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Abstract : 
The indiscriminate use of antibiotics made many microorganism develop resistance to them. 

This  created immense clinical problems in the treatment of infectious disease, therefore ; there 

is need to develop alternative antimicrobial agents for the treatment of infectious disease. The 

purpose of this study was to investigate the physical and chemical properities of some different 

types of honey in Kerballa city(Helianthus L.,Zizyphus, Eucalyptus glodulus, Medicago satival ) 

such as water content, pH value, color, refractive index and electrical conductivity and detect the 

antimicrobial activity against some pathogenic bacteria(Staphylococcus epidermidis, 

Streptococcus spp., Pseudomonas spp. and Proteus spp). The results showed that honey 

exhibited different antimicrobial activity against all bacterial species according to the type of 

plant where the bee feeded , which the MIC of the four samples was all up to (11.25%) against 

all tested bacteria ,also there is a correlation between the previous physical and chemical 

properities and the antimicrobial activity, on which the sample B showed a best antimicrobial 

activity due to the affect of pH value (4.88) and also because  the enrichment of this sample with 

glucose, while sample A showed lowest results due to the prsence of metal ion that inhibite the 

production of toxic microbial compound hydrogen peroxide .  

 ةــــالخلاص
اى الاسخخذام الخاغئ للوعاداث الح٘اح٘ت صؼل النز٘ش هي الأح٘اء الوضِشٗت حظِش هقاّهت لِزٍ الوعاداث ّأدٓ الٔ     

حذّد هشامل سشٗشَٗ ػذٗذة ػٌذ هؼالضت الأهشاض الوخخلفت, لزا دػج الحاصت الٔ البحذ ػي هصادس صذٗذة راث فؼال٘ت ظذ 

هشاض. الغشض هي ُزٍ الذساست ُْ الخحشٕ بؼط الخْاص الف٘ضٗائ٘ت ّالن٘و٘ائ٘ت لبؼط أًْاع ه٘نشّب٘ت لوؼالضت الإصابت بالأ

( هزل الوحخْٓ Helianthus L., Eucalyptus,Zizyphus glodulus, Medicago sativalالؼسل فٖ هحافظت مشبلاء)

بائٖ ّالنشف ػي الفؼال٘ت الخزب٘ط٘ت ظذ ّالخْص٘ل النِش  RI)الوائٖ, الأط الِ٘ذسّصٌٖ٘, النزافت العْئ٘ت,هؼاهل الاًنساس)

 Staphylococcus epidermidis, Streptococcus spp., Pseudomonas spp. and بؼط أًْاع البنخ٘شٗا الوشظ٘ت

Proteus spp.  لقذ أظِشث الٌخائش اى الأًْاع الوخخلفت هي الؼسل  لِا حأر٘ش حزب٘طٖ ظذ مل أًْاع بنخ٘شٗا ق٘ذ الذساست .)

للٌوارس الأسبؼت هي الؼسل أمزش هي  MICلف باخخلاف هناى ًّْع الٌباث الخٖ حخغزٓ ػلَ٘ الٌحلت , ح٘ذ ماًج ق٘ن ّالزٕ ٗخخ

( ظذ مل أًْاع البنخ٘شٗا ق٘ذ الذساست . مزلل ّصذ اى ٌُاك ػلاقت حشبػ الخْاص الف٘ضٗائ٘ت ّالن٘و٘ائ٘ت الأًفت الزمش (11.25%

(   4.88ماى لَ أقْٓ فؼال٘ت حزب٘ط٘ت بسبب الأط الِ٘ذسّصٌٖ٘ ) B ئش اى ًوْرس الؼسل الخزب٘ط٘ت ح٘ذ أظِشث الٌخاهغ الفؼال٘ت 

بسبب احخْائَ ػلٔ الاًْٗاث الوؼذً٘ت الخٖ حؼول ػلٔ اظِش أسْأ فؼال٘ت حزب٘ط٘ت  Aّ لاًَ غٌٖ ٗالنلْمْص ,بٌ٘وا ًوْرس الؼسل 

 لبؼط الاح٘اء الوضِشٗت. حزب٘ػ اًخاس ب٘شّمس٘ذ الِ٘ذسّصٌٖ٘ الزٕ ٗؼخبش هي الوْاد الساهت 
 

Introduction 
 The need to develop alternative antimicrobial agents for the treatment of infectious diseases 

was evokes to the association  adverse effect of antibiotic ( which is a molecules that stop microbes 

from growing or killing them outright) on host which include hypersensitivity , depletion of 

beneficial gut and mucosal microorganisms ,immunosuppresion and allergic reaction (1). Honey is 

acceptable in the medical profession as an antibacterial agent for the treatment of some diseases and 

infections resulting from wound and burns(2),which  is a substances made when the nectar and 

sweet deposits from plants are gathered , modified and stored in the honeycomb by honey 

bees(3).and also useful in the treatment of burns, ulcers and acute diarrhea (4).  

