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Currently, there is an increasing interest in studying the chemical composition of the above-ground part of Phacelia 
tanacetifolia Benth., honey based on the plant, individual biologically active compounds, and results of studying the 
pharmacological activity of this promising species are emerging.
The aim. To conduct a review and systematization of scientific data on the chemical composition, and application in 
medicine and pharmacy of the promising plant Phacelia tanacetifolia.
Materials and Methods. For searching scientific literature, data posted in the electronic databases elibrary.ru, 
Cyberleninka, Google Scholar, and PubMed were used. Publication search was conducted for the period from January 2001 
to January 2026. The final number of works included in this review was 69.
Results. As a result of analyzing scientific literature data, the work characterizes the Boraginaceae family, the Phacelia 
genus, and the Phacelia tanacetifolia species; the main groups of biologically active compounds and the chemical 
composition of the studied object. The main aspects of studying Phacelia tanacetifolia as a honey-producing plant and 
green manure are presented. The results of the pharmacological activity of phacelia honey are presented. The potential 
pharmacological activity of Phacelia tanacetifolia is formulated.
Conclusion. A comprehensive search for information on Phacelia tanacetifolia abroad and in Russia has been conducted. 
Based on the results of the work, the expediency of a deeper study of the selected plant object for its application in 
medicine and pharmacy is justified.
Keywords: Phacelia tanacetifolia Benth.; phenolic compounds; chlorogenic acid; hydroxycinnamic acids; flavonoids; 
phenolamides; obesity; hyperlipidemia
Abbreviations: BACs  — biologically active compounds; MPRMs  — medicinal plant raw materials; RD  — regulatory 
document; HPLC  — high-performance liquid chromatography; DHBA  — dihydroxybenzoic acid; DOPAC  — 
dihydroxyphenylacetic acid; HBA — hydroxybenzoic acid; CA — caffeic acid; HA — hippuric acid; HPA — hydroxypicolinic 
acid; HVA — 4-hydroxy-3-methoxyphenylacetic acid; HPPA — hydroxyphenylpyruvic acid; FA — ferulic acid, BA — benzoic 
ACID; ERC  — eriocitrin; ERI  — eriodictyol; FIS  — fisetin; HSD  — hesperidin; HST  — hesperetin; NAR  — naringenin; 
NARG — naringin; NHSD — neohesperidin; NRI — narirutin; PIN — pinocembrin; QUE — quercetin; R-ERI — R-enantiomer 
of eriodictyol; R-NAR  — R-enantiomer of naringenin; RUT  — rutin; S-ERI  — S-enantiomer of eriodictyol; S-HST  — 
S-enantiomer of hesperetin; S-NAR — S-enantiomer of naringenin; TAX — taxifolin, LDLs — low-density lipoproteins.
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На сегодняшний день наблюдается увеличение интереса к изучению химического состава надземной части фацелии 
пижмолистной (Phacelia tanacetifolia Benth.), мёда на основе растения, к отдельным биологически активным 
соединениям, а также появляются результаты изучения фармакологической активности этого перспективного вида.
Цель. Провести обзор и систематизацию научных данных о химическом составе, применении в медицине и 
фармации перспективного растения — фацелии пижмолистной (Phacelia tanacetifolia Benth.).
Материалы и методы. Для поиска научной литературы использовали данные, размещённые в электронных базах 
elibrary.ru, Киберленинка, Google Академия и PubMed. Поиск публикаций проводили за период с января 2001 по 
январь 2026 гг. Итоговое число работ, включённых в настоящий обзор, составило 69.
Результаты. В результате анализа данных научной литературы в работе охарактеризованы семейство бурачниковые, 
род Фацелия, вид фацелия пижмолистная; основные группы биологически активных соединений и химический 
состав изучаемого объекта. Приведены основные аспекты изучения фацелии пижмолистной как растения-медоноса 
и сидерата. Представлены результаты фармакологической активности фацелиевого мёда. Сформулирована 
потенциальная фармакологическая активность фацелии пижмолистной.
Заключение. Проведён всесторонний поиск информации о фацелии пижмолистной за рубежом и в России. На 
основании результатов работы обоснована целесообразность более глубокого изучения выбранного растительного 
объекта для применения его в медицине и фармации.
Ключевые слова: фацелия пижмолистная; Phacelia tanacetifolia Benth.; фенольные соединения; хлорогеновая 
кислота; гидроксикоричные кислоты; флавоноиды; феноламиды; ожирение; гиперлипидемия
Список сокращений: БАС — биологически активные соединения; ЛРС — лекарственное растительное сырьё; НД — 
нормативный документ; ВЭЖХ  — высокоэффективная жидкостная хроматография; DHBA  —дигидроксибензойная 
кислота; DOPAC — дигидроксифенилуксусная кислота; HBA — гидроксибензойная кислота; CA — кофейная кислота; 
HA  — гиппуридная кислота; HPA  —гидроксипиколиновая кислота; HVA  — 4-гидрокси-3-метоксифенилуксусная 
кислота; HPPA  — гидроксифенилпировиноградная кислота; FA  — феруловая кислота, BA  — бензойная кислота; 
ERC — эриоцитрин; ERI — эриодиктиол; FIS — физетин; HSD — гесперидин; HST — гесперетин; NAR — нарингенин; 
NARG  — нарингин; NHSD  — неогесперидин; NRI  — нарирутин; PIN  — пиноцембрин; QUE  — кверцетин; R-ERI  — 
R-энантиомер эриодиктиола; R-NAR  — R-энантиомер нарингенина; RUT  — рутин; S-ERI  — S-энантиомер 
эриодиктиола; S-HST — S-энантиомер гесперетина; S-NAR — S-энантиомер нарингенина; TAX — дигидрокверцетин, 
ЛПНП — липопротеины низкой плотности.

