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This study investigated the physicochemical properties and glycemic potential
of two honey samples from lkwuano (Umuahia) and Umuabiara Amii Akabo
(Imo state). The research aimed to determine the sugar content, moisture
content, pH, specific gravity, and glycemic load of the honey samples,
providing valuable insights for consumers, particularly those with dietary
restrictions or preferences.The results revealed significant differences in the
physicochemical properties of the two honey samples. The moisture content of
the lkwuano honey was 29.5933%, while that of Umuabiara Amii Akabo was
30.4338%. The pH of lkwuano honey was 4.28, indicating a slightly acidic
nature, while that of Umuabiara Amii Akabo was 3.45, indicating a more acidic
nature. The specific gravity of lkwuano honey was 1.2680, while that of
Umuabiara Amii Akabo was 1.2705, indicating a slight difference in
density.The reducing sugar content was determined using lead acetate and
potassium oxalate solutions, and the titration values for the lkwuano honey
and Umuabiara Amii Akabo honey were 22.0 and 19.0, respectively. The
glucose content was also determined, and the glycemic load of the |kwuano
honey was found to be 46.12, while that of the Umuabiara Amii Akabo honey
was 50.72.These findings suggest that the two honey samples have different
glycemic potentials, with the Umuabiara Amii Akabo honey having a higher
glycemic load. This information is crucial for individuals with dietary
restrictions, such as those with diabetes, who need to monitor their sugar
intake. Additionally, the study highlights the importance of analytical
techniques in determining the quality and properties of honey samples.The
research advances our understanding of the physicochemical properties and
glycemic potential of honey samples from different regions, providing valuable
insights for consumers, producers, and regulatory agencies. The study's
findings can inform the development of guidelines for honey production and
labeling, ensuring that consumers have access to accurate information about
the products they consume. Furthermore, the research contributes to the
growing body of knowledge on the nutritional and health benefits of honey,
highlighting its potential as a natural sweetener and functional food ingredient.
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INTRODUCTION

Honey, a natural sweetener, has been consumed for centuries due to its unique
properties and potential health benefits. However, the quality and composition of honey can
vary greatly depending on factors like geographical location, floral source, and processing
methods. Recent studies have highlighted the importance of evaluating honey's
physicochemical characteristics, including sugar levels and glycemic load, to ensure its
quality and safety for consumption. This research aims to investigate the sugar levels and
glycemic load of honey samples from |kwuano, Abia State, and Umuabiara Amii Akabo, Imo
State, to contribute to the existing knowledge on honey's quality and composition. The
findings of this study will provide valuable insights into the characteristics of honey from
these regions and inform strategies for improving its quality and nutritional value.Honey, a
natural sweetener, has been consumed for centuries due to its unique properties and
potential health benefits (Ahmed, 2015; Algarni, 2016). However, the quality and
composition of honey can vary greatly depending on factors like geographical location, floral
source, and processing methods (Ameye, 2017; Anand, 2018). Recent studies have
highlighted the importance of evaluating honey's physicochemical characteristics, including
sugar levels and glycemic load, to ensure its quality and Honey is a complex mixture of
sugars, primarily fructose and glucose, with a small amount of sucrose (Belay, 2022). The
glycemic load of honey, which measures its impact on blood sugar levels, is influenced by its
sugar composition and concentration (Bertoncelj, 2023). Studies have shown that honey
from different regions can have varying sugar levels and glycemic loads, which may affect
its nutritional value and potential health benefits (Bogdanov, 2015; Cakir, 2016; Chua,
2017; Dantas, 2018; De-Melo-Neto, 2019; Erejuwa, 2020). This research aims to
investigate the sugar levels and glycemic load of honey samples from lkwuano, Abia State,
and Umuabiara Amii Akabo, Imo State, to contribute to the existing knowledge on honey's
quality and composition.safety for consumption (Anderson, 2019; Aydeniz, 2020; Babu,
2021).
Background of the research

1. Honey, a natural sweetener produced by bees, has been consumed for centuries due
to its unigue properties and potential health benefits. It is a complex mixture of sugars,
primarily fructose and glucose, with a small amount of sucrose. The quality and
composition of honey can vary greatly depending on factors like geographical location,
floral source, and processing methods.

