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Abstract
This study aimed to estimate certain physical characteristics and determine the
concentrations of twelve essential and heavy elements in ten different samples (K1 - K10)

39



Journal of Applied

2026 (1) o4l 16 J-L’.EOJ‘ W‘ f'j‘t"" éu’.'“ Science

of the rosemary plant collected from the AT-Tuwaybiyah area, east of Zawiya city, Libya.
The samples were collected from the field environment of AT-Tuwaybiyah in 2026 and
dried at 105°C to determine the water content and moisture percentage, followed by
combustion at 550°C to determine the total ash percentage. Wet digestion was then
performed on the extracted ash to measure and determine the concentrations of essential
and heavy elements using a flame photometer and an Inductively Coupled Plasma Atomic
Emission Spectrometer (ICP-AES) at the Petroleum Research Center laboratories in
Tripoli, Libya. The analytical results showed a notable predominance of Potassium (K),
which recorded the highest concentration with an arithmetic mean of (84.36) ppm,
followed by Iron (Fe) with a mean of (67.55) ppm, exhibiting a natural cumulative spike
in sample (K7) that reached (115.40) ppm. The results also revealed a close balance
between Calcium (Ca) and Sodium (Na), with means reaching (40.60) ppm and (40.16)
ppm, respectively, and stability for Barium (Ba) at (24.18) ppm. Meanwhile, Lithium (Li)
showed absolute stability with a concentration of (0.60) ppm. For the other elements, the
means ranged between (17.31) ppm for Zinc (Zn), (11.67) ppm for Manganese (Mn),
(6.09) ppm for Copper (Cu), and (3.34) ppm for Strontium (Sr). Lead (Pb) recorded a
sharp and near-zero decline with a mean of (0.08) ppm, which is significantly lower than
the maximum globally permissible limit for medicinal herbs (10) ppm according to the
World Health Organization (WHO) guidelines. The study concluded that the examined
rosemary samples grown in the AT-Tuwaybiyah area possess a physical structure rich in
essential elements and are pure from heavy metal contamination.
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Sam Na K Li Ca Ba Cr Cu Fe Mn Pb Sr Zn
K1 48.2 87.6 0.6 43.1 24.7 0.00 5.21 63.34 9.16 0.00 2.29 13.12
K2 34.4 87.9 0.6 38.0 25.4 0.05 4.20 45.30 8.40 0.08 3.10 14.50
K3 40.1 76.9 0.6 40.0 22.3 0.02 6.80 72.10 12.50 0.04 2.85 18.20
K4 40.2 80.3 0.6 41.4 23.3 0.11 8.50 95.80 16.20 0.15 4.60 22.10
K5 38.0 89.1 0.6 40.5 25.2 0.04 5.10 38.40 7.90 0.06 2.40 12.80
K6 41.5 85.2 0.6 39.5 23.9 0.00 3.90 51.20 9.10 0.01 3.25 15.30
K7 39.0 81.4 0.6 42.1 24.5 0.14 9.20 115.40 19.80 0.18 5.10 26.40
K8 4.03 88.0 0.6 40.8 25.1 0.07 7.10 83.60 14.30 0.09 3.80 19.70
K9 38.7 79.5 0.6 38.9 22.8 0.01 4.60 42.90 8.10 0.03 2.65 13.90
K10 41.2 87.7 0.6 41.7 24.6 0.08 6.30 67.50 11.20 0.11 3.40 17.10
X 40.16 84.36 0.6 40.60 24.18 0.05 6.09 67.55 11.67 08. 3.34 17.31
+SD 3.48 4.41 0.00 1.55 1.07 0.05 1.81 24.95 4.01 0.06 0.92 4.39
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