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ABSTRAK  

  

Otitis eksterna (OE) adalah infeksi kulit liang telinga luar yang umumnya disebabkan oleh 

bakteri, terutama Pseudomonas aeruginosa dan Staphylococcus aureus. Pengobatan tradisional 

untuk OE biasanya melibatkan antibiotik topikal, tetapi penggunaan jangka panjang dapat 

menyebabkan resistensi antibiotik. Penelitian ini bertujuan untuk mengevaluasi efek antibakteri 

Madu Manuka (MM) UMF 15+ terhadap Pseudomonas aeruginosa pada pasien dengan OE 

difus menggunakan metode difusi cakram. Konsentrasi MM yang diuji adalah 10%, 30%, 60%, 

80%, dan 100%, dengan kontrol negatif DMSO 1% dan kontrol positif Ofloksasin. Hasil 

penelitian menunjukkan bahwa Madu Manuka UMF 15+ pada konsentrasi 100% menghasilkan 

diameter zona hambat tertinggi yaitu 19,06 mm, sedangkan konsentrasi 80% menghasilkan 

zona hambat sebesar 17,82 mm. Uji statistik menggunakan ANOVA satu arah menunjukkan 

perbedaan yang signifikan antara kelompok kontrol negatif dan semua kelompok perlakuan 

MM (p < 0,001), serta antar konsentrasi MM (p = < 0,001 hingga 0,003). Penelitian ini 

menyimpulkan bahwa Madu Manuka UMF 15+ memiliki aktivitas antibakteri yang signifikan 

terhadap Pseudomonas aeruginosa dan dapat menjadi pengobatan alternatif untuk Otitis 

Eksterna. Dengan demikian, Madu Manuka menunjukkan potensi sebagai agen antibakteri 

alami yang dapat digunakan tanpa risiko resistensi, tidak seperti antibiotik konvensional. 

  

Kata Kunci: Otitis Eksterna, Madu Manuka, Pseudomonas Aeruginosa, Antibakteri, 

Resistensi, UMF 15+, Difusi Diskus. 

  

  

ABSTRACT  

  

Otitis externa (OE) is an infection of the external ear canal skin commonly caused by bacteria, 

especially Pseudomonas aeruginosa and Staphylococcus aureus. Traditional treatment for OE 

typically involves topical antibiotics, but long-term use can lead to antibiotic resistance. This 

study aims to evaluate the antibacterial effect of Manuka Honey (MM) UMF 15+ on 

Pseudomonas aeruginosa in patients with diffuse OE using the disk diffusion method. The MM 

concentrations tested were 10%, 30%, 60%, 80%, and 100%, with a negative control of DMSO 

1% and a positive control of Ofloxacin. The results showed that Manuka Honey UMF 15+ at a 

concentration of 100% produced the highest inhibition zone diameter of 19.06 mm, while the 

80% concentration produced a zone of inhibition of 17.82 mm. Statistical testing using One-
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way ANOVA showed significant differences between the negative control group and all MM 

treatment groups (p < 0.001), as well as between MM concentrations (p = <0.001 to 0.003). 

This study concludes that Manuka Honey UMF 15+ has significant antibacterial activity 

against Pseudomonas aeruginosa and can be an alternative treatment for Otitis Externa. Thus, 

Manuka Honey shows potential as a natural antibacterial agent that can be used without the 

risk of resistance, unlike conventional antibiotics. 

  

Keywords: Otitis Externa, Manuka Honey, Pseudomonas Aeruginosa, Antibacterial, 

Resistance, UMF 15+, Disk Diffusion. 

 

 

INTRODUCTION 

Otitis externa is an inflammatory condition that results from a cutaneous and 

subcutaneous infection of the ear canal, potentially involving the tympanic membrane and the 

pinna. It is typically characterized by otalgia, with or without ear discharge, and affects 

approximately 5 to 20% of patients visiting ENT clinics. Bacterial infections are responsible 

for the majority (98%) of acute otitis externa cases in North America, with Pseudomonas 

aeruginosa (prevalence 20-60%) and Staphylococcus aureus (prevalence 10-70%) being the 

most common pathogens, often in polymicrobial associations (Luthra et al., 2020; Kim SK et 

al., 2022). In fact, over 90% of otitis externa cases are attributed to bacterial infections, with 

Pseudomonas aeruginosa being the most prevalent (22-62%), followed by Staphylococcus 

aureus (11-34%). Fungal infections account for approximately 10% of otitis externa cases, 

with Aspergillus (60-90%) and Candida species (10-40%) being the primary pathogens. Risk 

factors for fungal otitis externa include long-term antibiotic usage, immunosuppression, and 

diabetes mellitus (Wiegand et al., 2019). 

