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ABSTRACT

Honey is a sweet and viscous substance produced by
honeybees (Apis mellifera adansonii) and its quality
varies with its origin. Three honey samples were
sourced in Enugu State Southeastern Nigeria: a.
honey harvested from an apiary (Sample A); b.
honey purchased from a roadside honey vendor
(Sample B) and c. honey purchased from Shoprite
supermarket (Sample C); and were assessed for
physico-chemical properties in a laboratory. SPSS
version 25.0 was used for data analysis. The
ANOVA results of the physico-chemical properties
of the studied honey samples Results showed
significant differences (p<0.05) in (a) physical
properties (b) proximate compositions (c) minerals
contents and phytochemical properties except for
phytate. The physical properties were: total solids,
73.56+0.05-82.08+0.04%); soluble solids,
70.23+0.03-81.23+0.04 (°Brix); specific gravity,
0.75+0.02-1.54+0.04; free acidity, 0.93+0.01-
1.35+0.00 (meqg/kg); pH, 3.52-4.32. For proximate
composition: ~ moisture  content,  9.15+0.03-
17.12+0.07%; crude  protein, 0.92+0.02 -
2.88+0.06%; crude fat, 0.15+0.04-4.59+0.01%; ash,
0.28+0.08-3.51+0.09%; crude fibre, 1.05+0.02-
2.0920.07%; carbohydrates, 77.79+0.09-
80.53+0.73%. The mineral contents: sodium (Na),
2.87+0.08-4.59+0.04mg/100g; potassium (K),
32.09+0.01-45.66+0.05 mg/100g; calcium (Ca),
2.58+0.07-4.13+£0.03mg/100g; magnesium (Mg),
1.74£0.03-2.87+£0.05mg/100g; and iron (Fe),
0.42+0.02-0.83+0.03mg/100g. For the phytochemical
parameters: Phytate, 0.23+0.02- 0.36+0.03mg/100g;
Tannin, 0.23+0.02-0.58+0.04mg/100g; and HCN,
0.00£0.00-  0.05+£0.01mg/100g.There was no
presence of Oxalate in the honey samples. The
physicochemical properties of the studied honey
samples were within the reference standards of
Codex Alimentarius and United State Department of
Agriculture (USDA).
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INTRODUCTION

Honey is the natural sweet substance produced by
honey bees from the nectar of plants or from
secretions of living parts of plants or excretions of
plant sucking insects on the living parts of plants,
which the bees collect, transform by combining with
specific substances of their own, deposit, dehydrate,
store and leave in the honey comb to ripen and
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mature (Codex Alimentarius, 2001). It is a complex
mixture and presents very great variations in
composition and characteristics due to geographical
and botanical origin of nectar foraged by bees
(Crane, 1990; Onyenso and Akachuku, 2011). A
fundamental factor that influences the commercial
value of honey includes botanical and floral origin,
season, beekeeper’s handling and environmental
factors (Kaskonienes et al., 2010; EL-Metwally,
2015). Freshly collected honey is viscous and of
greater density than water (Akachuku, 1995;
Onyenso and Akachuku, 2011). It has strong
hygroscopic ~ character,  relatively low heat
conductivity and low surface tension. Although
honey varies in colour depending on the types of
flowering plants visited, the colour variation is
within golden yellow to yellowish brown (Akachuku
and Onyenso, 2009).

Honey has an outstanding history of human
consumption as a natural food material and is of
great use in nutrition, medicine and various industrial
purposes. It is the best natural health food with many
curative and nutritional properties and its collection
throughout most parts of Africa has been through the
traditional means (Eleazu et al., 2013; Osuagwu et
al., 2020).

The constituents of honey are primarily sugars such
as monosaccharides, disaccharides, oligosaccharides,
and polysaccharides. It contains enzymes such as
glucose oxidase, diastase, invertase, catalase, and
peroxidase. Honey also contains other bioactive
constituents such as organic acids, ascorbic acid,
trace elements, vitamins, amino acids, proteins, and
Maillard reaction products (Bogdanov et al., 2008).
Ancient Egyptians, Assyrians, Chinese, Romans and
Greeks have traditionally used honey as a medicinal
remedy for wound healing, treatment of skin
ailments and various gastrointestinal diseases (White
et al., 1962). Modern research has shown that honey
may possess anti-inflammatory activity and stimulate
immune responses within a wound; this has been
attributed to its secondary metabolites of
antibacterial potency (Gheldof et al., 2002). This
study aimed at assessing the physico-chemical
properties of some honey samples from Enugu in
Enugu State, Nigeria.