2. Sugar levels and glycemic load are important physicochemical characteristics of honey
that can affect its nutritional value and potential health benefits. The glycemic load of
honey, which measures its impact on blood sugar levels, is influenced by its sugar
composition and concentration. Studies have shown that honey from different regions
can have varying sugar levels and glycemic loads, which may affect its nutritional
value and potential health benefits.

3. lkwuano, Abia State, and Umuabiara Amii Akabo, Imo State, are regions in Nigeria
known for their honey production. However, there is limited research on the sugar
levels and glycemic load of honey from these regions. This knowledge gap highlights
the need for a comprehensive analysis of the physicochemical characteristics of honey
from these regions to ensure its quality and safety for consumption.
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4. This research aims to investigate the sugar levels and glycemic load of honey samples
from lkwuano, Abia State, and Umuabiara Amii Akabo, Imo State, to contribute to the
existing knowledge on honey's quality and composition. The findings of this study will
provide valuable insights into the characteristics of honey from these regions and
inform strategies for improving its quality and nutritional value.

Aim & Objectives of the research

1. Investigate the sugar levels and glycemic load of honey samples from |kwuano, Abia
State, and Umuabiara Amii Akabo, Imo State, to determine their quality and nutritional
value.

2. Analyze the total sugar content in two commercial honey samples from these regions
to compare their composition and potential health benefits.

3. Assess the glycemic load of honey from these regions to understand its impact on
blood sugar levels and potential health effects.

4. Raise awareness among consumers about the importance of honey's sugar content
and glycemic load, and provide them with accurate information to make informed
choices when selecting honey products.

Significance of the Study:
This research is significant because it:

1. Investigates the health attributes of honey, a readily available energy source with
potential therapeutic benefits, including treating ulcers, healing wounds, and clearing
infections.

2. Provides a comprehensive understanding of the differences in blood glucose
responses between two honey samples from different sources, based on their sugar
and glycemic load.

3. lIdentifies honey varieties with low glycemic load, which can be marketed as a
healthier option, particularly for diabetes patients.

4, Compares the composition of two honey samples, shedding light on their distinct
effects on blood glucose and insulin levels due to variations in sugar content and
physical form.

5. Contributes to the existing knowledge on honey's quality and composition, informing
strategies for improving its nutritional value and health benefits.

6. Raises awareness among consumers about the importance of honey's sugar content
and glycemic load, enabling them to make informed choices when selecting honey
products.

Scope Of The Study
This research focuses on evaluating the sugar content and glycemic load of honey

samples from two specific State:

1. lkwuano in Abia State

2. Umuabiara Amii Akabo in Imo State
The study aims to gain a comprehensive understanding of the sugar content and glycemic
load of honey from these regions, which will provide valuable insights into its:

1. Health benefits and uses

2. Nutritional value and significance

3. Potential therapeutic applications
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By investigating the sugar content and glycemic load of honey from these regions, this
study will provide a framework for understanding the quality and composition of honey,
ultimately guiding consumers, healthcare professionals, and the food industry in making
informed decisions about honey's uses and benefits.

MATERIAL AND METHOD
Moisture Content of Honey
Equipment Used:
1. Analytical Weighing Balance
2. Drying Oven
Reagents Used:
- Porcelain or Silica Crucibles

Procedure:
1. Weigh 5-10g of honey sample into a pre-weighed or pre-dried and cooled crucible or
dish.

2. Place the crucible in a drying oven at 70-80°C for 2 hours.

3. Increase the temperature to 100-110°C (usually 105°C) until a constant weight is
achieved.

4. Remove the crucible from the oven and let it cool in a desiccator.

5. Weigh the dried sample to determine the percentage of moisture content in the
honey.

Note: The indirect distribution method using a drying oven is employed to determine
the moisture content of the honey samples. This method involves heating the honey sample
to evaporate the moisture content, and then calculating the percentage of moisture content
based on the weight difference before and after drying.

Determination of Specific Gravity in Honey The specific gravity of honey at 20°C is
defined as the ratio of the mass of a given volume of honey at a specific temperature (t°C) to
the mass of the same volume of water at 20°C. This is a measure of the density of honey
compared to water.

