
5712 
Journal of Applied Sciences Research, 9(11): 5712-5717, 2013 
ISSN 1819-544X 
This is a refereed journal and all articles are professionally screened and reviewed 
 

ORIGINAL ARTICLES 
 

Corresponding Author: Mansour, M.E., Food Sci. & Tech. Dept, National Research Centre, Cairo, Egypt 
             E-mail: hamada_sro@hotmail.com 

Antioxidant and Antimicrobial Evaluation of Egyptian Bee Honey 
 
1EL-Kalyoubi, M.H., 1Khalaf, M.M., 2Nadir A.S., 2Wafaa M. Abozeid, 2Mansour, M.E.  
 
1Food Sci. Dept., Faculty of Agric., Ain Shams University, Egypt 
2Food Sci. & Tech. Dept, National Research Centre, Cairo, Egypt 
 
ABSTRACT 
 
 Antioxidant and antimicrobial activity of Egyptian bee honey was evaluated. Three Egyptian types of honey 
(cotton, clover and citrus) from three geographic areas (Minia, Gharbia and Fayum). Several physiochemical 
parameters of bee honey such as pH, moisture, total sugars, ash, protein and total soluble solids (TSS) was 
determined. Results showed that physical and chemical properties affected significantly by geographical and 
botanical origin of honey samples. The highest antioxidant activity, total flavonids and total phenolics content 
were found in Gharbia citrus, Minia cotton, Gharbia citrus honey samples 69.88, 208.09 and 82.28, respectively. 
Most effective honey against both clinical and standard isolates of Aspergillus niger, Candida albicans, 
Salmonella sp, Staphylococcus aureus, Pseudomonas aerignosa and Escherichia coli is Gharbia citrus honey 
sample 13.63, 14.28, 16.81, 12.72, 19.09 and 19.54, respectively.   
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INTRODUCTION 
 
 Honey, as most natural products, may have a large variance in therapeutic components depending on its 
origin. Thus, the floral source of honey plays an important role on its biological properties. For example, 
Manuka honey from New Zealand is recognized for its therapeutic properties. The composition of honey has 
been shown to depend largely on its floral source. In consequence, it would not be surprising that the 
provenance of honey could determine its antibacterial properties. It is also possible that the mixing of honeys 
affect their antibacterial activity since honeys with lower antibacterial activities may mask the higher 
antibacterial activity of other honeys Basualdo et al., (2007). Many authors demonstrated that honey serves as a 
source of natural antioxidants, which are effective in reducing the risk of heart disease, cancer, immune system 
decline, different inflammatory processes, etc. (The National Honey Board, 2003). The components in honey 
responsible for its antioxidative effect are mainly flavonoids, phenolic acids, catalase, peroxidase, carotenoids 
and non-peroxidal components. The quantity of these components varies widely according to the floral and 
geographical origin of honey, processing, handling, and storage of honey (Gheldof and Engeseth, 2002; 
Turkmen et al., 2006). However the botanical origin of honey has the greatest influence on its antioxidant 
activity (Al-Mamary et al., 2002). In literature several studies for the identification and quantification 
antioxidant components of honeybee products are reported (Gheldof et al., 2002; Gomez-Caravaca et al., 2006). 
bee honey can be used in sausage formulation to improve the sensorial and keeping qualities of beef sausage 
(Rabaa et al., 2013). The aim of the present study was to investigate the physical parameters, chemical 
composition and the antioxidant potential of different types of Egyptian honey. This research will help to 
identify the types of honey with high antioxidant and antimicrobial activity to be a good source as well as food 
additives.  

MATERIALS AND METHODS 
 
Materials: 
 
Honey source: 
 
 Honey samples were collected from different regions in Egypt (Minia, Fayum and Gharbia). Three different 
kinds of honey has been collected (cotton, clover and citrus) produced at 2012. 
 
Microbial strains: 
 
       Six reference strains were used including: Staphylococcus aureus NCTC 6571, Escherichia coli ATCC 
10418, Pseudomonas aerignosa ATCC 27853,  Candida albicans ATCC 10231,  Salmonella typhimurium 
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ATCC 14028  and Aspergillus niger also Clinical isolates of the same microorganisms were obtained from 
Department of microbiology, Fac. of pharmacy, Tanta University, Egypt.  
 
