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Abstract 

 

Honey is a functional food with high nutritional properties and rich in bioactive components. 

The fact that the biological activity of honey differs according to botanical origin, geography 

and climatic characteristics necessitates a comprehensive consideration of monofloral and 

multifloral honeys produced in Turkey. The adoption of the understanding of replacing natural 

preservatives with synthetic products enables the search for alternative uses of honey. For this 

purpose, the antimicrobial activities of linden, rhododendron, chestnut and multifloral honeys 

were determined in this study and their antimicrobial activities were compared. Obtained zone 

diameters were statistically compared with the IBM SPSS version 22.0 statistical program. 

According to the results, it was determined that in general, multifloral honey has higher 

antimicrobial activity than monofloral honey, rhododendron honey from monofloral honeys 

shows strong inhibition against the tested microorganisms, and Yalova linden honey has the 

weakest antibacterial effect. It was determined that the antimicrobial activity in all honey 

varieties was generally bacteria > yeast > mold respectively. 
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1. INTRODUCTION 

 

Honey is a highly nutritious food produced by 

bees using pollen and plant secretions. 

Although it varies depending on the variety of 

plants obtained, it is known that there are over 

200 compounds in honey. While sugars 

constitute 95% of the dry matter as the basic 

component, the rest is composed of proteins, 

free amino acids, phenolic compounds, 

vitamins, minerals and organic acids. It has 

been stated that the amount and variety of 

minor components also vary according to bee 

species, seasonal and environmental factors 

[1-5]. 
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Scientific studies have reported that honey 

has antioxidant, antidiabetic, antimicrobial, 

anti-inflammatory, antiproliferative, 

anticancer and antimetastatic effects, which 

are important for human health, thanks to its 

many bioactive components [6-17]. It is 

stated that its antimicrobial activity is due to 

its biological properties, hydrogen peroxide, 

osmolarity, acidity, aromatic acids and 

phenolic compounds [18, 19]. 

 

In studies examining the antibacterial effect, 

it has been reported that honey has an 

inhibitory effect on approximately 60 species 

of Gram-negative and Gram-positive bacteria 

with aerobic/anaerobic properties [20]. 
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Among the reported bacterial species, it was 

determined that it showed broad-spectrum 

activity on antibiotic-resistant strains, and 

honey had a bactericidal effect, especially on 

methicillin-resistant Staphylococcus aureus 

(MRSA). It has also been reported to be 

effective on clinical strains of biofilm-

forming Staphylococcus aureus and 

Pseudomonas aeruginosa [21]. However, 

many Candida spp., Trichosoporon spp. and 

antifungal activity against mold species 

(Fusarium oxysporum, Cladosporium 

herbarum, Botrytis cinerea, Aspergillus 

flavus) [22-24]. 

 

Honeys are named according to the plant 

source from which they are obtained and its 

diversity, geography and production methods. 

Generally, it is divided into two as flower and 

secretion honey according to the way the 

nectar is obtained. Flower honeys are called 

monofloral and multifloral according to the 

floral sources they contain. Monofloral 

honeys are preferred by today's consumers 

because of their different tastes and the 

biological benefits they provide. Since minor 

components such as aromatic and phenolic 

compounds, to which antimicrobial activity 

and other biological benefits are attributed, 

vary according to the floral source, different 

monofloral honeys are available for various 

uses [25]. 

 

Turkey is extremely suitable for the 

production of different kinds of monofloral 

honeys due to its favorable ecology, rich 

vegetation and faunistic diversity. Among 

these, chestnut, linden, rhododendron, thyme, 

lavender and citrus honeys are among the 

honeys whose production has become 

increasingly widespread from past to present 

[26]. When the studies on this subject are 

examined, the determination of the inhibition 

zone and the Minimum Inhibition 

Concentration (MIC) is generally focused on 

determining the antimicrobial activities of 

multifloral and monofloral honeys. 

 

 

 

In this study, it was aimed to determine the 

antimicrobial activities of monofloral honeys 

such as rhododendron, chestnut, linden and 

multifloral honey, which are known to be 

widely produced in Turkey, as well as the 

inhibition zone and MIC value, as well as the 

Minimum Bacterial/Fungicidal Honeys that 

have a killing effect on microorganisms. 

Concentrations (MBK/MFK) were also 

determined. 