INTRODUCTION
Disorders of lipid and carbohydrate metabolism  

are leading pathogenetic factors of metabolic  
syndrome (obesity, dyslipidemia, diabetes mellitus, 
fatty liver disease, cardiosclerosis, ischemic heart 
disease [IHD]), which reduce both the duration and 
quality of life of modern humans [1].

Obesity and overweight are a widespread problem 
worldwide. More than 2 billion adults (approximately 
30 % of the global population) are overweight or obese. 

In Russia, according to literature data, the number 
of people with excess in 2021 was 40.3  % [2, 3]. 
Furthermore, overweight and obesity are established 
risk factors for IHD. Data from a meta-analysis on the 
prevalence of overweight (from 3.9  % to 29.1  %) and 
obesity (1.2  % to 25.3  %) in the Russian Federation in 
the pediatric population are particularly concerning. 
Exogenous-constitutional obesity is the most common 
form in adolescence [4].

Modern research has established that 
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lipotoxicity accelerates apoptosis and causes 
inflammatory reactions, leading to chronic liver 
disease. In the pathogenesis of obesity, as a chronic 
proinflammatory disease, macrophages, oxidative 
stress, and hereditary predisposition play a significant 
role. Additionally, oxidized lipids and proteins can 
be cytotoxic, cause damage to membranes and 
membrane-bound receptors, provoke enzymatic 
dysfunction, disrupt signaling cascades, trigger 
asthma development, and activate proinflammatory  
processes [5, 6].

Currently, Russian scientific medicine uses 
about 300 species of medicinal plants. In addition 
to species already in demand in medicine and 
pharmacy, the importance of new, little-studied plant 
sources of biologically active compounds (BACs), 
including those promising for disorders of lipid and 
carbohydrate metabolism, should be noted [7, 8]. In 
this regard, plant raw materials containing phenolic 
compounds are of interest, as the etiology of many 
diseases (cardiovascular diseases, diabetes mellitus, 
atherosclerosis) is associated with hyperlipidemia. 
Hyperlipidemia is a leading factor determining the 
development of non-alcoholic fatty liver disease, 
leading to dysfunction and disruption of other bodily 
systems and metabolic processes [9].

According to L.V. Vasileva, et al. [10], chlorogenic 
and caffeic acids are involved in the regulation of 
adipocyte differentiation and metabolism, and 
chlorogenic acid is characterized by effects leading to 
weight loss, suppression of lipogenesis, and reduction 
of liver steatosis [11].