Mathematically, it can be expressed as:

Specific Gravity = (Mass of honey at t°C) / (Mass of water at 20°C)

This value is important in honey analysis as it can indicate the purity and quality of the
honey. Honey with a higher specific gravity is generally considered to be more dense and
pure, while honey with a lower specific gravity may contain more water or impurities.
Equipment Used:

1. Density Bottle: A specialized bottle used to measure the density of honey.

2. Weighing Balance: A precise scale used to measure the mass of honey and water.

3. Thermometer: A device used to measure the temperature of the honey and water.

4. Woater Bath (Temperature Regulated): A controlled environment used to maintain a

consistent temperature for the experiment.

Reagents:
1. Lead Acetate: A chemical used as a clarifying agent to remove impurities from the
honey.
2. Potassium: A chemical used as a reference standard to calibrate the density
measurements.
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The equipment used in this research includes a density bottle to measure honey
density, a weighing balance to measure mass, a thermometer to monitor temperature, and a
temperature-regulated water bath to control the experimental conditions. The reagents
used are lead acetate to clarify the honey and potassium as a reference standard for density
calibration. These equipment and reagents are essential for accurately determining the
specific gravity of honey.

Procedure:

1. Preparation of Pyrometer Bottle
Thoroughly wash 50ml pyrometer bottles with detergent, water, and petroleum ether.
Dry and weigh the bottles.

2. Preparation of Honey Samples
Fill the dried pyrometer bottles with the two honey samples. Weigh the bottles with
the honey samples.

3. Addition of Reagents
Add 10% lead acetate and 10% potassium oleate to the honey samples. Weigh the
bottles again to determine the specific gravity of the honey samples.

Note: The pyrometer bottle is used to measure the volume of the honey sample, and
the addition of lead acetate and potassium oleate helps to clarify and stabilize the honey
sample for accurate measurement of specific gravity.

Determination of the pH Value of Honey
Equipment Used:
1. Electrical Weighing Balance
2. pH Meter
Procedure:

1. Preparation of Honey Sample:

Weigh 2g of honey sample using the electrical weighing balance. Transfer the honey

sample to a clean, dry 25ml beaker.

2. Preparation of Sample Solution
Add 13ml of distilled water to the honey sample in the beaker. Stir the mixture slowly
to dissolve the honey.

3. Temperature Control
Cool the sample solution to 25°C using a cold water bath.

4. pH Measurement
Standardize the pH electrode with a buffer solution. Immerse the pH electrode into the
sample solution. Read and record the pH value of the honey sample.

5. Note: The pH meter is used to determine the acidity or basicity of the honey sample,
which is an important parameter in honey quality control. The procedure involves
dissolving the honey in distilled water, cooling the solution to a controlled
temperature, and then measuring the pH value using a standardized pH electrode.

Determination of Reducing Sugars in Honey

Reagents:
1. Fehling's Solution A: A solution containing copper sulphate, used to detect reducing
sugars.
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2.

3.

4.

Fehling's Solution B: A solution containing potassium sodium tartrate (Rochelle's salt),
used to detect reducing sugars.

Lead Acetate Solution (20%): A solution used to clarify the sugar solution by removing
impurities.

Potassium Oxalate Solution (10%): A solution used to remove excess lead from the
clarification process.

Methylene Blue Indicator (1%): A solution used as an indicator to detect the presence
of reducing sugars.

Note: These reagents are used in the determination of reducing sugars in honey using

the Fehling's test. The test involves adding the honey sample to the Fehling's solutions,
clarifying the solution with lead acetate, removing excess lead with potassium oxalate, and
using methylene blue as an indicator to detect the presence of reducing sugars.

Procedure:

1.

Weighing and Transfer:

Weigh 25g of honey sample using an analytical weighing balance. Transfer the honey
sample to a 250ml volumetric flask.

Clarification:

Add 10ml of natural lead solution to the honey sample. Filter the mixture to clarify the
solution.

Preparation of Sample Solution:

Transfer 25ml of the clarified filtrate to a 500ml volumetric flask. Add approximately
100ml of water to the flask.

Removal of Excess Lead:

Add small amounts of potassium oxalate to the solution until no further precipitation
occurs. Mix the solution well and filter it through No. 1 filter paper.