MATERIALS AND METHODS

Study area

Enugu State is within the tropical moist rainforest
(Keay, 1959) on latitude 06°30'N and longitude
07°30'E with derived savannah vegetation (Obi,
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2014). The land area coverage of the Enugu State is
approximately 7,161km?; its rainfall and temperature
are seasonal with yearly variations. The annual
rainfall range is between 937.20mm to 2243.30mm,
while mean temperature range is between 26.80°C to
32.5°C. Two distinct seasons are observed, dry and
wet seasons. The dry season extends over a period of
about 6 months, from October to March while the
wet season extends over a period of about 5 months,
from April to September (Agbaogun, 2020). The
mean monthly relative humidity ranges from 59.97%
to 94.23%, and high throughout the year. The soil
status of the State is very good and well drained
during its rainy seasons (lkagwu et al., 2020).
Samples collection

Three 50cl each of honey samples were procured
from different honey sources within Enugu in Enugu
State, Southeastern Nigeria. The honey samples were
stored in clean airtight bottles at an ambient
temperature to avoid moisture absorption. Honey
sample A was obtained from a private beekeeper
(apiary); honey sample B obtained from a roadside
honey vendor and honey sample C obtained from a
Shoprite supermarket.

Laboratory analysis

The honey samples were taken to the Central
Services Laboratory Division of National Root Crops
Research Institute Umudike for physico-chemical
analysis.

Physical properties: the specific gravity was
determined by the pycnometer gravimetric method
described by Onimawo and Egbulem (1998); pH was
determined by electrode metre method (Pearson,
1976); Acidity of honey samples was determined
according to QSAE (2005); the amount of total
soluble solids (°Brix) was determined using a
refractometer (Q767-B, Tokyo, Japan) at 20 °C while
total solids content (%) was computed following the
equation described by Saxena et al. (2010).
Proximate composition: the moisture content of
honey was determined by following the procedure of
AOAC (1990) and expressed as the percentage;
crude protein was determined by the microkjeldal
method (James, 1995); crude fibre was determined
by Weeden method; ash content was determined by
impurities technique (Pearson, 1976; Ojiako and
Akubugwo, 1997); The carbohydrate content of the
test sample was determined by estimation using the
arithmetic difference method described by Pearson
(1976) and James (1995).

Mineral analysis: calcium (Ca), magnesium (Mg),
sodium (Na), potassium (K) and iron (Fe) were
determined through the method described by
Novozamsky et al. (1983)

Phytochemicals: Phytate was determined according
to the method described by Norhaizan and Nor
Faizadatul Ain (2009); oxalate was determined by
method described by Day and Underwood (1986);
tannin was determined according to Van-Burden and
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Robinson method (1981); and hydrogen cyanide
(HCN) by following Draft method OTM-29.
Statistical analysis

Data on physico-chemical properties of honey were
analyzed using one-way Analysis of Variance
(ANOVA). All posthoc tests were carried out using
Tukey-test and the standard level of significance was
p<0.05. We used the software Statistical Package for
Social Sciences (SPSS) version 25 (2017) for
windows for statistical analysis.

Results and discussion

Physical properties

There were significant variations (P<0.05) between
the mean values of the physical properties of the
investigated honey samples obtained from Enugu
State, Nigeria (Table 1). Roadside honey sample
showed significantly (p<0.05) higher total solid
contents  (82.08+0.04%) than the  apiary
(73.56+0.05%), and Shoprite (76.37£0.07%) honey
samples. These values are below the international
limit of >83% (USDA, 2019); but aligned with the
findings of Babarinde et al. (2011) and Saxena et al.
(2010), who found 72.2 — 76.5% and 78.4 — 82.8%,
respectively. Babarinde et al. (2011) and Kamal et al.
(2019) reported that glucose and fructose comprised
the total solids present in honey accounting for about
85%. However, the obtained results were higher than
the results recorded by Olugbemi et al. (2013) and
Osuagwu (2020) who reported a range value of
11.33% to 20.34%, in the study of honeys from
Umuahia, Abia State, Nigeria. The observed
variations obtained in values across the parameters of
the studied honey samples could be ascribed to
differences in multifloral origin of plant bearing
nectar which honeybees visited, climatic variation,
extraction and storage methods (Osuagwu et al.,
2020). The soluble solid (°Brix) is closely connected
to the amount of sugars existing in honey, making it
an essential marker of conceivable adulteration
(Kamal et al., 2019). Data presented in Table 1
showed that the °Brix of the studied honeys extended
from 70.23 to 81.23. The findings are in line with
the report by Dele (2017); Kamal et al. (2019);
Souza et al. (2006); Saxena et al. (2010); de Sousa et
al. (2016).

