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The development of beekeeping in recent years has resulted in the 
production of large quantity of honey which storage can affect its quality. 
This study aims at assessing the physico-chemical characteristics of fresh 
honey compared to old honey. The contents of total sugars measured were 
0.75 ± 0.8 and 0.8 ± 1.36.10-16 for 2011 and 2012 respectively. Water content 
and ash were 17.23 ± 0.24% and 17.12 ± 0.12 % and 0.8 ± 0.06% and 0.74 ± 
0.13% for the same periods.  Acidity was estimated to be 4.35±0.2 meq/kg 
and 4.26±0.13 meq/kg and pH was 4.022±4.122 and 0.01±0.01 for 2011 and 
2012 respectively. The amount of insoluble material was 58.8.10-4±5.79.10-5 
and 99.8.10-4±7.09.10-6. For the electrical conductivity, the values were 
705.71±5.87 and 597.94±11.74 S/cm. Although all the characteristics of 
honeys are within the range of recommended values, however, there was a 
significant difference (p < 0.05) between the values of ash content and 
insoluble between the two years. Ash content was higher in 2011 than in 
2012 while insoluble matters were lower in 2011 than in 2012. These 
results indicated that apart from biotic factors, the one year storage period 
had no influence on the quality of honey. 
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INTRODUCTION 
 
The composition and the quality of honey is strongly 
influenced by geographical and environmental factors 
(Jones et al., 2011). They depend on the maturity of honey 
the mode of production, climatic conditions, and treatment 
and storage conditions as well as sources of nectar honey 
(Was et al., 2011). Similarly, the type of hive used as storage 
methods play an important role in the quality of honey. 
Although there are many bees and a variety of nectar plants 
colonies, honey production is below the potential of Cote 
d'Ivoire. This could be due to the fact that beekeeping 
sector had received little attention in terms of research. 

Beekeeping is undergoing rapid development in the 
Region of Yamoussoukro because of the presence of large 

lands covered by natural vegetation, annual plants (maize, 
beans, etc.) and perennial crops (cassava, coffee, cocoa, 
banana, and papaya, avocado, orange) whose flowers are 
pollinated by bees. 

Honey production has gone from traditional hunting to a 
more elaborate production stages. This has led to an 
increase in the availability of honey stock, part of which 
comes previous seasons unsold. The deadline for optimal 
use (DLOU) of honey which is 18-24 months was 
determined in European environmental conditions. Can this 
value be applied in the conditions of sub-Saharan Africa? In 
other words, from one season to another, is honey unfit for 
consumption or depreciated against the fresh honey? This  
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work aimed to compare some physico-chemical 
characteristics of fresh honey compared to old honey.  

This will be a contribution to the assessment of physico-
chemical properties of honey produced in this area, to meet 
the standards of national and international markets 
requirements in order to be in line with the quality criteria 
(QSAE, 2005). 
 
 
MATERIALS AND METHODS 
 
Honey samples were obtained from beehives installed in 
the agroforestry farm of the School of Agronomy of 
Yamoussoukro in 2010-2011. Honeys were harvested 
during the month of May of each year. After mechanical 
extraction of honey frames, samples were homogenized and 
placed in jars of 20 ml and stored until analysis. These 
honey samples were later analyzed for their physico-
chemical properties: moisture content, ash, acidity, pH in 
the Laboratory of Agronomy of The Institute National 
Polytechnique-HB, Yamoussoukro. All the analyses were 
performed in triplicate. 

For the determinations, a quantity of sampled honey is 
transferred into a transparent glass jar, which was sealed 
and heated to 50 °C in an oven until its consistency allows 
homogenization. After cooling, 50 g of homogenized honey 
were removed and dissolved in distilled water (Bogdanov 
et al., 2004). 

For water content of the honey samples, 5 g honey were 
weighed in a pre-weighed crucible, with a Sartorius 
precision balance, were placed in an oven at 103 ° C. The 
sample was Weighted every 2 hours until stable weight. 
The water content was determined by equation (1). 

 

                                   (1) 

Where m0,  m1, and mf the masses of respectively, the 
empty crucible, the crucible containing the sample, and the 
crucible containing the dry extract. 

