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ABSTRACT 

This research aims to characterize the physicochemical and phytochemical properties of various honey samples 

collected from different areas of Algeria. Physico-chemical analyzes were performed on five samples of honey                   

(four from the area of Tiaret and one from the area of Relizane). The results have proven that there were differences 

between a honey sample to another and they meet national and international key specifications of honey.                         

 Phenolic compounds levels were in the standards. Antioxidant activities were also evaluated by determining the 

reducing power and were considered significant. This difference depends on the botanical and geographical origin where 

the honey sample is harvested. 

KEYWORDS:  Honey, Physico-Chemical Analyzes, Antioxidant Activity, Phenolic Compounds, Reducing Power 

INTRODUCTION 

Honey is produced by bees from the extracted nectar from flowers nectarines (Guler et al, 2007), by the secretion 

of living parts of plants or by excretions of sucking insects when they live on plants (White and Doner, 1962).  

Freshly harvested honey is a viscous liquid, has a higher density than water, high hygroscopicity, a relatively low 

thermal conductivity, low surface tension and different colors which are basically all shades of yellow amber                           

(Krell, 1996). 

This natural product is considered as a part of traditional medicine (treatment of burns, gastrointestinal disorders, 

asthma, skin ulcers and cataracts) and is used as a food preservative and sweetener (Al et al, 2009). 

It was also alleged to have therapeutic properties in the treatment of digestive respiratory, cardiac disorders and 

rheumatisms (Schmidt, 1996). 

Much of the honey composition consists of carbohydrates where fructose and glucose are the most abundant 

(Cizmarik  and Hrobonova , 2004). 

Honey also contains proteins that include a number of enzymes and has eighteen amino acids; the most abundant 

species is proline (50- 85%) (Isidro et al, 2003). Minor components are flavonoids (which were considered as a major 

group of antioxidants in honey) (Bogdanov, 1989), carotenoids, vitamins, minerals (Loschen and Ebeling, 1991, 

Bogdanov, 1989, Murray et al, 2001) and traces of pollen (Schmidt, 1996). 

The change in honey composition and properties depends on the floral sources and honeydew collected by bees, 

as well as regional or climatic conditions. Therefore, some physicochemical parameters were studied for their use in the 
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identification of the botanical and geographical origin of honey (Diego et al, 2005, Cordella et al, 2002). 

The beneficial role of honey is partly due to the antioxidant activity. Antioxidants in honey include both 

enzymatic (catalase, glucose oxidase, peroxidase) or non-enzymatic (ascorbic acid, α-tocopherol, carotenoids, amino acids, 

proteins, phenolic acids and flavonoids). 

Phenolic compounds are secondary metabolites present in all vascular plants. They are one of the most numerous 

substances and widely distributed in the kingdom plantae with more than 8000 phenolic structures present in all plant 

organs (Lugasi et al, 2003). 

 Some types of honey were classified according to their content of phenolic compounds and other constituents: 

flavonoids and phenolic acids are the main components responsible for the antioxidant activity of honey (Yao et al, 2003). 

Several studies have shown that the phenolic composition and antioxidant activity of honey varies considerably depending 

on the floral source, as well as seasonal and environmental factors (Al-Mamary et al, 2002). 

The aim of our work is to study some physicochemical parameters of five honey samples from different areas of 

Algeria, to evaluate phenolic compounds content and to determine their antioxidant activities. 

MATERIAL AND METHODS  

MATERIAL 

Five samples of polyfloral honey were gathered and provided by various bee-keepers from different areas of 

Algeria: one sample from the area of Relizane (Western of Algeria) and four samples from the area of Tiaret (South 

western of Algeria) as shown in Table 1. These honey samples were aseptically collected in sterile screwed cups and kept 

in a cool and dry place (at room temperature) before they were finally transported to the laboratory. 

