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ABSTRACT
Keywords: In this, the mineral (Sodium, potassium, and Calcium) contents, antioxidant
Minerals, Anti-Oxidant, activity, total phenols, and Carbohydrate concentrations were estimated in
Total Phenols, Plants, the leaves and stems of Salvia fruticosa. Mill. Gard Dict. ed, Urtica urens
Libya. L.Sp.Pl. and Urticapilulifera L. Sp.Pl. plants. The plant samples were

collected from the Al-Gabal Al-Akhder region, around Al-Quba and Derna
areas. Some of the instruments used in this study included a Flame
photometer for evaluating the mineral contents and a Spectrophotometer for
determining the concentrations of Carbohydrate, anti-oxidant, and Total
phenols. The results of this study stated that the potassium showed higher
values compared with sodium and calcium minerals, where their values
were fluctuated in the ranges of (5.56 -36.56) and (32.76 -84.36 ppm) in
leaves and stems, respectively. In contrast, the contents of sodium and
calcium did not show wide variations and ranged as follows: (0.48- 0.88) and
(0.291-1.041 ppm) for calcium in leaves and stems, respectively. While for
sodium, the contents fluctuated in the ranges of (1.125 - 2.95 ppm) in
leaves and from 7.28 ppm to 20.08 in stems. Also the results showed that
there are higher values of total phenols in the selected plants in this study,
their contents were ranged as follows (182.88 - 275.939 ppm )in leaves and
from (298.148 - 323.501 ppm) in stems, while the Anti-oxidant activity
values were ranged between (7.476 to 9.996 ppm) in leaves and between
(9.707-10.117 ppm) in stems, on the other side the contents of
Carbohydrate were fluctuated in the ranges between( 0.029 — 0.114ppm) in
leaves and between (0.177 to 0.177 ppm) in stems, respectively.

Introduction

Medicinal plants are commonly used in many developing and non-industrialized societies due to their
accessibility and relatively low cost compared to modern pharmaceutical drugs. In many nations,
traditional medicine is not yet fully governed by clear regulatory frameworks. Nevertheless, the World
Health Organization (WHO) has developed programs and international collaborations to promote its safe,
appropriate, and scientifically supported use. Despite their popularity, the herbal medicine industry has
been criticized for regulatory gaps and the commercialization of products that may rely on pseudoscientific
claims or placebo effects without strong scientific validation of their therapeutic efficacy [1].Medicinal plant
resources are currently facing several challenges, including excessive harvesting driven by increasing
commercial demand, in addition to broader environmental pressures, including biodiversity loss driven by
habitat damage and climate variability [2].

Historically, plants have been utilized for therapeutic purposes for thousands of years, and many species
that are now commonly used as herbs and spices were originally valued for their medicinal properties,
although their effectiveness has not always been consistently proven. Spices, in particular, have played an
important role in food preservation, especially in warm climates and in meat-based dishes that are more
susceptible to microbial spoilage. Furthermore, most plant-derived medicinal compounds have
traditionally been obtained from angiosperms, which are flowering plants and represent the primary
source of herbal pharmacological agents [3].

Weeds, including nettle, dandelion, and chickweed, are employed as herbal remedies frequently around
human settlements [4&5]. Herbs have been used by creatures other than humans, including sheep,
monarch butterflies, and non-human primates. Paleolithic people ate vegetation, according to samples
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taken from ancient burial sites. For example, pollen from eight plant species was found at "Shanidar IV" in
northern Iraq, a 60,000-year-old Neanderthal burial site. The presence of Ephedra remains dating back
approximately 15,000 years, discovered in a burial site at Taforalt Cave in Morocco, indicates that this
plant may have been involved in ancient funerary rituals [6]. Consequently, numerous investigations have
been carried out to identify and quantify a wide range of phytochemical compounds [7-38], as well as to
determine the concentrations of various metals and mineral elements in plant samples through different
analytical methodologies [38-90]. The present study is designed to evaluate selected biochemical
constituents, including carbohydrates, total phenolic compounds, and antioxidant content, in specific
plant species. Phytochemical analyses were performed on both leaves and stems. In addition, the study
aims to assess the mineral composition, particularly sodium (Na), potassium (K), and calcium (Ca), in the
leaves and stems of Salvia fruticosa Mill., Urtica urens L., and Urtica pilulifera L. collected from different
regions of Libya

