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Abstract

A total of 15 honey samples from different five sources
and two origins were analyzed ,results are presented
concluded ,specific gravity ,viscosity (Poise) ,colour,
granulation, EC (%),TSS % ,moisture %, pH ,free acidity
mg/kg, lacton mg/kg , total acidity mg/kg ,fructose %,
glucose %, sucrose %, maltose %, HMF (mg/kg) and
protein %.

The results of physical properties was specific gravity
parallel ranged from 1.396 to 1.44 , viscosity ranged 19.63
to 87.83 (Poise), colour ranged 0.136 to 0.328 , granulation
ranged 1.451 to 2.01, EC from 0.009 to 0.044 % and TSS
ranged 80 to 83.17 % .

The results of chemical properties was parallel ,showed
that, pH ranged from 3.66 to 4.77,free acidity 11.7 to 125.67
mqg/kg , Lacton 10.5 to 34.3 mg/kg ,total acidity 26.2 to
140.67 mqg/kg ,fructose 38.58 to 41.0 % , glucose 30.1 to
33.4 % , sucrose 0.9 to 3.97 % , maltose 4.03 to 9.9 %
HMF 2.9 to 20.57 mg/kg and protein 0.43 to 0.96 %.

INTRODUCTION

The composition of a particular honey sample greatly depends on the
composition of nectar when it originates. A number of investigations have been related
to physical properties and chemical composition of honey ( Arquilue, et a/. , 1994).

Besides carbohydrates ( 1.3%sucrose , 38.2% fructose , and 31.3% glucose) ,
honey also has other components such as minerals salts , acids , amino acids and
proteins ( Belitz & Grosch, 1988) .

Honey is produced by bees from nectar collected from ﬂo;vers or other plants
secretions. These are converted by bees into honey by the addition of enzymes
produced by the bees and through evaporation of the water content. Water and sugar
make up most of the content of honey (99%) . The remaining 1% comprises a
number of compounds found in very smali amounts , but important in giving a honey
its personality ; these include enzymes , organic acids , minerals and amino acids,
Laurino and.Gelli (2000)
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This work was implemented in the Beekeeping Res. Plant Protec.Res. Intst.
during the year 2003- 2005.
The aim of the work is study the chemical composition of honey produced by

Apis mellifera lamarckii L in two region (Assiut and Siwa)
MATERIALS AND METHODS

Sample of Egyptian honeys were collected from Egyptian honeybee colonies

(Apis mellifera lamarckii L) from two regions (Assiut and Siwa) in Egypt. All the
samples fresh were analyzed for the following properties:-

Physical properties; specific gravity, v}scosity, colour, electrical conductivity (%),
granulation (G/W) and total soluble solids (% ).

Chemical properties; moisture (%), pH, free acidity (mqg/kg) , lactone (mq/kg),
total acidity (ma/kg) , fructose (%), glucose (%), sucrose (%), maltose (%) , protein
(%) and Hydroxymethylforfural (HMF) .

The physical properties

The specific gravity was meggpredﬂagcording to (Wedmore, 1955) , the viscosity
was “meastired “aécording to (Munf'b, 1943) , the color’ was measured according to
(White , 1978) , the granljlation-was measured according to the electrical conductivity
( % ) was measured according to (AOAC,1990 and Vorwohl , 1964).

We used 10 gm of honey sample to determinate the specific gravity, colour and

electrical cond.uctivity .
The chemical composition

The moisture (%) was measured according to (AOAC,1990), the total soluble
solids (%) was measured according to (The AOAC, 1980). The quantitative of sugars
by using High Performance Liquid Chromatography (HPLC) and measured the
cqncentration of fructdse‘, glucose , sucrose and maltose (%) according to (Bogdanov
and Baumann, (1988), the total protein was measured according to (Loiseleur,1963),
while the Hydroxymethylifofural (HMF) was measured according to( Lee, et a/. , 1990).
We used 1gm to determinate the moisture, the total soluble solids , fructose, glucose ,

sucrose and maltose and 0.2gm to determinate the protein.
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RESULTS

Data in Table (1) show the physico-chemical properties of honey produced in
Assiut and Siwa by Apis mellifera lamarckii . Five types of honey were produced (
clover, citrus , cotton ,alfa alfa and eucalyptus honeys) through three years . The
average of specific gravity of five honeys were ( citrus 1.396, clover 1.4, cotton 1.41,
alfa‘alfa 1.407 and eucalyptus 1.44 ) ,viscosity ( citrus 19.69, clover 69.33 , cotton
34.63 , alfa alfa 48.4 and eucalyptus 87.83 poise) , colour ( citrus 0.328, clover 0.256
and cotton 0.213 , alfa alfa 0.136 and eucalyptus 0.30 ) , granulation ( citrus 1.415,
clover 1.716 ,cotton 1.546, alfa alfa 1.7 and eucalyptus 1.949 ) , EC.( citrus 0.016 ,
clover 0.009 , cotton 0.013, clover 0.018 ahd eucalyptus 0.044 %) and TSS. ( citrus
80.0 , Clover 83.7 and cotton 80.17 , alfa alfa 81.0 and eucalyptus 83.17 % ) .