Table 1: Presentation of Studied Honey Samples 

Sample No Date of Harvest Harvesting Area Presumed Floral Origin 
S1 July 2013 Sidi Ali- Tiaret Any flower 
S2 July 2013 Pines City -Tiaret Any flower 
S3 July 2013 Mechraà Sfa-Tiaret Any flower 
S4 July 2013 Tida- Tiaret Any flower 
S5 June 2013 H’tatba- Relizane Any flower 

 

METHODS 

Physicochemical Analyses 

• Physical Analysis 

          The moisture content was determined using a refractometric method. In general, the refractive index increases with 

increase in the solid content of a sample.The refractive indices of honey samples were measured at ambient temperature 

using an ABBE refractometer and measurements were further corrected for the standard temperature of  20 °C by the 

addition of the 0.00023/°C correction factor. The percentage of moisture content, which corresponds to the corrected 

refractive index, was calculated using Wedmore’s table (AOAC, 1990). The pH was measured using a pH meter in a 

solution of 10% (w / v) honey (AOAC, 1990). Measuring the electrical conductivity is based on the determination of the 

electrical resistance. The electrical conductivity is measured using a solution of 20% (w / v) of honey (AOAC, 1990). 
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• Chemical Analysis 

The ash content is determined by placing 5 g of honey into a porcelain crucible in a muffle furnace and heating at 

600 ° C for 3 h (AOAC, 1990). The total acidity was obtained by titrametric method recommended by AOAC (1990) by 

neutralizing to pH 8.3 with a solution of sodium hydroxide (0.05 N). Density is obtained by calculating the ratio between 

the density of honey and the same density of distilled water using a pycnometer (Official Journal of French Republic , 

1977). The amount of hydroxymethylfurfural (HMF) was measured by the method of Winkler (1955) in a solution of 20% 

honey whose principle is based on the visible absorption at 550 nm of the obtained color after adding ρara- toluidine and 

barbituric acid.  

• Biochemical Analysis 

Reducing sugars were determined using the 3, 5-dinitrosalicylic acid (DNSA). In principle, the reducing sugar 

reduces DNSA to 3-amino-5-nitrosalicylic acid, leading to the formation of a reddish-orange color which is measured 

spectrophotometrically at 540 nm (Miller, 1959). 

The determination of the total sugar content was performed following the inversion of sucrose (non-reducing 

sugar) with a reducing sugar and then measuring the concentration as previously described (Audigie et al, 1984).  

Phytochemical Analysis 

• Qualitative Analysis (Test of Fecl3) 

This analysis helps to determine the presence of some chemical groups (Phenolic compounds) in samples.                

The characterization tests in tube allow a coarse search of these compounds; the results can be difficult to interpret.  

After liquefaction, about 2 g of honey was weighed. Each sample was diluted in 2 ml of distilled water and then 

mixed with 6 drops of Fecl3 (10%). The appearance of a blue-black color indicating the presence of phenolic compounds 

(presence of a ferrous material). (Diallo et al. 2001). 

• Quantitative Analysis (Determination of Total Polyphenols) 

The total phenolic content was determined by a modification of the Folin-Ciocalteu method as follows: 1 g of 

honey were treated with 10 ml of distilled water, mixed and filtered using qualitative filter. 1 ml of this solution was mixed 

with 5 ml of Folin-Ciocalteu reagent (0.2 N) for 2 min, then 2 ml of Na2CO3 (20%). All samples were incubated at room 

temperature in dark conditions for 15 min, and absorbance was measured at 760 nm. The results are expressed as mg Gallic 

acid equivalents (GAE) / 100 g) using gallic acid as standard (Singleton and Rossi, 1965). 

• Antioxidant Activity  

The reducing power of honey extracts was determined according to the method of Oyaizu (1986) by using FRAP 

assay (Ferric Reducing Antioxidant Power): An aliquot of 1 ml of of honey extract  (10%, v / v) was mixed with 2.5 ml of 

phosphate buffer (0.2 M, pH 6.6) and 2.5 ml of potassium ferricyanide (1%). The mixture was incubated at 50 °C for 20 

min. Afterwards, 2.5 ml of 10% trichloroacetic acid was mixed by vortexing. The mixture was centrifuged at 3000 rpm for 

10 min. An aliquot of 2.5 ml of the supernatant was mixed with an equal amount of distilled water and 0.5 ml of 0.1% 

Fecl3. The absorbance was measured at 700 nm using a spectrophotometer. Ascorbic acid (1.0 mg / ml) was used as a 

reference standard. The increase in absorbance gives an indication of high reduction  power of samples. 
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RESULTS AND DISCUSSIONS 

Physicochemical Analyses 

The results of physicochemical analyses of different honeys samples are shown in Table 2.  