 

2. MATERIALS AND METHODS 

 

2.1. Materials 

 

In this study, 25 different flower honey and 

chestnut honey from 5 different regions were 

used. The flower and chestnut honeys used in 

the experiment were obtained from 

beekeepers in different regions of Turkey 

(Gümüşhane, Artvin, Ordu, Rize, Isparta, 

Bingöl, Bursa, Erzincan, Aydın, Ardahan, 

Kars, Yalova). It has been confirmed by 

beekeepers that flower honeys are linden, 

rhododendron and multifloral. Honey 

samples were stored in the dark and at room 

temperature until the beginning of the 

analysis. 

 

2.2. Methods 

 

2.2.1. Test microorganisms and 

Inoculums Preparation 

 

The antimicrobial properties of honey were 

tested on the bacteria and yeast given in Table 

1. Bacteria (Mueller Hinton Broth) and yeast 

(Sabouraud Dextrose Broth) was adjusted to 

0.5 McFarland turbidity with appropriate 

medium after 24 hours of incubation at 37°C 

and 25°C, respectively. 

 

2.2.2. Agar well diffusion method 

 

100 µL of set inoculum; Mueller Hinton Agar 

(MHA) for bacteria and SDA medium for 

yeast were transferred to the surface and 

spread with a drigalski spatula. 50 µL of 70% 

(v/v) honey sample was added to the wells 

opened sterilely with a 5 mm diameter tip 
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(Magaldi et al. 2004, Valgas et al. 2007). 

Bacteria were incubated at 37°C for 24 hours 

and yeast at 25°C for 48 hours for 3 to 5 days. 

The inhibition zone diameters (mm) formed 

were measured. Sterile water was used as 

negative control. Kanamycin was used as a 

positive control. 

 
Table 1 Test microorganisms used for the antimicrobial activity 

Microorganism Bacteria/Fungus/Yeast 

Bacillus subtilis ATCC 6051-U Bacteria 

Enterobacter cloacae ATCC 2468 Bacteria 

Enterococcus feacalis ATCC 51299 Bacteria 

Escherichia coli ATCC 2471 Bacteria 

Klepsiella pneumonia ATCC 700603 Bacteria 

Proteus vulgaris ATCC 6896 Bacteria 

Salmonella typhimurium ATCC 13311 Bacteria 

Serretia marcescens ATCC 13880 Bacteria 

Staphylococcus epidermis ATCC 14990 Bacteria 

Candida albicans ATCC 10351 Yeast 

Penicillium italicum ATCC 10454 Fungus 

 

2.2.3. Liquid microdilution method 

 

Each honey sample was adjusted to nine 

different doses in the range of 10-90% (v/v) 

with sterile water and 180 μL sample was 

transferred to the microplate. Inoculum 

prepared in 0.5 McFarland turbidity standard 

was diluted 1:20 and added to the microplate 

with 20 µL of inoculum [27, 28]. Bacteria 

were incubated for 18-24 hours at 37°C, yeast 

and fungus were incubated for 46-72 hours, 

and the microorganism density was measured 

at 600 nm with a microplate reader. 

 

2.2.4. Statistical analysis 

 

Zone diameters are given as mean ± standard 

deviation. The obtained zone diameters were 

statistically compared with the IBM SPSS 

version 22.0 statistical program. First of all, it 

was tested whether the data fit the normal 

distribution (Shapiro-Wilk Test), then the 

statistical difference in the data conforming to 

the normal distribution was determined by 

applying the one-way ANOVA analysis, 

which is a parametric test, and the Duncan 

multiple comparison test. The Kruskall Wallis 

H test was used for data that did not fit the 

normal distribution, and the Mann Whitney U 

test was used to determine the difference 

between the groups. 

 

3. RESULTS AND DISCUSSION 
 

Inhibition zones formed by honey samples on 

bacteria, yeast and fungus are given in Table 

2. Accordingly, it was seen that all honey 

samples exhibited antibacterial and antifungal 

activity on the selected microorganisms, and 

the results of both methods used were 

consistent with each other. It was determined 

that the effects of honey varieties on different 

microorganisms were statistically different 

(p<0.001). 
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In this study, the antimicrobial effect of 11 

different microorganisms against 25 different 

types of honey were tested. Microorganisms 

Bacillus subtilis ATCC 6051-U, Enterobacter 

cloacae ATCC 2468, Enterococcus feacalis 

ATCC 51299, Escherichia coli ATCC 2471, 

Klepsiella pneumonia ATCC 700603, 

Proteus vulgaris ATCC 6896, Salmonella 

typhimurium ATCC 133113880 

Staphylococcus epidermis, ATCC 10351 and 

Penicillium italicum ATCC 10454. Honey 

samples, obtained from the regions where the 

beekeeping industry is developed, 

representing different regions of Turkey. 

