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ABSTRACT

The concentration of some mineral elements in various Libyan dates (Ami, Tabuni, Bakrari, Amftiti, and Al-
Fazani) was estimated to be higher than the limits of the Libyan standards, which specified that the moisture
content should not exceed 26%, with the exception of the Bakrari dates, which were within the Libyan standards of
(3690-4212 ppm), followed by magnesium at concentrations ranging from (690- 870 ppm), calcium ranging from
(207- 688 ppm), sodium at (68-112 ppm), iron at (24.9- 37.9 ppm), and copper and chromium with concentrations
ranging from (3.93-5 ppm) and (0.31-0.51 ppm) respectively. As for lead, its concentration in the studied samples

was less than the device's detection limits.
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INTRODUCTION

The palm tree is considered a perennial tree, and there
are many varieties around the world, up to nearly 2000
varieties!), with Libya alone having 392 varieties.
Libya's production of dates is estimated to be around 153
million tons, the southern regions are considered to be
the most productive areas for dates, particularly dry
varieties.

Dates are excellent sources of key nutrients such as
sugars, organic acids, fats, proteins, dietary fiber,
vitamins, etc.l®! Dates also contain significant amounts of
minerals such as calcium, potassium, iron, magnesium,
copper, phosphorus, zinc, selenium, fluorine, sulfur,
cobalt, manganese, and boron.™ It is regarded as the
phosphorus-richest fruit.”! The proportion of mineral
elements in the weight of dry palm dates is about 2 to
3%.1) 100g of dates, or approximately 7 dates, were
found to contain enough magnesium, manganese, copper,
and sulfur for the human body's daily needs, as well as a
quarter of its calcium, potassium, and half of its iron
needs, as well as a high concentration of phenols and
antioxidants that protect against cancer.”

Researchers intensively study the chemical composition
of dates where (Al-Hooti et al. 1992) studied the content
of mineral elements in dates during their development
stages and found that the content of potassium,

magnesium, calcium, phosphorus, zinc, and sodium
continues to decline during their growth stages until it
reaches its lowest level in the date phase.®®!

A study conducted on five varieties of dates in Misrata,
Libya, also showed that the concentration of lead in one
of the dates samples was 0.18 ppm, which is considered
higher than the limit allowed according to the world food
standards, which is 0.1 ppm, and Libyan standard
specifications, Parchment 594 for 2009, on the maximum
lead limits in food and drinking water.”® The aim of this
study is to estimate the concentration of some mineral
elements and to know the extent to which the mineral
content varies in some local date varieties in order to
compare them and to determine the best types of these
varieties to study, as well as to determine the humidity to
see the extent to which the date types under study are
tolerant of conservation and storage.

EXPERIMENTAL

Collection of Samples

Five types of date samples were collected from a local
market in Zliten, Libya. These samples are locally
produced in Zliten; namely: Ami, Tabuni, Bakrari,
Amftiti, and Al-Fazani. Mature and high-quality dates
were selected and cleaned from dust and suspended
impurities and kept refrigerated until use.
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Estimate the percentage of moisture in dates
Estimation of the moisture in dates

The moisture content was estimated as stated in (AOAC
1990),[10] in which 30g of each "deseeded" sample
under study was weighed in a dry crucible, then placed in
a drying oven at (115°C) until the weight stabilized, then
placed in a dryer for 15 minutes to cool, then weighed
and calculated humidity after the stability of weight.
Humidity% _ sample Initial weight-dry sample weight +100 Eq (1)

sample inatial weight

Estimation of the seed-to-date ratio

The weight of a random sample of 10 fruits was assigned
to the ratio of the seeds to the fruit of dates, by and then
separated the seeds from the dates, according to the
weight of the seeds of the same samples, the process
applies to the five types of dates, to determine the ratio

of the seeds to the fruit of dates.

1d % mass of 10 date seeds
veild % =

mass of 10 dates x 100 Eq(2)

Estimation of organic and inorganic matter

The organic and inorganic matter were estimated
according to (Gayba, 2015) method,™” which involved
weighing 15g of each sample in a ceramic crucible and
heating it in oven at 550°C. The ceramic crucible is then
placed in a dryer (Desiccator) for half an hour before
being weighed, this weight represents the total weight of
the crucible in addition to the ash of the sample
(inorganic or mineral material), from which the weight of

the organic material is derived.

inorganic matter weight
g B 4100 Eq(3)

Inorganic Matter % = -
g date weight

date weight — inor ganic matter weight

Organic Matter % = x100 Eq(4)

date weight

Estimation of protein

The protein was estimated using Kjeldahl method, by
weighing 2g from each sample under study, then adding
10 ml of sulphuric acid (5M) and 1g of mixture (Copper
sulfate and sodium sulfate), then heating at (120 °C) in
the hood until the fumes stopped mounting, then adding
15 ml of sodium hydroxide solution (40%), after the
distillation process is complete, two drops of red methyl
were added , and it was calibrated with hydrochloric acid
1M. the protein was calculated by multiplying nitrogen
content by 6.25, where nitrogen accounts for about 16%
of protein weight.

