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Abstract
A review of the literature on the significance of Alhagi maurorum and its importance was 

carried out. The amount of macro and microelements in the upper parts of Alhagi maurorum, 
i. e., seeds and leaves, was determined and analyzed using inductively coupled plasma mass 
spectrometry (ICP-MS) for 61 elements. According to the results, the amount of P, K, Ti, Cr, Ni, 
Cu, Zn, and Rb elements is higher in the seed part of Alhagi maurorum than in the leaf part, and 
in the leaf part, Li, Be, B, Na, Mg, Al, Ca, Sc, V, Mn, Fe, Co, Ga, As, Se, Sr, Y, Zr, Nb, Mo, Ag, Cd, 
In, Sn, Cs, Ba, Ce, Pr, Nd, Sm, Eu, The abundance of Gd, Dy, Re, Pb, Th, and U elements was 
determined. It was observed that the amount of other elements is close to each other.
Keywords: Alhagi maurorum, micro and macro elements, coupled plasma mass spectrom-
etry, ISPMS, grain, leaf, and seed of Alhagi maurorum plant

Introduction
Alhagi maurorum is a wild herb with 

many medicinal properties. Belongs to the 
kingdom Plantae, order Fabales, family 
Fabaceae, and genus Alhagi. Since ancient 
times, people have used Alhagi maurorum 
to treat many ailments related to the respi-
ratory, liver, cardiovascular, gastrointesti-
nal, immune, and genitourinary systems. 
(Awaad Amani A. S., Maitland D. J., Soli-
man G. A., 2006).

The anti-infective effects of Alhagi mau-
rorum extract (AME), a traditional Middle 
Eastern medicinal plant, on biofilm-form-
ing Proteus mirabilis isolates were inves-
tigated by in vitro adhesion assay in cell 
culture and agar overlay assay using Jan-
thinobacterium lividum (ATCC12472). 
Mainly, AME reduced biofilm formation in 
P. mirabilis by targeting genes, and AME 
showed anti-P. mirabilis and anti-QS ac-
tivity (Arezoo, Mirzaei., Bahram, Nasr, Es-
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fahani., Mustafa, Ghanadian., Sharareh, 
Moghim., 2022).

Literature Review
The phytochemical composition of 

the ethanol extract of Alhagi maurorum 
root was studied using gas chromatogra-
phy-mass spectroscopy (GC–MS). 32 chem-
ical compounds identified in A. maurorum 
root extract with medicinal benefits, and 
anti-inflammatory, antibacterial, and an-
ti-cancer effects have been identified (Mo-
hammed  R. K., Noor, Alzahraa, Dheaa, 
Abd-alkadhemand, 2022).

Dehydroquercetin, rutin, quercetin, lu-
tein, and seneroside substances belonging 
to the class of flavonoids were analyzed by 
chromatography of leaves, stems, and seeds 
of Alhagi maurorum. These flavonoids are 
natural antioxidants. The above-ground 
parts of Alhagi maurorum leaves, stems and 
seeds have been recommended for general 
use (Kholmurodov B. B., 2023).

The chemical composition and mineral 
content of the bread samples with Alhagi mau-
rorum powder, based on the analysis results, 
showed that the Alhagi maurorum powder 
contains a large amount of protein and raw 
fiber, in addition to some important minerals 
such as calcium, phosphorus, and iron. Alhagi 
maurorum powder increased fiber, ash, and 
lipids and decreased moisture, protein, and 
carbohydrates. The addition of Alhagi mauro-
rum powder improved the nutritional content 
but decreased the intake (wad, Allah., Usama, 
El-Sayed, Mostafa., I. M., Abd, El-Razik., W., 
K., Abou, El, Ahmed, 2022).

Minerals are an important component of 
our body. They perform a variety of functions, 
including building materials for our bones, 
influencing muscle and nerve function, and 
regulating the body’s water balance. They are 
also a component of hormones enzymes and 
other biologically active compounds. Some 
minerals also play an important role in the 
optimal functioning of the immune system. 
This applies to both the innate defense sys-
tem and adaptive immunity. Accordingly, 
mineral supply may affect susceptibility to 
infections, but it also affects the development 
of chronic diseases. (Calder P. C., Carr A. C., 
Gombart A. F., Eggersdorfer M., 2020).

Methods
The mineral content of the Alhagi mauro-

rum plant grown in the Kashkadarya region 
of the Republic of Uzbekistan in terms of dry 
mass was analyzed in the central laboratory 
of JSC “Uzbek Geological Research”.

In the process of sample preparation, an 
exact sample of 0.0500–0.5000 g of the test-
ed substance is weighed on an analytical scale 
and transferred to Teflon autoclaves. The au-
toclaves are then filled with an appropriate 
amount of purified concentrated mineral ac-
ids (nitric acid (n/s) and hydrogen peroxide 
(n/s)). The autoclaves are sealed and placed 
in a Berghofc microwave digester using 
MWS‑3+ software or a similar microwave di-
gester. Depending on the type of the studied 
substance, the decomposition program is de-
termined, and the degree of decomposition 
and the number of autoclaves are indicated 
(up to 12 pieces).

After disintegration, the contents of the 
autoclaves are quantitatively transferred to 
50 or 100-ml volumetric flasks, and the vol-
ume is adjusted to the mark with 0.5% nitric 
acid.

The detection of the substance under 
study is carried out using an ISPMS device 
or a similar optical emission spectrometer 
device with an inductively coupled argon 
plasma. The optimal wavelength of micro- or 
macroelements to be detected in the detec-
tion method is indicated, at which they have 
maximum emission.

