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ABSTRACT: Honey is the natural sweet substance produced by honey bees from nectar of plants or from 

secretions of living parts of plants or excretions of plant sucking insects on the living pans of plants. 

Physicochemical properties of honeys in each region are related to kind of plant and flower, therefore knowing its 

component is important. In this research , 30 samples of produced honey were from collected in Isfahan province 

of Iran including Khansar , Najafanad ,Fereidonshar cities sample. Honey samples were sent to the food chemistry 

laboratory. Then, some physicochemical parameters such as humidity percent, solid matter, ash, acidity and pH 

were determined. Result indicated that Isfahan province considered as the active region in producing honey cause 

of its nice physiochemical properties which were less than critical limits. Among the mentioned cities, Khansar 

honey which contains less ash and taking into account its other properties bein claimed the most plant origin. 
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INTRODUCTION 

  

 The province of Esfahan covers an area of 

approximately 107,027 square km and is situated in the 

center of Iran. To its north, stand the Markazi (Central) 

Province and the provinces of Qom and Semnan. To its 

south, it is bordered by the provinces of Fars, and 

Kohgiluyeh and Boyer-Ahmad Province. Aminabad is the 

most southern city of Esfahan province just 2 km north of 

the border. To the east, it is bordered by the province of 

Yazd. To the west, it is bordered by the province of 

Lurestan and to the southwest by the province of Chahar 

Mahal and Bakhtiyari. 

 Regarding to the geographical location and its climate 

has beenbecome and active area in producing honey. 3 

special regions in honey producing located in Isfahan 

province including Khansar, Najaf Abad and 

Fereidonshahr. Khansar town with area approximately 922 

km
2
 is located in 160 km in the west northern of Isfahan 

province which contains a mountainous area and nice 

climate , its sea level is 2250m , included green pastures , 

variety of flowers  throughout  the region . Regarding to its 

cold and mountainous climate with temperate summer has 

made this region an appropriate for beekeeping and 

producing honey. 

 Base on Codex Alimentarius definition, honey refers 

natural sweet substance produced by honey bees from 

nectar of plants or from secretions of living parts of plants 

or excretions of plant sucking insects on the living pans of 

plants (Codex Alimentarius Commission. 1989). 

Depending on the region, produced honeys have different 

physiochemical properties cause of bees in obtaining 
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nectars from different flowers. Honey is rich in 

carbohydrate which contains   95-99.5% of its dry solid 

(Codex Alimentarius Commission.1996). 

 Honey contains different salt including calcium , 

potassium ,magnesium , iron ,color ,phosphorous , sulfur 

and iodine , different enzymes including invertase 

,amylase and glucose oxidase (SSP PVT.2003). 

 Distase(amylase) which is unstable to heating is a 

quality index in heated honey detecting 

(Yahweh,S.W.2003). Its natural humidity which origins 

from nectar is mostly depended to region climate and the 

nectars producing honey, has an important role in quality 

of honey should be between 13-25 % that differ naturally 

region to region (Yahweh,S.W.2003). humidity is the main 

parameter in the global trading of this commodity. There 

are differences in the chemical composition which are 

reflected in many physicochemical properties, such as in 

the content of ash, the spectrum of saccharides, the activity 

of enzymes, electrical conductivity, pH and optical 

rotation (Bogdanov et al. 1987, 1999; Golob and 

Plestenjak 1999; Sanjuan et al. 1997). The manipulation of 

honey and its possible adulteration is reflected in many of 

these characteristics. 

 The aim of this research is to determine 

physiochemical properties of produced honey in Isfahan 

provicen of Iran , Khansar , Najaf Abad ,Fereidonshahr 

cities. Region and compare it to codex allimetarius 

standards. 

 

MATERIALS AND METHODS 

 

 A collection of 30 gathered honey samples of Khansar 

region were analyzed. 

 

Humidity Measurement 

Refractometer applied for this in 20°c, a drop of honey put 

on the apparatus and humidity measured  base on the 

refractive index reference table ( refer to ISIRI N.O. 92). 

 

Determination of Ph 

 It was determined by measuring out 10 mL of each 

honey sample into a clean beaker and its pH was 

determined using a pH meter. 