For centuries it has been known that different types of honey exhibit different  antibacterial  

activity, so Aristotle, in 350 BC , and Discorides recommended that honey collected in specific 
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regions and seasons could be used for the treatment of different aliments. Manuka honey gathered 

from the Manuka tree Leptospermum scoparium has high antibacterial activity due to the osmotic 

effects of their high sugar contents against Helicobacter pylori  , Staphylococcus aureus, 

Staphylococcus epidermidis (5,6) while the honey of Egyptian clove  has antibacterial activity 

against Escherichia coli and Salmonella typhimurium which isolated from stool of children    (7) 

.There are many features in the composition of honey that combine together  to give its 

antimicrobial properties, these includes hydrogen peroxide which is produced by  glucose oxidase 

enzyme cause a shrinkage disruption of bacterial cell wall , low pH of 3.6 and the fermentation of 

honey (3,4) 

     This study was undertaken in order to detect  the chemical and physical prosperities and 

determined the minimum inhibitory concentration (MIC) of Kerballa honeys against bacteria 

isolated from different clinical samples. 

 

Materials and methods 
 

Honey samples 
           Four samples of honey  (A,B,C and D) were collected from Kerballa City. All  samples were 

Kerballa honey, as shown in table- 1. 

Table 1: The four samples of honey 

 samples Sources 

A Zizyphus 

B Helianthus L. 

C Eucalyptus glodulus L. 

D Medicago satival L. 

 

Bacterial isolates 
 The following isolates which isolated from different clinical samples were obtained from 

biology department/ Kerballa University ,as shown in table- 2. 

Table 2: The clinical isolates of  bacteria 
Bacterial  species Gram stain   reaction Sources 

Staphylococcus epidermidis + ve Wounds 

Streptococcus spp. +ve Throat 

Pseudomonas spp. -ve Burns 

Proteus spp. -ve Urine 

 

Antibacterial susceptibility test 
Preparation of honey suspensions for MIC test 

        The four samples of honey (A,B,C and D)were each diluted in sterile distilled water to obtain 

3.75%, 7.5%, 11.25%, 15%, 18.75%, 22.75% and 26.75% ( v/v)  concentration.(3) 

 

Preparation of bacterial suspension for MIC test 

         Each 5 ml of nutrient broth was inoculated with a test microorganism and incubated at 37°C 

for 18 hours 

Physical and chemical analysis of the honey samples 
         half  gram of each of the four samples (A,B,C and D) was dissolved in 100 ml of distilled 

water and analyzed for the following parameters: 
 

Water content 

The samples was put in an oven at (115  °C) for 30 minute , then  the water content was measured 

as recommended by William,1980 (8). 
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Measurement  the pH value  

        The pH value was measured by using the pH meter type OAKLON / 1200 (Germany ) at room 

temperature.(9) 

 

            Measurement of the color  density 

      Ten  grams of each honey sample were diluted with 100 ml of distilled water and centrifuged 

for 10 minutes; 3,000 xg. The absorbency of the filtrate supernatant was measured on 350 nm by 

using distilled water as a blank (10 ). 

 

Measurement of  refractive index (RI°) 

      The refractive index of the samples was measured by using a refractometer ATAGO/1T                     

(6100-EU) and the value was determined according to Al-gamali,1987 (11). 

 

Measurement of specific conductivity  

       Electrical conductivity was measured as described by Vorwohl.,et al 1988 (12). The reading 

was taken at a standard temperature of 23°C. 

 

Minimum inhibitory concentration of honey against pathogenic bacteria 
      The broth dilution technique was used to ascertain the MIC of the honey samples. The test was 

carried out as described by Heunvelink., et al 1998 (13). The different concentration of honey (v/v) 

were prepared in a Muller-Hinton broth (MHB) at 56°C to give final concentration 3.75%, 7.5%, 

11.25%, 15%, 18.75%, 22.75% and 26.75% ,then the tubes were inoculated with each tested 

bacteria and incubated at 37°C for 18- 24 hours. The MHB without honeys was inoculated with 

tested bacteria to serve as a control. MIC is the lowest concentration of  honey that yield no growth.  

 

Results and discussion 
Physical and chemical analysis of the honey samples 
Measurement of Water content 

The water content of  samples  was shown in table -1 . which demonstrated that sample A had a 

higher percentage of water content 11.25%, while sample B had a lowest percentage 8.698%,the C 

and D had a similar range of percentage which were 9.17% and 9.155% respectively.  

The highest the water content, the increase the inhibition activity against microbes due to the 

activation of glucose oxidase an enzyme which enhanced the production of H2O2 which is toxic to 

bacteria(14,15,16)  

Measurement of pH value  
The pH value of the samples was at  range of acidity (4.88-5.06) as shown in table -1 , the 

highest pH was shown in sample D (5.06) and lowest pH in sample B (4.88) ,where pH value of 

sample A and C was (5.00) and (4.97) respectively. 