Estimate the fat ratio
To estimate the fat using the method of (Abdullah et al,
2002), 5q of each sample under study were weighed,
extracted by petroleum ether in a Soxhlet device for 24
hr. heated until the solvent evaporation was complete,
placed in a dryer for 20 minutes, weighed, and the fat
ratio was calculated.

fat weight

Fat % =

100 Eq(5
sample weight x 1)

Where the weight of fat = the weight of the flask with the
ether extract of fat - the weight of the flask empty.

Estimation of Fibers

The fibers in dates were estimated using the method
described in (AOAC 1990), in which 3g of each sample
under study was weighed in 250 ml beaker, 200 ml of
sodium hydroxide (0.3 N) was added, heated to boiling,
then left at room temperature for 30 minutes, filtered,
and washed with 200 ml of sulphuric acid (2M), then
heated for 45 minutes, filtered, and washed with sodium
hydroxide solution (0.3 N), followed by hot water, then
with ethanol. The residue was dried, weighed, then
transferred to a dry crucible and placed in the burning
oven at 5000C for two hours. The crucible was then
placed in a dryer to cool and weigh, and the fiber ratio

was calculated.

fiber weight

Fiber % = x100 Eq(6)

sample weight

Estimation of Total Sugars

Total sugars in date samples was calculated according to
(Chema et al, 2010)™ as follows:

Total sugars = 100 - (total percentage of protein, fat,
fiber and ash) Eq (7)

Estimation of Reducing Sugar

By using (Abdullah et al., 2002) method™*?, in which 5g
of each sample was weighed in 100 ml flask completed
with distilled water, then placed in a water bath for 30
minutes, filtered, and transferred to another 250 ml flask,
and completed with distilled water. 50 ml of the prepared
solution was transferred to 100 ml flask and complete
with distilled water, the burette then filled with the
diluted solution, 15 ml of the solution was transferred to
a conical flask, and 12.5 ml of Fehling A solution and
12.5 ml of Fehling B solution were added, turning the
solution to blue, then the flask was heated on the flame
until the color turned " red", two drops of blue methyl
were added, and recorded the reading, The percentage of
reducing sugars was calculated.

Estimation of non-reducing sugars

Non-reducing sugars theoretically calculated the result as
following:

Non-reducing sugars = total sugars - reduced sugars Eq

(8)

Estimation of some mineral element concentrations
The concentration of some minerals in the studied dates
was estimated in ppm units according to the method
(Gyaba, 2015) with some modifications, where sodium,
potassium, calcium, and magnesium were estimated in
each extract using a flame photometer, while heavy
metals chrome, iron, copper and lead were estimated by
flame atomic absorption spectrometry.

RESULTS AND DISCUSSION

Through the results of the chemical analyses obtained in
this study for five varieties of local dates (Ami, Tabuni,
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Bakrari, Amftiti, and Al-Fazani) where the percentage of
seeds, humidity, and nutritional content were estimated

Humidity in date samples
Table 1: Humidity in date samples.

and discussed as follows:

Date Type | Amftiti | Bakrari | Tabuni | Ami | Al-Fazani
Dry Wight 18.06 23.04 20.37 | 16.48 19.65
Humidity% | 39.8 23.2 32.1 45.06 345

According to the results shown in table (1) and figure
(1), the humidity of the dates samples, with the exception
of Bakrari, was higher than the Libyan standard
specifications, which stated that the humidity should not
exceed 26%.

These findings were similar to (Abdessalem et al., 2008)
study™, which found humidity ranging from14 ~ 47%,
and differed from (Rania., 2014) study™, which found
humidity ranging 8.78 to 10.68%, which is low
compared to the current study results.
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Figure 1: Percentage of moisture in date samples.