Methods

Sampling

In the present investigation, the leaves and stems of Salvia fruticosa Mill., Urtica urens L., and Urtica
pilulifera L. were chosen for analysis. Plant materials were systematically collected from diverse
geographical regions across Libya, namely Wadi Derna Valley, Karsah in the western region, Al-Dhahr Al-
Ahmar in southern Libya, and selected sites along the Mediterranean coastal belt. The study area is
located on the second terrace of Al-Jabal Al-Akhdar and extends longitudinally along Wadi Derna in
northeastern Libya. This valley geographically separates the city of Derna into two sections and lies
approximately between latitudes 32°30-33°00' N and longitudes 22°30-22°45' E .The altitude within the
Wadi varies from about 40 m to 300 m above sea level. Climatically, the area shares similar environmental
conditions with the Al-Jabal Al-Akhdar region, characterized by a moderate climate with an average
annual temperature of around 20 °C and mean annual rainfall ranging from 200 to 300 mm (Figure 1).
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Figure 1. The selected study site

Sample extraction

For each sample, nearly 10 g of the air-dried plant material was carefully measured and introduced into
100 mL of distilled water to initiate the extraction procedure. The suspension was vigorously agitated to
enhance the release of soluble constituents. Thermal extraction was subsequently conducted using an
evaporation apparatus maintained at 75 °C. After allowing the process to proceed for two hours, the
mixture was subjected to filtration, and the clarified extract obtained was reserved for phytochemical
screening tests [12].

Determination of Total Phenolic Compounds (Folin-Ciocalteu Method)

The phenolic constituents present in the plant extracts were assessed using the Folin-Ciocalteu
spectrophotometric technique, based on the methodology reported by Slinkard and Singleton (10). A
calibration curve was generated using gallic acid as the reference compound. To ensure reproducibility,
each extract was examined in duplicate, and measured portions were placed into spectrophotometric
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cuvettes. Thereafter, 1.0 mL of Folin—-Ciocalteu reagent was introduced, followed by the addition of 0.8 mL
of 7.5% (w/v) sodium carbonate solution to facilitate the chromogenic reaction.

Determination of Antioxidant Capacity (Prussian Blue Method)

One gram of finely ground plant material was first treated with petroleum ether to eliminate lipophilic
compounds. After removal of the solvent, the remaining plant matrix underwent successive extraction
using methanol (10 mL, two cycles with agitation), followed by treatment with 10 mL of a methanolic
solution containing 1% hydrochloric acid (v/v). All obtained fractions were pooled, and the solvent was
removed under reduced pressure with a rotary vacuum system. The resulting residue was reconstituted in
10 mL of methanol to prepare the final extract solution. For evaluation of antioxidant capacity, an aliquot
of 0.5 mL from this solution was mixed with 3 mL of distilled water. The reaction system was prepared by
adding 3 mL of 0.008 M potassium ferricyanide, 3 mL of 0.1 M hydrochloric acid, and 1 mL of 1% ferric
chloride in sequence. After allowing the mixture to stand for five minutes to permit development of the
characteristic blue coloration, absorbance was measured at 720 nm using a UV-visible
spectrophotometer. All experimental procedures were conducted at the Central Laboratory, Faculty of
Science, Omar Al-Mukhtar University.

