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Abstract

The current study was carried out on the (Eriobotrya japonica L.) plant grown at two different
locations in Libya. The samples of the studied plant were collected from some regions around Al
Gabal Alkhder and coastal locations. The leaves and fruits were selected. The phytochemical
screening and concentrations of some metals (Iron, Copper, and Nickel) and minerals (Sodium,
Potassium, and Calcium). The phytochemical investigation was conducted on the samples to detect
the natural compounds, and the atomic absorption instrument was used to measure the
concentrations of heavy metals (Fe, Cu, and Ni). On the other side, the contents of minerals (Na, K,
and Ca) were estimated by a Flame photometer. The results of this study recorded the results of the
general phytochemical screening of all parts of the plant. Phytochemical screening of the aqueous
and ethanol extracts shows the presence of the natural compounds as tannins, flavonoids, sterols,
and/or triterpenes, saponins, alkaloids, anthraquinone, and compounds were present in the extracts
with varying amounts. In the present study, results showed that E. japonica plant contains different
phytochemical compounds such as Sterols and Saponins. For the Tannins compound, the results
showed that the samples leaf contained high levels of tannins in water extracts, high levels of extract
ethanol, and the fruitse extract of ethanol containing high contents of compound tannins compared
to water extracts. The minerals and metal contents of the studied plants gave variations where the
sodium, potassium, and calcium were (2.51 -3.55 ppm) in leaves and (3.76- 4.74 ppm) in fruits.
While the concentrations of potassium ranged (26.46 -40.46 ppm) in leaves and (8.50 -31.46 ppm)
in fruits. On the other side, the concentrations of calcium fluctuated between (0.26- 0.62 ppm) in
leaves and in fruits ranged (7.84-10.45 ppm). The results indicated that the higher concentrations
of minerals were recorded in the mountain regions, such as around Al Quba city and Ain Marra
town. On the other side, the contents of iron ranged between (0.084 — 2.85 ppm) and (0.49-7.89 ppm)
in leaves and fruits, respectively. While the contents of Nickle were ranged between (1.08-2.02 ppm)
and (1.32- 7.34 ppm). The concentrations of copper were ranged as follows (2.50-8.46 ppm) and
(64.38 — 75.62 ppm) in leaves and fruits. The study stated that there are variations in the minerals
and metals contents, with the higher values being recorded in mountain location samples compared
with the coastal plant samples. ns in the minerals and metals contents, the higher values were
recorded in the mountain location samples compared with the coastal plant samples.
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Introduction

Plants are the principal source of food and medication for all living creatures; many plant species are still
unknown today, despite widespread efforts. Aromatic and medicinal plants are among the most numerous
natural sources of medicines and essential oils, and they play a critical role in alternative medicine and
community preservation, especially in rural regions. Medicinal and aromatic plants from all over the world
treat a variety of animal and human illnesses. These therapeutic and preventative applications grabbed
scientists' curiosity, encouraging them to ramp up their efforts to understand more about their components
and active compounds [1]. Most phytochemicals from plant sources, such as flavonoids and phenolics, have
been shown to have a good influence on health and cancer prevention. Cutting-edge Mediterranean and
Sprint diets (Dietary Approaches to Stop Hypertension) include phytochemicals rich in calories from natural
products and vegetable sources, such as the plant [2].

Eriobotrya plants have been used for centuries to treat many diseases due to their phytochemical contents
[3]- The harvest season for loquat fruit lasts from May to June, and the quality, which includes color,
sweetness, flavor, and chemical contents, is heavily influenced by the degree of ripeness at harvest [4]. After
harvest, loquat fruits are highly susceptible to mechanical damage and microbial fermentation. Loquat
plants have been utilized as a traditional medicine for thousands of years [5]. In Ayurveda and Chinese folk
medicine, water extracts or crude extracts are used to treat cough, inflammation, diabetes, chronic
bronchitis, and cancer. The fruits are considered sedatives and are used to cure wounds in China. The
blossoms are used as an expectorant and extracted in oil for cosmetics.

During the 21st century, many studies were carried out to estimate different chemical compounds in plants
[6-20]. Most of these studies concluded the presence of different natural compounds in the studied plants
located in most of AlGabal Alkhder region, Libya, and the contents of minerals and elements were determined
in different plant species in some Libyan regions [21-25]. This study aims to perform phytochemical
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screening and determination of the concentrations of the main minerals, salt, potassium, and calcium, and
determination of iron, copper, and nickel in plant and soil samples taken from the study sites.

