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Abstract 

Determination of plant materials elemental composition is a useful tool for modern phytochemical 
research. The analysis of the element composition of medicinal plant seeds, leaves and roots could 
provide new data for their biological and ecological assessment. The purpose of the research is a 
comparative study of the quantitative content of macro- and microelements in the leaves, roots and 
seeds of some Rumex species (Polygonaceae), R. pamiricus Rech. f, R. conglomeratus Murray, R. 
confertus Willd, R. aquaticus L. In this work, using the method of ICP-MS analysis the elemental 
composition of seeds, leaves and roots was studied. As a result for most elements their similarity was 
noted, which indicates the commonality of the metabolic processes in plants of related species. The 
macroelements in the seeds, leaves and roots of the studied species, Na, Mg, Al, Si, P, K, and Ca are 
accumulated in the maximum amount, and of the microelements – Fe. Also, 5,619 mg/kg Pb in R. 
confertus leaves, 20,726 mg/kg in R. pamiricus seeds, 3,036 mg/kg in R. aquaticus roots, significant 
accumulation of 10,055 mg/kg was observed in R. conglomeratus seeds and 33,338 mg/kg Bi in R. 
aquaticus leaves.  

Keywords: Polygonaceae, Rumex, micro- macroelements, seeds, leaves, roots, composition 
 
1. INTRODUCTION 

From a scientific and practical point of view, it is important to solve the problem of providing the 
population with medicines based on local plant materials. In order to expand the raw material base 
and create effective, economically and environmentally beneficial original drugs, a search is being 
made for new non-deficient raw materials sources of medicinal plants, and the study of natural 
biologically active substances is being deepened. 

Rumex is the second largest genus of Polygonaceae, which is rich in resources. There are more than 
250 species of Rumex plants in the world, with 16 species located in Uzbekistan [1]. Rumex pamiricus 
Rech. f., Rumex confertus Willd, Rumex aquaticus L. and Rumex conglomeratus are the most common 
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species among them [2,3]. Plants of the genus Rumex L. (sorrel, dock) are widely distributed in North 
America, Central and Eastern Europe, Kazakhstan, the Far East and partly in the Caucasia, Russia and 
East Asia [4,5,6,7,8]. Many plants from genus Rumex are traditional folk medicinal plants in 
Uzbekistan, which have been used for a long history to treat various bleeding and thrombocytopenia, 
fungal dermatosis and diarrhea, dysentery, stercoral ulcer, as appetizer, analeptic medicine for lever, 
heart, as antihemorrhagic, to treat hepatitis, fever and other diseases [2,9]. Modern pharmacology 
research shows that they have great development and utilization value and curative effect in 8 
aspects, namely bacteriostasis, anti-inflammatory, antiviral, cardiovascular, liver, anti-oxidation and 
anti-corrosion, anti-tumor, immune regulation [1]. 

 Plants belonging to the Polygonaceae are known to produce a large number of biologically important 
secondary metabolites, such as anthraquinones, flavonoid glycosides, phenolic acids, naphthalenes, 
stilbenoids, steroids and leucoanthocyanidins [10]. We have reported in previous articles on phenolic 
substances isolated from some Rumex species [1, 2]. Among wild plants, Rumex plants have a great 
potential [1]. They are already widely used as food, fodder, melliferous, and medicinal plants [6, 11, 
and 12]. In some countries, the fresh leaves of Rumex plants (such as R. vesicarius, R. acetosella, R. 
abyssinicus, R. crispus, R. induratus, R. sanguineus, R. obtusifolius, R. tuberosus, R. thyrsiflorus, and R. 
acetosa) are used as an important ingredient in salads and soups [13, 14, and 15]. According to the 
literature information, several Rumex species are included in the pharmacopoeias of various 
countries. For example, R. crispus is listed in the American Herbal Pharmacopoeia as a general 
detoxifier and an agent for skin treatment [16]. The State Pharmacopoeia of the Russian Federation 
includes the roots of R. confertus as an herbal medicine, which is used in the treatment of liver 
diseases, dysentery, pulmonary and uterine bleeding, as well as a laxative [17, 18]. To date, about 70 
elements are known that a human needs to fully function. The accumulation level of individual 
elements in plants depends on their content in the soil, the amount and form of fertilizer applied [19]. 
In our previous articles, the information provided about the chemical composition of Rumex confertus 
Willd. and Rumex pamiricus Rech. f. plants and their biological activities [20]. 

The study of the phytogenetic relationship between the leaves, roots and seeds of Rumex species, as 
well as pharmacognostic studies to find natural raw materials sources of biologically active substances 
effective in the treatment of various diseases is being carried out. Based on the foregoing, the purpose 
of this work is to study the micro-, macroelement composition of the species Rumex growing in 
Uzbekistan.  
 
2. EXPERIMENTAL PART  

2.1. Plant Material 

The plant leaves, roots and seeds of the following species were used as the objects of study: Rumex 
pamiricus Rech. f, Rumex conglomeratus Murray, Rumex confertus Willd, Rumex aquaticus L. [1,7]. 
Leaf samples (on April 2021), seeds and roots (on July, September 2021) of the plants were collected 
from Tashkent Botanical Garden. Based on the foregoing, the purpose of this work is to study the 
micro-, macroelement composition of the species Rumex growing in Uzbekistan (Tables 1-3).  

