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Abstract. Honey is a nutritious product that is produced by honey bees. Its composition depends 
highly on the type of flowers utilised by the bee as well as the climatic conditions. This study was 
intended to evaluate the quality parameters of ten honey samples, from various regions in North-
West of Algeria. The physicochemical property of the honeys [moisture, electrical conductivity, 
hydroxymethylfurfural, pH, acidity (free, total and lactone), reducing sugars, apparent sucrose, 
insoluble material, ash, and diastase activity] was determined. The moisture shows values of 
14.21±0.18 % and 16.59±0.12%. The water insoluble material content ranged between 0.01 ± 0.03 to 
0.67 ± 0.07%. The reducing sugars were between 66.3 ± 0.37 and 88 ± 0.23 %, mean percentages of 
apparent sucrose were 6.54 ± 0.23%. Honey samples showed an appropriate diastase number with an 
average of 12.35 ± 0.24, and their HMF (hydroxymethylfurfural) content ranging from 5.65 ±0.37 to 
37.42 ± 0.55 mg/kg, Conductivity values ranged from 10 ± 0.54 to 606 ± 2.45 µS/cm. The ash 
content ranged from 0.019 ± 0.01% to 0.37 ± 0.05%. All honeys were acidic, having a pH in the 
range 3.7 ± 0.03– 4.78 ± 0.05. The average values for free acidity in samples were between 10 ± 0.22 
and 25 ± 0.5 meq/kg. Lactonic acidity ranges were from 2 ± 0.15 to 5 ± 0.15 meq/kg. Total acidity 
ranged from 12 ± 0.37 to 30 ± 0.65 meq/kg. All the samples were found to meet all major national 
and international honey specifications. 
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1    Introduction 

Codex Alimentarius Commission [1] defines honey as ‘‘Honey is the natural sweet substance produced 
by honey bees from the nectar of plants or from honey dew”. 

Different kinds of bee honey vary considerably in their physical, chemical and organoleptic properties 
so the composition of honey is rather variable, depending on its geographical floral origin, season and 
other external factors, such as environmental factors and treatment of beekeepers [2].  

Honey consists essentially of sugars, predominantly fructose (40–50%) and glucose (32–37%), small 
amounts of sucrose (<2%) and mineral constituents (ash less than 0.1%). Honey also contains water 
(13–20%), other substances such as organic acids, enzymes vitamins in small amounts trace elements 
(Fe, Cu, Zn, Sn, etc.), and solid particles, mainly consisting of pollen [3]. 

Algeria has wealthy biodiversity because of its geophysical characteristics and climate. Owing to these 
varied ecological conditions, the country is home to some of the most diverse flora in Africa. This 
diversity makes it highly suitable for sustaining a large number of bee colonies. The floral biodiversity of 
the country is of great importance to honey production. The apiculture in Algeria is widely practiced in 
the mountainous region (Kabylie, Aurès mountains), in the coastal plains (Mitidja), in the interior 
plains (Mascara), and in the valleys of large wadis (Soummam), the deserted areas of the highlands and 
the southern region of the country being the only exceptions to honey production [4].  

In Algeria, honey is widely used in traditional medicine; however, studies that estimate Algerian 
honey quality parameters are approximately absent. To ensure the authenticity of the honey, it is 
required to perform extensive honey compositional analyses [5].  

In order to produce and improve the quality of honey to meet the demands of international markets 
and quality criteria [1], information about the quality of honey produced in the area is important. 
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The aim of the present work was to determinate the quality of Algerian honey in terms of 
physicochemical properties, and verify their compliance with international standards. 

2    Materials and Methods 

2.1   Sample Collection 

Ten samples (500g) of honeys produced in North-West of Algeria were collected from beekeepers, the 
samples were stored in a refrigerator in airtight plastic containers until analysis. 

2.2   Physicochemical Analysis 

2.2.1 Water Content 
The water content was determined by measuring the reactive index (R.I) using a refractometer at 

20°C according to the honey method [6]. The percentage (%) of water was determined 
using the Chataway table that relates the % of water with the R.I. The experimental results were 
expressed as grams of water for 100 grams of honey (g/100g). 
2.2.2 HMF 

The determination of hydroxylmethylfufural in honey was based on the original method of Winkler [6]. 
To aliquot parts of a honey solution, solutions of p-toluidine and barbituric acid were added and the 
resultant colour was measured against a blank in 1cm cuvettes at 550nm. 
2.2.3 Determination of Apparent Reducing Sugars and Apparent Sucrose 

Apparent reducing sugars are defined as the sugars that reduce a Fehling’s solution under specified 
conditions. Reducing sugar content is determined by titration of a modified Fehling’s solution at its 
boiling point against a solution of honey. Methylene blue is used as the internal indicator. The apparent 
sucrose content is calculated by multiplying difference of percent invert sugar values by 0.95 and 
expressed as grams, apparent sucrose per 100 g honey [7; 6]. 
2.2.4 Diastase Number 