These honey samples are multifloral, 

chestnut, rhododendron from Gümüşhane, 

multifloral and chestnut from Artvin, 

multifloral and rhododendron from Ordu, 

chestnut and linden from Rize, linden and 

multifloral from Isparta, multifloral and 

linden from Bingöl, Chestnut and linden from 

Bursa, multifloral and chestnut from 

Erzincan, linden and multifloral from Aydın, 

linden and multifloral from Ardahan, linden 

and chestnut from Kars and multifloral and 

linden from Yalova. In particular, the same 

type of honey was tried to be selected. It is 

aimed to see the differences of the same type 

of honey according to the region. Considering 

these results, the highest rate for Bacillus 

subtilis seems to be for G. Rhododendron. For 

Enterobacter cloacea, the highest rate was 

seen for G. Rhododendron again. 

Enterecoccus feacalis gave the highest rate for 

G. Multifloral. Escherichia coli gave the 

highest rate for G. Rhododendron. Klepsiella 

pneumonia gave the highest rate for O. 

Rhododendron. Pretous vulgaris gave the 

highest rate for G. Multifloral. Salmonella 

typhium gave the highest rate in R. Linden 

honey. Serretia marcescens gave the highest 

rate in O. Multifloral honey. Staphylococcus 

epidermis bacteria gave the highest rate in O. 

Multifloral honey. Candida albicans yeast 

gave the highest rate for O. Rhododendron 

honey. Penicillium italicum gave the highest 

rate for I. Linden honey. It was determined 

that antibacterial properties between honeys 

did not cause a significant difference between 

gram properties of bacteria (p<0.001). 

 

The abbreviations of the honey names in the 

table are as follows: G. Multifloral: 

Gümüşhane Multifloral, G. Chestnut: 

Gümüşhane Chestnut, G. Rhododendron: 

Gümüşhane Rhododendron, Art. Multifloral: 

Artvin Multifloral, Art. Chestnut: Artvin 

Chestnut, O. Multifloral: Ordu Multifloral, O. 

Rhododendron: Ordu Rhododendron, R. 

Chestnut: Rize Chestnut, R. Linden: Rize 

Linden, I. Linden: Isparta Linden, I. 

Multifloral: Isparta Multifloral, B. 

Multifloral: Bingöl Multifloral, B. Linden: 

Bingol Linden, Bu. Chestnut: Bursa Chestnut, 

Bu. Linden: Bursa Linden, E. Multifloral: 

Erzincan Multifloral, E. Chestnut: Erzincan 

Chestnut, Ay. Linden: Aydin Linden, Ay. 

Multifloral: Aydın Multifloral, Ar. Linden: 

Ardahan Linden, Ar. Multifloral: Ardahan 

Multifloral, K. Linden: Kars Linden, K. 

Chestnut: Kars Linden, Y. Multifloral: 

Yalova Multifloral, Y. Linden: Yalova 

Linden. 

 

Among the honeys used in this study, except 

for multifloral honey, the antimicrobial effect 

was found to be bacteria > yeast > mold, 

respectively (p<0.001). In this respect, it can 

be said that the antibacterial activity of 

monofloral honey is higher than its antifungal 

property. MIC, MBK and MFK values of 

honey are given in Table 3. It was observed 

that 10-60% (v/v) concentrations of honey 

samples were sufficient to inhibit all bacteria. 

These results emphasize that it is similar to 

the agar well diffusion method. According to 

the results of the liquid microdilution 

analysis, MIC values were listed as mold > 

yeast > bacteria, and molds were seen to be 

the most resistant group of microorganisms. 