Specific gravity of honey is moisture content and
floral source dependent (USAD, 1985; EU, 2001).
The obtained specific gravity (S.G.) of the
investigated honey samples were: apiary (0.75%0.02);
roadside (1.54+0.04) and Shoprite (1.08+0.03). The
specific gravity of the apiary and Shoprite honey
samples were below the USDA (2019) standard
range limit of 1.38 — 1.45; Ndife, et al. (2014) range
of 1.42+0.15 to 1.44+0.52 and Olugbemi, et al.
(2013) range of 1.3415 to 1.3432. This is an
indication of higher viscosity (Onyenso et al., 2020;
Osuagwu et al., 2020). Roadside honey sample
recorded specific gravity of 1.54+0.04, above the
international tolerance range limit of 1.38 to 1.45
(USDA, 1985; EU, 2001). Differences in the specific
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gravity of the investigated honey samples could be
ascribed to the water content and floral source of the
studied honey samples (Osuagwu et al., 2020).

A higher free acidity value (>50mEq/kg) in honey is
an indication that fermentation has taken place (EU,
2001; Osuagwu et al., 2020). The acidity level (Free
acidity; is the acidity titratable with sodium
hydroxide up to the equivalence point) of the
analyzed honey samples ranged from 0.93+0.01 meq/
kg to 1.35+0.00 meg/kg, which was found within the
specified Codex, 2001(<40 meq/kg) and USDA,
2019 (>50 meq/kg); suggesting that the investigated
honeys were well processed, stored and stable
against fermentation. Ndife, et al. (2014), obtained a
similar range of free acid value from 1.30+£1.04
meqg/kg to 1.55£1.10 meqg/kg. Other studies stated a
higher range of acidity of honey, 35.7-40.5meq/kg
(Azonwade et al., 2018). According to Baroni et al.
(2009), the acidity of honey varied from 24.4 to
25.4meq/ kg, and changes with the source of nectar
(Sahinler et al., 2004). Inappropriate processing,
early harvesting, immature honeycombs and broods,

Table 1: Physical properties of the honey samples
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the action of microorganisms (Xerotolerant yeast)
can speed up the rate of honey fermentation, which
increases the level of total acidity (Sahinler et al.,
2004).

Generally, honey is acidic in nature disregarding its
geographical origin. It can be seen that the
investigated honey samples were acidic (pH 3.52-
4.32) and remained within the recommended limit
(pH 3.40-6.10) of the Codex Alimentarius
Commission (2001), which ensures honey freshness.
Low pH in the acidic range is an indication of good
shelf life and excellent stability of honey against
microorganisms and natural flavour. pH values of
analyzed honey samples corroborated with the
reported range of 3.80 to 4.13 for Southeast Nigeria
honey (Olugbemi et al., 2013); pH range of 3.01 to
4.21 for honey samples from Ceara State, Northeast
Brazil (Selene, et al., 2013), and a pH mean range of
4.10+2.01 to 4.47+1.93 (Ndife, et al., 2014).
Variations in pH values of honey could be due to
different acids found in different floral bearing nectar
honeybees visited, extraction and storage methods.