Table 2: Results of Physicochemical Analyses of Studied Honey Samples 

Sample No 
 

Parameter S1 S2 S3 S4 S5 

Moisture content(%)  18 17 17.3 19.2 16.5 
Density 1.435 1.442 1.434 1.405 1.424 
Ash (%) 0.06 0.16 0.12 0.08 0.02 
Electric conductivity (×10-4 S/cm) 6.95 8.72 7.03 7.47 8.68 
PH 3.21 3.66 3.76 3.46 3.87 
Total acidity (meq/kg) 52.25 51.75 48.25 55.25 47.25 
HMF (mg/kg) 7.29 7.58 9.6 12.19 13.72 
Reducing sugars (%) 50.34 34.47 37.39 47.69 45.23 
Total sugars (%) 80.59 69.1 72.97 82.12 73.98 

 

• Moisture Content 

The obtained values  ranged from 16.50% (S5) and 19.20% (S4) with an average of 17.6% and are below the 

maximum limit which is recommended by European standards (Directive Council of the European Union, 2002). 

Only sample S4 showed slightly higher level of moisture but not exceeding the permitted limit by the Directive Council 

Directive of 20% (Directive Council of the European Union, 2002). This confirms that the fermentation rate is very low 

in the analyzed samples. Whereas, the lowest value was 16.5% in the sample S5 which is from the area of Relizane .This 

area is characterized by a warm and dry climate (semi-arid). 

This variation of moisture can be explained by the honey samples composition and floral origin.                          

Honey is hygroscopic and removes moisture from the air. The low honey moisture content is also an important element of 

the system that protects honey from microorganisms attack. 

Honey moisture content is an important factor that contributes to its stability against fermentation and granulation 

during storage. The moisture content was also affected by the season of harvest, the moisture from the nectar of plants 

origin (Nandaa et al, 2003; Ozcan and Arslam, 2006), environmental conditions (Acquarone et al, 2007),                       

the manipulation by bee-keepers at harvest period, and it can vary from one year to another. 

The moisture content is an important part of assessing the degree of maturity of honey and its lifetime. In general, 

high amount of water causes the fermentation of honey, spoilage and loss of flavor, consequently, loss of honey quality. 

High moisture content could accelerate the crystallization of some types of honey and increase water activity values where 

certain yeasts may develop. Honey undesirable fermentation during storage is caused by the action of osmotolerant yeasts 

leading to the formation of ethyl alcohol and carbon dioxide. Alcohol can be further oxidized to acetic acid and water 

causing a bitter taste (Saxena et al, 2010; Ouchemoukh et al, 2007). 

• Density 

Thus, we notice that the density of five analyzed honey samples is between 1.405 and 1.442 (Table 2).                       
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Hence, we can say that all honey samples meet the standards recommended by the French Association for Standardization 

and are 1.39 to 1.41 up to 1.52. It is identical to that reported by Ouchemoukh et al. (2007) for Algerian types of honey 

which is between 1.4009 and 1.4505 g/cm3 at 20 ° C. The variations in the density of honey come mainly from changes in 

the water content of the honey chemical composition (dry matter) and temperature. More honey is rich in water and less 

dense it is (Chauvin, 1968; Jean-prost, 2007). 

Thus, the sample S2 represents the densest honey with 1.442 and the lowest water content of 17%.                       

However, we observe that the sample S4 is less dense with a density of 1.405; this honey has a water content of 19.20%. 

According to Perdrix (2009), the density of honey at 20 ° C is between 1.39 and 1.44; he adds that a honey which 

is harvested too early or extracted in a humid place contains too much water. 

• Ash 

The ash content is an indicator of the percentage of mineral content. It is considered as a quality criterion 

indicating the possible botanical origin of honey. Its value in the analyzed samples ranged from 0.02 to 0.16% with an 

average of 0.08 g / kg (Table 2). Flower honey (flower honey is produced from plants nectar) has an ash content of less 

than (0.6%) than honeydew honeys (1.2%) (Al et al, 2009). Ash values were below 0.6%; the limit for the flower honeys 

(Terrab et al, 2004) as expected for nectar honeys (Codex Alimentarius, 2001).  

As it is also mentioned with Algerian types of honey, for which the reported values are within the range of 0.06 to 

0.54% (Ouchemoukh et al, 2007). 