Results and discussion
After receiving the information, the actu-

al quantitative composition of the substance 
in the test sample is automatically calculat-
ed by the device and entered in the form of  
mg/kg or μg / g with error limits – in RSD%.

Based on the results of the analysis, the 
amount of P, K, Ti, Cr, Ni, Cu, Zn, and Rb 
elements is more in the seed part of Alhagi 
maurorum than in the leaf part, and in the 
leaf part, compared to the seed part, Li, Be, 
B, Na, Mg, Al, Ca, Sc, V, Mn, Fe, Co, Ga, As, 
Se, Sr, Y, Zr, Nb, Mo, Ag, Cd, In, Sn, Cs, Ba, 
Ce, Pr, Nd, Sm, Eu, The abundance of Gd, 
Dy, Re, Pb, Th, and U elements was deter-
mined.
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Table 1. Quantification of micro and macroelements in Alhagi maurorum 
plant using inductively coupled plasma mass spectrometry (ICP-MS)

№  Element
Measurement 

range of detectable 
elements

Amount, mg/kg
Alhagi mau-
rorum seed

Alhagi mau-
rorum leaf

1 Lithium (Li) 0.05–4000 2.10 3.80
2 Beryllium (Be) 0.05–4000 < 0.05 < 0.05
3 Boron (B) 0.10–4000 480 1200
4 Sodium (Na) 0.004–11% 1400 4200
5 Magnesium (Mg) 0.004–11% 6400 14000
6 Aluminum (Al) 0.002–20% 190 320
7 Phosphorus (P) — 8000 2400
8 Potassium (K) 0.008–30% 20000 11000
9 Calcium (Ca) 0.005–28% 45000 100000

10 Scandium (Sc) 0.10–4000 0.160 0.230
11 Titanium (Ti) 0.0006–9% 3.90 2.50
12 Vanadium (V) 0.10–4000 < 0.10 0.150
13 Chromium (Cr) 1.0–4000 1.30 1.20
14 Manganese (Mn) 0.002–10% 40.0 77.0
15 Iron (Fe) 0.006–30% 410 890
16 Cobalt (Co) 0.10–4000 0.300 0.430
17 Nickel (Ni) 1.0–4000 5.30 3.30
18 Copper (Cu) 1.0–4000 13.0 2.60
19 Zinc (Zn) 1.0–4000 94.0 86.0
20 Gallium (Ga) 0.10–4000 0.180 0.200
21 Arsenic (As) 0.10–4000 1.10 1.60
22 Celine (Se) 0.50–4000 < 0.50 < 0.50
23 Rubidium (Rb) 0.10–4000 5.90 1.20
24 Strontium (Sr) 0.10–4000 230 570
25 Yttrium (Y) 0.10–4000 < 0.10 < 0.10
26 Cerconium (Zr) — 0.017 0.025
27 Niobium (Nb) 0.005–4000 0.008 0.008
28 Molybdenum (Mo) 0.10–4000 0.170 0.380
29 Silver (Ag) 0.05–10.0 < 0.05 < 0.05
30 Cadmium (Cd) 0.005–4000 0.010 0.007
31 Indium (In) — < 0.005 < 0.005
32 Tin (Sn) 0.10–10 < 0.10 0.100
33 Antimony (Sb) 0.10–4000 < 0.10 < 0.10
34 Tellurium (Te) 0.30–4000 < 0.30 < 0.30
35 Cesium (Cs) 0.02–4000 < 0.02 0.030
36 Barium (Ba) 0.10–4000 4.60 17.0
37 Lanthanum (La) 0.50–4000 < 0.05 < 0.05
38 Seriy (Ce) 0.04–4000 < 0.04 0.100
39 Prasidiom (Pr) 0.01–4000 0.010 0.031
40 Niodymium (Nd) 0.01–4000 0.038 0.110
41 Samaria (Sm) 0.01–4000 < 0.01 0.027
42 European (Eu) 0.01–4000 0.006 0.011
43 Gadolinium (Gd) 0.01–4000 < 0.01 0.020
44 Terbiy (Tb) 0.01–4000 < 0.01 < 0.01
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№  Element
Measurement 

range of detectable 
elements

Amount, mg/kg
Alhagi mau-
rorum seed

Alhagi mau-
rorum leaf

45 Dysprosium (Dy) 0.01–4000 < 0.01 0.018
46 Holmi (Ho) 0.01–4000 < 0.01 < 0.01
47 Erbium (Er) 0.01–4000 < 0.01 < 0.01
48 Thulium (Tm) 0.01–4000 < 0.01 < 0.01
49 Ytterby (Yb) 0.01–4000 < 0.01 < 0.01
50 Luticius (Lu) 0.01–4000 < 0.01 < 0.01
51 Gafnium (Hf) 0.05–4000 < 0.05 < 0.05
52 Tantalum (Ta) 0.04–4000 < 0.04 < 0.04
53 Tungsten (W) 0.08–4000 < 0.08 < 0.08
54 Rhenium (Re) 0.01–4000 < 0.01 0.014
55 Platinum (Pt) 0.05–4000 < 0.05 < 0.05
56 Gold (Au) 0.05–4000 < 0.05 < 0.05
57 Thallium (Tl) 0.01–4000 < 0.01 < 0.01
58 Lead (Pb) 0.1–4000 0.860 1.30
59 Bismuth (Bi) 0.1–4000 < 0.01 < 0.01
60 Thorium (Th) 0.01–4000 0.016 0.034
61 Uranus (U) 0.01–4000 0.029 0.074

Conclusion
It was found that the calcium element is 

in the highest concentration in the plant. As 

a result of the analysis, it was found that the 
Niobium element is stored in the smallest 
amount.
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