Reference
Parameters SampleA+SE SampleB+SE SampleC+SE standards
Total solids (%) 73.56°+0.05 82.08%+0.04 76.37°+0.07 >83.0
Soluble solids (°Brix) 70.23°+0.03 81.23%+0.04 75.66°+0.04 Not available
Specific gravity 0.75°+0.02 1.54%+0.04 1.08°+0.03 1.38-1.45
Free acidity (meg/ kg) 0.93"+0.01 1.35%+0.00 1.24%+0.04 <40 or <50.0
pH 4.11°+0.01 3.52°40.02 4.32°+0.02 3.5-45

¢ means superscripts within a row are significantly different (P<0.05). Sample A =honey from apiary; Sample
B = honey from roadside vendor; Sample C = honey from Shoprite supermarket; SE = standard error. Reference
standards = Codex Alimentarius (2001); United State Department of Agriculture for Honey Grading (USDA

2019).

Proximate composition

The mean values of proximate compositions of the
studied honey samples were presented in Table 2.
Apiary honey sample showed significantly (p<0.05)
higher moisture content (17.12+0.07%) when
compared to Shoprite supermarket (15.35+0.03%)
and roadside (9.15+0.03%) samples. Moisture
content of honey is an important factor for
consideration in relation to stability, storage,
exportability, fermentation and granulation. Low
moisture content of less than 18% confers on honey
longer period of preservation and against osmophilic
bacterial activities (EU, 2001; Osuagwu et al., 2020).
The moisture content of the studied honey samples
was found well below the imposed limit (< 20%) of
the regulatory commissions (Codex Alimentarius,
2001; EU, 2001) and ranged from 9.15 to 17.12%
(Table 2). However, the obtained honey moisture
content values were analogous to the report by
Onyenso et al. (2020) who had range value of
12.12+0.00 to 14.33+2.12%, in a study on
physicochemical properties of honey harvested from
different Langstroth hives in Umudike. Honey with
over 20% moisture content will ferment (White et
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al., 1962). Also, honey with carbohydrate content
greater than 83%, moisture content less than 17.1%
and storage temperature less than 11°C, will not
ferment (EU, 2001). A high amount of moisture is
responsible for the undesirable fermentation of honey
during storage, where osmotolerant yeast takes
advantage to form C,HsO and CO,. This alcohol
further oxidized to CH;COOH and H,0, and gives a
sour taste of honey (Imtara, et al., 2018; Kamal et al.,
2019).

Significant differences (P<0.05) in protein content
were observed among the samples. Roadside sample
showed significantly (p<0.05) higher protein content
(2.88+£0.06%) when compared with Shoprite
supermarket (1.79+0.03%) and apiary (0.92+0.02%)
samples. The crude protein values of the studied
honey samples: apiary (0.92+0.02%), roadside
(2.88+0.06%) and Shoprite (1.79+0.03%) were all
beyond the international limit of 0.3% (USDA 2019).
Osuagwu (2020) observed crude protein value range
of 0.04 to 1.06% on honeys produced in the Guinea
Savannah Zones of Nigeria and Ndife et al. (2014),
0.90+0.28% to 1.10+0.41% on honeys produced
from various apiary units of University of llorin,
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Nigeria. Differences in the values of crude protein in
honey could be linked to the differences in soils
composition, locations and floral origin Osuagwu
(2020).

Similarly, roadside sample showed significantly
(p<0.05) higher fat content (4.59+0.01%) than the
apiary (0.24+0.00%) and Shoprite supermarket
(0.15£0.04%) samples. There was no significant
difference between the fat contents of apiary and
Shoprite supermarket honey samples. Food of a
higher fat content stands the risk of rancid spoilage
during storage (Estevinho et al., 2012). Fat contents
of the apiary honey (0.24+0.00%) and Shoprite
honey (0.15+0.04%) samples were in the range
reported by Ndife et al (2014), 0.12+0.01% to
0.20+0.03% while roadside honey sample had high
fat 4.59+0.01% content. Osuagwu et al. (2020)
reported 0.31% to 0.35% fat content range for honey
produced in the Guinea savannah zones of Nigeria
while Leticia (2013) reported value of between
0.37% and 0.39%. The differences in the values of
fat could be due to variation in pollen that bees
visited (Osuagwu et al., 2020).