Typically, honey has low ash, depending on the feed material collected by bees during harvest on flora 

(Rodriguez and Ferrer, 2004). The wide variability of honey composition is also reflected in the ash content,                 

this parameter used for the determination of the botanical origin (floral, honeydew or mixed) and it could be due to 

harvesting methods, techniques of bee-keeping and collected material by bees when pollinated on flora (Finola et al, 2007) 

and mainly determined by the soil and climate characteristics (Acquaron et al, 2007). 

• Electrical Conductivity 

The obtained values of electrical conductivity are between 6.95 × 10-4 S / cm and 8.72 × 10-4 S / cm (Table 2).  

The lowest  value of the electrical conductivity was in the honey sample (S1): 6.95 × 10-4 S / cm and the highest 

has been found in honey sample (S2) 8.72 × 10-4 S / cm. 

Within this context, the EU Directive (Directive Council of the European Union, 2002) states that the electrical 

conductivity of honey provides a valuable indication in the definition of an appellation ; honey from nectar has an EC from 

1 to 5 × 10 -4 S / cm, and those from honeydew  from 10 to 15 × 10-4 S / cm, by cons, the medium values often correspond 

to natural mixtures of two origins. We notice that only two values are above the limit of nectar honey samples S2 (EC = 

8.72 ×10-4 S / cm) and S5 (CE = 8.68 × 10-4 S / cm), may contain a certain amount of honeydew. These honey types are the 

best conductors of electricity. 

It is interesting to note that Terrab et al (2003a) also found high values for nectar honey sample:                         

Moroccan Eucalyptus honey, the average value was 0.72 ± 0.15  

The electrical conductivity measures the whole ionizable organic and inorganic substances (Accorti et al, 1983; 
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Piazza et al, 1991; Sancho et al, 1991). Conductivity is a good criterion of the botanical origin of honey, and therefore is 

often used in honey control routines instead of ash content (Terrab et al, 2003b). 

The electrical conductivity depends on the honey mineral content. Such as differences in the electrical 

conductivity of different types of honey are due to their different geographical and botanical origins, it is used to 

characterize varietal types of honey) ( Piazza et al, 1991  ) . 

It should be noticed that the climatic and soil conditions are different in Algeria. The electrical conductivity of 

honey is closely related to the concentration of mineral salts, organic acids and proteins, it is a parameter that shows a great 

variability according to floral origin and is considered one of the best settings to distinguish between different honey floral 

origins (Terrab et al, 2004). 

•  PH 

The pH values of our samples of honey were in the same range as they vary between 3.21 and 3.87 with an 

average of 3.59. So, all types of analyzed honey were considered acidic.  

While our results are within the range according to Donadieu (2003) who reported that honey is acidic; its pH is 

on average between 3.5 and 6. In general, honey is acidic in nature, regardless of its variable geographical location.                  

And it is also related to the amount of ionizable acids (gluconic acid) which contains (ions of H +), this acid is added by 

bees during maturation and thus depends on its mineral composition (Ruiz-Argüeso et al, 1973). 

Gonnet (1982) adds that the pH is a measure that allows the determination of floral or botanical origin of the 

honey. Published reports indicate that the pH should be between 3.2 and 4.5 (Bogdanov et al, 1999). And the honey from 

nectar has a pH between 3.5 and 4.5, for against those from honeydew are between 5 and 5.5. 

The pH values of honey in Algeria, Brazil, Spain and Turkey have been found to vary between (3.49 to 4.53), 

(3.10 to 4.05), (3.63 to 5.01), and (3, 67 to 4.57), respectively (Azeredo et al, 2003; Kayacier and Karaman, 2008; 

Ouchemoukh et al, 2007). 

Compared to standards, we can conclude that our samples are all nectar honeys. Gonnet (1982) says that low pH 

for honey, predetermines a delicate product <<fragile >> and assumes a great importance in the extraction and storage of 

honey, as it affects texture, life stability and shelf life of honey (Terrab et al, 2004). Thereby, honey inhibits the presence 

and growth of microorganisms (Gomes et al, 2010). 

An indirect relationship may exist between pH and electrical conductivity of honey. We have found that honey 

which has a high EC, recording a high pH in some analyzed types of honey, this relationship can give an idea about the 

origin of honey. 

• Total Acidity 

Total acidity values of analyzed honeys ranged from 47.25 to 55.25 meq / kg (Table 2).  

The highest value of total acidity is found in honey sample (S4) and the lowest in honey sample (S3). These 

results showed that the total acidity was not significantly different from honey samples. 