Methods

The Area of Study

The study area is located on AL-Jabal Al-Akhder in Libya, coastal areas (Ras El-Hilal, Lathron, andSousse),
and Mountain areas (Al Qubah, Ain Mara, and Sidi Khaled). It is situated between latitudes 22°38'0" N and
32°46'0"E. (El-Barasi and Saaed, 2013). Al Jabal Al Akhdar is a single plateau 700 to 870 meters above sea
level with a nundu lating surface that slightly slopes to the south and runs between longitudes 20°, 35 E
to 23°,15"' E and latitudes 30°,58' N to 32°56’' N. The fundamental design of Al-Gabalisa is a step-like
arrangement of alternating benches and an escarpment rising to 850 metres above sea level. There are two
main' carpets, farther apart in the west but increasingly drawing closer to one another eastward, both
roughly parallel to the coastline (Figure 1).
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Figure 1. The sites of (Al-Qubba, Sidi Khaled, Ain Mara, Ras El Hilal, Sousse, Lathron) Al-Jabal Al-
Akhder- Libya.

Sampling
In this study, a plant (Eriobotrya japonica L.) was selected. Samples were collected from different areas in
Al-Jabal Al-Akhder of Libya. Where the leaves and fruits were separated for each sample (Figure 2).

vy '

Figure 2. (Eriobotrya japonica L) plant
Plants Taxonomy

The studied samples were classified according to the protocol of Sylphium herbarium, at the Botany
Department, Faculty of Science, Omar Al Mukhtar University (Table 1).

Table 1. The Taxonomy of (Eriobotrya japonica L.)

Kingdom Plantae
Division Spermatophytes
Class Rosids
Order Rosales
Family Rosaceac
Genus Eriobotrya
Species E. japonica
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Collection of Plant Materials

In this study, the two parts of the plant under investigation were separated (leaves and stems), and the parts
were gently washed with tap water, then with distilled water several times. The samples were transferred to
the mortar to complete the grinding.

Phytochemical Screening

Preparation of Crude Plant Extracts

Crude plant extracts were prepared by dissolving 100 g of each sample, separately, in 500 mL of successive
solvents of increasing polarity (water and ethanol). The plant material was soaked in the solvent overnight,
filtered, and evaporated to dryness under reduced pressure in a rotary evaporator. The extracts were then
evaporated and weighed. Three replicates were used for each sample [26-31].

Phytochemical Screening of Extracts
The analysis of active intergradient was applied according to the previous investigations [32-40].

Tannins
One ml of the reagent 1% FeCl3(ferric chloride solution) was added to two ml of the ethanol extract in a test
tube. Blue color develops in cases of the presence of tannins [32-34].

Saponins
To the plant extract, one ml of tap water was added, and the mixture was shaken gently on a shaker for five
minutes. The presence of foam is an indicator for the detection of saponins [35 -37].

Flavonoid
It was detected by mixing two different extracts and adding HCl (1 %) to each ten ml of extract; the
appearance of yellow colour is an indication of the presence of Flavonoid [37-40].

Alkaloids
It was measured by using NH4OH solution after being extracted with chloroform using Dragendorff reagent
[37-40].

Metals and minerals analysis of plant and soil samples

The metals (Cu, Fe, and Ni) were determined by atomic absorption (PerkinElmer 800) as described by many
studies for estimating the metals in solid samples as plants, vegetables, soils, and others [34-35]. Soluble
sodium, potassium, and calcium contents were determined using a Flame Photometer (JENWAY Flame
Photometer) at the central lab of the Faculty of Science, Omar El-Mukhtar University Where 0.5 g of each
sample was designed with Sml of nitric acid until near dryness, then 10ml of distilled water was added, the
mixture was then heated to reduce the volume, then the samples were filtrated, and the volume was
completed to 100ml by distilled water, after the contents of sodium, potassium, and calcium were
determined in plant leaves and fruits[35].

