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Abstracts: Fifteen honey samples obtained from different locations in Ekiti State, Southwest Nigeria were analyzed for 

some physico-chemical attributes including pH, moisture contents, ash contents, total  acidity, total solid, proline contents. The 

results showed a range of honey colours from amber to dark brown. The pH of the samples ranged from 3.73 to 4.60 while the 

total solid ranged between 76.60% to 90.73%, moisture content varied from 9.72% to 23.40%, ash 0.004 to 0.440% and total 

acidity 21.5 to 33.6 meqkg
-
 

1
. Twelve samples passed proline tests while three failed proline test. Generally, the findings 

showed that the attributes of twelve of the commercial honeys agreed with the international standards which make them good 

for human consumption while others have higher values than normal level in certain parameters, thus suggesting some level of 

adulteration by farmers. 
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1. Introduction

Honey is a semi liquid, yellow, sweet and flavoured food 

stuff, with a great biological and calorific value made by 

bees from nectar or sweet juice that can be found in different 

parts of the flowering plants. The composition and the flavor 

of honey depends on a huge number of variables, the most 

important of which is the type or types of plant that provided 

the source nectar, climatic condition during productions, 

processing and storage condition, beekeeping practices in 

removing and extracting honey [1,2,3]. Because of multiple 

importance of honey from food to medicine, it is of great 

interest to carry out complete analysis of honey and to 

formulate values ranges of various honey constituents and 

characteristics. Honeys industries have shown great interest 

in these constituents as they influence the storage quality, 

granulation, texture, flavour, nutritional and medicinal values 

of the honey. Honey is generally evaluated by a physico-

chemical analysis of its constituents. Knowing honey 

characteristics allows the packaging and storage of honey in 

appropriate conditions so as to preserve their qualities and 

savour [4]. In addition it provides information regarding the 

energetic and nutritional quality, as well as the possibility of 

falsifying honey. Indeed, according to [5] , physico-chemical 

characteristics such as electrical conducting, pH, ash content 

and specific rotation are widely used to differentiate 

botanical and geographical origins of honey and then 

complete pollen analysis.  

Characterization of honey aids our understanding of its 

properties and medicinal applications [6]. Previous studies 

have been carried out on physical and chemical properties of 

Nigeria honeys from different locations. [7], established the 

elementary concentration (minerals) and functional groups 

present in some honey samples in the southeast and 

southwest of Nigeria. [8], elucidated the content of total 

titrable acidity, brix content, pH, colour, moisture contents, 

ash contents and microbiological analysis of some Nigeria 

honey. [9], assessed the quality of Nigeria honey compared 

to manuka honey. 

Ekiti State has great potential of beekeeping, however, 

reliable information on the bee plants, types of honey and 

nectar flow in this area is as yet highly limited and 

inadequate. To our knowledge there is no detailed study on 

the chemical or physical characterization of Ekiti honeys. 

Therefore, in the present investigation, we present the results 

of our preliminary studies of the physicochemical 

characteristics of Ekiti honey samples according to codex 

Alimentrius norms. 
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2. Materials and Methods 

2.1. Collection of Samples 

Fifteen commercial honey samples were collected from 

different bee farmers in Ekiti State, Nigeria. The honey 

samples were kept in clean bottles and stored in a dark 

cupboard at room temperature for not more than three weeks. 

The samples were taken to the laboratory for investigation. 

The analyses were done at Sunshine Honey and Agro. 

Industries Limited, Alagbaka, Akure and Poultry Meat 

Research Laboratory, Department of Agricultural Extension 

and Rural Development, Obafemi Awolowo University, Ife, 

Osun State.  

2.2. Physico-Chemical Analyses 

Colour: The colour of the samples was determined by 

using the P-fund scale (mm). 2ml of the honey sample was 

taken in beaker, the instrument was calibrated and dipped 

into the sample while the readings was from the meter and 

compared [10]. 

Determination of pH:  The pH was measured using a 

digital pH meter model H18519 (Hanna instrument). 

Moisture content: The moisture was assessed by 

measuring 10.0g of each sample and put in a flat dish and 

dried in the oven at 105
0
C for three hours, covered, cooled in 

desiccators and weighed. The sample was re-dried for one 

hour in the oven, cooled and reweighed. The process was 

repeated at one hour intervals until a constant weight was 

obtained [11]. 

