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Abstract
In this study, the physico-chemical and antimicrobial properties of Received: 11 April 2021
alcoholic extract of propolis were evaluated. Physico-chemical Accepted: 22 June 2021

properties of propolis samples including moisture content, color, P2 MRS G141

turbidity and antioxidant activity and chemical composition were
measured. The antimicrobial properties of the extract were also
investigated. The antioxidant property of propolis was 92.75%. In
chemical analysis of the extract, 61 bioactive compounds were
identified. Chalcone is the most abundant substance in the extract.

Preparation and Evaluation of Physico-Chemical and ..
Iranian Chemical Engineering Journal — Vol. 20 - No. 119 (2022): 31-40

Antimicrobial tests showed that the minimum inhibitory Keywords:
concentrations of propolis extract against Salmonella enteritidis, Alcoholic  Extract  of
Staphylococcus aureus and Escherichia coli and Candida albicans Propolis,

was 40, 10, 40 and 5 (ug/ml) and the minimum bactericidal Antimicrobial Properties,
concentration of the provided extract against mentioned Anti-Oxidant Properties,

microorganisms was 40, 10, 80 and 5 (ug/ml), respectively. Chromatography

Findings indicate that propolis is an antimicrobial compound with
high antioxidant properties and can be used in food and
pharmaceutical industries.
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Table 1. Propolis extract characteristics.

RENIS Variables

72.17 Color (ICUSMA)
1.316 Turbidity (a.u.)
25.3 (°Bx) Brix

92.75 Antioxidant activity (%)
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Table 2. Main components of the propolis hydroalcoholic extract based on GC-MS.

Bioactive compound
Ethanol
Nerolidol
Lauric acid
Odesmol
Valencene
Beta Odesmol
Alpha Odesmol
Myristic acid
4-methyl,6,7,8,9 Tetrahydronaphthalene
2,3,4- Diphenyldimethoxysilane
Cinnamic acid
Palmitic acid
Margaric acid
Octadensol
2-Nonadecanon
Acetone
Oleic acid
2,2 Dimethyl-3,4 Di Hydro
Pentacosanone
Nonadsene
Alpha Chalcone
Chalcone
4-Choromanone
Flavones

3-methyl-but-2-acid enoic

Peak Numbe

1

5

10

11

13

15

17

18

20

25

26

28

31

32

33

35

45

47

48

50

54

58

Retention time

3.6

30.8

30.96

32.80

33.0

33.32

33.42

36.37

37.28

39.08

40.43

41.54

43.74

44.05

44.67

45.58

45.74

46.01

46.91

49.79

51.1

51.65

52.82

54.77

56.85

Area

0.01

0.89

0.48

2.1

0.44

2.92

2.56

0.63

0.42

0.46

0.46

3.98

0.61

0.88

2.2

10.92

4.71

5.52

1.45

0.42

14.1

0.06

2.62

5,51

3.23

(1€2) 0395 9 a0 0 Lo — iy Jlw = Yl Foud (S o &3 a5

v 2905w 9 52 lowid (SO b (S S 9 2L 9 e

\ng

YV-Fe oo — o) Kon g Slog )l 5<!



Abundancs
2.2e+0T

2.1e+07

1.9e+07

1.5e+0T;

1.7e+07

1.6e£07;

1.5e+0T

1.4e+07

1.3e+0T

1.2e+07

1.1e£07

1e+07

=]

TIG: EEZAZILD

S1.10

—— T T
Time—= 5.00 10.00 15.00 20.00

P 900 3 0 las GC-MS al Sgilog,s .\ Jsud
Figure 1. GC-MS chromatogram of propolis extract
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Table 3. Minimum inhibitory and bactericidal concentrations of the propolis hydroalcoholic extract against Escherichia coli,
Salmonella enterica, Staphylococcus aureus and Candida albicans.

Material Bacteria

—
S}
c
S5
o
=
= X
g}
CG.)
8(1)
=
o
O

Escherichia MIC - = =

coli MBC i ) _

Salmonella MIC -]

propolis enterica MBC ) N
extract

Staphylococc ~ MIC .

us aureus MBC ) NS

Candida MIC N

albicans MBC ) i )

Escherichia MIC - - -

coli MBC 1

Ethanol ~ Salmonella MIC -

96% enterica MBC : _ _

Staphylococc MIC - = =

us aureus MBC ) T

Bacterial control
Environmental control
Extract control

- - + + + + - -
+ + + + +

- - + + + + - -
- - + + +

- - - + + + - -
- - - + +

- - - - + + - -
- - - - +

+ + + + + + - -
+ + + + + + - -
+ + + + + + - -
+ + + + + + - -
+ + + + + + - -
+ + + + + + - -
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