Seed-to-date ratio

The ratio of seeds to dates in the five varieties is similar,
as shown in table (2) and figure (2), with the exception
of the Ami, which has the highest percentage of 15.32%
These findings are similar to those of (Ezri., 2013)!*%,

the Ami type has the weakest and lowest percentage of
date meat because the ratio of seed to dates is greater
than 15%.

Table 2: The ratio of seed to dates.

who discovered that the seed — to- date ratio ranged from Date Type | Total Wt. (g) | Seed Wt. (g) | Seed %
11,431% to 21.02%. Amftiti, 164.053 16.49 10.051
Bakrari 98.059 12.023 12.26
We conclude from previous results that the ratio of seed Tabuni 125.428 14.398 11.479
to dates in the Amftiti type is only 10.051%, indicating Ami 105.953 12.023 15.32
that the amount of dates meat is greater compared to Al-Fazani 119.775 15.48 12.924
other varieties studied, i.e. the Amftiti type has the
greatest economic benefit in terms of quantity, whereas
167
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Figure (2): the ratio of seed to dates.
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Estimate the amount of organic and inorganic matter
According to the results shown in table (3) and figure (3)
that the proportion of organic matter is much higher than
that of inorganic (minerals), and varies from type to type,
with Ami having the highest at 91.733%, and Bakrari
having the lowest at 88.066%. On the other hand, small
percentages of inorganic matter were found, ranging
from 8.26% to 11.93.

These findings are consistent with (Gyaba, 2015), which
found that the proportion of inorganic matters ranges
from 1.888% to 15,106%, and the current study's
findings differed from (chema et al., 2010), which found
that the proportion of inorganic matter ranges from
1.73% to 2.59%, and this difference can be explained by
the variation in the proportion of minerals in the soil
from one region to another.

Table 3: Percentage of organic matter and inorganic material samples of dates studied.

Date Type Organic Inorganic | Organic Inorganic
Matter (g) | Matter (g) | Matter % | Matter %
Amftiti, 13.327 1.673 88.846 11.153
Bakrari 13.21 1.79 88.066 11.93
Tabuni 13.44 1.56 89.60 10.40
Ami 13.76 1.24 91.733 8.26
Al-Fazani 13.54 1.673 90.266 9.73

100

= Organic Matter

B Inorganic Matter

Tabuni

Figure 3: Percentage of organic and inorganic matter in dates samples studied.

Percentage of protein, fat, sugars and fiber in studied
date samples

According to the results shown in table 4, sugars are the
highest percentage of the main nutrients found in dates,

while fiber and protein were low and somewhat close,
and fat was the lowest.

Table 4: Percentage of protein, fat, fiber and sugars in the types of fruit studied:

Date Type Protein | Fats | Fibers Total Reduced Non-Reduced
% % % Sugar % Sugar% Sugar%
Amftiti, 0.90 0.68 | 2.67 84.597 50.2 34.397
Bakrari 1.41 0.21 | 1.33 85.12 61.219 23.9
Tabuni 2.33 0.20 | 1.66 85.41 57.045 28.365
Ami 2.19 0.32 2.0 87.23 62.75 24.48
Al-Fazani 1.26 0.72 2.0 86.29 43.27 43.02

From figure 4, the protein ratio in dates samples varies,
with Al Tabouni having the highest at 2.33%, Ami
having 2.19%, Al-Fazani having 1.26%, and the lowest
Amftiti at 0.90%. This is consistent with the findings of
(chema et al., 2010), where the ratios were between (0.46
and 2.85%). Also consistent with (Abdel Moneim,
2012)™ where protein ratio ranged from (1.86 to
3.723%), while (Aribi,2018) found in his study on the
dom palm dates in Iraq that the protein ratio (6.135%).!""]

:

Figure 4: Percentage of protein in date samples.
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From the figure (5), the percentage of fats in date
samples varies, with the highest being 0.72% in Al-
Fazani dates, and the lowest being 0.20% in Tabuni
dates, as shown in table (4).

These ratios are consistent with the findings of (Eman.
A, 2015)"8 where the fat ratio ranged from 0.12 to
0.72%. It is similar to the findings of the ( Abdel
Moneim., 2012) study, where the fat content ranged from
0.32 t0 0.33%.
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0.6 -
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0.1 4

Tabuni &

AlFazani

Figure 5: Percentage of fat in date samples.

Table 4 showed that the percentage of fiber in dates
ranged from 1.33% to 2.67%, the highest in Amftiti and
the lowest was in the Bakrari type. as shown in figure 6.
Comparing these results with the results of the( Ahmad
etal., 2014)[19] conducted on 22 types of dates in Oman,
which found that the fiber ratio ranged from 1.0 to 2.5%,
the results were significantly similar.

g
N
B
<

in the date

Figure 6 shows the percentage of fibers
samples.