Determination of Total Carbohydrates

Total carbohydrate concentration was determined through a phenol-sulfuric acid spectrophotometric
technique adapted from earlier published protocols [9-15]. About 0.2 g of oven-dried plant material was
carefully weighed and ground into a fine, uniform powder. The sample was digested with 5 mL of
concentrated sulfuric acid to achieve complete breakdown of the matrix. After the reaction was completed,
the mixture was allowed to cool to room temperature. Barium carbonate was then introduced to neutralize
residual acidity, and mild heating was applied to facilitate full reaction progress. Once cooled, the mixture
was clarified by filtration. A 1 mL portion of the clear solution was transferred into a test tube and treated
with 1 mL of 5% phenol reagent to initiate color development. The absorbance of the resulting solution
was recorded at 490 nm using a spectrophotometer, and the carbohydrate content was subsequently
calculated from the measured values.

Determination of Mineral Content

The mineral elements, specifically sodium (Na), potassium (K), and calcium (Ca), were determined using a
JENWAY flame photometer based on standard analytical procedures reported in the literature [60-70]. All
mineral determinations were carried out at the Central Laboratory, Faculty of Science, Omar Al-Mukhtar
University, under controlled laboratory conditions to ensure accuracy and reproducibility.

Results

Total phenols, Anti-Oxidantand Carbohydrate Contents

The obtained results revealed that the total phenolic content ranged from 182.88 to 275.939 ppm in the
leaves and from 298.148 to 323.501 ppm in the stems of the investigated plants. The measured antioxidant
activity varied between 7.476 and 9.996 ppm in leaf samples and between 9.707 and 10.117 ppm in stem
samples. In contrast, the carbohydrate content showed relatively low and fluctuating values, ranging from
0.029 to 0.114 ppm in the leaves and remaining nearly constant at approximately 0.177 ppm in the stems.
Among the analyzed species, the leaves of Urtica urens L. exhibited the highest concentration of total
phenolic compounds compared with the other leaf samples. Conversely, the stems of Urtica pilulifera L.
recorded the greatest phenolic content among the examined stem samples. Overall, only minor differences
were observed in antioxidant activity and carbohydrate levels among the studied plants in both leaves and
stems, as illustrated in (Table 1 and Figures 2-4).

Tablel.Thecontents(ppm) of Phenols, Anti-oxidant, and Carbohydrate in the studied samples

Scientific name Total Phenols Anti-Oxidant Carbohydrate
Compounds Leaves Stems Leaves | Stems | Leaves | Stems
Salviafruticosa. Mill.Gard Dict.ed 197.30 298.148 | 9.996 | 9.707 | 0.029 | 0.163
Urtica urens L. Sp. PL 275.939 319.47 7.476 10.02 0.107 | 0.123
Urticapilulifera L. Sp. PL 182.88 323.501 | 9.793 | 10.117 | 0.114 | 0.177
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Figure 2. The number of total phenols expressed in ppm within the tested samples
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Figure 3. The Contents (ppm) of Anti-Oxidant in the studied samples
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Figure 4. Carbohydrate amounts (ppm) detected in the collected samples

Minerals
The contents of potassium recorded higher values compared with calcium and sodium, where their values

were ranged between (5.56 -36.56) and (32.76 -84.36 ppm) in leaves and stems, respectively. There are
small values of Calcium observed in both leaves and stems, and their contents were ranged as follows:
(0.48- 0.88) and (0.291 — 1.041 ppm) in leaves and stems, respectively. On the other side, the contents of
sodium were fluctuated in the ranges of (1.125 — 2.95 ppm) in leaves and from 7.28 ppm to 20.08 in
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stems, (Table 3 and Figures 5,6 and 7).