Roadside honey sample showed significantly
(p<0.05) higher ash content (3.51+0.09%) when
compared to apiary (0.36+£0.01%) and Shoprite
supermarket (0.28+0.08%) samples, while no
significant difference occurred between apiary and
Shoprite supermarket samples. The botanical source
of honey is assessed by its minerals, that is, ash
content (Kamal et al., 2019). It is a quality criterion
for botanical and geographical origin of honey
(Osuagwu et al., 2020). The ash contents of the
studied honeys: apiary (0.36+0.01%) and Shoprite
(0.28+0.08%) honey samples were within the
CODEX and European Food Commission standard
(< 0.6%) and also agree with the findings of Onyenso
et al. (2020) while that of the roadside (3.51+0.09%)
was higher. The higher ash content of the roadside
honey could be that it contained higher quantities of

Table 2: Proximate composition
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essential inorganic minerals or be attributed to the
soil where the honeybee plants grew (Ndife et al.,
2014; Osuagwu et al., 2020). The amount of ash
contained in the investigated honey samples showed
they could aid as ample sources of dietary minerals.
However, variation in the ash content of honey might
be due to beekeeping practices, harvesting and
processing methods, the nectar source and
geographical location (Saxena et al., 2010; Kamal et
al., 2019).

Fibre content of the analyzed honey samples varied
significantly (P<0.05). Roadside sample showed
significantly  (P<0.05) higher fibre content
(2.09£0.07%), compared with apiary (1.10+0.01%)
and Shoprite supermarket (1.05b+0.02%) honey
samples. No significant difference occurred between
apiary and Shoprite supermarket honey samples.
There were significantly differences (P<0.05) among
carbohydrates contents of the studied honey samples.
Shoprite  supermarket honey sample showed
significantly (p<0.05) higher carbohydrates content
(80.53+0.73%) compared with apiary (80.27+0.09%)
and roadside (77.79£0.09%) samples. The main
constituents of honey are the carbohydrates which
constitute about 95% of honey dry weight (Onyenso,
et al., 2020). The main sugars found in honey are the
fructose and glucose (White and Doner, 1980;
Onyenso and Akachuku, 2011). Osuagwu (2020)
reported that honey is a high energy carbohydrate
food and that the sugar content in honey is digestible
similar to the sugars found in fruits. Also, honey with
carbohydrate content greater than 83%, moisture
content less than 17.1% and storage temperature less
than 11°C, will not ferment (EU, 2001). Regarding
the carbohydrate (%) contents of the investigated
honey samples, the apiary (80.27+£0.09%) and
Shoprite (80.53+0.73%) samples had values closed
to the international limit of >83% (USDA, 2019).
Aneni et al. (2023) obtained 79.77¢/100g
carbohydrate content value for NIFOR honey.

Parameters SampleA+SE SampleB+SE SampleC+SE Reference standards
Moisture content (%) 17.12°+0.07 9.15°+0.03 15.35°+0.03 17.1-<20

Crude Protein (%) 0.92°40.02 2.88%+0.06 1.79°+0.03 0.27

Crude Fat (%) 0.24"+0.00 4.59°+0.01 0.15°+0.04 0

Ash (%) 0.36°+0.01 3.51°+0.09 0.28°+0.08 02-<0.6

Crude Fibre (%) 1.10°+0.01 2.09%+0.07 1.05"+0.02 0.2

Carbohydrates (%) 80.27%°+0.09 77.79°+0.09 80.53%+0.73 > 83

#¢ means superscripts within a row are significantly different (P<0.05). Sample A =honey from apiary; Sample
B = honey from roadside vendor; Sample C = honey from Shoprite supermarket; SE = standard error. Reference
standards = Codex Alimentarius (2001); United State Department of Agriculture for Honey Grading (USDA

2019).

Mineral content

The mean results of the mineral elements of the
investigated honey samples were presented in Table
3. There were statistical significance differences
(P<0.05) in the obtained values across the mineral
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nutrients. Roadside sample showed significantly
(p<0.05) higher sodium (Na) content
(4.59+0.04mg/100g) when compared with Shoprite
supermarket  (3.69+0.06mg/100g) and  apiary
(2.87£0.08mg/100g) samples. The results agreed
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with the range value of 0.9 to 26.7mg/100g reported
by Escuredo et al. (2011), on their study of Blossom
honey and Honeydew honeys from Northwest Spain.
The Recommended Dietary Allowance (RDA) of
Sodium for men ranged between 400mg to 420mg
and for women varied from 310mg to 320mg
(Osuagwu et al., 2020). The average amount of
Sodium per 100g honey is 2.85mg and per one
tablespoon serving 21g is 0.6mg (Sweeteners,
Desserts, 2005). Minerals in honey vary according to
the botanical origin and soil composition (Onyenso
and Akachuku, 2011).