Through the results of table 4 and figure (7), there are
similar values for total sugar ratio with a difference in
the proportions of reduced and non-reduced sugars,
where the total sugar ratio ranges from 84.597% to
87.23%. The highest percentage of total sugars was in
Ami dates, and the lowest was in the Amftiti. This is
consistent with each of the studies conducted by (Chema
et al. 2010), where the percentage of total sugars ranged
from 77.31% to 88.02%, and (Gasim., 1994), where the
total sugar content ranged from 75.2% to 84.2%."!

Reduced sugars range from 43.27% to 62.75%, with the
highest percentage of sugars reduced in Ami dates and
the lowest in Al-Fazani dates for reduced sugars, while
non-reduced sugars range from 23.9% (in Bakrari) to
43.02% (in Al-Fazani) as shown in the figure (7). These
results are close to those obtained by (Abdessalem et al.
2008), where the proportion of reduced sugars ranged
from 26% to 51%, while (Eman.A 2015) study showed
that the proportion of reduced sugars ranged from 68.2%
to 78.3%, which is higher than the results obtained in the
current study.

100
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%
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H Total Sugar
= Reduced Sugar

#Non-reduced Sugar
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Figure 7: Percentage of total sugars and reduced and Non- reduced sugars in date samples.
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Concentration of some elements in studied date samples
Table 5: Concentration of some elements in date samples studied in standard deviation units.

Date Type K Na Ca Mg Cr Fe Cu Pb
Amftiti, 4186450 | 73.6740.33 | 26447 | 870+4 | 0.514+0.005 | 27.7+1 | 3.93+0.13 | *
Bakrari 3850435 | 1004+0.36 | 311+2 | 690+3 | 0.31+0.002 | 28+0.5 5+0.39 *
Tabuni 3802490 | 68.334+0.33 | 688+4 | 765+7 | 0.45+0.05 | 37.7+0.1 | 494036 | *
Ami 3601+70 | 11240.56 | 538+2 | 738+5 | 0.50+0.01 | 28.1+2 | 4114033 | *
Al-Fazani | 4212470 | 7840.77 | 20743 | 86.29 | 0.43+0.001 | 24.9+0.5 | 4.714+0.26 | *

(*) Value means less than device detection limits

Through table 5, the most abundant element is potassium
ranging from 3690 and 4212 ppm, followed by
magnesium at concentration ranging from 690 to 870
ppm, then calcium 207ppm to 688 ppm then sodium
ppm68 to ppm 68 112, followed by iron ppm 24.9 to
ppm37.9, then copper and chromium with concentrations
ranging from (ppm 3.93-5) to (ppm 0.31-0.51)
respectively, while for lead, its concentration in the
samples studied was below the detection limits of the
device.

Comparing the results of this study with a study carried

potassium ranged between 2146.1 and 3393 ppm, sodium
at 17 to 69 ppm, calcium between 24 to 64 ppm, and
magnesium concentration ranged between 69 and 115.3
ppm, And while the concentrations of potassium, iron,
and copper were close to the results of the current study,
the concentrations of sodium, calcium, and magnesium
were lower, and while the concentration of lead in the
samples studied was below detection limits, (Al-Jarushi,
2021), two types of dates contained lead, one with a
concentration of 0.1 ppm and the other 0.64 ppm, which
is considered to be in excess of the limit allowed
according to the world food standards (ppm0.1) and

out by (Al-Jarushi., 2021), where the concentration of Libyan standard specifications No. 594-2009.1]
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Figure 8: Concentration of metals in date samples.
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CONCLUSIONS

Based on the previous findings, the dates studied
contained high levels of humidity, as the importance of
estimating moisture lies in knowing how to deal with
food during conservation and storage, as well as for ash,
which is a clear guide to knowledge of the content of
food minerals, We conclude that the dates' fruits contain
high and close percentages of total sugars, with a
difference in the percentage of reduced and Nun-reduced
sugars, with the highest percentage of total sugars for the
Ami dates being 87.23%, the lowest being Amftiti at
84.597%. As the results showed that the percentage of
both proteins and fats was low in all varieties, The study
found that the types studied were a good source of
mineral elements, with potassium being the dominant
ingredient in all varieties, followed by magnesium. Lead
was below detection limits in all samples, and the
difference in mineral content between these varieties
could be due to different agricultural areas.
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