanol leaf extract at an initial 

concentration of 100 mg/ml with a dilution 

concentration of 2.5%, 5%, 10%, 20%, and 

40%. The results obtained were attributed to 

the low concentration of compounds whose 

antibacterial activity was not able to inhibit 

the bacteria. 

The second study used ethanol leaf 

extract by increasing the initial 

concentration of 150 mg/ml and diluted it 

with the extract concentration increased to 

20%, 30%, 40%, 80%, and 100%. It was 

estimated that we could find the Minimum 

Bactericidal Concentration (MBC). MBC 

results showed no bacterial growth at 80% -

100% concentration, but at 20%-40% 

concentration, we begin to see bacterial 

colony growth on the media. In colony 

count, results obtained at 80%-100% 

concentration there was no colony growth. 

At a concentration of 40%, the average 

growth of the bacterial colony was 58.8 

CFU/ml, whereas the concentration of 20% 

-30% of the average growth of the bacterial 

colony was >105 CFU/ml. Based on the 

results, it can be concluded that there was a 

decrease in the number of Corynebacterium 

diphtheria colony as a result of ethanol bay 

leaf extract, which can be seen from the 

growth of bacterial colonies, which has 

reached the Minimum Kill Rate (MBC), 

which was inhibition of 99.9% bacterial 

growth16. 

The study conducted by Sri Agung 

Fitri et al., who examined the antibacterial 

activity of bay leaves against bacteria, gave 

MBC results in the concentration range of 

10% -20% showing bacterial death17. 

According to the study of Dewi 

Apriani et al., at 60% concentration bay leaf 

was quite effective in inhibiting bacterial 

growth. In comparison, at 80% 

concentration it was very effective in 

inhibiting bacterial growth7. 

a study by Erlena et al. showed that 

the highest chemical compounds in the bay 

leaf were squalene (8.345%), phytol 

(5.715%), β-sitosterol (4.959%), and less 

than 4% were other components. Phytol 

compounds have biological activity that is 

antimicrobial18. The study that was 

examined by Wonjong Lee et al. noted that 

phytol compounds have a strong 

bactericidal effect, cell death due to phytol 

compounds has a mechanism by which 

ROS accumulates mediates oxidative stress 

that results in damage to bacterial DNA19. 

Based on the study results, it is 

recognized that bay leaf extract has high 

phytol compounds and antibacterial effect 

on the Corynebacterium diphtheriae 

mediated by oxidative stress, causing 

damage to bacterial DNA. Based on the 

result, it was revealed that the concentration 

factor of the extract influences the 

antibacterial effect. The higher the 

concentration of the extract, the higher the 
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destructive potential. This study obtained 

MBC values in the concentration range of 

80%-100% in plate count calculations, 

which inhibited the Corynebacterium 

diphtheriae 99.9% by leaf extract (Eugenia 

polyantha wight) 16. 

 
CONCLUSION 

 
Eugenia polyantha wight bay leaf 

ethanol extract at 80%-100% 

concentration is verified to be toxic to 

Corynebacterium diphtheriae. 
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