Identifying promising medicinal plants 
and their BACs that can exhibit hypolipidemic, 
hypocholesterolemic, hypoglycemic, and other types 
of activity is relevant. Such plants include Phacelia 
tanacetifolia Benth. (P.  tanacetifolia), from the 
Boraginaceae family, which is a cultivated species in the 
Russian Federation [12].

This plant has acclimatized in Russia and has 
effectively become “native,” which is due to its 
abundant self-seeding. One of the features of 
P.  tanacetifolia is its short vegetation period. It can be 
grown in conditions of a short summer, therefore this 
plant is widely cultivated in various regions of Russia—
the Omsk region and even in Siberia [13, 14].

Recently, P. tanacetifolia has begun to be cultivated 
in the North Caucasus, and especially in the Stavropol 
territory, where it has started being actively used as a 
popular honey plant [15].

In the North Caucasus, including the Caucasian 
Mineral Waters region, under conditions of a long, 
almost six-month frost-free period, P.  tanacetifolia 

can yield several harvests: early sowings are possible 
in early April, the main vegetation and flowering 
period occurs in the first half of summer, late sowings 
are possible in June, with the main vegetation and 
flowering period in July–August [16].

Previously, research on this plant primarily 
focused on studying its morphological diagnostic 
features, allelopathic potential, herbicidal properties, 
and the use of phacelia as a honey and fodder crop. 
Currently, there is an increasing interest in studying 
the chemical composition of the above-ground part 
of phacelia, honey based on the plant, individual BACs 
contained within them, and results of studying the 
pharmacological activity of this promising species 
are emerging. In recent years, data have been 
obtained and published confirming the presence of 
aromatic acids, phenolic compounds (flavonoids, 
anthocyanins, hydroxycinnamic acids, tannins), amino 
acids (tyrosine, phenylalanine), phenylamides, and 
some essential minerals in the chemical composition 
of Phacelia tanacetifolia. Results have been obtained 
on the study of the antioxidant activity of phacelia  
honey [14, 17].

Given the trend of studying P.  tanacetifolia by 
scientists from around the world and the discovery of 
new properties of the plant, we believe it is relevant 
to analyze the obtained information and summarize 
the accumulated research experience found in 
both scientific literature and our own work in this  
review.

No studies on the pharmacognostic examination 
of P.  tanacetifolia cultivated in Russia have been 
found. The potential of using P.  tanacetifolia from the 
Boraginaceae family as a source of medicinal plant raw 
material (MPRM) makes it relevant to investigate the 
biochemical characteristics of this plant for introduction 
purposes.

The use of cultivated plants as sources of MPRM 
ensures a stable raw material base, less variability 
in chemical composition, and the possibility of using 
mechanized sowing, processing, and harvesting.

No less important for introduced species, including 
P. tanacetifolia, is reproduction by seed, as the required 
amount of plant material can be obtained in the year 
of sowing. According to literature data and our own 
research, the yield of raw phytomass is established at 
280–300 c/ha, and seeds at 4.5–5.5 c/ha [18–20].

The revival of medicinal plant cultivation in 
Russia is well-founded, as the country has significant 
ecologically clean territories suitable for growing 
about 70  % of medicinal plants for the production of 
phytopreparations under industrial conditions. This 
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issue is of particular relevance in accordance with the 
Strategy for the Development of the Pharmaceutical 
Industry of the Russian Federation for the period 
up to 20301, approved by the Government of the 
Russian Federation, the main vector of which is the 
development and implementation of domestically 
produced medicinal drugs.

We also consider it necessary to note that 
the organic farming system, which is given 
great importance in Russia, will prevent risks of 
contamination of P.  tanacetifolia raw material. The 
availability of domestic agricultural technology 
will allow influencing the quality of the harvest 
of the above-ground mass of P.  tanacetifolia, the 
accumulation of secondary metabolites, and protect 
the plant from pests and diseases.

The noted characteristics allow us to consider 
P.  tanacetifolia as a promising plant for industrial 
production.

THE AIM. To review and systematize scientific data 
on the chemical composition, use in medicine and 
pharmacy, and to justify the need for further study of 
the promising plant Phacelia tanacetifolia Benth.

