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Abstract Background: The antibacterial activity of honey are influenced by the testing method, however little is known
about the differences between testing methods. Objective: The aim is to evaluate the antibacterial activities of honey
according to the test method. Methods: The antibacterial activity was compared and evaluated according to the dilution
concentration of honey using three quantitative test methods (Minimum Inhibition Concentration test: MIC test, Zone
Diameter of Inhibition test: ZDI test or Halo Test, and ASTM E2315 Time-Kill Assay) for natural honey samples.
Results: In MIC Test, it was confirmed that the growth of both E. coli and S. aureus was inhibited at 25% diluted
honey. In ZDI Test, no inhibition zone was observed from the original honey solution for either E. coli or S. aureus.
In the Time-Kill assay against E. coli strains, an antibacterial effect of more than 3 log reduction (99.9% reduction)
was observed at 50% diluted honey concentration, and a log reduction of < 0.3 (approximately 50% reduction or
less) was observed from 6.25% diluted honey. In the Time-Kill assay against S. aureus strains, a 0.5 log reduction
(68.4% reduction) was observed at 50% diluted honey concentration, and a log reduction of < 0.3 (approximately
50% reduction or less) was observed from 25% diluted honey. Conclusion: The antibacterial activities of honey showed
significant differences depending on the test method. In order to utilize the antibacterial effect of honey, it is necessary
to establish a standardized quantitative antibacterial test technique.
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. Negative 50% 25% 12.5% 6.25% 3.125% Positive
Method Bacteria Control Honey Honey Honey Honey Honey Control
E.coli
+ - - + + + -
(ATCC 25922)
MIC test
S.aureus
- - + + + -

(ATCC 6538)

Fig 1. Antibacterial Activity of Diluted Honey (50%, 25%, 12.5%, 6.25%, 3.125%) using MIC test : (a) Antibacterial Activity on
E.coli. The order from left to right, negative control, honey-treated group: 50%, 25%, 12.5%, 6.25%, 3.125%, and positive control.
(b) Antibacterial Activity on S. aureus. The order from left to right, negative control, honey treated group: 50%, 25%, 12.5%, 6.25%,
3.125%, and positive control. (c) Table showing the results of MIC test, MIC stands for Minimum Inhinbition Concentration

(c)
Method Bacteria 100% 50% 25% 12.5% 6.25% 3.125%
Honey Honey Honey Honey Honey Honey
E.coli
(ATCC 25922)
ZID test
S.aureus

(ATCC 6538)

Fig 2. Antibacterial Activity Test of Diluted Honey (50%, 25%, 12.5%, 6.25%, 3.125%) using ZDI test : (a) Antibacterial activity
of honey on E.coli. The order from left to right, control group, and honey-treated group : 100% 50%, 25%, 12.5%, 6.25%, 3.125%.
(b) Antibacterial activity of honey on S. aureus. The order from left to right, control group, and honey-treated group : 100% 50%,
25%, 12.5%, 6.25%, 3.125%. (c) Table of the Result of ZDI test, ZDI means Zone Diameter of Inhibition.

A HE AL 0.02 24.5%) FAER log 03(50%) ©] = Ecoliol it Fgrauzt tehA) efecha dabgc
5} Al 8-S HAtkFig 3c). 2 AFS AgPst ol (ISO 17025, 2017). S. aureuso| Al FA| 25% 3]4] HER
AR @T SR ATA) BEAYE 03§ FF "ut Uiy ehecha gheE,
H9)(0.36 27 E AEEHH 6.25% 3|4 E A
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E coli LR 3.02 121 0.58 0.02 0.00
Time-Kill (ATCC 25922) % 99.9 93.8 73.7 45 0.0
Assay S aureus LR 0.50 0.13 0.11 0.03 0.00
(ATCC 6538) % 68.4 25.9 22.4 6.67 0.0

Fig 3. Antibacterial Activity of Diluted Honey (50%, 25%, 12.5%, 6.25%, 3.125%) using the ASTM E2315 Time-Kill Assay : (a)
Antibacterial Activity on E.coli. The picture is one sample from the 10° diluted plates of bacteria-honey mixture. The order from
left to right, control group, 50%, 25%, 12.5%, 6.25%, 3.125% diluted honey. (b) Antibacterial activity of honey on S. aureus.
The picture is one sample from the 10° diluted plates of bacteria-honey mixture. The order from left to right, control group, 50%,
25%, 12.5%, 6.25%, 3.125% diluted honey. (c) Table of the Result of Time-Kill Assay, LR means Log Reduction of bacteria, %
represents the percentage reduction of bacteria. The values represented in the table are the average from two replicate experiments.
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