We find that the total acidity values were within the normal range set by the Codex Alimentarius (2001)                   

(50 meq / kg), except for three samples that showed acidity values over 50 meq / kg. These results are in agreement with 
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previous work reported in Spain by Garcia (Garcia et al, 2001). This difference can be explained by taking into account 

the presence of organic acids, which are proportional to the corresponding lactones, or esters and inorganic ions such as 

phosphate or sulfate (Finola et al, 2007). Variation of the total acidity among different types of honey can be attributed to 

the floral origin or variations due to the harvest season (Peirez-Arquillue et al, 1995). 

According to Louveaux (1985), the acidity increase may be due to foraged flora (nectar or honeydew),                     

the salivary secretions of bees and fermentative and enzymatic processes for the transformation of the raw material and the 

natural aging. 

•  HMF 

The HMF is a quality criterion that tells us the state of freshness of honey and on over heating                                

(Terrab et al, 2002).  

The spectrometric analysis of the samples revealed that honey HMF contents are between 7.29 and 13.72 mg / kg 

with an average of 10.07 mg / kg (Table 2). 

These results are consistent with the standards that are set to 40 mg/kg in honey standards (Codex Alimentarius, 

2001). An exception was made for tropical honey types for which this limit is 80 mg / kg. It should be pointed that in our 

study, HMF values were slightly higher (average 10.07 mg / kg) than European honey types which are generally less than 

10 mg / kg. The warm climate of Algeria may be the cause of this phenomenon. 

This composition depends on many factors: pollinated species, soil, race of bees, physiological state of the colony, 

the type of sugar, its concentration, duration of storage, temperature and acidity or pH (Cetam, 2002), which not related to 

the origin of the samples (Anklam, 1998).  

Amraoui and Droui (2005) were analyzing some Algerian honey samples. They found values averaging 12.41 

mg/kg, and after storage at 30 ° C for 2 months, the average being 20.23 mg /kg. 

• Reducing Sugars and Total Sugars 

The total sugar content and reducing sugar content in honey samples ranged from 69.10 to 82.12% and 34.47 to 

50.34 %, respectively (Table 2). These two parameters can confirm that the studied honey samples were flower honey 

samples and had a good level of maturity. 

According to Terrab et al. (2004) and Nagai et al. (2002), honey carbohydrates are essentially reducing 

monosaccharides such as glucose and fructose, which alone account for 90% of the total dry matter of honey                      

(Gonnet, 1982). 

The observed results indicate that most of the soluble sugars in honey samples are total sugars. A higher content 

of total sugars could be attributed to  many reasons such as overfeeding bees with sucrose syrup, falsification or an early 

harvest of honey, sucrose in which has not been fully converted into glucose and fructose (Anklam, 1998; Azeredo et al, 

2003; Guler et al, 2007). 

Honey lime of Romania had a glucose and fructose 42.49% (Al et al, 2009). Overheating of the honey samples 

during processing or storage for very long periods could lead to the conversion of sugars to hydroxy methyl furfural 

(HMF). A low level of HMF is an indicator of the freshness of honey.  
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Louveaux (1985) specifies that the sugar composition allows in some cases to identify the botanical origin of 

some flower honey types. 

Phytochemical Analyses 

• Qualitative Test  

The qualitative test of research of phenolic compounds by using Fecl3 (1%) in the different extracts of honey has 

given positive reactions. The results of this phytochemical study are reported in Table 3. 

Table 3: Results of Reaction of Fecl3 with Different Honey Samples 

Honey Samples 
Presence or Absence of 
Phenolic Compounds 

S1 + 
S2 + 
S3 + 
S4 + 
S5 + 

                                                      +: Presence 

The color changes of honey samples due to reaction of phenolic compounds with Fecl3 is represented in Figure 1. 

     

                           S1                               S2                                 S3                              S4                                 S5 

a. Honey Samples before Felcl3 Test 

 

      

                              S1                           S2                             S3                           S4                            S5 

b. Honey Samples after Felcl3 Test 

Figure 1: Results of Qualitative Phytochemical Analysis 

The qualitative test by Fecl3 shows the appearance of coloring which is due to the formation of a complex 

between ferric chloride and the atoms of oxygen present on the carbon phenolic compounds (Zeghad, 2009).  

