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Abstract: As part of theoretical and applied botanical research, medicinal 
plant raw materials and their ingredients are studied. Certain plant species 
contain active substances, compounds with proven pharmacological, that is, 
biological activity. The mentioned compounds mainly belong to the secondary 
metabolites of plants. 

 
Keywords: botany, plants, plant metabolism, biological activity. 
 

Introduction 
 
Given that plants have influenced the historical development of civilization, 

botanical research has enormous theoretical and practical importance. As part 
of theoretical and applied botanical research, medicinal plant raw materials are 
studied. The chemical structure of the most important groups of 
pharmacologically active compounds of plant origin, the production and 
cultivation of medicinal plants, as well as their pharmacological, i.e. biological 
action and application, are studied. Also, knowledge and skills of identification 
and control of natural raw materials, knowledge of phytopreparations, and 
possibilities of rational phytotherapy are acquired. Herbal drugs and herbal 
preparations contain active compounds with proven pharmacological activity. 
The therapeutic effect of plant species is based on active ingredients, which 
most often belong to the group of secondary metabolites (Jančić, 2004; 
Kovačević, 2004; Šarčević-Todosijević et al., 2018; Šarčević-Todosijević et al., 
2023).  

In this paper, the biological activity of plant metabolites is discussed.  
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Materials and methods 
 
The method of data analysis, which was collected from certain studies, was 

applied. Relevant scientific data, published in scientific books, papers in 
international and national scientific journals and scientific conferences, were 
used. The analyzed scientific papers belong to the categories of original and 
review papers. 

 
Results and discussion 

 
Through scientific research work in the field of biology, pharmacy and 

agronomy, pharmaceutical, agronomic, chemical and biological aspects of 
medicinal and aromatic plants are studied. Research on the quality and 
resources of wild plants, chemical analysis of plants and their extracts using 
modern analytical methods, as well as testing of biological activity in order to 
confirm the effectiveness of plants used in traditional phytotherapy is carried 
out. These researches are also carried out in order to find potential new 
medicinal properties of plants (Kovačević, 2004; Šarčević-Todosijević et al., 
2018; Šarčević-Todosijević et al., 2023).   

In living organisms, a large number of biochemical reactions, catalyzed by 
specific enzymes, are continuously carried out. The primary metabolism of a 
plant cell includes the process of photosynthesis and the subsequent 
transformation of glucose into polysaccharides, lipids and proteins. Secondary 
metabolism is a direct continuation of primary metabolic processes, and 
compounds of a very diverse chemical nature are formed: alkaloids, 
heterosides, saponosides, polyphenols, etc. The use of medicinal plants is 
regulated by the pharmacopoeia, which represents a collection of prescribed 
norms and standards for substances and the manufacture of medicines, which 
determine their identification, characteristics, quality, method of preparation 
and analysis. Herbal drugs are medicinal raw materials of plant origin, which 
contain pharmacologically active compounds and are used for the extraction or 
production of medicinal preparations (Jančić, 2004; Kovačević, 2004; Šarčević-
Todosijević et al., 2019a).    

Herbal drugs and herbal preparations contain compounds that have been 
proven to exhibit biological activity. This activity is not expressed for primary 
plant metabolites, carbohydrates, proteins and lipids, while secondary plant 
metabolites exhibit strong and specific biological activity on the human 
organism, as well as other organisms. In contrast to the large application in the 
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pharmaceutical and food industry, carbohydrates and herbal drugs containing 
them have a very limited therapeutic application. Because of its nutritional 
value, glucose is given to patients as an infusion. Plant proteins also rarely have 
pharmacological activity and a certain therapeutic value, except that, like 
glucose, amino acids mixtures are prepared and given by infusion to certain 
groups of patients. In addition, enzymes isolated from plant tissues are used in 
therapy (Kovačević, 2004, Šarčević-Todosijević et al., 2019b, Popović et al., 2021; 
Petrović et al., 2022).    

From the aspect of lipid application in pharmacy, it is necessary to mention 
solid lipid nanoparticles (LNPs), as a new pharmaceutical drug delivery system. 
Solid lipid nanoparticles (LNPs) have been used more intensively since the end 
of 2020. Some COVID-19 vaccines have fragile mRNA chains coated with lipid 
nanoparticles as a delivery vehicle. Oral administration of LNPs is possible in 
the form of an aqueous dispersion or after conversion into traditional 
pharmaceutical forms, e.g. tablets, capsules or powders. Solid lipid 
nanoparticles can be transformed into a powder and added to a mixture of 
tableting powders. Some therapeutic problems, such as instability, low 
membrane permeability and drug bioavailability, can be solved by designing 
appropriate delivery systems based on the combination of two basic classes of 
ingredients: polymers and lipids (Milić et al., 2005).   