 

Determination of moisture content 

 It was determined by measuring 5g of the sample and 

placed into a pre- weighed aluminium drying dish. The 

sample was dried to constant weight in an oven at 1050C 

for 4 h under vacuum  

(Khalil et al , 2001) 

 

Moisture content =M1- M2/M1-M0 

Where: 

M0 = Weight of aluminum dish 

M1 = Weight of the fresh sample + dish 

M2 = Weight of the dried sample + dish 

Determination of ash content 

 Five gram of each honey sample was separately 

weighed out into a porcelain crucible previously ignited 

and weighed. Organic matter was charred by igniting the 

sample on a hot plate in the fume cupboard. The crucible 

were then placed in the in the muffle furnace and 

maintained at 6000C for 6 h. They were then cooled in a 

desiccators and weighed immediately (AOAC, 1990) 

The percent Ash was calculated as: 

 

 
 

Determination of total solids 

 Percentage total solids of each sample was determined 

using the following formula: 

 

 
 

Determination of total titrable acidity 

 Twenty five millilitre of each sample (diluted) was 

titrated against 0.1 N NaOH using mL phenolphthalein as 

an indicator. The relative amount of lactic acid was 

determined using the mathematical formulae: 

 

 
Determination of carbohydrates using Anthrone method 

 1.0g of honey sample was weighed and transferred 

quantitatively to a graduated 100mL cylinder.10ml of 

distilled water was added to the sample and stirred with a 

long glass rod; 13ml 52% perchloric acid reagent was 

further added and stirred frequently for 20 minutes. The 

content was filtered into 250ml graduated flask and further 

diluted to the mark with distilled water and mixed 

thoroughly. 

 

Experimental method  

 Ten milliter of the sample extract was diluted to 

100ml with distilled water, and then 1ml of the dilute 

filtrate was pipetted into a test tube. Blanks were also 

pipetted using 1ml of distilled water. Further pipetting was 

done with the standards of the different sugars (glucose, 

fructose and sucrose) using 1ml of each. To all the tubes, 

5ml of freshly prepared Anthrone reagent was added 

rapidly and the tubes stopped while mixing the contents 

thoroughly. They were then placed in a boiling water bath 

for exactly 12 minutes. At the end of the 12 minutes, they 

were cooled to room temperature and the solutions 

transferred to1 cm curvet to read the absorbance at 630nm 

against the blanks. Results were calculated based on the 

following formula: 
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Where B = Absorbance of dilute sample 

A = Absorbance of dilute standard 

W = Weight of sample used 

Determination of electrical conductivity: 

 The electrical conductivity measurement was done at 

250C using pH/conductivity meter. The instrument was 

calibrated using potassium chloride (KCL) 0.01m. 0.7456g 

of dry KCL was dissolved in water and made up to 1 litre 

at 250C. This was used as the standard reference solution 

at 250°C; this has an electrical conductivity of 

1413mbos/cm, which is related to concentration of 

dissolved mineral salts, thereby producing a rapid and 

convenient means of estimating the concentration of 

electrolytes. 

 

RESULTS AND DISCUSSION 

 

 Quality of honey produced is mainly related to the 

humidity, ash, pH and acidity. Base on this point, different 

standards has been codified in countries .regarding this 

paramount important point, codex allimentarius and EU 

considered criteria which basically recommend honey 

qualities in factors including , humidity should be equal or 

less than 21g/100g ,ash equal or less than 0.6g/100g 

,acidity between 40 to 50meq/kg.Table1 shows the 

summary of result.  

 Humidity, acidity, pH and ash are 15.01, 32.99, 4.22 

and 0.047 respectively in this region. Most national 

beekeeping organization in countries such as Germany, 

Belgium, Australia, Italy and Spain consider 17.5-18.5 % 

in their production (Bogdanov et al, 1999). With respect to 

the average humidity (table 1) it could be inferred that 

honey being produced in these regions is less than global 

limits, indicating better quality thanks to low humidity, 

therefore less spoilage. Isfahan Province as formerly 

mentioned located and known with dry weather result in 

less humidity in honey produced depending on region 

whether and nectar composition and other factors. 