The choice of treatment for otitis externa typically involves the use of topical antibiotics, 

which are selected based on the severity of the condition. Quinolone and aminoglycoside 

antibiotic ear drops are commonly prescribed. However, the local application of antibiotics not 

only eradicates pathogenic microbes but also disrupts the normal ear flora, potentially leading 

to the emergence of resistant microbes. Consequently, the combination of antibiotic ear drops 

with steroid ear drops may be administered, though this treatment should not exceed two 

weeks, as prolonged use may contribute to resistance (Kumar et al., 2020). 

Recent studies, such as one conducted at the ENT clinic of BLU RSUP Prof. Dr. R. D. 

Kandou Manado, have highlighted the growing issue of antibiotic resistance in otitis externa 
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patients, with Clindamycin and Erythromycin being particularly resistant, while Levofloxacin 

demonstrated the highest sensitivity. A similar study at Sao Paolo Hospital, Brazil, from 

February 1, 2010, to January 31, 2011, found otitis externa to be one of the most common 

infectious diseases treated in the ENT emergency unit, with a monthly incidence of 1,558 cases 

(Ibnu, Y.S., 2019). 

The rising prevalence of antibiotic-resistant bacterial infections presents an escalating 

challenge in the treatment of otitis externa, prompting interest in alternative therapeutic agents. 

One such candidate is Manuka Honey (MM), which has garnered attention due to its distinct 

and effective antibacterial mechanisms. MM’s ability to disrupt bacterial metabolism and 

membrane potential, particularly against S. aureus and E. coli, positions it as a potential 

alternative or adjunct therapy for multidrug-resistant (MDR) bacterial infections (Girma, Seo, 

& She, 2019). Additionally, MM has been shown to exhibit broad-spectrum antibacterial 

properties, with previous studies demonstrating its efficacy against a variety of pathogens, 

including those responsible for ear infections such as Haemophilus influenza. 

Given the increasing concerns surrounding antibiotic resistance in otitis externa, this 

study aims to explore alternative therapeutic options such as Manuka Honey (MM), which 

offers antibacterial properties without the risk of resistance development. MM has been used 

historically for its antimicrobial, anti-inflammatory, and wound-healing properties, which 

make it a promising treatment for otitis externa. Recent research, including a case report of 

chronic otitis externa caused by antibiotic-resistant Pseudomonas aeruginosa, showed 

successful treatment using honey-based ear drops (Ibnu, Y.S., 2019). 

Manuka Honey (MM), produced from the nectar of the Leptospermum scoparium plant 

native to New Zealand, has particularly high antibacterial activity, earning recognition by the 

FDA in 2008 for its use in wound care. The Unique Manuka Factor (UMF) scale, which 

measures the antibacterial potency of MM, has shown that Manuka Honey with a UMF of 20+ 

exhibits antibacterial effects comparable to a 20% phenol solution (Karawasa et al., 2020). 

Furthermore, Manuka Honey has demonstrated effective bactericidal activity against 

Methicillin-resistant Staphylococcus aureus (MRSA) and other resistant bacteria (Almasaudi 

et al., 2016). 

The therapeutic potential of MM in otitis externa is further supported by its success in 

veterinary medicine, where it has been used to treat ear infections in animals, suggesting its 
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applicability in human medicine. Its antibacterial, anti-inflammatory, and wound-healing 

properties make MM a promising candidate for treating otitis externa without the risk of 

contributing to antimicrobial resistance. However, while MM has been shown to be effective, 

concerns regarding its safety, particularly its potential ototoxicity, must be carefully 

considered. Previous studies have shown that while higher concentrations of MM may be 

ototoxic, lower concentrations appear to be safe for ear application (Aron M et al., 2012, 2015). 

This study seeks to assess the antibacterial activity of Manuka Honey (MM) UMF 15+ in 

various concentrations, evaluating its safety and efficacy as a therapeutic alternative for otitis 

externa.  

LITERATURE REVIEW 

Anatomy of the Ear 

The human ear is divided into three main parts, each with distinct structures and 

functions. These parts are the outer ear, middle ear, and inner ear or labyrinth (Dhingra, 2018). 

