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Table 1 Floral origin, date of collection, and origin of honey samples

No.  Code Floral origin Date of collection Origin
1 A Multifloral September 2018 Ardabil
2 A, Multifloral September 2018 Fars Province
3 As Sun flower March 2018 Mount Damavand-Alborz
4 Ay Chamomile March 2018 Yasuj
5 As Astragal March 2018 Kerman
6 Ag Multifloral June 2019 Kurdistan Province
7 B, Alfalfa March 2018 Sabalan
8 B, Multifloral August 2019 Sabalan
9 B; Multifloral August 2019 Sabalan
10 H, Persian rose September 2018 Hamedan
11 H, Multifloral September 2018 Hamedan
12 U, Multifloral September 2018 Urmia
13 U, Multifloral September 2018 Urmia
14 Us Locust tree August 2019 Urmia
15 Uy Multifloral June 2019 Urmia
16 Us Multifloral June 2019 Urmia
17 Us White clover June 2019 Urmia
18 U, Multifloral June 2019 Urmia
19 Usg Hawthorn June 2019 Urmia
20 Uy Multifloral June 2019 Urmia
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Fig 1 Stained gel electrophoresis related to protein bands extracted from 20 Iranian honey samples (M: Molecular
weight marker).
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Table 2 Comparison of protein content of 20 honey samples, before and after extraction
(similar letters reveal no significant difference).

Code of hone The amount of protein (mg/g) The amount of protein after (mg/g)
Y before extraction extraction
A, 0.67+0.01° 0.38+0.00°
A, 1.64+0.19° 1.08+0.01°
As 0.49+0.03° 0.28+0.01%
A4 0.42+0.06° 0.26+0.00%
As 0.40+0.06° 0.31+0.02¢
As 0.66+0.04° 0.47+0.03°
B, 0.78+0.05¢ 0.38+0.01°
B, 0.75+0.02¢ 0.41+0.03¢
B, 0.65+0.07¢ 0.35+0.01°
H, 0.77+0.03¢ 041£0.01°
H, 0.51+0.08" 0.30+0.01¢
U, 0.41+0.028 0.21+0.02°
U, 0.65+0.03¢ 0.38+0.01°
Us 0.95+0.03° 0.37+0.04°
U, 0.72+0.02¢ 0.47+0.03°
Us 0.76+0.03¢ 0.50+0.08°
Us 0.75+0.02¢ 0.33+0.05¢
U, 0.64+0.07° 0.44+0.03"
Us 0.73+0.02¢ 0.32+0.01¢
Us 1.33+0.07° 0.39+0.02¢
Vo B n Jslome (0 0 S e aids » Jsey Se) a4 god u’“‘l}ﬂ b O e —Y-Y
el ol el OLESY Sy Sl & gad _ B P )
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Fig 2 Specific activity of amylase, invertase, glucose oxidase, and catalase enzymes (mole min™' mg™' protein) in
protein solution of 20 Iranian honey samples.
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Fig 3 The regression curve for specific activity of amylase versus invertase of 20 Iranian honey samples.
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Fig 4 Comparison of the diameter of inhibition zone of the strains (mm) against the specific activity of glucose
oxidase and the specific activity of catalase (umole min" mg™' protein) of selected honey samples at 50% dilution

(W/v).
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Table 3 The inhibitory effect of different dilutions of five Iranian honey samples against four strains of
bacteria isolated from the wound by disk diffusion method; The results are based on the diameter of the
inhibition zone and in millimeters. The results are the mean of three replications+ standard deviation.
(similar letters reveal no significant difference).