International Honey commission has reported 91-95 % of 

honey producing in the world containing humidity less 

than 20gr/100gr (Bogdanov et al, 1999). The next 

parameter, ash, which is 0.047g/100g revealed its plant 

origin, remarkably less than global standard limit. Acidity 

arose from Honey fermentation has been taken into 

account in codex allimentarius 50meq/kg as limitation that 

in this region was perfectly low results in longer shelf life. 

Honey which contains natural acids has low pH, global 

limit 3.9 (3.5-4.5).As it has shown in table 1 , pH=4.12  ,is 

in the normal range. A research study on Iranian honey has 

been reported their pH between 3.5-4.8. (Ziabari , 2001).In 

another study in  Mexico, year 2000  ,experiments applied 

on two type of honey observed that humidity and acidity 

were 18.48-20 and 38.3-39 (Rameres et al 2000) .3meq/kg 

respectively. In another study in Portugal, year 1998, 

experiments applied on 50 honey samples collected of 25 

different types of honey, results indicated that humidity, 

acidity and ash were 13.6-19.2, 12.0 ±0.5 and 0.1-0.5 

respectively. Savile et al,reported humidity and pH of west 

Nepal honey 18.60-21.30 and 4.61-5.30 respectively 

(Saville,2003). Overall regarding to literature, it reveals 

that acidity amounts differ from region to region. 

 As it has been shown in figure 1 and table 2 the result 

of not soluble dry solid  amount is the least for Khansar 

and the most for Najaf Abad which reveal that the better 

quality and plant origin of this honey , lower NSDS, lower 

ash results in lower electrical conduction.On the other 

hand less NSDS refers to less impurity and added foreign 

materials The most and the lease amount of ash were 

related to Khansar 0.006g/100g and Najaf Abad 

0.056g/100g respectively. 

 Figure 2 displays that Fereidonshahr produced honey 

has the most free acidity lead to least pH.it also has the 

least humidity.

 
Table 1. physiochemical properties of Honey produced in Isfahan Province of Iran (Khansar,Najafabad,Fereidonshahr) 

Measured parameters Min  Max Average Variance 

reducing sugar before hydrolyse gr/ 100 75.77 77.81 76.75 0.59 

sugar after hydrolise 79.21 81.44 80.13 0.57 
sacharose g/100g 3.13 5.34 3.96 0.61 

humidity 14 15.8 15.01 0.42 

pH 3.55 4.63 4.12 0.15 
free acidity meq/kg 30.99 33.99 32.99 0.88 

Diastase activity (ND) 0.678 3.7 2.109 1.90 

Glucose  34.149 37.644 36.22 1.64 
Fructose 36.366 39.77 38.075 1.07 

Fructose/Glucose  ratio 0.8 1.11 0.987 0.01 

Ash mg/100g 0.021 0.081 0.047 0.001 
Electrical Conduction (mS/cm) 0.129 0.52 0.226 0.0045 

Not soluble dry solid  0.001 0.089 0.032 0.00087 
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Table 2. Mean values of physiochemical properties of Isfahan province of Iran cities ,Khansar,NajafAbad ,Fereidonshahr 

Mean value of measured parameters Khansar Njaf abad  Fereindonshahr 

reducing sugar before hydrolyse gr/ 100 77.69 76.35 76.71 

sugar after hydrolise 81.44 80.58 79.93 
sacharose gr/100gr 3.61 4.23 4.96 

humidity 15.8 15.5 14.9 

pH 3.95 3.55 4.35 
free acidity meq/kg 32.25 33.01 32.99 

Diastase activity (ND) 3 3.4 3.15 

Glucose  34.149 34.149 36.941 
Fructose 37.541 38.2 37.679 

Fructose/Glucose  ratio 0.8 0.89 1.022 

Ash mg/100gr 0.006 0.056 0.021 
Electrical Conduction (Mzm/cm) 0.129 0.256 0.178 

Not soluble dry solid  0.001 0.089 0.07 

 

 
Figure 1. Mean values of physiochemical properties of Isfahan province of Iran cities ,Khansar,NajafAbad ,fereidonshahr including Ash ,Electrical conduction 

and Dry solid 

 
Figure 2. Mean values of physiochemical properties of Isfahan province of Iran cities ,Khansar,NajafAbad ,Fereidonshahr including Humidity , pH ,free 

acidity and Diastase activity) 
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