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ABSTRACT

Honey had been well documented as oldest traditional medicines. Its use is recorded in
Egyptian papyri dated from 1900 to 1250 B.C. which used many of the Egyptian

prescriptions including honey. It is also mentioned in the Holy Qu'ran. Honey enhancing
the growth of tissues for wound repair, suppress inflammation, and bring about rapid
autolytic debridement. The objective of this study was aimed to determine the
Physiochemical analysis of some Saudi Arabia honey. The fresh 66 honey samples (3 kg
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Saudi Arabia of each) were kindly provided by Alnahal aljwal Company, 2016 flowering season. Honey
Article Info samp_le was _collected in_ a sterile universal gla_ss c_ontainer an(_j kept at 2— 8°C until tes’ged.

Physiochemical analysis was done. Determination of sediment content, total grains,
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fructose (g/100 g), fructose/ glucose sucrose (g/100 g) diastase enzyme activity, HMF and
microbiological examination were performed. Physiochemical analysis of honey samples

were varied according to different honey sources. It was obvious that the honey quality
was varied based on the botanical origins.

Introduction

Bee honey (Apis mellifera) is the most well-
known and economically important for the
production if different bee products which has
a great importance in medical aspects. Honey
is defined as the natural sweet substance
produced by honey bees, which collected from
the plant flowers nectars and honey dew
(Codex Alimentations 2001). The
geographical floral origin, season and
environmental factors reflected on the honey
properties and compositions (Da Costa Leite

et al., 2000; Kas'konien e et al., 2010; El-
Metwally 2015 and El Sohaimy et al., 2015).
Bee honey is one of the nutritive totally non-
allergic foods and energetic provider Rahman
et al., (2010), that body easily assimilates
Bogdanov et al., (2004). The important factors
related to honey quality are the sum of
fructose, glucose, fructose/glucose ratio and
glucose/water ratio which indicates the ability
of honey to crystallize (White and Doner,
1980; Manikis and Thrasivoulou, 2001;
Kas'konien e et al., 2010 and Buba et al.,
2013). The physicochemical properties of the
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honey depend on some elements as moisture
content (EI-Metwally, 2015 and EI Sohaimy et
al., 2015), melissopalynology (Stephens et al.,
2010 and Ponnuchamy et al., 2014).
Physicochemical parameters afford
quantitative results and allow an approximate
estimation of the presence of honey blends
Soria et al., (2004). This study aimed to
evaluate physicochemical characteristics of
some Saudi Arabia honeys as well as to assess
the different types of honey quality.

Material and Methods
Honey

A total of 66 samples of twenty-six Saudi
honey types were analyzed. The samples were
obtained 2017 flowering season directly from
professional beekeepers who declared their
botanical origin (From Authorized proved
apiary farm of Alnahal aljwal, Saudi Arabia).
Honey samples (1 kg each) were kindly
provided by Alnahal aljwal Company. The
collected honey samples were Shafalah
(Capparis spinose), Tabyah [Acacia origena
(A.negrii)], Fakhrah (Ziziphus nummularia),
Dahianah (Acacia hamulosa - Acacia laeta),

Wadi al Germ (Acacia hamulosa-Acacia
laeta), Rawdat Khereem (Ziziphus
nummularia). Wadi glianah  [Capparis

spinosa- Acacia origena (A.negrii)], Al Markh
(Leptadenia pyrotechnica), Al begedi (Acacia
asak- Acacia hamulosa), Gezan mountin
(Ziziphus spina-Acacia asak-Anisotes
trisulcus), Tanhat (Ziziphus nummularia),
Wadi Al Adawa [Acacia origena (A.negrii)],
Wadi Rock [Acacia origena (A.negrii)], Om
Al Zaabah (Ziziphus nummularia), Om Al
Asafeer  (Ziziphus nummularia), Wadi
Harmela [Acacia origena (A.negrii)], Horat Al
Alaa [Capparis spinosa- Acacia origena (A.
negrii)], Sidr (Ziziphus spina-christi), Sidr Al
Ganoub  (Ziziphus nummularia), Accacia
(Acacia nilotica), Talh (Thymus vulgaris),
Sidr Sheeh (Artemisia judaica), Korat

(Euphorbia cactus), Badiah Al Bahah
[Ziziphus  spina-christi  and  Artemisia
Judaica], Wadi Al Faw [Acacia origena
(A.negrii)] and Al Sahah (Acacia tortilis-
Blepharis ciliaris). Each honey sample was
collected in a sterile universal glass container
and kept at 2— 8°C they were stored in the
dark until tested.