This result supports the agar well diffusion 

method. As a result of both antimicrobial and 

MIC tests, it is seen that the most effective 

samples are those obtained from Gümüşhane. 
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Table 2 Inhibition zone diameter of honey samples on test microorganisms (mm) 

  Bacillus 

subtilis 

ATCC60
51U 

Enteroba

cter 

cloacae 
ATCC24

68v 

Enteroco

ccus 

feacalis 
ATCC51

299 

Escheric

hia coli 

ATCC2
471 

Klepsiell

a 

pneumoni
a 

ATCC70

0603 

Proteus 

vulgaris 

ATCC6
896 

Salmone

lla 

typhimur
ium 

ATCC13

311 

Serretia 

marcesc

ens 
ATCC13

880 

Staphyloc

occus 

epidermis 
ATCC149

90 

Candida 

albicans 

ATCC10
351 

Penicilli

um 

italicum 
ATCC10

454 

G. 
Multiflora

l 

15.46±0.
66ab 

17.26±0.
61bc 

22.30±0.
55e 

20.20±0.
58d 

16.36±0.
57b 

23.26±0.
54ef 

18.23±0.
60c 

17.10±0.
40bc 

19.00±0.7
5 

14.26±0.
54ab 

15.03±0.
17ab 

G. 

Chestnut 

18.10±0.

78c 

17.30±0.

51bc 

19.10±0.

56dc 

22.33±0.

54e 

18.20±0.

51c 

18.10±1.

19c 

18.00±0.

57c 

18.10±0.

41c 

20.06±0.5

2 

15.16±0.

61ab 

17.00±0.

57bc 

G. 
Rhododen

dron 

22.03±0.
53e 

24.90±0.
49f 

23.20±0.
60ef 

24.33±0.
57f 

20.33±0.
33d 

18.26±0.
55c 

19.10±0.
62dc 

17.33±0.
75bc 

17.96±0.5
7bc 

16.30±0.
47b 

14.26±0.
40ab 

Art. 

Multiflora

l 

14.06±0.

67ab 

14.96±0.

50ab 

17.00±0.

69bc 

16.00±0.

57d 

20.26±0.

37d 

21.43±0.

29de 

19.00±0.

72dc 

19.20±0.

55dc 

21.43±0.2

9de 

13.90±0.

45a 

13.43±0.

29a 

Art. 

Chestnut. 

20.53±0.

24d 

21.83±0.

44de 

22.90±0.

45e 

19.03±0.

17dc 

21.63±0.

28de 

17.26±0.

08bc 

16.96±0.

24b 

19.36±0.

31dc 

20.26±0.0

8d 

16.10±0.

15b 

14.70±0.

86ab 

O. 

Multiflora
l 

17.33±0.

12bc 

17.30±0.

26bc 

16.80±0.

11b 

16.86±0.

28b 

20.93±0.

27d 

19.23±0.

08dc 

21.43±0.

29de 

24.33±0.

08f 

22.63±0.3

2e 

15.60±0.

25ab 

15.46±0.

32ab 

O. 

Rhododen

dron 

21.70±0.

35de 

22.80±0.

36e 

20.80±0.

36d 

23.60±0.

40ef 

22.46±0.

27e 

19.46±0.

27dc 

19.30±0.

05dc 

18.66±0.

33c 

16.96±0.2

8b 

17.76±0.

27bc 

15.73±0.

54ab 

R. 
Chestnut 

16.40±0.
25b 

17.60±0.
11bc 

20.53±0.
29d 

18.33±0.
33c 

18.60±0.
11c 

22.63±0.
24e 

21.86±0.
33de 

19.80±0.
30dc 

19.33±0.3
3dc 

15.06±0.
67ab 

14.93±0.
58ab 

R. Linden 14.50±0.

25ab 

17.30±0.

05bc 

17.83±0.

08bc 

17.96±0.

57bc 

19.26±0.

37dc 

21.83±0.

41de 

22.40±0.

05e 

20.96±0.

08d 

16.26±0.0

8b 

14.93±0.

27ab 

16.20±0.

20b 

I. Linden 17.06±0.

18bc 

17.36±0.

14bc 

17.00±0.

11bc 

15.93±0.

18ab 

19.46±0.

12dc 

20.80±0.

11d 

17.60±0.

40bc 

18.33±0.

33c 

17.83±0.0

8bc 

15.00±0.

11ab 

17.20±0.