Results

Phytochemical screening of all parts of the leaves and fruits

The results for the general phytochemical screening of all parts of the plant are shown in (Tables 2-5).
Phytochemical screening of the aqueous and ethanol extracts shows that tannins, flavonoids, sterols, and/or
triterpenes, saponins, alkaloids, anthraquinone, and compounds were present in the extracts with varying
amounts. In the present study, results showed that E. japonica plant contains different phytochemical
compounds such as Sterols and Saponins. For the Tannins compound, the results showed that the samples
leaf that they were contained high of tannins in water extracts high of extract ethanol and it was fruits the
extract of ethanol containing high contents of compound tannins comparing to water extracts, the results
showed that they were all the samples were contained a similar ratio in water and ethanol extracts, of
Alkaloids while no contain in fruit.

For the Flavonoids compound, the results showed that the leaf samples contained a similar ratio of
Flavonoids in water and ethanol extracts, and the fruits contained high contents of Flavonoids compared to
water extracts. For the Anthraquinones compound, the leaf and fruit results showed that they contain high
contents of Anthraquinones in water extracts, but did not show that in ethanol extracts. Saponins and the
leaf and fruit results showed that they were all the samples contained high levels of saponins in water
extract, but not in ethanol extracts. The findings revealed that all the samples of leaves and fruits showed
that they contained Sterols, where the extract of ethanol contained high contents of triterpene compounds
compared to water extracts (Tables 2 -5).
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Table 2. Phytochemicals of the leaves in (aqueous extract) of Eriobotrya japonica in study areas,

Data are means of three replicates.

Phytoc.hemlcal Sousse Ra's El Lathron | Al Qubah Sidi Ain Mara
screening test Hilal Khaled
Tannins ++ ++ + +++ +H++ o+
Alkaloids + ++ + ++ +++ 4+
Flavonoids + ++ + +++ +++ +++
Anthraquinine + + + ++ +++ ++
Saponins +++ + +++ ++ ++++ ++++
Sterols + + + ++ +++ +++

Table 3. Phytochemicals of the leaves in the alcoholic extract) of Eriobotrya japonica in the study

(Present +), (Absent -)

T

areas. Data are means of three replicates.

Phytochemical Ras El Sidi Ain
scl}"eening test Sousse Hilal Lathron Al Qubah Khaled Mara
Tannins + ++ + ++ +++ +++
Alkaloids + ++ + ++ +++ +++
Flavonoids + ++ + ++ +++ +++
Anthraquinine - - - - - -
Saponins - - - - - _
Triterpines + ++ ++ ++++ +++ +++

Table 4. Phytochemicals of the fruits in (aqueous extract) of Eriobotrya japonica in the study

(Present +), (Absent -)

areas, Data are means of three replicates

Phytochemical Ras El Al Sidi .

che ening test Sousse Hilal Lathron Qubah Khaled Ain Mara
Tannins ++ + +++ + + 4+
Alkaloids - - - - _ -
Flavonoids ++ ++ ++ + + +

Anthraquinine + + + + ++ ++
Saponins + + ++ ++ + +++
triterpines + + ++ + ++ T+

Table 5. Phytochemicals of the fruits in (alcoholic extract) of Eriobotrya japonica in the study

(Present +), (Absent -)

areas, Data are means of three replicates

l;gf::ﬁ?: gn::satl Sousse RI-?isla?l Lathron | Al Qubah Klsl::ll; d Ain Mara
Tannins +++ +++ ++ ++ +++ +
Alkaloids ++ +++ +++ +4+4+ BRI +
Flavonoids +++ ++ +++ +4+4+ BRI +
Anthraquinine - - - - - -
Saponins - - - - _ _
Triterpines +++ + ++ +++ ++ ++

(Present +), (Absent -)

The minerals and metal contents of the studied plants are shown in (Tables 6-11). The concentrations of the
elements of the studied plants were fluctuated as follows: The high sodium content (3.5533 ppm) was
recorded in leaves of E. japonica followed by the samples of fruits high sodium content(4.7533ppm) was
recorded of where the sodium in leaves contents were as follows: (Ras El Hilal 2.9100, Lathron 3.5233,
Sousse 2.5167, Al Qubah 3.5533, Ain Mara 2.5267 and Sidi Khaled 2.3133 ppm), respectively. and where
the sodium in fruits contents were as follows:(Ras El Hilal 4.7533, Lathron 3.7467, Sousse 4.1333, Al
Qubah 4.3533, Ain Mara 4.7433 and Sidi Khaled 4.5400 ppm), respectively.