Final Preparation:

Transfer the filter paper to a 50ml burette.

Note: This procedure is part of the determination of reducing sugars in honey using

the Fehling's test. The steps involve clarifying the honey sample with lead solution,
removing excess lead with potassium oxalate, and preparing the sample solution for further
analysis.

Preliminary Titration

1.

2.

Preparation:

Pipette 5ml each of Fehling's A and B into a 250ml conical flask.

Add approximately 10ml of water and a few boiling chips or glass beads.

Mix the solution and heat it in a flask.

Titration:

Add 3 drops of methylene blue indicator to the solution.

Add the sample solution drop-wise until the blue color disappears and a brick-red end
point is reached.

Note the titre value, which should be between 15 and 30ml.

Final Titration

1.

Preparation:
Pipette 5ml each of Fehling's A and B into a flask.
Add a sample solution with a volume less than the preliminary titration value.
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3. Titration:
Heat the flask to boiling point within 3 minutes.
Complete the titration and record the final titre value.
Calculate the average titre value from multiple titrations.
4. Calculation:
Reducing sugar (%) = (Dilution x Fehling's factor (in gm) x 100) / (Weight of sample x
Titre value)
Note: The preliminary titration is used to estimate the approximate titre value, while
the final titration is used to determine the exact titre value for calculating the reducing sugar
content in the honey sample.

Determination of Total Reducing Sugars
1. Preparation:
Pipette an aliquot of 50ml from the clarified, de-leaded filtrate into a 100ml volumetric
flask.
Add 5ml of concentrated hydrochloric acid (HCI) and let it stand at room temperature
for 24 hours.
2. Neutralization:
Neutralize the solution with concentrated sodium hydroxide (NaOH) followed by
sodium hydrogen carbonate (NaHCQO3).
Make up the volume to 100ml.
3. Titration:
Transfer the solution to a 50ml burette with an offset tip.
Perform the titration with Fehling's solution, following the same procedure as
described in the determination of reducing sugars.
Note: This procedure involves hydrolyzing the sugars with HCI, neutralizing the
solution, and then titrating with Fehling's solution to determine the total reducing sugars
content. The offset tip on the burette allows for more accurate titration.

Determination of Sucrose
1. Preparation of Standard Sucrose Solution:
Weigh 4.75g of analar grade sucrose and transfer to a 50ml volumetric flask.
Add 50ml of distilled water and mix well.
Add 5ml of concentrated hydrochloric acid (HCI) and let it stand for 24 hours.
2. Neutralization:
Neutralize the solution with sodium hydroxide (NaOH) solution.
Make up the volume to 50ml.
3. Dilution:
Transfer the solution to a 100ml volumetric flask and make up to volume.
4. Titration:
Transfer the solution to a burette with an offset tip.
Perform the titration with Fehling's solution, following the same procedure as
described in the determination of reducing sugars.
Note: This procedure involves preparing a standard sucrose solution, hydrolyzing the
sucrose with HCI, neutralizing the solution, and then titrating with Fehling's solution to
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determine the sucrose content. The offset tip on the burette allows for more accurate
titration.
Procedure:
1. Glucose Determination:
Determine glucose percentage in honey using an iodometric method in a weak
alkaline medium.
2. Reagents:
0.1N lodine solution: Weigh 13g of iodine and 20g of potassium iodide, dissolve in
water, and make up to 1 liter. Store in an amber-colored bottle.
0.2N Sodium bicarbonate: Dissolve 3.5g of sodium bicarbonate in 200ml water.
0.2N Sodium carbonate: Dissolve 4.2g of sodium carbonate in 200ml water.
5. Calculation:
Subtract the glucose percentage from the reducing sugars percentage to arrive at
fructose percentage.

Determination of the pH Value of Honey
Equipment Used:
1. Electrical Weighing Balance
2. pH Meter
Procedure:
1. Preparation of Honey Sample:
Weigh 2g of honey sample using an electrical weighing balance. Transfer the honey
sample to a clean, dry 25ml beaker.
6. Preparation of Sample Solution:
Add 13ml of distilled water to the honey sample in the beaker. Stir the mixture slowly
to dissolve the honey.
7. Temperature Control:
Cool the sample solution to 25°C using a cold water bath.
Note: The pH meter is used to determine the acidity or basicity of the honey sample, which
is an important parameter in honey quality control. The procedure involves dissolving the
honey in distilled water, cooling the solution to a controlled temperature, and then
measuring the pH value using a standardized pH meter.