Inhibition zone of Strains (mm)

Honey

samples Concentration(w/v%)  P. aeruginosa E. faecalis E. coli S. aureus
5% 0 7.40+0.20¢ 0 0
10% 0 12.50+0.25¢ 7.66+0.50°  10.50+0.21¢
25% 0 19.23+0.11¢ 13.33£1.04  21.66+0.12°
B, 50% 0 20.56+0.14¢ 15.0340.64°  25.16+0.01°
75% 0 22.10+0.12¢ 21.96£0.25°  27.06+0.13°
100% 0 24.86+0.15¢ 24.86+0.34%  30.60+0.15°
5% 0 10.83+0.32° 0 11.66+0.13
10% 0 13.33+0.33° 0 14.86:0.21°
B, 25% 0 21.86+0.15" 20.90+£1.07°  20.76+0.20°
50% 0 25.40+0.23° 23.70£0.42°  24.10+0.32°
. 75% 6.66+0.52° 27.76+0.23° 26.83+0.44°  27.93+0.24°
§ 100% 12.80+0.61° 30.53+0.15° 29.33+0.36°  30.33+0.10°
g 5% 0 11.33£0.15° 0 0
§ 10% 0 14.70+0.02° 11.23£0.02°  17.83+0.12°
§ U 25% 0 24 .86+0.14° 18.53+0.33°  27.20+0.14°
S ° 50% 4 40+0.15 28.66+0.01° 27.30+£0.02°  28.20+0.02°
§ 75% 7.66+0.31° 31.30+0.02° 30.33£0.22°  31.66+0.10°
ic'j 100% 14.46+0.52° 32.20+0.01° 31.10£0.01°  32.76+0.03
g 5% 0 8.90+0.16° 0 0
© 10% 0 13.73+0.14° 7.66+0.52°  12.46+0.12°
U, 25% 0 20.63+0.22° 17.66£0.43°  22.46+0.25"
50% 0 21.03+0.13¢ 22.33+0.35°  28.80+0.34°
75% 6.33+0.61° 25.30+0.04° 25.56£0.32°  32.86+0.14°
100% 9.63+0.81° 27.53+0.11° 2740+021°  35.65+0.02°
5% 0 0 0 0
10% 0 14.46+0.13° 10.86+0.53*  11.30+0.12¢
U, 25% 0 24.06+0.02° 19.16£0.52°  16.20+0.15°
50% 0 27.96+0.01° 22.56£0.32°  24.23+0.10°
75% 8.26+0.23° 28.73+0.02° 26.83+0.33"  26.30+0.12°
100% 12.26+0.32° 29.76+0.22° 28.66£0.23°  27.66+0.03¢
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Honey is a natural product that has long been used for treatment in addition to
nutrition. In this regard, the antimicrobial effect of some Iranian kinds of honey
against antibiotic-resistant bacterial strains and the relationship between this effect
and the enzymatic activity of honey samples were evaluated. In this study, the
protein content of 20 honey samples before and after extraction was determined and
analyzed by SDS-PAGE technique. Then the activity of glucose oxidase, amylase,
invertase, and catalase enzymes of each honey was measured. Inhibition of the
tested bacterial strains in the presence of honey was investigated by ager well
diffusion method and the relationship between enzymatic activity with antibacterial
effect and freshness of honey was evaluated. The protein content of the samples
before extraction ranged from 0.4 06 0.06 to 1.0 64 64.19 mg/g honey and after
extraction this amount decreased by about 50% or less. In the protein profile of all
kinds of honey after electrophoresis, 3 bands related to amylase, invertase, and
glucosidase enzymes were visible. The activity of enzymes was assigned to glucose
oxidase> invertase> amylase> catalase, respectively. The selected honey samples
did not affect Staphylococcus epidermidis and had the least effect on Pseudomonas
aeruginosa. After honey inoculation, the inhibitory pattern of Escherichia coli and
Enterococcus faecalis were similar, but a different inhibitory pattern was observed
from Staphylococcus aureus strain. This study showed that glucose oxidase plays an
important role in bacterial inhibition, but this role fluctuates in catalase-positive
strains. Also, Amylase and invertase enzymes can be a measure of the freshness of
honey.

Yy