Physiochemical analysis of honey

The physiochemical analysis of honey
samples (EI-Metwally 2015 and EI Sohaimy et
al., 2015). Determination of the pollen
analysis using an Olympus BX41 microscope
under 400 magnification. Pollen analyses of
honeys were performed according to the
methodology recommended by  the
International Commission of Bee Botany, and
the  International Honey = Commission
Louveaux et al., (1978) and total grains
Maurizio (1975). To confirm the botanical
origin of the honey samples, their general
sensory characteristics.

Moisture content was determined from the
refractive index of the honey (Bogdanov,
2009). Hydroxymethylfurfural was determined
after clarifying samples with Carrez reagents
(I and 1) and addition of sodium bisulphite
(based on methodology described in AOAC
and Helrich (1990). Absorbance was
determined at 284 and 336 nm in a 1 cm
quartz cuvette in a Kontron
spectrophotometer. Results were expressed as
mg/Kkg.

Diastase activity was measured using a
buffered solution of soluble starch and honey
which was incubated in a specially designed
glass tube, shaped to end in an inverted 'V, in
a thermostatic bath until the endpoint was
determined photometrically (Spectronic 20).
Results were expressed (as Gothe degrees) as
ml of 1% starch hydrolysed by an enzyme in 1
g honey in 1 h (AOAC, 1990). pH was
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measured in a pH meter (AOAC, 2005) from a
solution containing 10 g honey in 75 ml of
COz-free, distilled water. Sugar composition
was performed as (AOAC, 2005). With all
these analyses, the criteria laid down by the
Regulations of the International Honey
Commission (IHC 1997 and Saudi Arabia
Regulations SASO (1990) were applied.

Statistical analysis

Data were analyzed statistically using student
"T" test showing mean + SD. Data were
compared using one way. Statistical
significance was accepted at p < 0.01
according to*!.

Results and Discussion

Total of 66 honey samples were collected
belong 26 honey samples from different
localities in Saudi Arabia. The results of the
honey pollen analysis are shown in Table 1.
The dominant pollen was illustrated. The
moisture content of honey is highly important
factor contributing to its stability against
fermentation and granulation during storage
(Singh and Bath, 1997). As well as to detect
inappropriate storage conditions or possible
adulteration during honey production (White,
1979; Kahraman et al., 2010; Kaskoniene et
al., 2010 and da Silva et al., 2016). In this
study, the moisture content of honey ranged
from 11-18% of samples (Fig. 1).

The results for the studied honey samples,
showed moisture content below than 20% for
the tested samples. Nevertheless, moisture
content established by the European Union
Directive e for heather honey is 23%, which is
considered acceptable for these samples. The
EU Directive 2001/110/CE (EU, 2001)
established a maximum value of 20% of water
content, for honey intended for consumer use.
They were in an acceptable range according to
the regulations of the International Honey

Commission (IHC 1997 and Saudi Arabia
Regulations SASO (1990).). The moisture
content of samples in permitted levels was
found similar to (Al-Khalifa and Al-Arify,
1999; Przybylowski and Wilczynska, 2001;
Rodriguez et al., 2004; Nanda et al., 2003;
Guler, 2005 and Duman et al., 2008). The
different moisture content of honey depends
on harvest season, the degree of maturity
reached in the hive and moisture content of
original plant (Finola et al., 2007).