36bc 

I. 
Multiflora

l 

21.06±0.
18de 

19.10±0.
47dc 

16.56±0.
23b 

17.63±0.
20bc 

18.76±0.
38c 

18.70±0.
17c 

15.83±0.
32ab 

16.03±0.
27b 

14.30±0.2
5ab 

13.73±0.
14a 

13.50±0.
25a 

B. 

Multiflora
l 

19.33±0.

23dc 

17.90±0.

11bc 

15.90±0.

32ab 

16.43±0.

28b 

16.40±0.

34b 

14.33±0.

37ab 

17.50±0.

36bc 

16.33±0.

37b 

18.36±0.3

8c 

14.53±0.

44ab 

16.33±0.

43b 

B. Linden 15.33±0.

35ab 

14.40±0.

34ab 

16.33±0.

40b 

13.43±0.

34a 

17.40±0.

32bc 

17.33±0.

37bc 

15.33±0.

37ab 

15.40±0.

32ab 

14.36±0.4

0ab 

13.36±0.

41a 

11.20±0.

46a 

Bu. 

Chestnut 

15.36±0.

34ab 

14.40±0.

34ab 

15.36±0.

40ab 

14.33±0.

37ab 

14.43±0.

44ab 

13.33±0.

40a 

16.33±0.

35b 

17.50±0.

36bc 

16.33±0.4

4b 

11.50±0.

32a 

12.37±0.

34a 

Bu. 
Linden 

17.53±0.
40bc 

17.36±0.
34bc 

19.60±0.
61dc 

21.66±0.
33de 

15.53±0.
24ab 

14.50±0.
36ab 

17.46±0.
35bc 

16.60±0.
20b 

17.33±0.3
5bc 

15.73±0.
14ab 

14.13±0.
24ab 

E. 

Multiflora

l 

16.36±0.

34b 

15.33±0.

35ab 

15.33±0.

37ab 

17.30±0.

35bc 

17.46±0.

40bc 

18.46±0.

40c 

19.36±0.

58dc 

22.00±0.

15e 

17.36±0.3

7bc 

16.33±0.

35b 

16.43±0.

35b 

E. 
Chestnut 

16.36±0.
41b 

15.46±0.
40ab 

17.56±0.
43bc 

16.50±0.
40b 

18.40±0.
32c 

18.46±0.
39c 

15.70±0.
20ab 

16.70±0.
17b 

17.53±0.3
2bc 

15.70±0.
20ab 

16.53±0.
41b 

Ay. 

Linden 

18.23±0.

46c 

19.86±0.

43dc 

16.56±0.

21b 

15.66±0.

20ab 

17.40±0.

34bc 

20.63±0.

18d 

22.83±0.

08e 

21.66±0.

33de 

16.93±0.1

7c 

16.76±0.

14b 

14.40±0.

32ab 

Ay. 
Multiflora

l 

17.26±0.
31bc 

17.93±0.
06bc 

15.53±0.
44ab 

17.70±0.
37bc 

16.56±0.
53b 

16.23±0.
28b 

16.03±0.
14b 

18.83±0.
08c 

20.00±0.1
7d 

15.80±0.
11ab 

16.93±0.
47b 

Ar. 

Linden 

18.33±0.

88c 

19.80±0.

11dc 

16.46±0.

47b 

17.53±0.

37bc 

17.36±0.

32bc 

16.23±0.

31b 

16.00±0.

20b 

16.76±0.

26b 

18.33±0.3

5c 

14.23±0.

39ab 

15.00±0.

57ab 

Ar. 
Multiflora

l 

14.46±0.
35ab 

15.63±0.
42ab 

15.56±0.
38ab 

16.93±0.
63b 

16.36±0.
34b 

18.36±0.
34c 

19.70±0.
51dc 

17.40±0.
37bc 

16.36±0.3
7b 

14.70±0.
17ab 

14.43±0.
31ab 

K. Linden 18.90±0.

20c 

17.80±0.

11bc 

19.00±0.

11dc 

19.96±0.

14dc 

13.40±0.

34a 

15.46±0.

35ab 

17.43±0.

31bc 

18.93±0.

21c 

14.50±0.3

6ab 

13.83±0.

08a 

16.26±0.