 Methods: 
 
Physicochemical properties: 
 
 Moisture, protein, ash, reducing sugar, non reducing sugar, total soluble solids and pH were determined as 
described by A.O.A.C (2005). Trace elements analysis were conducted according to Camiña et al., (2004). The 
color of different honey samples was measured using a spectro-colorimeter ( tristimulus color machine) with 
CIE lab color scale ( Hunter, Lab Scan XE, Reston VA.) calibrated with a white standard tile of Hunter Lab 
color standard (LXNO. 16379): X= 77.26, Y= 81.94 and Z= 88.14 (L =92.71; a= -0.89; b= -0.18) using Hunter-
scofield's equation (Hunter, 1975). The Hue angle (t-1

g b/a) and saturation index (√a 2+b2) were calculated. 
Antiradical activity: DPPH assay:  The scavenging activity against 1,1-diphenyl-2-picrylhydrazil (DPPH; 
SIGMA, India) radical was used in this study (Chen et al., 2000; Aljadi and Kamaruddin, 2004). The percentage 
inhibition of DPPH radical by honey and was calculated (Batrušaitytė et al., 2007) as follows: 
Radical scavenging activity (RSA)= [(AB-AT)/AB] x 100 
Where, AB = Absorbance of radical blank (DPPH without honey) 
AT = Absorbance of test sample (DPPH with honey) 
 Total phenolic content (TP):The Folin–Ciocalteu method as modified by Beretta et al., (2005) was used to 
determine total phenolic content.. Determination of total flavonoids (TF): Total flavonoid contents of honey 
were determined by using the aluminium chloride colorimetric method with some modifications. Catachine was 
used to make the calibration curve. The calculation of total flavonoids in the extracts was carried out in triplicate 
and the results were averaged. (Quettier-Deleu et al., 2000). 
 
Microbiological studies: 
 
 Enumeration of microbial flora in honey samples as decribed by Adenekan et al., (2010). Isolation and 
identification of microbial contaminant in honey as described by koneman et al., (1992). In vitro antibacterial, 
anticandidal and antifungal activities of the different honey samples as decribed by El-Ghorab et al., (1992) and 
National Committee for Clinical Laboratory Standards (NCCLS) ,2002.. The presence of one or two colonies 
was not taken into account for final assessment of minimum inhibition concentration (MIC).  
 Statistical analyses was carried out using SPSS, PS statistical software (version 11.0 SPSS Inc., 
Chicago,USA). Data was analyzed by one way analysis of variance (ANOVA). The difference between means 
was test for significance at (p<0.05) using Duncan test (Paura and Arhipova, 2002)     
  
Results and Discussion 
 
Physicochemical properties of the tested honey samples: 
 
 Three honey types (citrus, cotton and clover) from three governorates (Minia, Gharbia and Fayum) were 
tested in this study for evaluate the antioxidants and antimicrobial activity, their physicochimecal properties 
were firstly determined. 
 Data in Table (1) showed that chemical composition of different honey samples was significantly affected 
by both geographic origin and floral source of honey. Results cleared that the moisture content (%) in sample 
ranged from 16.10 to 18.20. all tested Egyptian honeys had moisture content below 19%, which is maximum 
prescribed limit (≤20%) for moisture content as per the international regulations for honey. (The council of the 
European union, 2002) also results showed highest values of reducing sugars, non reducing sugars, total sugars, 
ash and protein were found in Fayum (citrus), Gharbia (clover), Minia (clover), Fayum (cotton), Minia (citrus) 
honey samples  68.73, 20.26, 82.37, 0.2563 and 0.8398%, respectively. On the other hand lowest values was 
found in Gharbia (clover),Fayum (citrus),Minia (cotton), Gharbia (cotton) and Fayum (clover) honey samples  
61.14, 12.68, 80.46, 0.048  and 0.54%, respectively. These results are in agreement with Anonn, (2003) and 
Küçük et al., (2007).  
 Results in table (2) showed variation between honey samples in meniral content due to geographical and 
botanical origin of honey samples. The result showed the highest content of Na and K were in Minia cotton 
honey sample (10.55 and 0.37) and (Fe) in Fayum clover honey sample 0.27. And the lowest values found in 
Gharbia citrus, cotton and Fayum cotton honey samples 2.03, 0.08 and 0.006, respectively. These results are in 
agreement with Anonn (2003). 
 Data in Table (3) showed that different honey samples was significantly affected by both geographic origin 
and floral source of honey. Results revealed  that highest values of TSS, pH and reflective index were found in 
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Minia clover honey sample 83.4 , 4.77 and 1.500, respectively which indicates that it is rish in both organic and 
inorganic substances. While the lowest values were found in Fayum clover (TSS) and  fayum cotton(pH and 
reflective index) 80, 3.79 and 1.490, respectively. The pH values of studied honey samples were within the limit 
that indicated the freshness of honey samples (between 3.4 and 6.1) results agreed with (Khalil et al., 2012). 
These results are in agreement with Anonn (2003) and Küçük et al., (2007).  
 