It has been observed that the color intensity of  phenolic compounds is  significantly different from one sample to 

another. The order of color intensity is: S1 ˃ S4˃  S5˃  S3 ˃  S2. These results affirm the presence of phenolic compounds 

such as flavonoids in our honey samples and they will be confirmed by colorimetric assay of the phenolic compounds by 

spectrophotometry.  

This test was considered as a rapid test for detecting the presence or absence of the phenolic compounds.  

These amounts of phenolic compounds depend on the botanical origin of honey which reflects the changes in the 
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quality and distribution of plants in surrounded areas. 

• Polyphenols Content 

The Results of total polyphenols content are shown in Table 4. 

Table 4: Total Polyphenols Content in Honey Samples 

Sample No 
 

Parameter 
S1 S2 S3 S4 S5 

Polyphenols content 
(mgAG/100g) 

135.87 100.51 107.74 127.65 119.93 

 

The content of total phenolic compounds (mg GAE / 100 g honey) determined by the modified Folin-Ciocalteu 

varied considerably from 100.51 to 135.87 mg with an average of 118, 34 mg of GAE / 100 g of honey using Gallic acid 

as. These values vary depending on the type of honey, as stated in Table 4. The lowest value was determined in honey 

(S2), (100.57 mg GAE / 100g honey) and the highest values were obtained for honey (S1), (135.87 mg GAE / 100g of 

honey). The total phenolic content was in agreement with the reported results by Beretta et al (2005) for acacia honey, 

chestnut and multiflora.  

For Algerian and Slovenian types of honey, the phenolic content ranged from (64 to 1304) and (448-2414) mg 

GAE / 100 g, respectively (Bertoncelj et al, 2007; Ouchemoukh et al, 2007), so our results are within the range. Of all 

the honey samples, most of them have shown significant differences in the values of total polyphenols content. While most 

honey are from the same floral source with different geographical sources.  The concentration and type of phenolic 

substances depend on the floral origin of honey and those are the main factors responsible for the biological activities of 

honey (Al-Mamary et al, 2002; Küçük et al, 2007). The used method was enough sensitive to estimate total phenol in 

honey. 

The phenolic content of our honey samples is similar to the average values found for some French and Greek 

honey (Amiot et al, 1989; Kefalas et al, 2001). This could also be explained by the presence of certain chemical groups of 

amino acids and proteins that can react with the Folin-Ciocalteu reagent (White and Doner, 1980). The obtained values  

for the Romanian flower honey were smaller than those obtained by other authors (Al-Mamary et al, 2002;                         

Aljadi & Kamaruddin, 2004; Beretta et al, 2005) where the analysis of honey is from different origins. 

In honey, most phenolic compounds are flavonoids, the most common are: naringenin, pinobanksin, 

Pinobankcine-3-acetate, 3-Pinobankcine butirate, Pinobankcine-3-hexanoate, 3, 5-dihydroxy-7-methoxyflavanone,                          

2,5-dihydroxy-7-methoxyflavanon, whose concentration depends on various factors, including the plant species used by 

the bees, the health of the plant, seasonal and environmental factors (Küçük et al, 2007).  

The amount and type of flavonoids found in honey vary depending on floral source. Generally, darker honeys, 

such as those from sunflower and buckwheat, contain larger quantities of flavonoids with lighter honeys, and greater 

antioxidant capacity (Medic et al, 2004). 

Flower honeys differences are dependent on places and plants that grow in the specific location where there are 

the hives. The total polyphenols could be affected by the geographical origin of honey and specific climate conditions and 

plant sources in the region; they have found more flavonoids content in dry climate honey (Anklam, 1998). Honey species 
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from different floral sources have strong antioxidant activity (Nagai et al, 2002). 

In conclusion, Fecl3 qualitative test indicating the absence or presence of the phenolic compounds and it was 

confirmed by the determination of phenolic compounds (quantitative analysis). 

• Antioxidant Activity Determination 

For the determination of antioxidant capacity, we used the FRAP assay (ferric reducing / antioxidant power), a 

simple direct test that is widely used to evaluate the antioxidant activity in many different honey samples                             

(Aljadi and Kamaruddin, 2004; Benzie and Strain, 1996; Beretta et al, 2005; Blasa et al, 2006; Kücück et al, 2007; 

Taormina et al, 2001). Absorbance values of honey samples ranged from 0.480 to 0.131 (Table 5 ). A relatively high 

absorbance value indicates a greater reduction of ferric ions to ferrous ions (Saxena et al, 2010). Similar findings were also 

observed in the Turkish honey (Küçük et al, 2007). 