The acidity was due to the content of gluconolactone/gluconic acid present as a result of enzyme 

action in the ripening nectar(17). 

 

Measurement of Color density 

The color of honey which measured in optical density at 350nm are shown in table- 1 , the 

sample B and D show the higher value while sample A and C had the lowest value of optical 

density.  

       There was a correlation between pH and color density, on which acidity of honey is affected by 

the color ,when the transparency of the color increases this indicates that honey rich in potassium 

and glucose which part of it converted to gluconic acid and so decreases the pH value(18,19) 
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Measurement of Refractive index (RI) 
 

     The refractive index of all samples had a slightly differences in their value table -1. The sample 

C had a highest value of RI (1.349042) followed by sample A,D and B which the RI were 

1.347042, 1.342042 and 1.341242 respectively. 

      The reason of this similarity may be due to the presence of hanging particle waxes which mixed 

with the honey which led to increase the ratio of RI value. Also it may be due to the difference of 

sugar component and type of amino acid which react with sugar to give the specific color of honey 

(20)  
 

Measurement of Electrical conductivity 

 

  Sample A had a high level of electrical conductivity (789) while samples D, B and C had a lower 

level which were 209, 188, and 181 respectively. 

    Conductivity is a good criterion of the botanical origin of honey and today it is determined in 

routine honey control instead of the ash content. This measurement depends on the ash, metal ions 

and acid content of honey; the higher their content , the higher the resulting conductivity (21,22) .      

  

Minimum inhibitory concentration of honey against pathogenic bacteria 
The minimum inhibitory concentration of the four natural honeys against gram +ve and gram –

ve bacteria, are shown in (figure 1) , there was a striking similarity between the four honeys 

concentration up to 11.25% , at these concentrations , the Proteus spp. showed a similar inhibitory 

at concentration (15%) toward all types of honey samples except sample A (18.75%) . In 

Pseudomonas spp. the MIC of the four samples of honey against all tested bacteria was at 

concentration (18.75% ), while Staphylococcus epidermidis  showed a variable results on which 

MIC of sample A was (22.75%) while sample B and C  were (11.25%) and sample D was (15 %). 

Finally the MIC of honey against Streptococcus spp. was (22.75%) for sample A , (11.25%) for 

sample B and D and (15%) for sample C. 

      The honey which tested in this study had antimicrobial activity in the range between 11.25% -

22.75% against the tested microorganisms. The variability among these results may be due to the 

different source of honey  (23). Pogdanow and Champman et al.  revealed that the antimicrobial 

activity of honey may range from concentration lower than 3% to concentration of 50% (24,25) .  

      From these results it can be concluded that sample B had a best antibacterial activity compared 

with the other samples, this may attributed to many factors such as acidity pH (4.88) which is 

affected by the color of honey ( optical density), when the optical density increase, this indicate that 

honey is rich with glucose which part of it converted to  gluconic acid(18). The gluconic acid led to 

decrease the pH value from one side ,and from the other side it responsible for the formation of 

hydrogen peroxide(H2O2) an enzymatic by- product (glucose oxidase) which is toxic to 

bacteria(17). The water content considered another factor that increase  the inhibition activity 

against microbes through its  activation of glucose oxidase production, but  the water content 

antagonized with electrical conductivity i.e. when electrical conductivity increase this mean that 

honey is rich with metal ions  Ag
+
,Hg

++
,Mn

+
 ,these metal ions considered as an inhibitors for the 

enzyme glucose oxidase and finally led to prevent the production of hydrogen peroxide  which 

contributes to the antibacterial prosperities of honey(26,27). This explain why sample A in spite of 

its high water content but it showed a lower antibacterial activity.  

      In general view not all physical and chemical prosperities of honey had an effect on  the killing 

of microorganism , because there are an important role other than those agent which are the 

virulence factor of microorganism itself and proteineuos compounds that play an important role in 

its susceptibility to honey as an antimicrobial agents(4,24).  
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Table-3: the physical and chemical prosperities of the four samples of honey 

TYPE 

OF 

HONEY 

water 

content 

pH value Color as 

optical 

density  

Electrical 

conductivity 

Refractive 

index 

A 11.56% 5.00 0.84236 789 1.347042 

B 8.698% 4.88 0.92832 188 1.341242 

C 9.17% 4.97 0.8121 181 1.349042 

D 9.15% 5.06 0.94288 209 1.342042 

A= Zizyphus                                                                                                B= Helianthus L. 

C= Eucalyptus glodulus L.                                                                        D= Medicago satival L. 

 

 

 

Figure-1: The correlation between the concentration of the four  samples of honey 

and pathogenic bacteria 

 
 

A= Zizyphus                                                                                                B= Helianthus L. 

C= Eucalyptus glodulus L.                                                                        D= Medicago satival 
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