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Honey is a natural product produced by bees. It is a sweet and highly viscous product. Honeybees
collect flowers nectar or plant-sucking insects' secretions and secrete their enzymes to make honey.
One of the main enzymes in honey is diastase. It can split the starch in the nectar into dextrin and
maltose. Diastase is a useful indicator of the freshness and quality of honey. Many factors can
affect in its activity. In this study, we measured the diastase enzyme's action in four types of Sidr
honey, South Saudi Sidr honey, Anab Sidr honey, Pakistani (Kashmiri) Sidr honey and Yemeni
Sidr honey by using ultra violet visible spectroscopy system. The mean values were 32.37 IU/kg,
26.86 1U/kg, 17.28 IU/kg and 16.37 IU/kg respectively. We found that the South Saudi Sidr honey
has a high diastase number activity compared to other tested honey.
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Honeybees can produce honey from varies natural
sources such as floral nectar, trees exudates and
honeydew!!'. Since the ancient times, human used
a honey as food and medical product!®. Honey is a
highly nutritious product contains carbohydrates,
water, minerals, free amino acids, vitamins, and
proteins. It has pigments, flavonoids and antibacterial
activity®#. Honey is a good source for energy,
where it yields 64 calories per tablespoon®!. Glucose
oxidase, invertase, and diastase (amylase) are the
common enzymes found in honey!®. Honeybees
collect flowers nectar or the secretions of insects that
feed on plants and add these enzymes to produce
honey. Honey enzymes are secreted from the salivary
and pharyngeal glands of honeybees into their
stomach during honey production!”. Catalase and
acid phosphatase are other enzymes found in honey.
The plants and microbes are the sources of catalase
enzyme while nectar, pollen, and yeast are the
sources of acid phosphatase. Diastase is one of the
main enzymes found in honey among those®. It is
secreted by honeybees during collection and ripening
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of flowers nectar. Diastase can breakdown the starch
in nectar to dextrin and maltose®. It serves as a
practical gauge of honey's freshness!!%. In the past,
a number of European nations utilized diastase as a
gauge for honey quality. The content of diastase can
vary by floral source and geographical region. Many
factors can affect its quantification such as exposure
to high temperature and long-time storage!®. The
bees inadequate nectar digestion during a plentiful
nectar flow!'')] or pharyngeal gland seasonal activity
can effect on diastase activity!'>!*), In this manuscript,
we measured the diastase activity for many types
of Sidr honeys, such as South Saudi Sidr Honey
(SSSH), Anab Sidr Honey (ASH), Pakistani Sidr
Honey (PSH) and Yemeni Sidr Honey (YSH). We
showed that SSSH has higher diastase activity than
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ASH, PSH and YSH. This is may depend on several
factors.

MATERIALS AND METHODS
Honey samples:

Four types of Sidr honey according to the country
origin were collected from KSA markets and stored
in container at 4° until analysis.

Chemicals and reagents:

lodine solution (0.0007 N), acetate buffer-pH 5.3,
sodium chloride solution (0.5 m), and starch solution
2 %.

Instrumentation:

In this experiment, we used two instruments,
spectrophotometer and Water bath. The absorbance
of the solutions was determined at 660 nm by using a
HACH LANGE DR/3900 spectrophotometer.

Preparation of honey solution:

After weighing a 10.0 g sample of honey, 5.0 ml of
acetate buffer solution was added to a 50 ml beaker.
The honey sample was then dissolved by adding 20
ml of water. 3.0 ml of sodium chloride solution was
added to a 50 ml volumetric flask containing the
dissolved material. 50 ml was the new volume. The
honey was buffered first.

Diastase activity:

A 10 ml of honey solution was transferred to a 50
ml graduated cylinder and was put in the water bath
at 40° along with a flask containing starch solution.
After 15 min, 5 ml starch solution was added to the
honey solution, mixed and stop-watch was started.
At 5 min intervals, 1 ml was removed of aliquots
and 10 ml 0.0007 N iodine solution was added and
mixed then diluted up to 35 ml. The absorbance was
read at 660 nm of aliquots at intervals up to reached
absorbance of 0.235.