These may be due to the climatic factors and
storage conditions. On the other hand,
moisture content of honey can vary as a
function of the source of nectar used by the
bees or the weather conditions of the region
where the honey is produced.

The acidity of honey is due to the presence of
organic acids, particularly the gluconic acid, in
equilibrium with their lactones or esters and
inorganic ions such as phosphate and chloride
(Al-Khalifa and Al-Arify, 1999). The free
acidity that is characterized by the presence of
organic acids in equilibrium with their
corresponding lactones and some inorganic
ions, such as phosphate, sulfate and chloride,
was lower than 50 mequiv. /kg for the most
studied honey samples (Soria et al., 2004;
Kahraman et al., 2010; Kaskoniene et al.,
2010 and da Silva et al., 2016). The mean
value of total acidity was ranged from 6 — 90
meq/kg (Fig. 2). Similar results were detected
by Yilmaz and Kufrevioglu (2000) and Ozcan,
et al., (2006). In Turkey and in Argentina a
previous study, showed lower levels of total
acidity were reported by by Yilmaz and Yavuz
(1999) and Finola et al., (2007), respectively.
Higher acidity was reported by Esti et al.,
(1997), Costa et al., (1999) and Cantarelli et
al., (2008). Differences between the findings
obtained from several studies and our findings
may be caused to differences in geographical
condition, harvesting procedure and storage
condition.
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Table.1 Pollen in different honey samples
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The widely recognized parameters indicating
the freshness of honey are diastase activity
and the HMF content (Mendes et al., 1998;
Terrab et al., 2003). In the present study,
diastase levels in honeys from different
localities in Saudi Arabia were in the range of
6-50% (Fig. 3). Devillers et al., 2004,
Cantarelli et al., 2008, Sahinler and Gul 2004
and Esti et al., (1997) found that the diastase
activity had a mean of 22.4%, 19.7%, 17.9%
and 39.1%, respectively. In contrary, lower
values were found by Al-Khalifa and Al-
Arify (1999) and Duman et al., (2008). The
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range of HMF was 1 to 55 mg/kg (Fig. 4).
Significantly similar levels as data presented
here were reported for honeys from France
(3.28 mg/kg, Devillers et al., 2004), Italy
(7.80 mg/kg, Esti et al., 1997), Spain (Nalda
et al., 2005) and Turkey (25.9 mg/kg, Akyuz,
et al., 1995). Mendes et al., (1998) reported
HMF levels in the range of 1.7-471 mg/kg.
The variation in the activity of diastases and
HMF may be related to source of honey as
well as climate of region (Singh and Bath,
1997).
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The major constituents of honey are glucose,
fructose and sucrose Figures 5-8. In this
study, the levels of these sugars were ranged
from 33-43 (glucose), 24 -43 (fructose) and 0-
5.1 (sucrose). The F/G ratio ranged from 0.7
to 1.2. Our findings showed approximately
similarity with the results of Yilmaz and
Yavuz (1999), Przybylowski and Wilczynska
(2001), Erdogan et al., 2004 and
Ouchemoukh et al., 2007. The level of
sucrose differs according to the maturity
degree and origin of the nectar compound of
the honey. Cantarelli et al., (2008) reported
sucrose content in honey samples at the
average of 4.05%. In another study, sucrose
was detected between 2.21% and 5.52%
(Rodriguez et al., 2004). Our findings showed
approximately similarity with these results
were detected in previous studies [Higher
(Duman et al., 2008) and lower results (Al-
Khalifa and Al-Arify, 1999; Ozcan et al.,
2006)]. The results of this study indicate that
honeys contain sugar, bees were not fed with
sugar solution instead of nectars, early
harvesting before honey ripened in the
honeycomb honeys have been mixed (Unal
and Kuplulu, 2006).

From offer mentioned results concluded that
the result of this study indicated that honey
samples from different region of Saudi
Arabia, were mostly at good quality. Honey
samples that are available has differ in quality
on account of various factors like seasons,
packaging and processing conditions, floral

source, geographical origin, and storage
period.
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