2.2. Methods  

Method for the quantitative determination of micro and macro elements by inductively coupled 
plasma mass spectrometry (ICP-MS) 

0.05-0.5 g of an accurate sample of the test substance is weighed on an analytical balance and 
transferred to autoclave with teflon liner. Then, the appropriate amount of purified concentrated 
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mineral acids (nitric acid) and hydrogen peroxide is poured onto the autoclaves. The autoclaves are 
closed and placed on a Berghof microwave digester with MWS-3+ software or a similar type of 
microwave digester. The decomposition program is determined based on the type of the test 
substance, the degree of decomposition and the number of autoclaves (up to 12 pcs) are indicated. 

After decomposition, the contents in autoclaves are quantitatively transferred into 50 or 100 ml 
volumetric flasks and the volume is adjusted to the mark with 0.5% nitric acid. The determination of 
the test substance is carried out on an ISP MS instrument or a similar instrument of the optics of an 
emission spectrometer with inductively coupled argon plasma. In the determination method, the 
optimal wavelength of the determined micro or macro elements is indicated, at which they have 
maximum emission. In the construction of a sequence of analyzes, the amount in mg and the degree 
of its dilution in ml are indicated. After receiving the data, the instrument automatically calculates the 
true quantitative content of the substance in the test sample and enters it in the form of mg/kg or 
µg/g with error limits and RSD in %. Appliances and utensils used: ICP MS NEXION-2000 or equivalent 
mass spectrometer, microwave decomposition device Berghof (Germany) or similar autoclave with 
teflon liner, volumetric flasks. Reagents used: multi element standard for MS, standard - Hg (mercury), 
nitric acid (chemically pure) purified, hydrogen peroxide, deionized water, argon (gas purity 99.995%) 
[21]. 
 
3. RESULTS AND DISCUSSION 

Table 1: Elemental composition results 
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Table 2: Elemental composition results 

 

As a result Table-1,2, in the leaves of R. confertus Na, Mg, Al, Si, P, K, Ca, Ti, Fe, in the roots Na, Mg, Al, 
Si, P, K, Ca, Fe, in the seeds Na, Mg, Si, P, K, Ca, Ti, Fe. In the leaves of R. pamiricus Na, Mg, Al, Si, P, K, 
Ca, Fe, in the roots Na, Mg, Al, Si, P, K, Ca, Fe, in the seeds Na, Mg, Al, Si, P, K, Ca, Fe, Zn. In the leaves 
of R. aquaticus Na, Mg, Al, Si, P, K, Ca, Fe in the roots Na, Mg, Al, Si, P, K, Ca, Fe, in the seeds Na, Mg, 
Al, Si, P, K, Ca, Fe. In the leaves of R.conglomeratus Na, Mg, Al, Si, P, K, Ca,Ti, Fe, in the roots Na, Mg, 
Al, Si, P, K, Ca, Fe, in the seeds Na, Mg, Al, Si, P, K, Ca, Fe, Ba. This macro and micro elements were the 
highest content than other elements.  

These elements are of high biological significance for human health [22].  

Table 3: Heavy metals elemental composition results 

№ Plant name Sample Pb 
208 (mg/kg) 

Bi 
209 (mg/kg) 

U 
238 (mg/kg) 

1 R. confertus   Leaf 5.619 0.023 0.084 

2 R. pamiricus  Leaf 6.888 0.019 0.221 

3 R. aquaticus  Root 3.036 0.013 0.091 

4 R. pamiricus  Root 1.201 0.007 0.107 

5 R. conglomeratus  Root 1.219 0.011 0.072 

6 R. confertus  Seed 0.571 0.008 0.038 

7 R. aquaticus  Leaf 1.928 33.338 0.043 

8 R. pamiricus  Seed 20.726 1.793 0.063 

9 R. confertus  Root 1.291 0.054 0.027 

10 R. conglomeratus  Leaf 2.608 0.017 0.036 

11 R. conglomeratus Seed 10.055 0.123 0.073 

12 R. aquaticus Seed 3.003 0.039 0.049 
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According to the results of the third table, Pb in the leaves of R. confertus is 5.619 mg/kg, in the roots 
1.291 mg/kg, in the seeds 0.571 mg/kg. Pb in the leaves of R. pamiricus is 6.888 mg/kg, in the roots 
1.201 mg/kg, in the seeds 20.726 mg/kg. R. aquaticus leaves Bi- 33.338 mg/kg, roots Pb- 3.036 mg/kg, 
seeds 3.003 mg/kg. organized. Also, Pb in R. conglomeratus leaves is 2.608 mg/kg, in the roots is 1.219 
mg/kg, and in the seeds is 10.055 mg/kg. 
 
4. CONCLUSION 

Thus, studies on the quantitative content of the macro- and microelements in the leaves, roots and 
seeds of some Rumex species by the ICP-MS analysis have shown that most elements their similarity 
was noted, which indicates the commonality of the metabolic processes in plants of related species 
and characterized by a unique and valuable elemental complex (Table 1,2).  
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