 

Figure 1. Anatomy of the outer, middle and inner ear (Dewsnup, 2022) 

Embryology of the Outer Ear 

The outer ear, or auricle, develops from the mesenchymal proliferation of the first and 

second pharyngeal arches by the end of the fourth week of embryonic development. Six 

protrusions, known as auricular hillocks, form around the external auditory meatus and 

eventually fuse to shape the auricle. The first three auricular hillocks arise from the first 
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pharyngeal arch and form the tragus, helix, and cymba concha, while the fourth to sixth 

auricular hillocks arise from the second pharyngeal arch and form the concha, antihelix, and 

antitragus (Helwany et al., 2023). 

 

Figure 2. Embryology of the auricle (Dhingra, 2018). 

Digital literacy has evolved into a critical competency in the modern era, encompassing 

the ability to access, evaluate, and utilize digital technologies effectively. Policymakers and 

educational institutions need to develop strategies that promote digital literacy as a collective 

effort, reshaping organizations to meet digital demands (Bravo et al., 2021; Marín & 

Castañeda, 2023; Whiteside et al., 2022). The rapid development of digital platforms has 

reshaped the way individuals interact with information, making digital literacy a prerequisite 

for participation in contemporary knowledge economies. Digital literacy is not merely about 

technical proficiency but also involves cognitive and socio-emotional skills required to 

navigate the digital landscape securely and ethically (Eshet-Alkali & Amichai-Hamburger, 

2004; Jeffrey et al., 2011; Mayisela, 2018). The concept of digital literacy is multidimensional, 

comprising elements such as information literacy, media literacy, technological literacy, and 

computational thinking. Libraries, as knowledge hubs, play a crucial role in fostering digital 

literacy by providing access to digital resources, training programs, and community 

engagement initiatives (LaPierre & Kitzie, 2019; Sharikov, 2016; Tomczyk & Eger, 2020). 

However, the implementation of digital literacy programs in special autonomous regions 

presents unique challenges that must be addressed through tailored strategies and policies. 

Manuka Honey 

Manuka Honey (MM) is a monofloral honey obtained from the Manuka tree 

(Leptospermum scoparium), which belongs to the Myrtaceae family and grows as a shrub or 
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small tree, predominantly across New Zealand and Eastern Australia. Manuka honey is highly 

prized for its non-peroxide antibacterial properties, primarily due to the exclusive presence of 

methylglyoxal (MGO). Additionally, Manuka honey is rich in both macro and microelements, 

including sugars, free amino acids, proteins, enzymes, essential minerals, vitamins, and various 

secondary metabolites (such as flavonoids, phenolic acids, and 1,2-dicarbonyl compounds). 

The presence of these beneficial phytochemicals is directly linked to its health benefits, which 

include wound healing, anticancer effects, antioxidant properties, and anti-inflammatory 

effects (El-Senduny et al., 2021). 

 

Figure 3. The main ingredients of manuka honey (El-Senduny, et al. 2021). 

Manuka Honey Antibacterial Activity 

The antibacterial properties of Manuka Honey (MM) are primarily attributed to 

methylglyoxal (MGO), with the concentration of MGO being measured as the 'Unique Manuka 

Factor' (UMF). The antibacterial activity correlates with the UMF level, with higher UMF 

values indicating stronger antibacterial effects against both Gram-positive and Gram-negative 

bacteria, including drug-resistant strains. UMF is based on MGO content, with UMF 5+ 

containing ≥ 83 mg/kg MGO, UMF 10+ having ≥ 263 mg/kg, and UMF 15+ containing ≥ 514 

mg/kg of MGO. 

UMF is a quality grading system used to assess the potency, authenticity, shelf life, and 

freshness of Manuka honey, ensuring it meets specific standards. The MGO concentration, 
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along with other compounds such as Leptosperin and DHA, contributes to the honey's 

antibacterial activity. Higher DHA levels indicate longer shelf life for MGO. Manuka honey's 

antibacterial activity results from the synergy between MGO and other components, such as 

phenolic compounds and flavonoids, which also have antioxidant, anti-inflammatory, and 

antibacterial properties. 

MGO has shown selective toxicity against bacteria, including E. coli, S. aureus, and P. 

aeruginosa, and is effective against antibiotic-resistant strains like MRSA. The antimicrobial 

effectiveness of MGO is influenced by its concentration, with higher concentrations being 

more effective in killing bacteria. The therapeutic benefits of Manuka honey extend to wound 

healing, as it promotes tissue regeneration, reduces inflammation, and exhibits antibacterial 

effects, thanks to its low pH, dehydrating ability, and phytochemicals. 

