PHYSICO-CHEMICAL ANALYSISOF HONEY SAMPLES SOLD
AT SELECTED MARKETSIN ANAMBRA STATE

By

Elias Chukwuka Okeke
Department of Science Laboratory Technol ogy,
Federal Polytechnic, Oko,

Anambra Sate.

Abstract

Honey samples were obtained from selected markets in each of the three
senatorial zones of Anambra Sate and labeled as samples A, B, C, D, Eand F.
The pH, moisture content, density, viscosity, ash contents, glucose and fructose
contents of the samples were determined and compared with the standard set
by National Honey Board (1966). Results showed that three of the samples (A,
B, and D) had moisture contents that exceeded the recommended range of
13.00% to 22.0%. Two of the samples (E and F) had moisture contents smaller
than the recommended values. The glucose and fructose contents of five
samples were smaller than the recommended values of 23 to 41% and 31 to
445% for glucose and fructose contents respectively. The ash content of four of
the samples were also found to be higher than the recommended range. The pH
of all the samples however, fall within the recommended range of 3.4 to 6.10.
These results indicate that five out of the six samples may have been
adulterated in one way or the other.

Honey is a sweet substance made by bees usingr it flowers. It is made
when the nectar and deposits from plants are gadherodified and stored in the honey
comb by honey bees. Honey gets its sweetness ffinomosaccharide (fructose and
glucose) and has approximately the same relatieegwss as that of granulated sugar.
It has attractive chemical properties for baking andistinctive flavour, as a result of
these people prefer it to sugar and other sweetelhtrst micro organisms do not grow
in honey because of its low water content. Howelleney sometimes contain dormant
endospores of the bacterium clostridium botulinuhiclv can be dangerous to infants as
the endospores can transform into toxin produciagtdsia in the infants immature
intestinal tract leading to illness and death (MyiMolan & Harfoot, 1992).

Honey is used for various medicinal purposes #I$o often eaten as an energy
giving food. It is believed to have specific antienobial properties, like preventing the
growth of staphylococcus aurous (Moore, Smith, Closfip Sersk & Mcquay, 2001).
Researcher have reported that it may modestly deerthe healing time of wound, acts
as an anti-inflammatory, deodorize wounds and echaell purification (Dutoit, 2009).
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Studies in support of its use indicate that honaseld treatments are preferred to silver
or iodine due to its comparative lack of toxiciBldir, 2004).

The adulteration of honey has become a seriouslggro Many unscrupulous
marketers of honey in their bid to maximize prafitulterate this important commodity
to various degrees and sell them to unsuspectiagmers. This has resulted to many
unfavourable experiences to innocent consumersspbad their hard earned money to
buy adulterated and unsafe products. This workstyated some physical and chemical
characteristics of honey samples sold at some rsaikeéAnambra State and compared
the results with the stipulations of National HorBgard in order to ascertain the purity
of the samples.

Experimentals
Determination of Fructose Content

10g of each of the samples were weighed into agpdreakers. Distilled water
was used to make up the samples to 200ml calibratidhe beaker. The samples were
stirred for 30mins and then filtered. 20mls oflgaof the samples were measured out
and Fehling’'s solution (10ml) and Fehling SolutiBn(10mlis) added to each of the
samples. 10mls of distilled water was added tostiiations to make each up to 50mis
after which each sample solution was heated tdngojoint. 10mls of 30% Kl was
added to each of the solutions followed by 10mI2&% HSO,. After stirring, 1ml of
starch solutions was added to each of the samplé@sts. Each of the sample solution
was finally titrated against 0.1 molar sodium thiphate solution. The titre value
obtained was used to calculate the fructose coafguiyiing the formula.
% fructose content = Mg fructose (titre value eqient) x 200ml x 100

Sample wt. 9g) x 20ml x 1000

Deter mination of Glucose Content
10g of sample was diluted to the ratio of 1:4 @oro water). 5mis of 5%

CuSQ was mixed with each of the samples and heateBifiins and then cooled. Each
sample was titrated against 0.1 molar solutionaofitem thiosulphate. The end point
was indicated by colour change from green to pallowy. The titre value obtained was
used to calculate the percentage glucose contehtiag the formula —
% Glucose content = Mg fructose (titre value edl@ng x 200ml x 100

Sample wt. (g) x 20ml x 1000

Deter mination of M oisture Content

Six petri dishes were thoroughly washed and dimethe oven. 2.5g of each
sample was put into each Petri dish. The weigheath Petri dish and sample was
noted. The dishes and samples were put in the amdnheated at 180 for 1hr and
their weights were measured and noted. The samm@es heated for another 1 hr after
which their weights were again measured and ndted.drying process was continued
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until constant weights were obtained. The percentagisture content of each sample
was calculated using the formula —

% Moisture = W-W, X 100

Weight of sample 1
Where W = weight of Petri dish and sample before drying, 3\veight of Petri-dish
and sample after drying.