Ash content was determined by weighting 3 grams of 
honey in a crucible was heated in a muffle furnace at 600 °C 
for 2 hours until it became black and no visible charcoal 
particles was seen. After cooling, the crucible was weighed 
and the ash content was given by formula (2). 

 
with m0, m1, m2, the mass (g) of the empty crucible, the 

crucible containing the sample, and the crucible containing 
the ash respectively. 

The insoluble particles content of honey samples were 
determined by dissolving 20 grams of honey in distilled 
water at 80 °C, homogenized and filtered into previously 
dried and weighed crucible water. The whole is washed 
thoroughly with hot water (80 °C) until the elimination of 
sugars. The crucible is dried for one hour at 103 °C and 
weighed after cooling (Memorial, 1970). 

 
 
 
 
pH of honey diluted  in distilled water  (10%) was titrated 
with CO2-free sodium hydroxide (0.1N) using a pH meter 
type III 9025 - HANNA. The total acidity, the sum of free and 
bound (lactones) acidity, is expressed in milliequivalents of 
acid per 1000 g of honey.  

The electrical conductivity of honey was determined on 
20 grams of anhydrous honey according to the harmonized 
methods of the European Honey Commission ( Bogdanov, 
2004) and is expressed in mS/cm. The measurements were 
made at 20 °C in 20 % honey in aqueous solution using a 
conductivity meter type Knick. Measurements were made 
directly by immersion of the cell in the solution.  

Total sugar was determined according to the phenol - 
sulfuric method. A water-soluble extract of sugar (100 μL) 
is put in contact with 1 mL concentrated H2SO4 introduced 
in the presence of phenol (5% (w/v)). After reaction, a 
spectrophotometer was used for the reading of the 
absorption at 490 nm 
 
 
RESULTS AND DISCUSSION 
 
The results of the physicochemical analyzes are 
summarized in Table 1. The water content of honey 
determines its shell life during storage. When it’s high, 
there is a high risk of fermentation of the honey (Terrab et 
al., 2003). Water content determined in the samples of 
2011 and 2012 were respectively 17.23 ± 0.24% and 17.12 
± 0.12%. These values were lower compared to the 
admitted water content value of 20 % (Codex Alimentarus, 
2001), therefore these honeys must be less susceptible to 
fermentation.  

These results are nearly the same as the average 
moisture content of 18.43% in hive production systems 
reported by Gebreegziabher et al. (2013) in northern 
Ethiopia. Since honey is a perishable product, water content 
greater than 20 % will lead to the growth of micro-
organisms, particularly yeast, resulting to alcoholic 
fermentation process. When yeast activity occurs, glucose 
and fructose in honey are transformed into ethanol. 
Furthermore, fructose is very hygroscopic, and its content 
in honey is generally higher than that of glucose (Huchet et 
al., 1996). It provokes a rapid increase of water content of 
honey placed in contact with a moist atmosphere, such the 
one found in subtropical countries. This degradation can be 
avoided if conservation is done at low temperature (at least 
10 °C). 

We may state that honeys from both years presented a 
good quality. This cannot be attributed to the prevailing 
atmospheric humidity of the central region of Cote d’Ivoire 
where the relative humidity (RH) may be high as 71% 
during rainy season.  In humid climates, even sealed cells 
can contain honey with more than 24%or even 28% 
moisture content. This was explained by the fact that these 
honeys were collected during the dry season during which 
RH may be low as 15% (ARDOIN, 2000).   
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Table 1. Physico-chemical characteristics of Honeys from year 2001 and 2002 
 

Year Sample 

Water 
content (%) 

Ash 
content 
(%) 

Free 
acidity 
(meq/Kg) 

pH 
Non 
soluble 
maters  

Electrical 
conductivity 
(µs/cm) 

Total 
sugars 
(%) 

2001 

1 17.5 0.8 44 4.2 9.2 705.6 76 

2 17.0 0.7 42.9 4.0 9 706 75 
3 16.5 0.7 43.3 4.1 9.1 704.5 77 
4 18.0 0.9 43 3.7 8.9 707 74 