On the other side the higher concentrations of potassium of (40.467ppm) were recorded in leaves of
E.japonica followed by the samples of fruits high potassium content (31.467 ppm) was recorded of where
the potassium in leaves contents were as follows: (Ras El Hilal 30.533, Lathron34.533, Sousse 30.533, Al
Qubah40.467, Ain Mara 26.467 and Sidi Khaled 32.533ppm), respectively. And where the potassium in
fruits contents were as follows: (Ras El Hilal 17.2667, Lathron 25.400, Sousse 28.3000, Al Qubah 8.500,
Ain Mara 31.467, and Sidi Khaled 21.333 ppm), respectively, the results showed that they were all the
samples contained a similar ratio of potassium in all areas. The results of calcium contents showed highest
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concentration of total calcium were in fruits of E. japonica of mountainous areas (10.4547 ppm), were the
highest concentration calcium contents in leaves in mountainous areas too (0.70400 ppm) contents were as
follows: (Ras El Hilal 9.04167, Lathron 8.45467, Sousse 7.8493, Al Qubah9.87433, Ain Mara 9.04100 and
Sidi Khaled10.4547ppm) in fruits, while The results of calcium contents in leaves followed: (Ras El Hilal
0.45500, Lathron 0.54100, Sousse 0.26467, Al Qubah 0.70400, Ain Mara 0.62100 and Sidi Khaled 0.53633
ppm).

The higher concentrations of the iron (2.8586ppm) was present in leaf of E. japonica in mountainous areas,
were of fruits highest concentrations iron in mountainous areas too (7.890ppm), where the iron in leaves
contents were as follows: (Ras El Hilal 0.0846, Lathron 0.0976, Sousse 0.6353, Al Qubah 2.7050, Ain
Maral.7883 and Sidi Khaled 2.85867 ppm), and where the iron in fruits contents were as follows: (Ras El
Hilal 4.943, Lathron 7.508, Sousse 4.202, Al Qubah 5.155, Ain Mara 3.528 and Sidi Khaled 7.890 ppm).
The Nickel was present in higher concentration (2.02333ppm) leaf of Eriobotrya japonica L, followed by the
samples of fruits high Nickel content (7.3417 ppm), where the Nickel in leaves contents were as follows:
(Ras El Hilal 1.37800, Lathron 1.08733, Sousse2.02333, Al Qubahl1.27467, Ain Mara 1.28700 and Sidi
Khaled 1.29500 ppm), and where the Nickel in fruits contents were as follows: (Ras El Hilal 1.3713, Lathron
1.326, Sousse 1.346, Al Qubah 7.122, Ain Mara 7.3417 and Sidi Khaled 7.192 ppm). The higher
concentrations of the iron (2.8586ppm) was present in leaf of E. japonica in mountainous areas, were of
fruits highest concentrations iron in mountainous areas too ( 7.890ppm), where the iron in leaves contents
were as follows: (Ras El Hilal 0.0846, Lathron 0.0976, Sousse0.6353, Al Qubah2.7050, Ain Maral.7883
and Sidi Khaled 2.85867 ppm), and where the iron in fruits contents were as follows:(Ras El Hilal 4.943,
Lathron 7.508, Sousse 4.202, Al Qubah 5.155, Ain Mara 3.528 and Sidi Khaled7.890 ppm).
The Nickel was present in higher concentration (2.02333ppm) leaf of Eriobotrya japonica L, followed by the
samples of fruits high Nickel content (7.3417 ppm), where the Nickel in leaves contents were as follows: (Ras
El Hilall.37800, Lathronl1.08733, Sousse2.02333, Al Qubahl.27467, Ain Maral.28700 and Sidi
Khaled1.29500 ppm), and where the Nickel in fruits contents were as follows :(Ras El Hilal 1.3713, Lathron
1.326, Sousse 1.346, Al Qubah7.122, Ain Mara7.3417 and Sidi Khaled7.192 ppm).

The higher concentrations of Copper (8.46767ppm) were present in the leaves of E.japonica, followed by the
other fruit samples. High Copper content (75.62ppm) was recorded in E.japonica, where the Copper in leaf
contents were as follows: (Ras El-Hilal 4.43567, Lathron 4.11333, Sousse 3.3053, Al Qubah 2.500, Ain Mara
8.46767, and Sidi Khaled 2.81800 ppm). And where the Copper in fruit contents were as follows: (Ras El
Hilal 64.33, Lathron 74.33, Sousse 75.62, Al Qubah 65.188, Ain Mara 70.40, and Sidi Khaled 72.67 ppm).
Follows Tables variation in the mean concentration (ppm) of the contents of minerals and metals of
Eriobotrya japonica in study areas, Data are means of three replicates.