MATERIALS AND METHODS
For this review, texts from available scientific 

information sources, located in the electronic 
databases eLibrary, CyberLeninka, Google Scholar, 
and PubMed, were analyzed. The search for 
publications was conducted for the period from 
January 2001 to January 2026, with a search depth 
of 25 years. The period of search and analysis of 
scientific literature was 23 months, with the first 
query made in March 2024 and the last in January 
2026. To identify relevant publications, combinations 
of terms in Russian and English were used. During the 
analysis, searches were conducted using the following 
keywords: фацелия, Phacelia, Phacelia tanacetifolia 
Benth., фацелия пижмолистная, виды фацелии, 
фенольные соединения, phenolic compounds, 
«гидроксикоричные кислоты, флавоноиды, 
flavonoids, феноламиды, фенилпропаноиды, 
гидроксициннаматы, ожирение, гиперлипидемия.

Using the main keyword «Phacelia» in the 
PubMed database, with the filter set for data from 
2021–2026, 103 articles were found. During the 

1 Government Decree No. 1495-r dated June 7, 2023 “Strategy for 
the Development of the Pharmaceutical Industry of the Russian 
Federation for the period up to 2030”. Available from: http://static.
government.ru/media/files/HqCzKkoTf7fzVdKSYbhNiZHzWTEAAQ3p.
pdf. Russian

process, articles were excluded after specifying the 
query to «Phacelia tanacetifolia» (n  =  53), removing 
duplicates (n = 10), and excluding non-full-text articles 
(n  =  21). A total of 19 articles were included in the 
review. In the CyberLeninka database, 391 articles 
were found. After specifying the query («Phacelia 
tanacetifolia»), 320 articles were excluded, duplicates 
were removed (n  =  15), and works not relevant to 
the given keyword query were discarded (n  =  7). A 
total of 49 articles were selected for acceptability 
assessment, of which 5 sources were included in the 
review. For the same keyword query in the eLibrary, 
1602 scientific works were found (2001–2026). After 
specifying the query («Phacelia tanacetifolia»),  
1263 articles were excluded due to irrelevance to 
the given query (n  =  267), duplicates were removed 
(n  =  34), and non-full-text articles were excluded 
(n  =  22). A total of 16 articles were studied, of which 
2 scientific articles were included in the review. In the 
Google Scholar database, 15,300 works were found 
for the query «Phacelia». During the process, articles 
were excluded after specifying the query to «Phacelia 
tanacetifolia» (n = 9290), removing duplicates 
(n = 2096), discarding sources not relevant to the given 
query (n  =  3150), and excluding non-full-text articles 
(n = 456). A total of 308 scientific works were analyzed, 
11 of which were included in the review.

The process of selecting literature sources and 
preparing the review was conducted according to the 
PRISMA 20202. Figure 1 shows a flowchart reflecting 
the publication search strategy.

A total of 6  492 sources of information were 
found, in accordance with our specified search query 
(«фацелия» and «Phacelia») after it was refined 
to the query «Phacelia tanacetifolia», and the final 
number of works included in this review was 37. 
Data from our own research on the study of the 
phytochemical properties, quantitative determination 
of the main groups of biologically active substances 
of Phacelia tanacetifolia, and its pharmacological 
activity were also used; a total of 10 works were 
included in the review. The remaining 22 sources 
were used to justify the relevance of studying Phacelia 
tanacetifolia, its potential pharmacological activity, 
and its possible application for the treatment and 
prevention of diseases associated with excess body  
weight.

2 The PRISMA 2020 statement: An updated guideline for reporting 
systematic reviews. Available from: https://www.equator-network.
org/reporting-guidelines/prisma/
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RESULTS AND DISCUSSION

Characteristics of the families 
Hydrophyllaceae and Boraginaceae
To date, the status of the family Hydrophyllaceae is 

not defined and is debatable.
According to the classification of A.L. Takhtajan 

(1982)3, it is an independent family belonging to 
the order Polemoniales, subclass Asteridae. In later 
classifications by A.L. Takhtajan, the family was 
assigned to the order Solanales, subclass Lamiidae, 
then to the order Boraginales of the same subclass4.