37b 

K. 
Chestnut 

17.33±0.
33bc 

18.96±0.
14c 

16.36±0.
34b 

17.30±0.
65bc 

15.40±0.
32ab 

14.83±0.
41ab 

16.40±0.
34b 

17.33±0.
35bc 

18.40±0.3
4c 

15.46±0.
40ab 

14.80±0.
50ab 

Y. 

Multiflora

l 

15.80±0.

11ab 

15.50±0.

36ab 

16.40±0.

36b 

14.50±0.

36ab 

17.53±0.

41bc 

16.23±0.

39b 

14.70±0.

17ab 

18.33±0.

35c 

16.50±0.2

5b 

11.46±0.

43a 

13.80±0.

11a 

Y. Linden 11.06±0.
54a 

15.46±0.
35ab 

14.36±0.
34ab 

13.36±0.
37a 

16.40±0.
34b 

17.43±0.
43bc 

14.33±0.
35ab 

15.33±0.
33ab 

16.66±0.3
3bb 

13.33±0.
33a 

13.33±0.
33a 
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In this study, the antimicrobial effect of 11 

different microorganisms against 25 different 

types of honey were tested. Microorganisms 

Bacillus subtilis ATCC 6051-U, Enterobacter 

cloacae ATCC 2468, Enterococcus feacalis 

ATCC 51299, Escherichia coli ATCC 2471, 

Klepsiella pneumonia ATCC 700603, 

Proteus vulgaris ATCC 6896, Salmonella 

typhimurium ATCC 133113880 

Staphylococcus epidermis, ATCC 10351 and 

Penicillium italicum ATCC 10454. When the 

antimicrobial results are examined, it is 

observed that the effects of rhododendron, 

linden and multifloral honeys obtained from 

Gümüşhane are high. When all the results are 

examined, it is seen that the activity of honey 

from the Black Sea region is high. Of course, 

it can be said that this is related to the flora of 

this region. 

 

The antimicrobial activity of honey depends 

on its acidity, pH, osmotic pressure, and 

enzymatic hydrogen peroxide production via 

glucose oxidase. As additional honey 

components, aromatic acids or phenolic 

compounds may contribute to the overall 

antimicrobial activity. The reason for the 

antibacterial activity observed in various 

honey samples was classified as four factors. 

These; inhibition due to high sugar 

concentration (low water activity), hydrogen 

peroxide formation, presence of 

proteinaceous antimicrobial components and 

unidentified components [29]. 

 

It is known that honey has a broad spectrum 

antimicrobial effect against bacteria and 

many yeast/mold species [30-33]. In a study 

examining the antimicrobial activity and 

mechanism of action of multifloral and 

monofloral honeys, all bacteria except P. 

aeruginosa ATCC 27853 were found in all 

honey samples. Antibacterial effects were 

observed at different concentrations on 

however, it has been determined that 100% 

(v/v) concentrations of some multifloral 

honeys and monofloral honeys provide 

inhibition on bacteria such as L. 

monocytogenes ATCC 15313, B. cereus 

ATCC 9634 and Streptococcus mutans 

ATCC 25175 [34]. It is thought that hydrogen 

peroxide and high sugar concentration in the 

structure of honey are the main factors in 

providing antimicrobial activity, while 

phenolic compounds and other component 

diversity cause honey to show activity in a 

wide spectrum [1, 35, 36]. 

 

In this study, antibacterial and antifungal 

activity of multifloral honey was found to be 

higher compared to other honey samples. It is 

predicted that the diversity of components in 

multifloral flower honey contributes to the 

antimicrobial activity and thus has an 

inhibitory effect on more microorganisms. In 

the study evaluating the antifungal activities 

of honeys with different floral sources 

(multifloral, eucalyptus, orange and 

rhododendron) on forty different yeast strains 

including C.albicans, Candida krusei, 

Candida glabrata and Trichosoporon, the 

MIC value on multifloral flower honey C. 

albicans was 35%. While it was 56 (v/v), MIC 

values in rhododendron, orange and 

eucalyptus honeys were reported as 40.00%, 

62.22% and 44.44%, respectively [22]. These 

findings support that the multifloral flower 

honey in the study showed high antifungal 

activity compared to other honeys. 