The Diastase Number (DN) was calculated by
dividing 300 by the time in minutes. This number
expresses the diastase activity as ml of 1 percent
starch solution was hydrolyzed by the diastase
enzyme in 1 g of honey during 1 h at 40°. This
diastase number corresponds with the Gothe-scale
number. Diastase activity=DN=ml starch solution (1
%)/g honey/h at 40°0'4],
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Statistical analysis:

Every experiment was carried out three times. At the
95 % (p<0.05) confidence level, the mean differences
were deemed statistically significant.

RESULTS AND DISCUSSION

The diastase enzyme is one types of enzymes found
in honey and contributes to its nutritional value.
It is produced by bees during honey ripening. The
evaluation of diastase enzyme activity is used as
indicator for honey quality.

Four types of honey were estimated for DN activity.
From Table 1, the SSSH for ten samples had the
highest mean value of DN activity with 32.37 [U/kg.
The mean Standard Deviation (SD) of ten samples of
SSSH equal to 6.25 (Table 1 and fig. 1). The data in
Table 2 showed that the mean value of DN activity of
estimated ten samples of ASH was 26.86 [U/kg less
than the DN of SSSH. Whereas, the mean standard
deviation (SD) value of ten samples of ASH showed
at 5.18 (Table 2 and fig. 2). The estimation of ten
samples from Pakistani (Kashmiri) Sidr honey (PSH)
appeared mean value of DN activity with 17.28 [U/kg
lower than ASH. While the mean SD of ten samples
from PSH was 3.34 (Table 3 and fig. 3). From data
presented in Table 3, the estimated ten sample of
Y SH exhibited DN activity with mean value of 16.37
IU/kg lower than PSH and mean SD for ten samples
was at 2.18 (Table 4 and fig. 4).

The results showed that SSSH had highest value of
DN activity with (32.371U/kg ) followed by ASH
with (26.86 1U/kg), Pakistani (Kashmiri) Sidr honey
(PSH) with (17.28 TU/kg ) and YSH with (16.37 TU/
kg). The highest diastase enzyme activity was found
in the SSSH with 32.37 IU/kg, while the lowest was
found in YSH.

Sidr honey is one of honey types. It is a natural product
produced by bees. Sidr honey is popular because of its
exquisite taste and health benefits. Sidr honey is made
by bees which feed only on the nectar of Sidr tree
(Ziziphus spina-christi L.) (fig. 5). It is rich with many
antioxidants and several bioactive compounds like
vitamins, phenolic, flavonoids, and fatty acids along
with these properties; it has also anticancer activities and
antimicrobial activity against many types of pathogenic
bacteria such as Bacillus cereus, Staphylococcus
aureus, Escherichia coli, Salmonella enteritidis, and
fungi like Trichophyton mentagrophytes.
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TABLE 1: THE DN ACTIVITY OF SSSH

Sample 1 2 3 4 5 6 7 8 9 10  Mean value of DN SD
DN (IU/kg) 31.5 333 32 37.5 24 38.4 24 37.5 32 40.5 32.37 6.25
SSSH

Fig. 1: The Mean Values of Diastase number Activity of SSSH
Note: (m): Mean=32.37 and (m): SD=6.25

TABLE 2: THE DN ACTIVITY OF ASH

Sample 1 2 3 4 5 6 7 8 9 10  Mean value of DN SD
DN(IU/kg) 333 30 22.2 31,5 30.6 26.3 17.2 30 21.4  26.1 26.86 5.18
ASH
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Fig. 2: The Mean Values of Diastase number Activity of ASH
Note: (m): Mean=2.86 and (m): SD=5.18

TABLE 3: THE DN ACTIVITY OF PSH

Sample 1 2 3 4 5 6 7 8 9 10  Mean value of DN SD
DN(IU/kg) 12.8 209 17.6 15.3 13.9 15 23.1 187 20 15.5 17.28 3.34
PSH

