A STUDY ON SOME QUANTITATIVE PARAMETERS OF HONEY IN SERBIA 
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Abstract

Four honey types of Serbian origin were investigated: acacia, linden, blossom honey and sunflower. Our study includes over 200 samples of honey examined in 2000, 2001 and 2002. All of these samples were collected in Serbia. Besides the sensory characteristics, the following parameters were determined: % water, acidity, pH value, HMF and value of diastase. According to the results it can be concluded that there are significant differences between honey types and that parameters which characterise Serbian honey types can be defined.

Introduction

The territory of Serbia is a geographical region on the Balkan peninsula rich in high quality bee breeds and where top quality honey is produced. Apart from the presence of honey plants, bees and adequate climate, man, who produces, packs and places honey and honey-based products on the market, can also have significant influence on the quality of honey. In most world countries there are regulated Rulebooks on the quality of bee products which provide for borderline values for particular indicators of honey quality. In the last decade of the XX century, Europe is conducting rapid standardization of regulations and methods of determining all indacators of honey quality (Bogdanov S. et al. 1997). In addition, Codex alimentarius (1993) and Codex alimentarius (1998), also relate to the quality of honey from the entire world. 

The Rulebook on the quality of honey and other bee products (1985) still in force on the territory of Serbia regulates the values of individual chemical criteria which have the greatest influence on the quality of honey. 

Materials and methods

Our researches include 200 samples of honey from the territory of Serbia. Honey was sampled in glass packaging immediately after purchase from apiarists, from collective vessels in the quantity of 200 grams per sample. Four honey types predominant in the territory of Serbia were tested: acacia, blossom honey, linden and sunflower honey. 4 parameters defining the quality of honey were observed and tested: percentage of water, hydroximetylfurfurole (HMF), diastase and acidity. 

Analyses were conducted according to the methods from the Rulebook on the quality of honey and other bee products (1985) in the laboratory of PKB Veleprodukt a.d. AGROMED sector, a direct discendant of the apiary complex Pčelarski kombinat Belgrade from ex-Yugoslavia. The material was sampled in the period from 2000 to 2002.

All four tested parameters were determined on the basis of methods for the control of quality of honey and other bee products according to the Rulebook (1985) valid and applied in the territory of Serbia. 

Determing water content in honey was measured by means of refractometer. 

Determining the activity of diastase was conducted by means of hydrolysis of 1% starch from 1 gram of honey during one hour, at the temperature of 40°C. Value readout was performed by means of spectraphotometer at 660 nm. 

Determing hydroximetylfurfurole (HMF) in honey samples was conducted by a photometric method according to Winkler, based on HMF recreation with barbiture acid and p-toluidine, creating pink color. Value readout was performed by means of spectrophotometer at the wavelenght of 550 nm.  

Determining acidity was conducted by titration of honey samples in the presence of phenolphtalein with the solution of 0,1 mol/l NaOH until light pink color appears. 

The collected data have been sorted out statistically and processed by means of variance analysis. 

Results and discussion

Water content

Water content is one of parameters in honey which was determined rather early on (Pique 1914., Shataway 1932., Marvin 1933.). This indicator shows the quality of honey as well as the phase of ripening in which honey was extracted.


Water percentage in honey samples is shown in table 1. Average values for the tested factor range from 16,38%  to 18,41%. By observing maximum and minimum values, we can notice great variations. That is why no significant difference was determined between the tested honey types in the statistical analysis. Standard deviation was greatest (2,94) in the group of samples of linden honey. 

Table 1. Analysis of water in honey samples, %

Honey type
N
Average
Maximum
Minimum
Standard deviation

Acacia
50
16,38
20,25
11,15
2,77

Blossom  
50
17,33
21,00
12,08
2,10

Linden 
50
18,01
21,00
12,00
2,94

Sunflower
50
18,41
21,00
15,40
1,87

Diastase

Diastase in honey is an enzyme in honey well-known for its sensitivity and instability in high temperatures. This is the reason why this particular enzyme is one of the main indicators of honey quality. There are many papers confirming diastase sensitivity to the change of temperature and pH value in honey (Lotmar 1935., Rinaundo 1973.). The presense of diastase in honey is a certain sign of good quality, since the activity of diastase decreases with the time of honey keeping and inadequate storage of honey. Namely, diastase originates from bees (Gothe 1914), i.e. honey plants pollen (Vansell and Freebonn 1929).