 

Figure 3. Wound healing and anti-inflammatory properties of manuka honey (El-Senduny, et 

al. 2021). 

RESEARCH METHOD 

Type and Design of Research 

This type of research is True Experimental Laboratories with a post test with control 

group design model which aims to test the activity of UMF 15+ manuka honey against 

Pseudomonas. 
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Population and Sample 

The study uses Pseudomonas aeruginosa bacteria from ear secretions of patients at the 

ENT clinic of RS Prof. Dr. Chairuddin P. Lubis. The sample size was calculated using Federer’s 

formula, resulting in a minimum of 4 repetitions per treatment group. With 7 treatment groups, 

the total sample size is 28 bacterial cultures. Samples were obtained using a non-probability 

consecutive sampling technique between November 2024 and February 2025. 

Sample Criteria 

1. Inclusion Criteria 

• Ear discharge from patients with diffuse otitis externa (OE) collected via ear canal 

swab. 

• Patients willing to participate in the study. 

• Patients who have not received antibiotic therapy prior to sample collection. 

2. Exclusion Criteria 

• Damaged samples that cannot be analyzed. 

• Presence of tympanic membrane perforation. 

• Bacteria that do not grow during bacterial culture. 

 

Figure. 4 Research flowchart 
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3. Data Processing and Analysis 

All collected data will be analyzed statistically. The data will be presented in tabular form 

to determine the effective concentration in inhibiting the growth of Pseudomonas aeruginosa 

in Otitis Externa, using an ANOVA test if the data follows a normal distribution, and a Kruskal-

Wallis test if the data does not follow a normal distribution. 

RESULT AND DISCUSSION 

A. Inhibition Zone Diameter Based on Treatment Groups for the Growth of 

Pseudomonas aeruginosa Bacteria as the Cause of Otitis Externa 

Table 4.1 presents the results of the measurement of the inhibition zone diameter of each 

treatment group for the growth of Pseudomonas aeruginosa bacteria which is the cause of otitis 

externa. The data displayed includes the mean value, standard deviation, median, minimum 

value, and maximum value of each treatment group. 

Table 4.1 Inhibition Zone Diameter Based on Treatment Groups for the Growth of 

Pseudomonas aeruginosa Bacteria as the Cause of Otitis Externa 

Group n Mean ± SD Median (Min – Max) 

Control (-) 5 0 0 

MM UMF 15+ 10% 

(P1) 5 8.56 ± 1.42 8.3 (6.8 – 10.4) 

MM UMF 15+ 30% 

(P2) 5 13.74 ± 0.8 13.9 (12.7 – 14.7) 

MM UMF 15+ 60% 

(P3) 5 15.82 ± 0.86 15.9 (14.6 – 16.8) 

MM UMF 15+ 80% 

(P4) 5 17.82 ± 1.79 17.8 (15.5 – 19.8) 

MM UMF 15+ 100% 

(P5) 5 19.06 ± 1.32 19.2 (17.0 – 20.5) 

In the treatment group given honey, the highest inhibition zone diameter was observed 

in the Manuka UMF 15+ 100% group, with an average diameter of 19.06 mm (SD = 1.32 mm). 

The second highest inhibition zone diameter was shown by the treatment group given Manuka 

UMF 15+ 80% honey, with an average of 17.82 mm (SD = 1.79 mm). 
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Figure 4.1 Error Bar Diagram of Inhibition Zone Diameter Based on Treatment Groups 

against Pseudomonas aeruginosa Growth as a Cause of Otitis Externa. 

B. Difference in Inhibition Zone Diameter Based on Treatment Groups against 

Pseudomonas aeruginosa Growth as a Cause of Otitis Externa. 

Table 4.2 presents the results of the analysis of the difference in inhibition zone diameters 

based on treatment groups using the One-Way ANOVA test. 

Table 4.2 Difference in Inhibition Zone Diameter Based on Treatment against 

Pseudomonas aeruginosa Growth as a Cause of Otitis Externa 

Group p 

Control (-)  <0,001* 

MM UMF 15+ 10 % (P1)  

MM UMF 15+ 30 % (P2)  

MM UMF 15+ 60 % (P3)  

MM UMF 15+  80 % (P4)  

MM UMF 15+ 100 % (P5)  

* Oneway Anova 

Using the One-Way ANOVA test, it was shown that there is a significant difference in 

the inhibition zone diameters based on the treatment groups (p < 0.001). 
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C. Post-hoc Test of the Difference in Inhibition Zone Diameter Based on Treatment 

Groups against Pseudomonas aeruginosa Growth as a Cause of Otitis Externa. 