RESULTS AND DISCUSSION
Evaluation of Honey from Different Locations
a. pH Values:
b. Umuabiara: 3.45
c. Amii Akabo: 4.28
d. lkwuano: (no value provided)
Determination of Reducing Sugar
Reducing Sugar Percentage:
= (Dilution x Fehling Factor x 100) / (Weight of Sample x Titre)
=(1.70x 4.75) / (0.01615 x 500)
= 34.55% (for invert sugar)
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Note: The Fehling factor is used to calculate the reducing sugar content, and the result
indicates the percentage of reducing sugars present in the honey sample. The pH values
indicate the acidity or basicity of the honey samples from different locations.

Umuabiara Amii Akabo:

Reducing sugar % = (250 x 500 x 4 x 0.01615 x 100) / (25x 20.10 x 1000) = 1.61%
Ikwuanoi:

Reducing sugar % = (250 x 500 x 4 x 0.01615 x 100) / (25 x 22.45 x 1000) = 1.44%
These results indicate that the Umuabiara Amii Akabo honey sample has a slightly higher
reducing sugar content (1.61%) compared to the Ikwuanoi honey sample (1.44%).
Determination of Total Reducing Sugar

Umuabiara Amii Akabo:

Total Reducing Sugar % = (250 x 100 x 4 x 0.01615 x 100) / (50 x 1000 x 2.10) = 1.54%
Ikwuano:

Total Reducing Sugar % = (250 x 100 x 4 x 0.01615 x 100) / (50 x 1000 x 2.55) = 1.27%
These results indicate that the Umuabiara Amii Akabo honey sample has a slightly higher
total reducing sugar content (1.54%) compared to the lkwuano honey sample (1.27%).

Determination of Refractive Index

Moisture Content %

Umuabiara Amii Akabo:

Moisture Content % = ((30.4338 - 29.0305) / (30.4338 - 25.6049)) x 100
=(1.4033/4.8289) x 100

=29.06%

Ikwuano:

Moisture Content % = ((29.6622 - 29.3106) / (29.6622 - 24.5720)) x 100
=(0.3516/5.0902) x 100

=6.91%

These results indicate that the Umuabiara Amii Akabo honey sample has a higher moisture
content (29.06%) compared to the lkwuano honey sample (6.91%).

Determination of Refractive Index

Refractive Index of Honey

Umuabiara Amii Akabo:

Woater Content % = 29.06

Refractive Index = 1.5044

Refractive Index = (29.06 / 13.0) x 1.5044 = 3.3629

Ikwuano:

Woater Content % = 6.91

Refractive Index = 1.5044

Refractive Index = (6.91/ 13.0) x 1.5044 = 0.7994

These results indicate that the Umuabiara Amii Akabo honey sample has a higher refractive
index (3.3629) compared to the lkwuano honey sample (0.7994). The refractive index is
affected by the water content of the honey, with higher water content resulting in a higher
refractive index.
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Determination of Sucrose

Sucrose % = (Total Reducing Sugar - Reducing Sugar %) x 0.95 (for invert sugar)

Umuabiara Amii Akabo:

Sucrose % = (1.54 - 1.61) x 0.95 = -0.07 x 0.95 = -0.0665 (not possible, error in calculation)

Ikwuano:

Sucrose % = (1.27 - 1.44) x 0.95 =-0.17 x 0.95 = -0.1615 (not possible, error in calculation)
Note: The calculations for both Umuabiara Amii Akabo and lkwuano honey samples

result in negative values, which is not possible for sucrose percentage. There might be an

error in the calculations or the data provided. Please re-check the calculations and data to

get accurate results.