The use of most biologically active substances is more recent, when their 
powerful medicinal or protective effects (antioxidant, antimutagenic, 
anticarcinogenic) were confirmed. One of the most important such compounds 
is a diterpene alkaloid taxol, which is produced by Taxus brevifolia and Taxus 
baccata plant species. It is used in the therapy of cancer metastases. Alkaloids 
are versatile heterocyclic nitrogen compounds, products of the secondary 
metabolism of plants, which exhibit a strong and specific pharmacological 
activity on the human and animal organisms (Kovačević, 2004; Šarčević-
Todosijević et al., 2019a). Despite long-term use, there is still an interest in 
testing new unexplored herbal drugs, potential raw materials for the 
pharmaceutical industry, for more detailed testing and definition of bioactive 
content, as well as for the partial synthesis of new alkaloid molecules based on 
natural alkaloids (Tanović, 2005). Expectorants are drugs that increase 
pulmonary secretion. In addition to synthetic expectorants, herbal drugs with 
an expectorant effect are also used, especially in self-medication (Halliwell, 
1997). Ipecacuanhae root, Ipecacuanhae radix, is the only alkaloid drug that is 
used as an expectorant. After oral administration, emetine irritates the mucous 
membrane of the stomach and through a reflex pathway, via afferent 
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parasympathetic fibers, stimulates the glandular cells of the bronchial mucosa 
and increases the secretion (Husain et al., 1987). In addition to a number of 
ingredients, compounds from the group of alkaloids were detected in Achillea 
millefolium, namely: achillein, achilicine, betaine. Experiments have shown that 
achillein detected in Achillea millefolium has hemostatic and antimicrobial 
properties. In addition to alkaloids, as biologically active ingredients, the 
essential oils of this plant also exhibit antioxidant and antimicrobial properties 
(Aryal et al., 2022). As mentioned, most secondary metabolites do not directly 
participate in the growth and development of plants and are not necessary for 
their life, but they play a major role in the interaction of plants with the 
environment. This group of plant metabolites also includes polyphenols, a class 
of natural, synthetic, and semisynthetic organic compounds. They include 
phenolic acids, flavonoids, coumarins, stilbenes and lignans, but also other 
polymerized forms, such as tannins and lignins. As natural products of the 
secondary metabolism of plants, they are found in fruits, vegetables, nuts and 
spices (Kovačević, 2004; Mattila et al., 2006; Ćetković, 2008; Spencer et al., 2008). 
The intake of vegetables, fruits and cereals is associated with a reduced risk of 
developing chronic diseases, primarily thanks to plant metabolites, which 
reduce oxidative stress in cells, which causes damage to biological 
macromolecules (DNA, lipids and proteins), which results in the appearance of 
degenerative diseases (Temple, 2000). Based on in vitro studies, it was 
concluded that the effect of red wine polyphenols on vascular tone is due to 
short-term and long-term mechanisms. Vasorelaxation is a short-term response 
to wine polyphenols, which act by increasing the influx of extracellular Ca and 
mobilizing intracellular Ca in endothelial cells. Polyphenolic compounds can 
also exert long-term effects, because they increase the expression of endothelial 
nitric oxide synthase, decrease the expression of adhesion molecules and 
growth factors involved in the migration and proliferation of vascular smooth 
muscle cells (Dell’Agli, 2004). The use of herbs is one of the most popular and 
common ways to reduce menopause symptoms (Geller and Studee, 2006). 
Numerous studies have shown that regular consumption of phytoestrogens in 
the diet of Asian women leads to a reduction of menopausal symptoms 
(Adlercreutz et al., 1992). Mohammad-Alizadeh-Charandabi et al. (2013) 
conducted a randomized, double-blind, placebo-controlled trial. 84 women 
were randomly assigned to treatment and control groups. The results of this 
study indicated that taking black cohosh (Actaea racemosa) for 8 weeks, in the 
form of one tablet after dinner (tablet contains 6.5 mg of extract as dry extract), 
reduced symptoms in early postmenopausal women compared to placebo. The 
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effectiveness of the treatment increased with longer use (Mohammad-Alizadeh-
Charandabi et al., 2013). 
 

Conclusion 
 

As part of theoretical and applied botanical research, medicinal plant raw 
materials, their ingredients, chemical structure, production and cultivation of 
medicinal plants, as well as their pharmacological, i.e. biological activity and 
application, are studied. The most pronounced biological activity has been 
scientifically proven for the products of the secondary metabolism of plants.  
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