Table 6. Variation in the concentrations of sodium.

Regions Lea’:‘otal sodium (ppil:‘?ui t P. value (T. test)
Sousse 2.5167+£ 0.0404 c | 4.1333+£0.0252d 0.000
Ras El Hilal 2.9100 £ 0.0436 b | 4.7533 £ 0.0404 a 0.000
Lathron 3.5233 £0.0351 a | 3.7467 £0.0321 e 0.004
Al Qubah 3.5533 £ 0.0404 a | 4.3533 +£0.0208 c 0.001
Sidi Khaled 2.3133+0.0451d | 4.5400 + 0.0265 b 0.000
Ain Mara 2.5267 £ 0.0493 c | 4.7433£0.0473 a 0.000

Values are expressed as means = SD; n = 3 for each location. Mean values within a column not sharing a
common superscript letter (a, b, c, d, e) were significantly different, p<0.05. P. Value within raw between
fruit and leaves at the same location.

Table 7. Variation in the concentrations of potassium.

Regions Le’i‘;tal potassium (ppnl:)rui ¢ P-value (T-test)
Sousse 30.533 £0.379d 28.3000 + 0.1000 b 0.010
Ras El Hilal 30.533 £0.252d 17.2667 £ 0.1528 e 0.000
Lathron 34.533+£0.379b 25.400 = 0.300 c 0.00
Al Qubah 40.467 £ 0.351 a 8.500 £ 0.361 f 0.00
Sidi Khaled 32.533£0.379 ¢ 21.333 +£0.208 d 0.00
Ain Mara 26.467 £ 0.351 e 31.467 +0.404 a 0.001
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Table 8. Variation in the concentrations of calcium.

Regions Leaf Total calcium (ppm) Fruit P-value (T-test)
Sousse 0.2646 £ 0.351 ¢ 7.8493 + 0.0419 ¢ 0.000
Ras El Hilal 0.4550 + 0.00300 4 9.0416 £ 0.00306 ¢ 0.000
Lathron 0.54100 + 0.00200 ¢ 8.4546 £ 0.003514d 0.000
Al Qubah 0.7040 + 0.00361 = 9.8743+ 0.00306 P 0.000
Sidi Khaled 0.5363 £ 0.00643 ¢ 10.4547+ 0.0035 a 0.000
Ain Mara 0.6210 + 0.00361 b 9.0410 £ 0.00200 ¢ 0.000
Table 9. Variation in the concentrations of iron.
Regions Leaf Total iron (PPM) Frait P-value (T-test)
Sousse 0.63533 £ 0.01528 4 4.202+ 0.226 b ¢ 0.001
Ras El Hilal 0.08467 + 0.00404 0.4943 £ 0.0911 4 0.016
Lathron 0.09767 + 0.00416 © 7.508% 0.660 2 0.003
Al Qubah 2.70500 + 0.00400 ® 5.155+0.623 7P 0.021
Sidi Khaled 2.85867 + 0.00493 = 7.890% 0.646 2 0.005
Ain Mara 1.78833 £ 0.00306 ¢ 3.528 +0.739 ¢ 0.055
Table 10. The Variation in the concentrations of Nickel.
Regions LeafTotal Nickel (ppm)Frui " P-value (T-test)
Sousse 2.0233 £ 0.00862 a 1.346 £ 0.201 b 0.028
Ras El Hilal 1.3780 = 0.00300 b 1.3713 £ 0.1540 b 0.947
Lathron 1.0873 £ 0.00404 e 1.326 + 0.544 b 0.526
Al Qubah 1.2746 + 0.00252 d 7.122 £ 0.219 a 0.000
Sidi Khaled 1.2950 + 0.00400 c 7.192 +£0.211 a 0.000
Ain Mara 1.2870 £ 0.00400 c d 7.3417 £ 0.0649 a 0.000
Table 11. Variation in the concentrations of copper.
Regions Leaf Total coPpeli:‘iil;tm) P-value (T-test)
Sousse 3.3053+ 0.00404 ¢ 75.62 £ 4,45 a 0.001
Ras El Hilal 4.4356+ 0.00503 P 64.33 +2.34P 0.001
Lathron 4.1133 £ 0.00321P 74.33 £ 5.34 ab 0.002
Al Qubah 2.500% 0.400 ¢ 65.188 +0.888 ab 0.000
Sidi Khaled 2.8180 + 0.00458 4 72.67 £1.81 ab 0.000
Ain Mara 8.4676 + 0.00702 = 70.40 £ 6.16 @b 0.003
Discussion