Table 1: Gross chemical composition% of different Egyptian bee honey samples.    

Honey samples Moisture Reducing sugar Non-reducing sugar Total sugar Ash Protein Titaritable acidity 
as gluconic acid 

% 
 
 

Minia 

Citrus 16.10f 65.28d 17.55bc 82.84b 0.12f 0.84a 0.41 
Cotton 18.20b 63.21f 17.24c 80.46d 0.24b 0.75b 0.39 
Clover 14.70g 66.43c 18.31bc 84.75a 0.19c 0.62cd 0.29 

Gharbia Citrus 17.00d 62.29g 20.07a 82.37bc 0.08h 0.55e 0.44 
Cotton 17.80c 67.35b 13.58d 80.94cd 0.05i 0.73b 0.55 
Clover 17.00d 61.14h 20.26a 81.41bcd 0.17d 0.60d 0.27 

Fayum Citrus 17.80c 68.73a 12.68d 81.41bcd 0.10g 0.65c 0.38 
Cotton 16.80e 64.59e 18.24bc 82.84b 0.25a 0.57e 0.51 
Clover 18.60a 61.6h 18.85ab 80.46d 0.13e 0.54e 0.40 

*Means with the same superscripts at the same column are not significant at (p<0.05) 
 
Table 2: Mineral content% expressed to ash content of different Egyptian bee honey samples. 

Honey samples Na K Fe 
 
 

Minia 

Citrus 5.98 0.08 0.03 
Cotton 10.55 0.37 0.01 
Clover 5.81 0.21 0.02 

 
 

Gharbia 

Citrus 2.03 0.21 0.05 
Cotton 2.87 0.08 0.04 
Clover 3.83 0.11 0.01 

 
 

Fayum 

Citrus 4.17 0.15 0.01 
Cotton 5.7 0.27 0.006 
Clover 5.92 0.25 0.27 

• Na= Sodium, K= Potassium, Fe= Iron 
   
Table 3: Physical properties of different Egyptian bee honey samples. 

Honey samples TSS pH Reflective index 
 

Minia 
Citrus 82b 4.25b 1.495 
Cotton 80.1g 4.1d 1.491 
Clover 83.4a 4.77a 1.500 

Gharbia Citrus 81e 3.84g 1.493 
Cotton 80.9f 3.86f 1.493 
Clover 81.1d 4.18c 1.493 

Fayum Citrus 80.9f 3.96e 1.492 
Cotton 81.4c 3.79h 1.490 
Clover 80h 4.11d 1.494 

*Means with the same superscripts at the same column are not significant at (p<0.05) 
 
 Table (4) revealed that Minia citrus and Gharbia clover honey had the highest L* value 31.91 and 28.98, 
respectively compared to all honey samples however Fayum (citrus and cotton) honey had the lowest L* value 
8.94 and 9.28, respectively compared to all honey samples. The higher a* value 3.19 and 1.99, respectively 
found in (Gharbia cotton and citrus) honey however the lowest (-0.61 and -0.31, respectively Minia clover and 
Fayum clover honey. The b* value found to be the highest value in Gharbia (cotton and citrus) honey 12.64 and 
11.12, respectively however the lowest is Minia clover honey 2.96 and 3.78, respectively. The result showed 
that all honey samples had a red color unless the honey samples Gharbia cotton and citrus  honey had a green 
color. These results due to the variation between honey samples in color parameters refers to  geographical and 
botanical origin of honey samples. The a* (red-green) and b* (yellow-blue) parameters of the honey may be 
interpreted as a reliable index of the richness in pigments such as carotenoids, xanthophylls and anthocyans of 
the species of origin.  Saturation index is related to Hunter a* and b* values as a degree of color intensity. The 
saturation values revealed that the Gharbia (cotton and citrus) honey had the highest values 13.03 and 11.29, 
respectively however Minia clover and Fayum clover had the lowest values 3.02 and 3.84, respectively. Hue 
angle is the relationship of Hunter redness (a) and yellowness (b) colors scores. Data showed that, hue angle 
value of honey samples high in Minia citrus and Gharbia clover 89.82 and 89.42, respectively and low values in 
Minia cotton and Gharbia cotton 75.08 and 75.96, respectively. Anonn, (2003) and Perna et al. (2013). 
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Table 4: Hunter color values of different Egyptian bee honey samples. 
Honey samples L* a* b* a/b Saturation Hue 