Determination of ash content: About 2.50g of each sample 

was put in a crucible and dried in an oven at 105
0
C for three 

hours to prevent loss by foaming. After cooling it was ashes 

in a muffle model furnace at 600
0
C overnight (for 6 hours). It 

was later cooled and weighed to a constant weight [11]. 

Free acidity: Ten grams of honey were weighed in a glass 

beaker and then 75ml of de-ionized water were added. This 

solution was titrated with NaOH 0.05 mol. L
-1 

 until reaching 

pH 8.5, and measured with a Horiba F 42 (Japan) pH-meter. 

Then 10ml of NaOH 0.05 mol
- 
were added titrated again with 

0.05 mol L
- 1 

HCL until reaching pH 8.30. Total acidity was 

obtained by adding free lactonic acidities [12]. The results 

were expressed as meqkg
-1 

of acids. 
Determination of total solids: The percentage total solid of 

each sample was determined using the following formula: 

Total solids (%) =100 – Moisture content. 

Determination of total titrable acidity: Twenty five 

mililitre of each samples (diluted) was titrated against 0.1N 

NaOH using ML phenolphthalein as an indicator. The 

relative amount of lactic acid was determined using the 

following formulae: 

Lactic	acid	(%) 	=
titre	value	x	Normality	of	NaOH	x	9

Volume	of	sample
 

Table 1. Physico-Chemical Analysis of Honey Samples from Ekiti State 

Location Taste Odour Colour pH Total Solid (%) 
Volatile 

matter 

Moisture 

Content (%) 

Ash Content 

(%) 

Free Acidity 

(meqkg-1) 

Proline 

content 

ARAMOKO Good Good Dark brown 3.89 85.42 0.429 14.58 0.090 28.0 Passed 

OYE Fair Good Golden 3.98 90.73 0.160 9.27 0.243 33.6 Passed 

ADO I Excellent Excellent Golden 4.50 80.20 0.276 19.80 0.063 22.4 Passed 

OMUO Excellent Excellent Golden 3.85 87.64 1.109 12.36 0.020 22.4 Passed 

IGEDE Bitter Fair Golden yellow 3.73 84.49 0.637 15.51 0.150 22.4 Failed 

ESURE Bitter Fair Golden yellow 4.18 87.40 0.140 12.61 0.167 33.6 Passed 

AWO Bitter Good Golden 3.81 87.50 0.870 12.15 0.137 33.6 Passed 

ADO II Bitter Fair Golden 3.90 85.39 0.560 14.61 0.004 33.6 Failed 

IKOLE Very Good Very good Golden brown 3.94 84.49 1.037 14.16 0.080 33.6 Passed 

AGBADO Excellent Excellent Golden brown 3.84 86.07 0.100 13.93 0.127 33.6 Passed 

USI Bitter Fair Amber 3.77 86.24 0.887 13.76 0.177 22.4 Failed 

OTUN Very Good Very good Golden brown 4.50 78.60 0.236 21.40 0.125 22.4 Passed 

ARE Good Good Golden 3.92 87.39 0.120 12.66 0.150 22.4 Passed 

ISE Good Fair Golden brown 4.60 76.60 0.520 23.40 0.221 28.0 Passed 

Efon Good Very good Golden brown 3.94 80.24 0.775 19.76 0.440 21.5 Passed 

 

3. Results and Discussion 

Results of organoleptic and physico-chemical 

characteristics of the fifteen honey samples from Ekiti State 

are reported in Table 1. The taste of the honey samples 

ranged from fair to bitter, good to very good to excellent. 