Similarly, Roadside sample showed significantly
(p<0.05)  higher  potassium  (K)  content
(45.66+0.05mg/100g) when compared with apiary
(37.30£0.00mg/100g) and Shoprite supermarket
(32.09+£0.01mg/100g) samples. Potassium is the most
abundant mineral present in the honey samples
among the mineral elements in this study and values
ranged between 32.09+0.01 to 45.66+0.05mg/100g.
The reported values in this investigation though
lower than the specified standard limit of 52mg/100g
for honey (USDA, 2019) agreed with the values
obtained by Escuredo et al. (2011) who documented
a range of Potassium values from 32.8 to
312.1mg/100g on the study of Blossom honey and
Honeydew honeys from  Northwest  Spain.
Differences in Potassium values could be due to the
nature of soils on which nectar plants thrive and
variation in locations. However, the Recommended
Dietary Allowance (RDA) of Potassium for men and
women ranged from 1600mg to 2000mg (Pamplona,
2006). The average amount of Potassium per 100g
honey is 50.0mg and per one tablespoon serving 21g
is 11.0mg (Sweeteners, Desserts, 2005).

Significant difference (P<0.05) in calcium (Ca)
content were observed among the analyzed honey
samples. Roadside sample showed significantly
(p<0.05) higher Ca content (4.13+0.03mg/100g9)
when compared with apiary (3.13+£0.03 mg/100g)
and Shoprite (2.58+0.07mg/100g) samples. The
mean Calcium content obtained from the studied
honey samples were lower than the standard limit of
6mg/100g prescribed by USDA (2019), and agreed
with results reported by Escuredo et al. (2011), who
documented mean range from 2.8mg/100g to

Table 3: Mineral contents

OSAAT FUTO 2023

16.6mg/100g, on the study of Blossom honey and
Honeydew honeys from Northwest Spain. The
average amount of Calcium per 100g honey is 4.8mg
and per one tablespoon serving 21g is 1.0mg
(Sweeteners and Desserts, 2005). Minerals in honey
vary according to the botanical origin and soil
composition (Franchini et al., 2007; Pohl, 2009;
Onyenso and Akachuku, 2009).

Similarly  roadside  honey sample  showed
significantly (p<0.05) higher magnesium contents
(2.87£0.05mg/100g) when compared with apiary
(1.74+0.03mg/100g) and Shoprite supermarket
(2.05£0.08mg/100g) samples. There was no
significant difference (p<0.05) in Mg contents of
apiary and Shoprite supermarket honey samples. The
Magnesium content of the investigated honeys
ranged from 1.74+0.03 to 2.87+0.05mg/100g.
Differences in Magnesium content is ascribed to
differences in soils composition and different floral
nectar honeybee visited. The obtained Magnesium
results in this study is in agreement with the values
reported by Escuredo et al. (2011), who reported
mean range from 1.4mg/100g to 30.7mg/100g, on the
study of Blossom honey and Honeydew honeys from
Northwest Spain. The average amount of Magnesium
per 100g honey is 2.0mg and per one tablespoon
serving 21g is 0.4mg (Sweeteners and Desserts,
2005).

Iron (Fe) results indicated significant differences
(P<0.05) in the values obtained from various honey
samples. Roadside sample showed significantly
(p<0.05) higher Fe contents (0.83+0.03 mg/100g)
than apiary (0.59+0.02) and Shoprite supermarket
(0.42+0.02 mg/100g) honey samples. The mean iron
contents obtained from the studied honey samples
agreed with results reported by Escuredo et al.
(2011), 0.0 — 1.1mg/100g, obtained on the study of
Blossom and Honeydew honeys from Northwest
Spain. Differences in the obtained values of iron in
this investigation could be due to soils composition
and floral origin. In an average amount of 100g
honey, the amount of Iron is 0.25mg and an average
amount of 21g honey of one tablespoon, the amount
of Iron is 0.05mg (Sweeteners and Desserts, 2005).