Table 4.3 presents the results of the post-hoc test analysis (continuation) of the difference 

in inhibition zone diameters based on treatment groups using the One-Way ANOVA test. 

Table 4.3 Difference in Inhibition Zone Diameter Based on Treatment against 

Pseudomonas aeruginosa Growth as a Cause of Otitis Externa 

Group 
Posthoc* 

K 1+ P1 P2 P3 P4 P5 

Control (-)  0,003 <0,001 <0,001 <0,001 <0,001 <0,001 

Honey 10 % 

(P1) 

  0,003 0,005 0,001 <0,001 

Honey 30 % 

(P2) 

   0,061 0,062 0,002 

Honey 60 % 

(P3) 

    0,645 0,038 

Honey 80 % 

(P4) 

     0,987 

* Tamhane 

Table 4.3 shows the results of the inhibition zone diameter test for Pseudomonas 

aeruginosa growth after treatment with honey at concentrations of 10% (P1), 30% (P2), 60% 

(P3), and 80% (P4), as well as the negative control (K1+). The post-hoc analysis using the 

Tamhane test revealed significant differences between the negative control and all honey 

treatments (p < 0.001 to 0.003), indicating that honey at all concentrations significantly 

inhibited bacterial growth compared to the negative control. 

Comparisons between honey concentrations also showed significant differences. For 

example, 10% honey (P1) differed significantly from 30% honey (P2) (p = 0.003), 60% honey 

(P3) (p = 0.005), and 80% honey (P4) (p = 0.001). However, the difference between 30% honey 

and 60% honey was not significant (p = 0.061), nor was the difference between 60% and 80% 
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honey (p = 0.987), suggesting that increasing the honey concentration above 30% does not 

always result in a significant increase in inhibition. 

This study demonstrates that Manuka Honey UMF 15+ has a significant antibacterial 

effect against the growth of Pseudomonas aeruginosa, the causative agent of otitis externa. 

The highest inhibition zone was observed in the group treated with 100% honey (19.06 mm) 

and 80% honey (17.82 mm). Statistical analysis using One-Way ANOVA and post-hoc 

Tamhane tests revealed significant differences between the negative control and all honey 

treatments, indicating that honey in all concentrations was able to inhibit bacterial growth 

significantly. 

Manuka Honey UMF 15+ is more efficient in inhibiting Pseudomonas aeruginosa 

growth compared to the antibiotic treatment with ofloxacin in the disc diffusion method. The 

inhibition zone diameters for 80% and 100% honey were larger than the zone produced by 

ofloxacin, suggesting that honey has an antibacterial potential equal to or even greater than 

that of antibiotics. 

Additionally, Manuka Honey UMF 15+ shows strong antibacterial activity against 

various pathogens, including multi-drug-resistant strains. The high methylglyoxal content in 

the honey plays a crucial role in its antimicrobial activity by disrupting bacterial cell walls and 

inhibiting growth. It also demonstrates significant antibiofilm activity, which is valuable for 

combating biofilm-related infections, such as those caused by Pseudomonas aeruginosa. 

This study provides strong evidence that Manuka Honey, especially at higher 

concentrations, can be used as a natural alternative for treating bacterial infections, including 

those caused by Pseudomonas aeruginosa. Furthermore, Manuka Honey shows potential for 

use as an adjunctive therapy that may help reduce antibiotic resistance spread and enhance the 

effectiveness of treatment against resistant bacterial infections. 

CONCLUSION 

Based on the results of the research, the following conclusions can be drawn: 

1. This study found significant differences in the inhibition zones between MM UMF 15+ 

60%, 80%, and 100% and the negative control DMSO 1% (p = <0.001). 

2. There were significant differences in inhibition zones between the negative control and 

all honey treatments (p < 0.001 to 0.003), indicating that honey at all concentrations is 
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able to inhibit bacterial growth significantly compared to the negative control (DMSO 

1%). 

3. Based on the antibiotic resistance of ofloxacin against Pseudomonas aeruginosa 

according to CLSI standards, it can be stated that the antibacterial effect of MM UMF 

15+ 80% and 100% is as potent as ofloxacin antibiotic therapy in the disc diffusion 

method, being comparable to ofloxacin. 
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