Table3.Concentrations of selected minerals—Na, K, and Ca—expressed in ppm for the tested

samples
Scientific name Sodium potassium Calcium
Compounds Leaves | Stems | Leaves | Stems | Leaves | Stems
Salviafruticosa. Mill.Gard Dict.ed 1.125 7.28 5.56 32.76 0.48 0.791
Urtica urens L. Sp. PL 2.95 12.08 36.56 84.20 0.88 0.291
Urticapilulifera L. Sp. Pl. 2.291 20.08 23.56 84.36 0.68 1.041
Sodium
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Figure 5. The Contents (ppm) of sodium in the studied samples
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Figure 6. The Contents (ppm) of potassium in the studied samples
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Figure 7. The Contents (ppm) of Calcium in the studied samples

Discussion

The results of the present study indicate that the investigated plant species contain relatively low
concentrations of carbohydrates, total phenolic compounds, and antioxidant constituents. Antioxidant
capacity in medicinal plants is largely attributed to the presence of bioactive substances such as phenolic
compounds, flavonoids, and other secondary metabolites. In general, medicinal plants are rich in diverse
natural products that contribute to their biological activities, particularly their antioxidant potential. The
detection of phenolic compounds in the analyzed samples further supports their role in enhancing
antioxidant activity.

The accurate characterization and quantification of distinct phenolic and flavonoid molecules rely heavily
on advanced instrumental approaches, particularly gas chromatography combined with mass
spectrometric detection (GC-MS) and high-resolution liquid chromatographic systems (HPLC).The
occurrence of carbohydrates in the plant samples suggests their involvement in the biosynthesis of various
secondary metabolites, including phenolic acids, tannins, terpenoids, and other organic constituents.
Minor variations in the levels of these compounds between samples may be associated with physiological
differences among plant tissues and their metabolic functions [30-35].

The analysis also confirmed the presence of essential minerals, namely sodium (Na), potassium (K), and
calcium (Ca), in both leaves and stems. The slight differences observed in mineral concentrations between
plant parts can be explained by structural and functional variations in the tissues. Furthermore,
environmental factors at the sampling sites, such as soil composition, water availability, and geochemical
characteristics of the habitat, play a significant role in influencing mineral accumulation in plants [73-85].
In addition, the analytical technique employed can affect the measured concentrations of metals and
minerals. Various instrumental methods, including atomic absorption spectroscopy, spectrophotometry,
flame photometry, inductively coupled plasma (ICP), and X-ray fluorescence (XRF), are commonly used to
determine elemental contents in environmental and biological samples such as soil, water, and plant
materials [86-95]. In some studies, metal elements have also been investigated for their antimicrobial
properties and other biological applications [96-114].

Medicinal plants continue to be extensively utilized worldwide for therapeutic purposes. In many
developing regions, particularly rural areas, traditional herbal medicine often represents the primary
source of healthcare. Conversely, in developed countries, alternative medicine and dietary supplements
are widely marketed, frequently based on traditional medicinal claims. However, by 2015, a large
proportion of plant-derived medicinal products had not been rigorously evaluated for safety and efficacy,
and their quality varied considerably, with some preparations containing potentially harmful substances
[115]. Traditional medicine encompasses the use of numerous plant species along with diverse preparation
methods and materials. As an illustration, a comprehensive ethnobotanical assessment carried out by
researchers associated with the Royal Botanic Gardens, Kew, catalogued 104 plant species traditionally
applied in diabetes management throughout Central America.

Notably, seven of these taxa were recurrently mentioned across at least three independent reports [116]. In
a similar vein, the Yanomami communities residing in the Brazilian Amazon have compiled records of
more than one hundred plant species incorporated into their indigenous therapeutic systems, with
documentation facilitated through collaboration with ethnobotanical scholars.Moreover, several plant-
derived compounds, such as opioids, cocaine, and cannabis, possess both medicinal and recreational
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applications, and their legal status and usage have varied across countries over time due to concerns
related to psychoactive effects and public health risks [117].

Conclusion

The study's findings indicate that the chosen plants had varying concentrations of total phenols,
antioxidants, and carbohydrates in their leaves and stems. In comparison to potassium and sodium, trace
levels of calcium were found.
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