International

Parameters SampleA+SE SampleB£SE SampleC+SE Standard
Na (mg/100g) 2.87°+0.08 4.59°+0.04 3.69°+0.06 4
K (mg/100g) 37.30"+0.00 45.66°+0.05 32.09°+0.01 52
Ca (mg/100g) 3.13°+0.03 4.13%+0.03 2.58°40.07 6
Mg (mg/100g) 1.74°+0.03 2.87°+0.05 2.05°+0.08 2
Fe (mg/100g) 0.59°+0.02 0.83°+0.03 0.42°+0.02 0.42

¢ means superscripts within a row are significantly different (P<0.05). Sample A = honey from apiary; Sample
B = honey from roadside vendor; Sample C = honey from Shoprite supermarket; SE = standard error. Reference
standards: United State Department of Agriculture for Honey Grading (USDA 2019).

Phytochemical contents
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The mean results of the phytochemical contents of
the investigated honey samples were presented in
Table 4. The result showed no significant differences
(P>0.05) between the phytate, HCN contents of
apiary, roadside and Shoprite supermarket honey
samples. There was no presence of oxalate in the
three honey samples. Phytate is an anti-nutritional
component of honey and other food substances. It is
the molecule that is formed when phytic acid binds to
a mineral. The mean phytate contents of the studied
honey samples aligned with 0.38 mg/100g reported
for honey sample from Biase Southern of Cross
River State, Nigeria (Igbang et al., 2018) and less
than 22.29 - 961.20 mg/100g reported for honey
samples from four Northern states of Nigeria
(Oriolowo et al., 2019). Phytate in human diets
significantly lowers cholesterol and the risk of
coronary diseases (Klevay, 1974). It also helps in the
management and prevention of diabetes as well as
growth of different cancer line (Shamsuddin et al.,
1996). However, at higher consumption rate, phytate
has been associated with nutritional diseases such as
ricket in children and osteomalacia in adults (Adeniyi
et al., 2016). Tannin is nontoxic and can generate
physiological responses in animals (Scalbert, 1991).
The tannin contents of honey samples studied ranged
were lower than 278.48-426.14 mg/100g reported for
four honey samples from Northern state of Nigeria
(Oriolowo et al., 2019). Tannin has a number of
nutritional and health benefits such as being an anti-
oxidant,  cardio-protective, anti-inflammatory,
anticarcinogenic and anti-mutagenic (Kumari and
Jain, 2012). Similarly, plants containing tannin have
been reported to be used for healing of wounds,
varicose ulcers, hemorrhoids, frost bile, burn in
herbal medicine and selectively inhibit HIV
replication (Onyenso, 2018). However, at higher
concentrations, tannins may complex with food
thereby rendering digestive enzymes like trypsin,
chemotrypsin, amylase and lipase less effective
(Felix and Mello, 2000). The hydrogen Cyanide
contents of the studied honey samples were below
the critical level of 500mg/kg (Onwuka, 2005;
Onyenso, 2018).
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Table 4: Phytochemicals contents

O©SAAT FUTO 2023

Parameters SampleA+SE SampleB+SE SampleC+SE International Standard
Phytate (mg/100g) 0.23%+0.02 0.36°+0.03 0.28°+0.03 Not available
Tannin (mg/100g) 0.32°+0.02 0.58%+0.04 0.23°+0.02 Not available
HCN (mg/100g) 0.02%+0.01 0.05%+0.01 0.00%£0.00 Not available
Oxalate (mg/100g) Nil Nil Nil Not available

¢ means superscripts within a row are significantly different (P<0.05). Sample A =honey from apiary; Sample B =
honey from roadside vendor; Sample C = honey from Shoprite supermarket; SE = standard error.

Conclusion

This study evaluated the physicochemical properties of
some honey samples from Enugu State, Nigeria.
Results of two major parameters moisture and ash
contents which are used in determining honey quality
however indicated that the three honey samples studied
recorded values within the known standards thereby
meeting the requirements of quality honeys as
described in Codex Alimentarius; the U.S. Department
of Agriculture (USDA) and European Regulatory
Commissions for bee honeys. The highest moisture
content of all the studied honeys is 17.12% and this
confers on the samples stability, against osmophilic
bacterial activities, long period preservation. Honeys
from Enugu State, Nigeria, are of good quality.
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