Deter mination of Ash Content

Six empty crucible were washed, dried, weighed thed weights noted. 2.5g
of each sample was weighed into a separate cruaittée which each crucible and
sample was placed in a muffle furnace at’80fr 3 hrs. Each crucible and sample was
cooled in a desiccators and then weighed again. ddreentage ash content was
calculated using the formula.

% ash = W-W, X 100
W, — W,
Where
w1l = Weight of empty crucible
W2 = Weight of crucible and sample before burning

W3 Weight of crucible and ash
Determination of Density

Density bottle (50ml capacity) was washed thordyglhth detergent water and
petroleum ether and then dried and weighed. Théebutas filled with water and
weighed. The bottle was dried and then filled with samples one after the other and
their weights were recorded. Density of each sample calculated using the formula —
Density of Sample = Weight of sample

Volume of sample
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Results

Table showing the Result of Physico-chemical anmslyd samples obtained from
selected markets in Anambra State.

Standard
Sample | Sample | Sample | Sample | Sample | Sample range (By
Parameter A B C D E F National
Honey Board
Viscosity 10.154 7.658 9.62 8.541 24.55 29.36 Above Pa.g
(Pa.Sh
Density (g/ml)  1.0155 1.2369 1.4029 1.1562 1.903 472. 1.4g/ml
Ash content 12.31 1.24 0.50 3.70 30.65 34.90 0.02-1.028
(%)
Moisture 40.4 38.45 17.2 40.1 9.05 5.80 13.00-22.00
content (%)
Glucose 7.85 9.98 30.05 8.65 7.85 9.48 23.00-41.00
content (%)
Fructose 2.27 3.75 31.622 3.44 8.26 4.75 31.00-44.5
content (%)

Discussion

Moisture content plays an important role in preagon of honey. If moisture
content exceeds 22%, the honey is likely to ferniEetsano and Piro 2004). Result of
the analysis shows that only one out of the sixpdasnhad moisture content within the
accepted range of 13% to 22%. Two of the sampdesery low moisture content
(9.05% and 5.80% for samples E and F respectivelff)le samples A, B and D had
excess water.

Viscosity (in the absence of any other additive)affected by the nature of
nectar and temperature. High viscosity of honey @apose difficulties during
processing and storage (Bogdanov, 2009). Resulthefanalysis showed that the
viscosities of four of the samples lie within theceptable range, while two of the
samples have very high viscosities.

The pH of the samples tested all lie within theegtable range of 3.4 to 6.1.
Higher pH indicates that the honey is too basiclevitower pH (then 3.4) as stated
indicates that the honey is too acidic and henteery safe for human consumption.

Ash content is one of the parameters that have besociated with botanical
and geographical origins of honey samples. Thecaskent in an acceptable honey is
generally small and depends on nectar compositiopredominant plants in their
formation. It is a measure of mineral content ohéy. Minerals, though present in
small quantities, play a vital role in determinitige colour and nutritional value of
honey. Variations such as aroma, flavour, mediciredle and keeping qualities of
honey are largely dependent on the mineral cortehoney. Mineral content of honey
varies with the species of honey bee, seasonsyrcalad geographical zones (Allan,
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2003). Result of the analysis showed that only @inthe six samples had ash content
within the acceptable range.

Glucose and fructose are the monosaccharide preséoney. Result of the
analysis showed that only one sample contained ptadole quantities of these
substances.

Density of honey is an important factor. It magrease or decrease with the
variation in moisture content. Result of the analyshowed that only one of the
investigated samples had density comparable tet#melard density of 1.4g/ml.

Conclusion
Out of six different groups investigated, only aanple had quality parameters
that are consistent with stipulations of Nationahidy Board (1996).

Recommendations
1. Bee farmers and dealers should maintain highl lefvhygiene.
2. Honey dealers should be sensitized on the iabics of selling adulterated
and unwholesome honey to the unsuspecting public.
3. Monitoring agents should be empowered to moniterquality of honey sold at
various markets in Nigeria.
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