In casAe of chemical composition , the avé;age of moisture content of honey
sarr{ples was ( citrus 20.0 , clover 17.5 , cotton 19.8, alfa alfa 19.0 and eucalyptus
17.13 %) , pH ( citrus 3.73 , clover 3.7 , cotton 3.66 , alfa alfa 4.'77 and eucalyptus
4.23 ) , free acidity ( citrus 26.0 , clover 11.7 ; cotton 43.3, alfa alfa 125.67 and
eucalyptus 47.67 mq/kg) , lacton ( citrus 34.3 , clover 11.2 , cotton 19.0 , alfa alfa
15.67 and eucalyptus 10.5 mg/kg ) , total acidity ( citrus 60.0 , clover 26.2 , cotton
62.33, alfa alfa 140.69 and eucaly;itus 56.83 ma/kg ) . Fructose content was ( citrus
41.0 , clover 38.9 ,cotton 38.58, alfa alfa 39.77 and eucalyptus 40.37%) , glucose
(citrus 30.4 , clover 30.1 , cotton 30.7 , aifa alfa 31.77 and eucalyptus 33.4 % ) ,
sucrose { citrus 0.9 , clover 2.5 , cotton 2.9, alfa alfa 2.07 and eucalyptus. 3.97 % ),
maltose ( citrus 9.9, clover 6.6 , cotton 4.7, alfa alfa 4.03 and eucalyptus 4.97 % )
HMF ( citrus 14.5, clover 6.4 cotton 2.9, alfa alfa 20.57 and eucalyptus 3.98 mg/kg )
and protein ( citrus 0.43, clover 0.75 , cotton 0.96 , alfa alfa 0.76 and eucalyptus
0.61 %)

DISCUSSION

The physical characteristics of honey of practical importance is density.
Honey density, expressed as specific gravity (Sg) , it depends on the water content of
the honey . The densities of tested honeys (Table 1) could be ranged 1.396 — 1.41
and 1.407 — 1.44 in Assiut (As) and Siwa (Sw) honey, respectively, these densities fall
within the reported values by Tharwat & Nafea (2006) who reported that specific
gravity (5g) of Saudi Arébia honey ranged 1.42 — 1.43
Colour (as an optical density) varies with botanical origin , period and sﬁorage
condition , but transparency or clarity depends on the amount of suspended particles
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such as pollen. Data in Table (1) show that colour recorded 0.213 - 0.328 and 0.136 -
0.30 in (As) and (Sw) honey , respectively.

These results are in line with Thawley (1969) who explained that the dark color
was partially attriputed to condensation between amino acids and sugars in honey of
the coloring 'mé't:efials are plans pigments .

TharWat & Nafea (2006) concluded that the colour of Saudi Arabia honey
samples ranged 0.25 - 0.94 .

Table 1 . Physiéo- chemical properties of different types of honey collected by

Egyptian honeybee colonies . ( mean of three years )

Parameters - . Assiut Siwa

?Citrus ‘ Clover Cotton Alfa alfa Eucalyptus
Specificgravity | 139 |  1.40 _ 141 1.407 1.44
Viscosity(Poise) 19.63 69.33 34.69 484 87.83
Colour »|  0.328 0.256 0.213 0.136 0.30
Granulation [ 1.451 . 1.716 1.546 1.7 2.01
EC (%) &l 0016 . 0.009 0.013 0.018 0.044
TSS % 80.0 83.17 80.17 81.0 83.17
Moisture % 20.0 17.5 19.8 19.0 17.13
pH ‘ 3.73 3.7 3.66 4.77 4.23
Free acidity _

©-26.0 11.7 433 125.67 47.67
maq/kg
Lacton ma/kg 34.3 112 19.0 15.67 105
Total acidity . ‘

60.0 26.2 62.33 140.67 56.83

ma/kg
Frucose . . | 410 38.96 38.58 39.77 4037
Glucose % 304 30.1 30.7 31.77 33.4
Sucose %"t . 09.- 2.5 2.9 2.07 3.97
Maltose % - - 99 . 6.6 4.7 4.03 4.97
HMF mg/kg - 145 6.4 2.9 20.57 3.98
Protein % 043 0.75 0.96 0.76 0.61

The loweri9 v?{a_ter content and the higher glucose content, the faster
crystallization . Temperature is important , since above 25 and below 5 °C virtually no
crystallization occursj, Granula"ti';.)n' of honeys tested were similar, it was ranged
between 1.45 -';11.'7IG and 1.7 - 2.01 in' (As) and (Sw) honey, respectively, Table (1).
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Comparable results are reported by other authors such as Tharwat & Nafea
(2006) who found that glucose / water 1.72 — 2.18 of Saudi Arabia honey .