The odour of the honey samples ranged from fair to good to 

very good to excellent. The physical observation showed that 

the honey colour varied from amber to golden brown to dark 

brown. Honey taste, odour and colour are the physical 

properties that usually encountered by the consumers [3]. [13] 

and [14]  reported honey colour ranged from colourless to 

dark colour. Honey samples from Adamawa have been 

reported by [8, 15] to have colour varied from yellow to dark 

yellow brown . Dark coloured honeys have been reported to 

contained more phenolic acid derivates but less flavonoids 

than light coloured honey [16]. Also dark coloured honey 

contained more minerals, mainly iron, copper and manganese 

which makes it good for medicinal uses [17, 18]. Variation in 

the honey taste, odour and colour was influenced by nectar 

source, nectar colouration, pollen colour, sugar reaction and 

the duration of storage. Light coloured honey is mild in 

flavor and a darker honey has a more pronounced flavor. 
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Honey flavor is an important quality for its application in 

food industry and also a selection criterion for consumer’s 

choice. Flavor and aroma judgments are personal and varied 

from one consumer to another hence these parameters are not 

enough to determine honey quality. pH values of the fifteen 

honey samples investigated ranged between 3.76 to 4.60. All 

the honey samples investigated were acidic. These values 

were in conformity with the reports of some previous authors; 

3.47 to 4.24 were reported by [19] ,  and 2.90 to 4.26  by [9] 

for some honey samples in Nigeria. [20] reported that pH of 

honey samples should be between 3.2 and 4.50. Consequent 

on these values, the honey samples in this study were within 

the acidic range of pH and low enough to inhibit the growth 

of microbial organisms. The free acidity as recorded in this 

study ranged from 21.5 to 33.6 meq/kg (Table1). These 

results were in agreement with the previous works of [21] 

who reported the values of free acidity from different areas 

of Ibadan that ranged between 17.4 to 32.4 meg/kg. The total 

acidity of all the honey samples analyzed were within the 

maximum value of 50meq/kg allowed by national regulation 

[22]. The values reported in this study which are lower than 

50meq/kg suggest that the honey samples will not be 

fermented. The pH and the free acidity can influence honey 

stability and honey storage condition [23]. These parameters 

also provide useful information on the botanical origin of 

honey [24, 25]. The moisture content of the honey sample as 

shown in Table 1 revealed a range between 9.27 to 23.40%. 

Except honey samples from Otun (21.40% Table 1) and Ise 

(23.40% Table1), other honey samples examined have 

moisture content within the standard limits. According to 

Codex Alimentarius [26] and European Union standard of 

honey samples [27], the maximum value of moisture content 

in honey is 21%. United States of America Standards 

reported moisture of good quality to be between 18.0 and 

20.0% [28]. One of the basic quality characteristics of honey 

is moisture content. Moisture content contribute to honey 

quality, its viscosity, its fermentation and savour. Low 

moisture content better aroma of honey and also form an 

important part of the system which protects honey from 

microbial attack [29]. The value obtained for ash content of 

the honey samples varied from 0.004 to 0.440% which is 

within the acceptable range. The results obtained is in 

agreement with the previous work of [30]  who recorded ash 

content between the range of 0.05 to 0.60% for Ethiopia 

honeys. [31]  reported 0.1% - 1.0% for honey samples from 

Ethiopia. [22]  proposed not more than 0.6% ash content for 

normal honey. The ash content of the honey samples 

indicates good physical property of honey. The result of the 

total solid varied from 76.60 to 90.73% which is in 

agreement with the report of [16] . The values falls within the 

prescription of Codex Alimentarium and European Union 

Standard reports. The solid is a measure of the combined 

content of the inorganic and organic substances. The 

reduction or absence shows that the honey sample has 

undergo further processing. It was assumed that the volatiles 

in honey originate from the plant species where the nectar 

had been gathered. Information obtained from a honey 

sample by analyzing its volatile composition may be useful 

for challenging classifications of the botanical origin [32] . In 

all the honey samples examined twelve honey samples 

passed proline test while 3 honey samples failed the test. 

Proline is the main amino acid in honey and originates 

predominantly from the bee. Authors such as [33],  reported 

proline content to vary considerably between different honey 

samples. Proline concentration is used as an indicator of 

ripeness and detection of adulteration of honey [ 34]. 

4. Conclusion  

In conclusion, 80% of the honey samples investigated 

were found to be within the acceptable range of international 

standards. With respect to flavor, color, pH, moisture content, 

proline and ash content, Ekiti State honeys have good quality 

and this standard could easily be sustained through 

awareness and regular training of local bee farmers in honey 

harvesting and storage. 
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