 

Mundo et al., in their microbiological analysis 

on 27 honey samples from different flora and 

geographical regions; 7 food spoilage 

microorganisms (Alcaligenes faecalis, 

Aspergillus niger, Bacillus 

stearothermophilus, Geotrichum candidum, 

Lactobacillus acidophilus, Penicillium 

expansum, Pseudomonas fluorescens) and 5 

pathogens that cause food poisoning (Bacillus 

cereus, Escherichia coli O157:H7, Listeria 

monocytogenes, Salmonella enterica, Ser. 

typhimurium, and Staphylococcus aureus) 

They found that they showed inhibitory 

properties on staph. Inhibition effect was 

observed in the samples on aureus. None of 

the samples inhibited mold growth [29]. 
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Table 3 MIC, MBC and MFC of honey samples (% v/v) 
 Microorgan
isms 

Bacill
us 

subtili

s 
ATCC

6051U 

Enterob
acter 

cloacae 

ATCC2
468v 

Enteroc
occus 

feacalis 

ATCC5
1299 

Escheri
chia 

coli 

ATCC
2471 

Klepsiell
a 

pneumon

ia 
ATCC70

0603 

Proteu
s 

vulgari

s 
ATCC

6896 

Salmon
ella 

typhimu

rium 
ATCC1

3311 

Serretia 
marcesc

ens 

ATCC1
3880 

Staphyloc
occus 

epidermis 

ATCC14
990 

Candid
a 

albican

s 
ATCC1

0351 

Penicill
ium 

italicum 

ATCC1
0454 

G. 
Multifloral 

30 50 40 30 40 50 20 40 50 60 70 

G. Chestnut 40 40 30 50 60 30 30 40 50 70 80 

G. 
Rhododendr

on 

50 30 50 60 50 40 40 50 60 60 70 

Art. 
Multifloral 

30 40 20 40 30 50 30 40 50 70 90 

Art. 

Chestnut. 

20 30 40 50 30 40 50 40 30 50 60 

O. 
Multifloral 

20 20 30 40 30 50 30 20 40 60 70 

O. 

Rhododendr

on 

50 40 50 50 60 40 30 20 40 50 60 

R. Chestnut 30 20 40 20 30 40 50 40 30 60 70 

R. Linden 30 40 20 40 40 30 20 50 60 70 80 

I. Linden 40 20 30 50 30 20 50 40 30 60 50 

I. 

Multifloral 

20 60 30 40 30 50 20 30 40 50 60 

B. 
Multifloral 

30 40 20 40 30 50 40 30 60 70 60 

B. Linden 20 10 40 30 50 40 30 20 50 50 60 

Bu. 
Chestnut 

20 30 40 30 20 50 40 30 60 60 70 

Bu. Linden 20 40 30 30 40 50 60 40 30 50 60 

E. 

Multifloral 

20 50 40 30 20 40 30 50 60 50 70 

E. Chestnut 50 20 40 40 30 30 20 40 40 60 70 

Ay. Linden 30 20 40 40 20 50 40 40 50 60 60 

Ay. 

Multifloral 

30 50 20 40 20 40 50 40 50 60 80 

Ar. Linden 40 10 30 20 30 40 30 50 30 60 70 

Ar. 
Multifloral 

20 40 30 30 40 30 50 50 60 70 80 

K. Linden 30 20 40 20 30 40 40 50 50 70 60 

K. Chestnut 20 30 50 30 40 10 40 30 50 60 50 

Y. 

Multifloral 

20 20 30 40 30 50 40 30 10 50 70 

Y. Linden 20 20 30 30 20 40 50 30 60 50 40 

 

4. CONCLUSION 

 

In this study, the highest antimicrobial 

activity was observed against rhododendron 

honey obtained from Gümüşhane of E. coli 

with a ratio of 24.33±0.57. The lowest 

antimicrobial activity was the activity of 

linden honey obtained from Yalova against 

Bacillus subtilis with a ratio of 11.06±0.54. 

As it is known, rhododendron honeys are 

unique to the Black Sea Region and should be 

consumed in a controlled manner due to their 

toxic effects. Antibacterial activity is 

significantly related to the acidity of honey, 

but is not pH dependent. The antibacterial 

activity of honey varies depending on the 

plants from which it is produced rather than 

the genus of the bee [1]. 

 

According to the findings, as stated in the 

literature, the characteristics of honey, the 

environment in which it is grown, and the 

obtained plants are important. In terms of 

content and medicinal properties, the 

properties of honey differ according to the 

obtained plants. 
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