Minia Citrus 31.91 -0.03 8.99 0.003 8.99 89.82 
Cotton 9.91 1.42 5.33 0.26 5.51 75.08 
Clover 9.7 -0.61 2.96 0.206 3.021 78.35 

Gharbia Clover 28.98 0.09 8.48 0.01 8.48 89.42 
Citrus 23.69 1.99 11.12 0.17 11.29 80.35 
Cotton 25.81 3.19 12.64 0.25 13.03 75.96 

Fayum Citrus 8.94 0.12 4.32 0.02 4.32 88.85 
Clover 9.6 -0.31 3.78 0.08 3.84 85.42 
Cotton 9.28 0.45 4.56 0.09 4.58 84.85 

L* = lightness, a*= redness, b*= yellowness 
 
Antioxidant activity and phytochemical composition of different Egyptian bee honey samples: 
 The results in table (5) showed differences between honey sample in antioxidant activity and total phenolic 
and total flavonid content influenced by the floral origin of honey geographical and botanical origin. Many 
studies have also reported that the plant sources can result in significant differences in floral honeys (Beretta et 
al., 2005). Results revealed that highest inhibition ratio % and total flavonoid content were found in Gharbia 
citrus and highest total phenolic content was found in Minia cotton honey samples 69.88, 82.28 and 208.09, 
respectively and the lowest were found in fayum cotton, Gharbia clover and Gharbia cotton honey samples 
58.51, 116.19 and 73.71, respectively. These results are in agreement with Anonn (2003), Adetuyi et al. (2009), 
Mohamed et el. (2010) and Lianda et al. (2012).   
 
Table 5: Antioxidant activity and phytochemical composition of different  Egyptian bee honey samples. 

Honey samples DPPH 
(inhibition ratio%) 

Total.phenolic content 
mg/kg 

Total.flavonid content 
mg/kg 

 
Minia 

Citrus 65.59f 182.85c 80.85a 
Cotton 59.59h 208.09a 74.57b 
Clover 66.25e 144.76f 74.28b 

Gharbia Citrus 69.88a 197.14b 82.28a 
Cotton 64.93g 128.88g 73.71b 
Clover 69.07b 116.19h 75.71b 

Fayum Citrus 67.42c 149.52e 74.57b 
Cotton 58.51i 162.22d 74.00b 
Clover 66.78d 163.80d 80.28a 

*Means with the same superscripts at the same column are not significant at (p<0.05) 
 
Microbial flora in honey samples: 
 Table (6) showed the identified flora in tested honey samples. The results revealed the micrococci and 
yeasts present in all tested honey samples obtained from different three governorates. The different honey 
samples obtained from Gharbia governorate have no sopre forming bacilli.  all honey samples from Fayum and 
Minia citrus and cotton were contain spore forming bacilli and all honey samples from Minia,  (Gharbia and 
Fayum cotton) were contain  Filamentous fungi.  These results are in agreement with Kačániová et al., (2012).   
 
Table 6: The Identified flora in different Egyptian bee honey samples. 

Microbial flora 
Honey samples Micrococci Spore forming 

bacilli 
Filamentous fungi Yeast 

 
 

Minia 

Citrus + + + + 
Cotton + + + + 
Clover + - + + 

 
 

Gharbia 

Citrus + - - + 
Cotton + - + + 
Clover + - - + 

 
 

Fayum 

Citrus + + - + 
Cotton + + + + 
Clover + + - + 

*Bacteria count ranged from 4*102 to 103, Filamintous fungi and yeast count <10, + = detected, - = not detected 
 