The electrical conductivity total dissolved values depend up on the types of soils, and their contents of
different factors as the presence of some ores, such as calcite (CaCOs3), Dolomite ((Ca Mg (COs3)2), Magnetite
(Fe2O3) and others. may be rise in pH is attributed to the nonstoichiometric reactions taking place during
the onset of silicate dissolution.Such reactions include the hydrolysis of the dry solid material and
metal/proton exchange reactions between the SAR and the mineral surfaces. Many of studies were
established in Libya during many years ago to estimate the of metals in different samples most of these
studies concluded that they are different resources of metals and minerals in samples mainly coming from
original resources or from human actives [36-55], in this study there are small variations in the studied
metals mainly due the nature of the soil and water at the studied samples [56-73].

Phenols are plant auxiliary metabolites that constitute one of the most common and far-reaching groups of
substances in plants. They constitute a huge store of normal chemicals differing in quality that envelop a
colossal range of compounds and proteins and a wide range of components of quality control and of
transport of metabolites and chemicals. Plant nutrients are rich sources of phenolics, which are compounds
that can act as cancer prevention agents to prevent heart illness, decrease irritation, lower the rate of
cancers and diabetes as well as diminish the rates of mutagenesis in human cells. The safety afforded by
the utilization of plant items such as natural products, vegetables, and fruits is most associated with the
presence of phenolic compounds [74].

Compositional analysis revealed that leaves, fruit, and fruit showed higher contents of total phenolics,
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flavonoids, Saponins, Tannins in Mountainous areas than Coastal areas, as well as greater antioxidant
potential in the leaves. Our results are in accordance with previous studies [75]. Tannins are important
natural bioactive compounds present in various forms. Tannins are present in many plant species, serving
as a defense mechanism against herbivores and potentially playing a role in controlling plant growth [76],
the presence of tannins and alkaloids, glycosides, flavonoids, and polyphenolic compounds is tannin in
Eriobotrya japonica. Alkaloids are known to affect the CNS, and some act as a painkiller (such as morphine).
Alkaloids were not present in equal quantities in all the samples tested, as was indicated by the intensity of
the color given after the addition of the reagent. Alkaloids are common in the family Chenopodiaceae. As a
study conducted by previous studies [77].

The fruits and leaves harbor a rich reservoir of phenolic acids, vitamins, steroids, lipids and minerals,
flavonoids, glycosides, terpenes, acids, and tannins. Flavonoids are powerful water-soluble antioxidants that
neutralize harmful free radicals that can damage cells and contribute to cancer. Their presence in a fruit
suggests that the plant may have protective properties against inflammation, oxidative stress, microbial
infections, and tumor development [78]. Anthraquinones, compounds found in moderate amounts in the
aqueous extract of leaves and fruits, are traditionally used to alleviate stomach pain and constipation.
Saponins, a varied group of substances produced by many plants, are often responsible for the therapeutic
effects of traditional medicines. These compounds naturally defend plants against pathogens, explaining
their antimicrobial properties.

Saponins are known for their foaming ability in water, their capacity to damage red blood cells, their
cholesterol-binding nature, and their bitter taste [79]. The amounts of saponins in loquat fruits investigated
suggested that the extract is not toxic. Saponins are absent in ethanol extracts However, saponins are widely
distributed amongst plants [80], the presence of saponins in three species of lamiacea The absence of
saponins in the ethanol extracts reported in this study could, possibly, be due to undetectable low
concentration Number of mineral elements in the samples are serves as the main source of mineral elements
needed for human health.

Conclusion

According to the results recorded in this study, there is variations in some chemical constituents
Phytochemicals in the studied plant in this study (Eriobotrya japonica L) by comparing the plant collected
from Mountain regions (Al-Qubba, Sidi Khaled, Ain Mara) and coastal regions (Ras El Hilal, Sousse, Lathron),
also the results showed small variations of the metal and minerals contents by comparing the results
obtained for the coastal and mountain samples.
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