Table 5: Antioxidant Activity of Honey Samples by FRAP Assay  

Honey Samples Absorbance ( 700 nm ) 
S1 0.48 
S2 0.131 
S3 0.31 
S4 0.47 
S5 0.43 

 
The antioxidant activity of different types increases in the order: S1 ˃ S4 ˃  S5 ˃  S3 ˃  S2. Honey S1 had a high 

value of phenolic compounds which are the main responsible factors for the antioxidant activities. 

These results are similar to those obtained by Beretta et al (2005) for chestnut honey and acacia which showed 

that less active honey are monofloral origin (acacia, sulla, dandelion and clover). 

A positive linear correlation was observed between the antioxidant activity determined by FRAP method and 

content of phenolic compounds. 

This correlation was consistent with the findings of other authors (Beretta et al, 2005; Blasa et al, 2006.), who 

also found a strong relationship between the antioxidant capacity determined by the FRAP test and phenolic content of the 

honey. 

Generally, a higher antioxidative activity was found in samples of dark honey (Beretta et al, 2005) and changes 

in antioxidative activities of honeys are due to the qualitative and quantitative nature of their phenolic content                      

(Aljadi and Kamaruddin, 2004). Phenolic compounds are the main responsible factors for antioxidant activity.  

Gheldof et al (2002) reported that phenolic compounds contribute significantly to the antioxidant activity of 

honey, but despite this, it is worth noting that the antioxidant activity appears to be the result of combined compounding 

activity phenolic honey, peptides, organic acids, enzymes and Maillard reaction products. We noticed that the sample S1 

has an intense color by the qualitative test with Fecl3 and contains a high content of phenolic compounds this, resulting in a 

strong antioxidant activity. 

 

 



Physicochemical and Phytochemical Characterization of Some Algerian Honeys Types                                                                                               11 

      
www.tjprc.org                                                                                                                                                editor@tjprc.org 

CONCLUSIONS 

Natural substances occupy an increasingly prominent place in therapy. Indeed, the honey bee is a real chemical 

source which must make the most profit for the welfare of people. This work is a contribution to the study of the 

physicochemical properties, quantification of the phenolic content and antioxidant activity evaluation of five samples of 

honey from different regions, allowed us to understand that the field products of the hive is still a valid field of scientific 

research. 

These honeys are characterized by a low moisture content which varies from 16.5 to 19.2%. The ash content 

varies from 0.02 to 0.16% and electrical conductivity value varies from 7.03 to 8.72 × 10-4 S / cm. While the rate of HMF 

is present in small quantities: it varies from 7.29 to 13.72 mg / kg with a density of 1.405-1.442. Honey is acidic in nature 

because its pH varies from 3.21 to 3.87 and its acidity is 47.25 to 55.25 meq / kg. 

Biochemical characteristics of honey samples studied show that they contain a large amount of total sugars as they 

vary from 69.1 and 82.12% and reducing sugars are 34.47 to 50.34 %. The qualitative test by using Fecl3 allowed us to 

give an idea about the presence or absence of phenolic compounds in honey samples. 

Antioxidant activity of Algerian honey samples by evaluating their reducing powers and quantification of 

phenolic compounds are mainly influenced by honeys origin (honey nectar and honeydew) and their provenance            

(area). This study confirmed the powerful properties that honey possesses. 

According to the obtained results, we can deduce that Sidi Ali honey which is from the area of Tiaret (S1) has a 

better antioxidant activity with higher phenolic content which is equivalent to 135.87 mg GAE / 100 g. The FRAP assay 

has been proven as a good parameter for determining the quality of honey and there is a positive correlation between 

antioxidant activity and  polyphenols content . 

As perspectives, we should focus on the study of the following points: 

• Physicochemical and phytochemical characterization of other honeys samples from different geographical areas 

of Algeria.  

• Study of different honeys from other botanical origins: honeydew, honey polyfloral, monofloral honey in order to 

complete the characterization of Algerian honeys.  

• Extraction and characterization of the phenolic compounds by chromatographic methods.  

• Identification of antioxidant compounds; other than polyphenols.  

• Use of other methods for the determination of antioxidant activity. 
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