The diastase number (DN), was determined spectrophometrically according to the Schade method [8]. 
The diastase activity unit is defined as the amount of enzyme which converts 0.01g of starch (g) during 
1h at 40°C per 1g of honey. A standard solution of starch capable of developing with iodine, a color in a 
defined range of intensity, is acted upon by the enzyme in a sample under standard conditions. The 
diminution in the blue color is measured at time intervals. A plot of absorbance against time, or a 
regression equation, is used to determine the time (tx) required to reach the specified absorbance, 0.235. 
DN is calculated as 300 divided by tx [8].  
2.2.5 Determination of pH, Free Acidity, Lactones and Total Acidity 

The pH is measured on a 10% honey solution. The free acidity is obtained by plotting the 
neutralization curve with a sodium hydroxide solution and determining the pH of the equivalence point 
(pHe). The acidity of the lactones is obtained by adding an excess of sodium hydroxide to the honey 
solution and plotting the neutralization curve of the excess sodium hydroxide by a back titration with 
sulphuric acid [6]. 
2.2.6 Determination of Insoluble Matter 

The insoluble matter is collected on a crucible of specified pore size and the dried residue is weighed 
after being washed free of soluble material [9]. 
2.2.7 Determination of Ash Content 

The honey is ashed at a temperature no higher than 600°C and the residue weighed [1, 6]. 

2.3   Statistical Analysis 

Statistical analysis was performed using Excel software; all the experiments were operated in triplicate. 
Values are expressed as mean ± standard deviation. 
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3    Result and Discussion 

The measured values of physicochemical properties of honeys are shown in Table 1. Water content, a 
parameter related to the maturity degree, was between 14.21±0.18 % and 16.59±0.12%, indicating 
optimum harvesting and a good degree of maturity. The moisture contents in our samples are in the 
range with those reported by 10 makhloufi et al. and chefrour et al. [10; 11]. Ouchemoukh et al. found in 
11 honeys samples from Bejaia (Algeria) values from 14.6 to 19% [12].  

Nanda et al. stated that moisture content is affected by climate and moisture content of original plant 
[13]. The water content was also influenced by the time of extraction from the comb in relation to 
ripening process by the bees. The values obtained were all below 20%, which is the maximum allowed 
by the European Union Directive [14].  

Water insoluble solids, represents suspended wax particles, and/or insect and vegetable debris in 
honey. The water insoluble material content of the honey samples ranged between 0.01 ± 0.03 to 0.67 ± 
0.07%. The maximum values were found for the samples S2, S5, and S10. According to Codex 
Alimentarius [9], the maximum amount should be below 0.1%. Rebiai et al. (2015) mentioned 0.1-0.19 % 
range of Water Insoluble solids content in the honeys from different regions of South Algeria [15]. 

The major sugars present in honey are fructose and glucose. The reducing sugars (Table 1) were 
between 66.3 ± 0.37 and 88 ± 0.23 %. This is above 65% the minimum limit set by EC regulations [14] 
in all samples. Makhloufi et al. reported Algerian honey with 55.20 to 84.30% reducing sugars [10]. 
Ouchemoukh et al. also reported high reducing sugars of 77.75% in 11 Algerian honeys [12].  

The mean percentages of apparent sucrose (Table 1) were 6.54 ± 0.23%. According to Makhloufi et al. 
the amount of sucrose from Algerian honeys is between 0 and 4.3% [10].  

All samples were below 10%, which is the maximum legal limit set by Bocquet [16]. These two 
parameters confirm that the honey samples studied were floral honeys [17]. These results confirm that 
sugars represent the major constituents of honey. 

Honey samples showed an appropriate diastase number with an average of 12.35 ± 0.24. Our results 
coincide with those reported by makhloufi et al.[18]. HMF (hydroxymethylfurfural) content of different 
honey samples range from 5.65 ±0.37 to 37.42 ± 0.55 mg/kg (Table 1). Makhloufi et al., Benaziza-
Bouchema and Schweitzer have reported that HMF values were between 0 and 598.8 mg/kg in 140 
Algerian honeys [10, 19].  

Thus, all samples fell within the European Community regulations [14] and presented a high degree of 
freshness. (Indicate the recommendations for these parameters from codex – diastase above 8, HMF max 
80) 

Electrical conductivity varies with botanical origin [20]; the international standards prescribe a 
maximum limit of 800 µS/cm for most nectar honeys [1, 14 and 21]. Conductivity values ranged from 10 
± 0.54 to 606 ± 2.45 µS/cm, as all samples had conductivity measurements below 800 µS/cm; this again 
suggests that honeys collected in this work were of floral origin. Ouchemoukh et al. mentioned 0.21 - 
1.61 MS/cm range of Electrical conductivity in the honey from different regions of Bejaia (Algeria) [12]. 