Antimicrobial effect of honey against microorganisms using Minimum Inhibation Concentration (MIC): 
 Table (7) showed the antimicrobial effect of honey samples using mean of MIC for honey samples there is 
significant between honey sample  due to different botanical and geographical origins of honey. Results 
revealed that the most effective honey against both clinical and standard isolates of Aspergillus niger, Candida 
albicans, Salmonella sp, Staphylococcus aureus, Pseudomonas aerignosa and Escherichia coli is Gharbia citrus 
honey sample 13.63, 14.28, 16.81, 12.72, 19.09 and 19.54, respectively. The least effective honey against 
isolates Aspergillus niger, Candida albicans, Salmonella sp, Staphylococcus aureus, Pseudomonas aerignosa 
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and Escherichia coli is Gharbia cotton, Fayum cotton, (Minia citrus and cotton), Gharbia clover,Gharbia cotton 
and Fayum cotton honey samples21.81, 23.57, 28.63, 24.54, 30 and 27.72, respectively. These results are in 
agreement  with Kačániová et al., (2012) 
 
Table 7: Mean values of minimum inhibition concentration (MIC) (g honey/100g  sample) of tested Egyptian bee honey samples on 

standard and clinical isolates 
  Honey samples  
 

Microorganism 
Minia Gharbia Fayum 

citrus Cotton clover Citrus cotton clover citrus Cotton Clover 
Aspergillus niger 18.63bc 17.72b 18.63bc 13.63a 21.81c 17.72b 18.63bc 17.72b 17.27b 
Candida albicans 15.71a 17.14a 15.71a 14.28a 17.14a 15.71a 22.14b 23.57b 22.85b 

Salmonella sp 28.63d 28.63d 24.54bc 16.81a 17.27a 25.45cd 20.45a 20.45a 20.9ab 
Staphylococcus aureus 19.09bc 19.54bc 21.81cd 12.72a 23.63d 24.54d 16.36ab 13.63a 15.45a 

Pseudomonas aerignosa 18.63a 29.09c 28.18c 19.09a 30c 29.09c 24.09b 26.81bc 27.27bc 
Escherichia coli 26.81b 25.45b 27.27b 19.54a 25.45b 27.27b 23.63b 27.72b 26.81b 

*Means with the same superscripts at the same column are not significant at (p<0.05) 
 
 Table (8) showed the antimicrobial effect of honey samples using of MIC for honey samples there is 
significant between honey sample  due to different botanical and geographical origins of honey. Results 
revealed that the most effective honey against standard isolates Aspergillus niger, Candida albicans, Salmonella 
sp, Staphylococcus aureus, Pseudomonas aerignosa and Escherichia coli is Gharbia citrus honey sample 10, 10, 
15, 15, 20 and 15 respectively. The least effective honey against standard isolates Aspergillus niger, Candida 
albicans, Salmonella sp, Staphylococcus aureus, Pseudomonas aerignosa and Escherichia coli is (Gharbia, 
Fayum cotton, Minia citrus and colver), (Fayum citrus and cotton), (all Minia and Fayum cotton and citrus), 
(Minia and Gharbia clover), (Gharbia cotton and Minia clover) and Minia clover  20, 25, 30, 30, 30 and 30, 
respectively.  
 
Table 8: Minimum inhibition concentration (MIC) (g honey/100g sample) of  selected Egyptian bee honey samples on standard isolates. 

  Honey samples  
 

Microorganism 
Minia Gharbia Fayum 

citrus Cotton clover Citrus cotton clover citrus Cotton Clover 
Aspergillus niger 20 15 20 10 20 15 15 20 15 
Candida albicans 15 20 15 10 15 15 25 25 15 

Salmonella sp 30 30 30 15 20 25 30 30 15 
Staphylococcus aureus 20 20 30 15 20 30 15 15 20 

Pseudomonas aerignosa 20 25 30 20 30 20 20 25 30 
Escherichia coli 25 25 30 15 20 20 20 25 25 

 
Conclusion: 
 
 Three types of Egyptian bee honey (cotton, clover and citrus) from three geographic areas (Minia, Gharbia 
and Fayum) were studied for their antioxidant and antimicrobial effects, also chemical composition of different 
honey samples. Chemical composition and  physical properties were significally affected by geographical and 
botanical origin of honey samples. Antioxidants properties of (Gharbia citrus and Minia cotton) honey samples 
due to the presence of some antioxidant compounds such as phenolic and flavonids. These antioxidant 
compounds have a promising pharmacological agent for preventing cancer, cardiovascular diseases, wound 
healing and aging as well as it can be used as food preservatives. 
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