Considerable differences in the electrical conductivity ( EC ) values of the tested
honeys 0.009 - 0.016 % and 0.018 - 0.044 in (As) -and (Sw) honey,
. respectively,(Table 1). These results were in agreement with Mishref ef al, (1999)
who found that the EC of Egyptian honey was (0.45, 0.72, 0. é7%) for clover, cotton
and sunflower, respectlvely Tharwat & Nafea (2006) found that the EC of Saudi
Arabia honey samples ranged 0.01 - 0.09 % . A

The Total soluble solids (TSS) values of honey samples were approximately
the same in all honey samples (Table 1), it ranged from 80.0 — 83.17 — 81.0 - 83.17
% in (As) and (Sw) honey, respectively Table (1). The dry matter, which shouid be 78
% or more , is responsible for protecting honey from fermentation . In this respect ,
Al-Arify (1998) found that the T.S.S of Saudi Arabia honey ranged 81.73-84.33 %' .
While Tharwat & Nafea (2006) concluded that the (TSS) content of Saudi Arabia
honey ranged 83.0 - 84.5 % . '

‘The chemical composition of the floral honeyé including their contents of
water, carbohydrate ,reducing sugars (glucose, fructose and méltoée) and non
reducing sugar ( sucrose) , protein and HMF. )

The percentages of moisture in honeys tested were approximately 17.5 — 20.0
and 17.13 - 19.0 % in (As) and (Sw) honey, respectively, (Table, 1). These results
are in agreement with the values obtained by other authors. Nafea et a/ ( 2004)
found that the moisture of Egyptian honey ranged from 17.0- 19.5% .While Tharwat &
Nafea (2006) concluded that the moisture content of Saudi Arabia ranged from 15.5-
17.0 % . (Krell ,1996) found that the final water content depends not only on a
number of environmental factors during production, such as weather and humidity
inside the hive, but also on nectar conditions and treatment of honey during extraction
and storage.

The active acidity of a material is expressed as pH . The lactone present in
honey , contributes its acidity ( White and Doner , 1980 ) .The pH value of all tested
honey types ranges from 3.66 — 3.73 and 4.23 — 4.77 in (As) and (Sw) honey,
respectively Table (1) .These results are i_n line with those of Nafea et al (2004) who
found that pH of different types of honey ranged from 3.8 — 4.1

The acidity and HMF (Tablel) were used to determine the degree of
deterioration of the honey .All honey types were found to be within acceptable limit of
all samples . Owing to the presence of organic acids , in equilibrium with their
corresponding lactones , or internal esters, and some inorgaﬁic ions such as
phosphate and sulphate , thé values for the free acidity ranged from 11.7 — 43.3 and
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47.67 — 125.67 mg/kg in (As) and (Sw) honey, respectively ; the lactone acidity
(considered as the acidity reserve when the honey become alkaline ) ranges from 11.2
- 34.3 and 10.5 - 15.67 mg/kg in (As) and (Sw) honey, respectively , while the total
acidity ranges between 26.2 - 62.33 and 56.83 — 140.67 mqg/kg in (As) and (Sw)
honey, respectively Table(1) . Comparable results are reported by other authors,
Terrab et al, (2002) reported that free acidity ranged from 10.3 — 102, lacton acidity
ranges 0.01 and 21.4, while total acidity ranges between 12.6 — 115 mqg/kg.

The largest portion of the dry matter in honey consists of sugars. This
attributes to the characteristic physical properties of honey : high viscosity, high
density, and immunity from some types of spoilage. (White and Doner, 1980)

Results in Table (1) show that the concentration of fructose ranges 38.58 —
41.0 and 39.77 — 40.37 % in (As) and (Sw) honey, respectively . As for glucose
content , it ranges from 30.1 — 30.7 and 31.77 — 33.4 % in (As) and (Sw) honey,
respectively . On the other hand the reducing disccharide maitose a marked reduction
was observed in concentration in the tested honey 4.7 — 9.9 and 4.03 — 4.97 % in
(As) and (Sw) honey, respectively . On the contrary , a marked elevation in the
sucrose content was recorded in the tested honeys 0.9 - 2.9 and 2.07 — 3.97 % in
(As) and (Sw) honey, respectively . however, Nafea et a/(2004) concluded that 36.9
- 41.0 % fructose , 28.3 — 34.2 % glucose, 1.1 — 4.17 % sucrose and 2.8 — 5.5
maltose in Saudi Arabia honey .

HMF, is a breakdown product of certain sugar solution particularly fructose,
when stored at high temperature or for a long time or honey adulteration .In this
study the values of HMF of Egyptian honey ranged between 2.9 — 14.5 and 3.98 -
20.57 mg/kg in (As) and (Sw) honey, respectively in table (1) . However, Tharwat &
Nafea (2006) concluded that the HMF ranged from 0.48 — 21.12 mg/kg in honey of
Saudi Arabia honey.

Results Table ( 1 ) show that the crude protein content ranges from 0.43 — 0.96
% and from 0.61 — 0.76 % , in (As) and (Sw) honey, respECtively . This indicates
that the higher protein content was in Assiut honeys . Our results are slightly higher
than those reported by Lee et al (1990) , who rECorded a total protein content of
0.2 and 0.192 % , respectively. Nafea ef a/ (2004) concluded that crude protein of
different types of honey ranged as 0.31 -~ 0.44 % .

From obtained data it is clear that the biochemical variation can be useful for
separating at least some different honey types within different types .In my opinion
different factors affected the cbmposition of different types of honeys resulted from
different origin and different regions.
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