Following Western systems of flowering plant 
classification, the family Hydrophyllaceae is either 
not distinguished at all, or is distinguished at the rank 
of subfamily within the family Boraginaceae, order 
Boraginales5. Plants of the World6 also adheres to this 
status. Representatives of the family Hydrophyllaceae 
are exclusively American species, not found in the 
natural flora of the Old World.

Previously, in our works, we indicated Phacelia 
tanacetifolia as a representative of the family 
Hydrophyllaceae. However, the APG IV (Angiosperm 
Phylogeny Group, 4th ed.) system of flowering 
plants is currently considered current, according to 
which Phacelia tanacetifolia belongs to the family 
Boraginaceae [21].

Characteristics of the genus Phacelia Juss.
The genus Phacelia is the most numerous genus of 

the family Boraginaceae, including up to 209 species 
(according to Plants of the World).

All phacelias are annual or perennial herbs 
(biennials are possible) with a height of 60  cm to 
120  cm. The habitat of Phacelia extends from Alaska 
in the north to Argentina in the south and is more 
concentrated in the western half of the American 
continent. At the same time, phacelia is not found 
on the Labrador Peninsula (Canada) and in the 
tropical forests of Brazil, Venezuela, and Colombia. 
The natural habitats of Phacelia are dry forests, 
steppes, and semi-deserts, including mountainous  
areas [22].

Phacelia are characterized by a cymose 

3 Plant Life: In 6 volumes. Vol. 5; part 2. Flowering plants; 
A.A. Fedorov, chief editor; A.L. Takhtajyan, editor. Moscow: 
Prosveshchenie; 1981. 511 p. Russian
4 Takhtajan System of Angiosperm Classification; 1997.
5 The Plant List (2013). Version 1.1. Available from: http://www.
theplantlist.org/
6 POWO (2025). Plants of the World Online. Facilitated by the Royal 
Botanic Gardens, Kew. Available from: https://powo.science.kew.org/

inflorescence—a scorpioid cyme or helicoid cyme, 
collected in an umbellate thyrse. The flowers are 
regular, the perianth is double, pentamerous, the 
corolla is often brightly colored in blue, purple, or pink. 
There are 5 stamens; in some species, the stamens 
protrude from the throat of the corolla. The fruit is 
a capsule [13, 17]. The leaves of different species of 
Phacelia vary from simple rounded leaves to complex 
odd-pinnately dissected leaves.

Some species of phacelia have been introduced 
into cultivation in Russia. Currently, 5 species are 
cultivated in our country: Phacelia sericea (Graham) 
A.Gray, Phacelia campanularia A.Gray, Phacelia 
congesta Hook., Phacelia purshii Buckley, and 
Phacelia tanacetifolia Benth. The first four species 
are known only as ornamental and are not widely  
cultivated [23].

Characteristics of the Phacelia tanacetifolia Benth.
The native region of Phacelia tanacetifolia is 

the western part of North America: the states of 
California, Arizona (USA), Baja California and Sonora, 
and adjacent territories (Mexico) [23, 24]. It grows in a 
dry subtropical climate. It ascends into the mountains 
(1500 meters above sea level). The plant collector David 
Douglas (1798–1834) brought the plant to Scotland 
from his travels in North America and California in 
1832. In 1837, it was described by the English botanist 
G. Bentham. From England, Phacelia soon reached 
Germany and then spread throughout Europe, 
including Russia [24].

Despite the fact that the natural range of Phacelia 
tanacetifolia is located in the subtropical geographical 
zone, the plant is easily introduced into cultivation in 
countries with a temperate climate, up to the Arctic 
Circle. Currently, Phacelia tanacetifolia is distributed 
almost throughout the USA and most of Canada [24, 
25]. It has been introduced into cultivation in almost all 
European countries.

Phacelia tanacetifolia is an annual herbaceous 
plant, the height of which can vary from 60  cm to  
120 cm. The plant is completely covered with dense 
short and sparse long white hairs. It has an erect stem, 
branching in the upper part. The leaves are alternate, 
pinnately dissected, 8–9 cm long, 4–5.5 cm wide, with 
unevenly serrated-dentate margins [26, 27].