The ash content of the studied honey samples differs widely. It ranged from 0.019 ± 0.01% to 0.37 ± 
0.05%. These differences in mineral content are dependent on the type of soil in which the original 
nectar bearing plant was located [22]. Ash values were below 0.6% in all cases, as expected for nectar 
honeys [1, 14]. Similar findings were reported by Ouchemoukh et al. [12]. 

The ash content is mainly determined by soil and clime characteristics. Downey et al. have previously 
reported the existence of a linear relationship between ash content and electrical conductivity of honeys 
[23]. Confirmation of this relationship, in the Algeria honeys analyzed, is revealed following linear 
regression analysis of these two variables. This regression is shown graphically in Figure 1. 

Table 1. Results of physicochemical analyses of honey samples 
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g) 1) kg) 

S1 14.25±
0.56 

0.0103±
0.03 

76.41±0
.31 

6.4±0.
15 

8.94±0.
24

12.2±0
.35 10±0.54 0.019±0

.01
3.85±0

.09
16±0.6

1 
3.2±0.

45 
19.2±
1.06

S2 15.56±
0.67 

0.67±0.
07 

75.65±0
.22 

5.2±0.
23 

7.48±0.
12

9.3±0.
21 24±0.67 0.079±0

.03
3.7±0.

03
10±0.2

2 2±0.15 12±0.
37

S3 14.45±
0.23 

0.014±0
.01 

67.42±0
.18 

9.38±0
.5 

17.92±
0.5

16.5±0
.13 21±0.52 0.06±0.

02
4.78±0

.05
13±0.1

0 
2.6±0.

32 
15.6±
0.42

S4 14.8±0
.36 

0.04±0.
03 88±0.23 9.03±0

.26 
22.45±
0.18

12±0.4
7 117±1.05 0.18±0.

01
4.55±0

.05 20±0.5 4.2±0.
12 

24.2±
0.62

S5 15.75±
0.20 

0.46±0.
05 

75.29±0
.41 

2.97±0
.10 

5.65±0.
37

12.6±0
.24 308±1.12 0.2±0.0

5
4.16±0

.02
24±0.1

8 
4.8±0.

21 
28.8±
0.39

S6 15.8±0
.15 

0.024±0
.01 

66.33±0
.37 

6.3±0.
13 

26.83±
0.45

11.36±
0.54 31±0.63 0.08±0.

03
4.61±0

.02
12±0.3

2 
2.4±0.

10 
14.4±
0.42

S7 16.59±
0.12 

0.032±0
.02 

67.23±0
.5 

6.13±0
.48 

22.43±
0.22

16.2±0
.10 333±1.55 0.32±0.

02
3.72±0

.03 25±0.5 5±0.15 30±0.
65

S8 16.33±
0.25 

0.035±0
.04 

71.36±0
.25 

9.65±0
.21 

26.19±
0.12

18.07±
0.13 90±0.45 0.1±0.0

3
3.73±0

.03
10±0.2

2 
2.1±0.

10 
12.1±
0.32

S9 14.21±
0.18 

0.04±0.
06 

69.58±0
.31 

8.37±0
.10 

37.42±
0.55

13.04±
0.10 18±0.14 0.04±0.

02
4.27±0

.05
20±0.4

5 4±0.12 24±0.
57

S10 15.21±
0.54 

0.32±0.
01 

78.66±0
.40 

8.94±0
.14 

14.97±
0.42

13.63±
0.20 606±2.45 0.37±0.

05
4.11±0

.02
15±0.2

0 3±0.13 18±0.
23

 

 

Figure 1. Relationship between Ash content and electrical conductivity 

All honeys were acidic, having a pH in the range 3.7 ± 0.03 to 4.78 ± 0.05. The pH of honeydew and 
blossom honey blends should be between 3.5 and 4.5. The pH of honeydew honey should be between 4.5 
and 5.5 [24]. These pH values indicate that the honeys tested were most likely of floral origin. These 
results agreed with data reported by Ouchemoukh et al. [12]. 

Acidity in honey is calculated as free, lactonic and total acidity. European Commission specifies a free 
acidity of not more than 50 milli-equivalents acid per 1000 g (meq/kg) [14]. The average values for free 
acidity in samples were between 10 ± 0.22 and 25 ± 0.5 meq/kg. Free acidity was, likewise, within 
limits (below 50 meq/kg) indicating an absence of undesirable fermentations. Lactonic acidity ranges 
were from 2 ± 0.15 to 5 ± 0.15 meq/kg. Total acidity ranged from 12 ± 0.37 to 30 ± 0.65 meq/kg; Our 
results are quite in agreement with Ouchemoukh et al.[12]. Rebiai et al. reported very high values of free 
acidity with an average of 39.82 ± 16.03 meq/kg [15]. 

4    Conclusion 

The studies of the physico-chemical properties of honey are important for the certification process that 
determines honey quality. In this study, the physicochemical property of honeys collected from different 
regions in north-west of Algeria was investigated. This research concludes that the samples were found 
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to meet all major national and international honey specifications and that they were generally of floral 
origin. All parameters measured indicate that the Algerian honeys were generally of floral origin. 
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