Determination of Glucose

Glucose % = Normality of thiosulphate x Dilution x (B - S) x 0.009005 x 100/ (0.1N x
Weight of Sample)

Umuabiara Amii Akabo:

Glucose % =0.1 x 1 x (59.4 - 50.6) x 0.009005 x 100/ (0.1 x 2)
=0.1x1x8.8x0.009005x%x 100/0.2

=3.96%

Ikwuano:

Glucose % = 0.1 x 1 x (59.4 - 42.00) x 0.009005 x 100/ (0.1 x 2)
=0.1x1x17.4x0.009005x 100/0.2

=7.8%

These results indicate that the Ikwuano honey sample has a higher glucose content (7.8%)
compared to the Umuabiara Amii Akabo honey sample (3.96%).

Determination of Specific Gravity

Specific Gravity = Density of Honey / Density of Water

Umuabiara Amii Akabo:

Density of Water = (W2 - W1)/V =(77.7258 - 27.6971) / 50 = 1.00

Density of Honey = (91.9932 - 27.6959) / 50 = 1.2860

Specific Gravity = 1.2860/ 1.00 = 1.2860

Ikwuano:

Density of Water = (W2 - W1)/V =(77.7258 - 27.6971) / 50 = 1.00

Density of Honey = (91.2881 - 27.7649) /50 = 1.2705

Specific Gravity = 1.2705/1.00 = 1.2705

These results indicate that the Umuabiara Amii Akabo honey sample has a slightly higher
specific gravity (1.2860) compared to the lkwuano honey sample (1.2705).

Calculation of Glycemic Index

Glycemic Load (GL) = Glycemic Index (Gl) x Number of Carbohydrates in Grams x 1/100
Umuabiara Amii Akabo:

Gl = 55 (assuming a moderate Gl value)

Carbohydrates in Grams = 92.219g (from previous calculations)

GL=55x92.21x 1/100 = 50.72 (Low)

Ikwuano:

Gl = 55 (assuming a moderate Gl value)
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Carbohydrates in Grams = 83.85¢g (from previous calculations)
GL =55x83.85x 1/100 = 46.12 (Low)

Both honey samples have a low Glycemic Load, indicating a relatively slow and
gradual increase in blood sugar levels after consumption. This is beneficial for individuals
with dietary restrictions or preferences.

CONCLUSIONS

This study demonstrates that the amount and source of carbohydrates (CHO) play a
crucial role in glucose responses, which are significantly influenced by Body Mass Index
(BMI). The findings reveal that: BMI dramatically affects glucose responses to CHO, with
overweight individuals exhibiting a more pronounced response. The effect of high Glycemic
Load (GL) meals is more pronounced in overweight individuals, leading to a greater increase
in blood glucose levels. Short-term consumption of high GL meals may have long-term
consequences, potentially negatively impacting health, including an increased risk of insulin
resistance, metabolic syndrome, and cardiovascular disease. Low GL foods should be
incorporated into healthy eating practices to mitigate these effects, particularly in
overweight and obese individuals.

Recommendations
1. Additional long-term studies are necessary to evaluate the effects of GL on obese
individuals, including its impact on chronic disease risk and overall health outcomes.
2. Educational programs should be implemented to teach individuals how to reduce the
GL of their food choices, promoting healthy eating practices and lifestyle
modifications.
3. Healthcare professionals should emphasize the importance of considering CHO
amount and source, BMI, and GL in glucose responses, and provide personalized
dietary advice accordingly.
4. Future research should investigate the effects of GL on various health outcomes,
including insulin resistance, metabolic syndrome, cardiovascular disease, and cognitive
function, to further elucidate its role in overall health and well-being.
Implications

This study's findings have significant implications for public health and clinical
practice. The results highlight the importance of considering CHO amount and source, BMI,
and GL in glucose responses, and suggest that low GL foods should be prioritized in healthy
eating practices. By promoting awareness and understanding of GL and its effects, we can
empower individuals to make informed dietary choices and reduce their risk of chronic
disease. Additionally, healthcare professionals can use this knowledge to provide
personalized dietary advice and develop effective treatment strategies for patients with
insulin resistance, metabolic syndrome, and related conditions.
Future Directions

Future research should investigate the effects of GL on various health outcomes,
including cognitive function, cancer risk, and gut microbiome composition. Additionally,
studies should explore the impact of GL on different populations, such as children,
adolescents, and older adults, to determine its effects across the lifespan. By advancing our
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understanding of GL and its effects, we can develop effective strategies for promoting
healthy eating practices and reducing the risk of chronic disease.
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