Diastase values of sampled honey are expressed according to Shade scale. The tested factor was approximately the same in various honey types and varied from 9,01 in linden honey to 9,18 in acacia honey (table 2). Minimum value was 8,10, while maximum was 11,20. More or less even values of diastases had influence on the low value of standard deviation (from 0,58 to 0,80). Determined values of the parameter are indicators of high quality of sampled honey. 

Table 2. Analysis of diastase in honey samples

Honey type
N
Average
Maximum 
Minimum
Standard deviation

Acacia
50
9,18
10,05
8,10
0,58

Blossom 
50
9,10
10,71
8,10
0,77

Linden
50
9,01
10,10
8,10
0,70

Sunflower
50
9,13
11,20
8,20
0,80

Hydroximetylfurfurole (HMF)

One of the most important factors of honey quality and a significant indicator of honey freshness is certainly the quantity of HMF. The determined values of HMF reflect on the conditions under which honey is preserved, the length of time of honey preservation and if honey underwent heat treatment or not. Due to the great importance of this parameter, some states (Austria, Germany, Italy, Spain, Belgium) have lowered the maximum borderline of values from 40 mg/kg to 15 mg/kg. In past, due to inadquate handling of honey, most tested honey types had values for HMF between 15 and 40 mg/kg (Hallermayer 1969.). 

Our research shows great intergroup variations, the greatest ones being in acacia honey and ranging from 0,96 to 29,73 mg/kg and sunflower honey with values from 0,90 to 15,36 mg/kg . No statistical difference of the tested factor was determined by data analysis, which can be interpreted as the result of presence of great variations of the tested factor. Based on the determined values of this parameter, we can conclude that one of the greatest problems is honey preservation and processing for market. However, the determined values were within the range regulated by the Rulebook on honey quality, which provides for the maximum allowed value of 40 mg/kg for HMF. 

Table 3. Analysis of hydroximetylfurfurole (HMF) in honey samples, mg/kg

Honey type
N
Average
Maximum
Minimum
Standard deviation

Acacia
50
9,78
29,73
0,96
7,80

Blossom 
50
7,80
15,36
0,96
4,60

Linden
50
8,47
16,00
1,92
4,72

Sunflower
50
5,81
15,36
0,90
4,86

Acidity of honey

Acidity of honey is an important indicator of honey quality. Some honey types have greater natural acidity. The cause of acidity increase is to be looked for in honey fermentation induced by inadequate handling and honey storage. 

Acidity of honey is shown in table 4, from which we can see that the tested factor varied from 12,22 mmol/kg in acacia honey to 18,54 mmol/kg in blossom honey. As is the case with HMF, there are great variations within different honey types, so the maximum and minimum values (34,12 mmol/kg and 6,30 mmol/kg) were determined in linden honey. By comparing differences of the tested parameter, a statistical significance was determined (P<0,05) between the samples of acacia and linden honey. The determined acidity in all tested samples of honey never exceeded the permitted borderline values, regulated by the Rulebook on honey quality (1985).

Table 4. Analysis of acidity in honey samples, mmol/kg

Honey type
N
Average
Maximum
Minimum
Standard deviation

Acacia
50
12,22
20,88
9,09
2,75

Blossom 
50
18,54
28,22
12,00
4,64

Linden 
50
15,31
34,12
6,30
7,29

Sunflower
50
18,26
27,90
11,00
4,08

Acknowelgements

On the basis of many years of experience and the results obtained from the field, we can argue with great certainty that honey types sold in the Serbian market have extraordinary quality. Notwithstanding the above, we should take under consideration all parameters determining the quality of honey. Special attention should be paid to the application of heat treatment in honey industry and conditions of honey preservation, since it is the only way that real honey with all its biological attributes reaches its end consumers. To this end, specialized laboratories for honey use specific honey analyses, so that they would be able to determine botanical and geographical origin of honey with greater certainty. 
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