Fig. 3: The mean values of diastase number activity of PSH
Note: (m): Mean=17.28 and (" ): SD=3.34
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TABLE 4: THE DN ACTIVITY OF YSH

Sample 1 2 3 4 5 6

7 8 9 10 Mean value of DN SD

DN (IU/kg) 159 15.2 17.2 159 18.7 16.8

13.1 133 20 17.6 16.37 2.18
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Fig. 4: The mean values of diastase number activity of YSH
Note: (m): Mean=16.37 and (m): SD=2.18

Fig. 5: (A): Sidr tree (Ziziphus spina-christi L) with fruits and (B): Flowers of Sidr tree (Ziziphus spina-christi L)

This study aims to evaluate the freshness and quality
of four types of Sidr honeys, SSSH, ASH, PSH and
YSH. The mean values activity of diastase number
was as follows, the highest one is SSSH with 32.27
IU/kg (Table 1 and fig. 1), then ASH with 26.86 TU/
kg (Table 2 and fig. 2), while PSH was 17.28 IU/
kg (Table 3 and fig. 3) and YSH had nearly half of
SSSH value that of 16.37 [U/kg (Table 4 and fig. 4).
We investigated that the SSSH had a highest diastase
activity than Anab, Pakistani and YSH (Table 5).
The diastase enzyme is one types of honey enzymes
contributes in its nutrition value. During honey
ripening, the bees add diastase enzyme which in
turn breakdown the glucosidic bonds in starch and
oligo- and polysaccharides then converts it into
simple sugars. The diastase enzyme in honey is
used to assess its quality!’®!. During estimation of
honey, if diastase enzyme is absent, this indicates
that this honey is a fake. The adulteration honey has
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undetectable diastase enzyme and it has DN value
zero and the content is usually solely sugar. The
diastase enzyme amount in honey based on ability of
bees to produce saliva. The higher value of diastase
enzyme in honey indicates to high concentration of
bees saliva. The diastase enzyme activity in honey is
an indicator of its quality. The good assessment of
diastase activity is shortly after harvesting of honey
(fig. 6). The suitable temperature for honey storage
is at room temperature nearly 26° and cold (£5°)
temperatures. The decreasing in diastase activity can
be during long time of storage or after heating!'®l.
Diastase enzyme is a useful parameter of freshness
and quality of honey. This indicates that SSSH was
fresher and has more quality than other tested Sidr
honey. The activity level of the diastase enzyme can
be affected by various factors such as during harvest,
water content, long-time storage and exposure to
high temperature and honey acidity!.
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TABLE 5: THE DN ACTIVITY AND STANDARD DEVIATION (SD) OF FOUR SIDR HONEYS

Honey type Mean value of DS (IU/kg) SD

SSSH 32.37 6.25
ASH 26.86 5.18
PSH 17.28 3.34
YSH 16.37 2.18

Fig. 6: Beekeeper during honey harvesting

The decrease in the diastase activity level of
ASH, PSH, and YSH to SSSH may be because
time of storage, the pH outside range of 5.3-5.6 or
exposure to high temperature. The poor processing
of Sidr nectar by bees or seasonal activity of the
salivary and pharyngeal glands are other factors
may also lead to decrease in the diastase levels!'!.
The qualitative parameters of European standards
described that a diastase activity index is no less
than 8 TU/kg!"®!. According to this indicator, the four
types of Sidr honey have the same quality. Further
studies can be conducted such as determination of
Hydroxymethylfurfual (HMF) and water content.

Diastase enzyme in honey is one of a useful parameter
for estimating the freshness and quality. In this
current study, it concluded that SSSH had highest
DN activity indicating that it was fresher other than
tested Sidr honey. Furthermore, all tested sidr honeys
exhibited same quality as the values of DN activity
were above 8 IU/kg (The qualitative parameters of
European standards). The freshness and quality of
honey appears that it contains a vital antioxidant and
flavonoids compounds.
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