5 17.2 0.9 44.5 4.1 9.4 705.5 75 

Mean 17.24 0.80 43.54 4.02 9.12 705.72 75.4 

SDV type type 0.6 0.1 0.7 0.2 0.2 0.9 1.1 

2002 

1 16.7 0.7 43 3.9 7.9 598 82 

2 18 0.8 42.3 4.2 8.2 597 78 
3 17 0.7 42 4.1 8.4 600 79 

4 16.4 0.7 42.7 4.1 8.1 596 80 

5 17.5 0.8 43 4.3 7.9 598 81 
Mean 17.12 0.74 42.60 4.12 8.10 597.80 80.0 
SDV type 0.6 0.1 0.4 0.1 0.2 1.5 1.6 

*Norm           ≤ 20     >50 3,3 – 4,6 
 

≤ 0,80    

 
 
 
The pH values of honey samples from the two years (2011 
and 2012) were 4.022 ± 4.12 and 0.01 ± 0.01 respectively. 
In Nigeria, Agbagwa (2011) assessing the quality of Nigeria 
and manuka honey found pH values of 3.10-3.48. The 
observed  difference may be due to the variation of 
different  acids  and  minerals  present  in  honey  (Kamal  et  
al., 2002). The pH measured in the honeys from the two 
years were in the standard range of 3.3–4.6 specified by the 
Codes Alimentarus (2001) . 

The low pH of honey inhibits the presence and growth of 
microorganisms. This is of great importance during the 
extraction and storage of honey, as it influences the texture, 
stability and shelf life of honey (Terrab et al., 2002). 

Ash content is a quality criterion which depends on the 
botanical origin of honey: honey nectar has lower ash 
content than the honeydew. The results of this study 
revealed that the values of ash content of honeys in the 
samples of 2011 and 2012 were 0.8 % ± 0.06 and 0.74 ± 
0.13 % respectively. These values were significantly 
different (p < 0.05) but are in the range (0.05 % -1.5 %). 
These observed values were higher than those found in the 
literature (Terrab et al., 2004) which is around 0.3% and 
indicated the presence of minerals in these honey samples 
(Lobreau-Callen, 2001. 

The samples analyzed presented acidity values of 43.53 ± 
2.0 mEq/kg and 42.6±1.3 mEq/kg for 2011 and 2012, 
respectively. These values were not statistically different (p 
< 0.05) and were within the prescribed limits of 40 meqkg 
as proposed by the Quality Standard Authority of Ethiopia 
(2005).  These found values were high compared to those 
found in Algeria, 12.10 ± 0.07 meq/kg and 50.40± 2.67 
meq/kg (Benaziza-Bouchema, 2010). 

Insoluble  matters  content of  the  analyzed  honeys were 

0.08 and 0.09 % respectively. No significant difference (p < 
0.05) was found between honey from 2011 and 2012. The  
lower  percentage  of  water  insoluble solids in these 
honeys  could be  directly  attributed to the good  honey 
handling and a sign of proper  handling during harvest. 
These values were below the maximum limit allowed (0.1 
%) for honey (Codex Alimentarus, 2001).  There  was  no  
substantial  difference  in  percentage  of  reducing  sugar  of 
2010 and 2011  honey  samples from Cote d’Ivoire as  
compared  to  the  literature. The conductivity measured on 
these honeys were not statistically different from the year 
2011 (705.71±5.87 μs/cm) to 2012 (597.94±11.74 μs/cm). 
Electrical conductivity is a good indicator of the botanical 
origin of honey and is used during routine checks instead of 
using ash content. It depends on the mineral content and 
acidity of honeys. These results may be explained by the 
acidity of honeys, indeed the conductivity of honey depends 
on the acidity of the honey, the higher it is, and the higher 
the corresponding conductivity is (Bogdanov et al., 1996). 

The values of total sugar content of honey in 2011 and 
2012 were 75 % and 80 % respectively which were above 
the minimum value set at 65%. 
 
 
CONCLUSION 
 
This study showed that there was a significant difference (p 
< 5 %) between honey harvested in 2011 and those 
harvested in 2012. This difference concerned ash content, 
conductivity, and insoluble materials. These differences 
could not be explained by aging but by the type of 
pollinated flowers. The other parameters: water content, 
pH  are  not  significantly  different (p < 5 %)  regardless the  
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year of harvest. Furthermore, all the chemical 
characteristics of the honeys determined in this study were 
within the range of recommended international standards 
such as Codex Alimentarius. These results indicated that 
storing honey from one year did not alter its chemical 
characteristics. Thus, the deadline for optimal use of these 
honeys is in the range of those prescribed in European 
countries which is 18-24 months.  
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