The leaves, in their shape and dissection, resemble 
the leaves of common tansy, which led to the specific 
name [28]. The inflorescence of Phacelia tanacetifolia 
can be characterized as cymose, which is typical for 
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plants of the family Hydrophyllaceae. The inflorescence 
is a thyrse of large spike-like scorpioid cymes [17, 29].

The flowers are collected in a dense one-sided 
inflorescence—a spike-like scorpioid cyme. The flowers 
are actinomorphic, sometimes slightly zygomorphic 
in inflorescences, the perianth is double [29]. The 
calyx is gamosepalous, 6–7 mm long, consisting of five 
sepals. The corolla is gamopetalous, 8 mm long, bell-
shaped, with auricles, five petals, the corolla color 
is light blue-violet. It can change slightly depending 
on the flowering phase. There are 5 clearly visible, 
long stamens. The color of the stamens is similar to 
the color of the petals, which can be a characteristic 
diagnostic feature of this species [13, 17, 28, 29]. The 
gynoecium is syncarpous, consisting of two carpels 
forming a pistil. The fruit is a bivalve capsule, spherical  
or ovoid [13, 29].

The habit of the plants is important for raw 
material harvesting. Phacelia tanacetifolia has an erect 
stem, which allows for mechanized harvesting on an 
industrial scale. Characterizing its biological features, 
the plant is very productive; in our climatic conditions, 
it is possible to harvest raw materials twice in one 
summer season, as the seeds of Phacelia tanacetifolia 
have high germination energy. The high viability of the 
plant in the conditions of southern Russia is ensured 
by self-seeding, which we have repeatedly observed 
in the Botanical Garden of the Pyatigorsk Medical 
Pharmaceutical Institute — branch of Volgograd State 
Medical University [30].

Our study of the morphological and anatomical 
characteristics of the raw material—Phacelia 
tanacetifolia herb—allowed us to establish the main 
macro- and microscopic diagnostic features [31].

Chemical composition of Phacelia tanacetifolia
Until recently, searching for information on the 

chemical composition of the plant in scientific literature 
was a difficult task. Due to the expansion of areas 
where P.  tanacetifolia is grown, not only abroad but 
also in Russia, researchers are increasingly studying the 
chemical composition of various parts of the plant.

Thus, the study of the composition of roots, 
leaves, stems, and flowers of P.  tanacetifolia using 
high-performance liquid chromatography (HPLC) 
established the presence of phenolic compounds: 
some phenolic acids and flavonoids [32]. As a result, 
researchers S. Bajkacz, et al. discovered phenolic acids: 
gallic, caffeic, 4-hydroxybenzoic, 3,4-dihydroxybenzoic; 
and flavonoids: rutin, quercetin, hesperidin, naringin, 

eriocitrin (Fig.  2)  [32]. The detection of phenolic 
compounds was carried out using alcoholic extracts 
obtained from the flowers, leaves, stems, and roots of 
P.  tanacetifolia. The amount of phenolic compounds 
(phenolic acids and flavonoids) in the P.  tanacetifolia 
extracts was 21.9 µg/g.

In all studied samples of phacelia analyzed by 
HPLC-MS/MS, rutin (flavonoid) and 4-hydroxybenzoic 
acid (phenolic acid) predominated; however, no 
significant difference was found in their content in 
flowers and leaves. The highest content of flavonoids 
was found in the flowers of phacelia (from 0.16  ng/g 
to 13.922 ng/g). The compounds with the highest 
concentrations in the flower samples were rutin, 
followed by hesperidin and neohesperidin. A higher 
content of phenolic acid (4-hydroxybenzoic acid) 
was also observed in the flowers of phacelia (from 
0.80  ng/g to 4784 ng/g). Data obtained for hippuric 
acid, 3-hydroxybenzoic acid, and 3-hydroxypicolinic acid 
mainly indicated lower concentrations compared to 
other acids [32].

J. Kruk, et al. in their study investigated the 
distribution of some flavanones (eriodictyol, 
liquiritigenin, naringenin, hesperetin)—enantiomers in 
free form and bound to glycosides in different parts of 
P. tanacetifolia (Fig. 3).

As a result, the highest content of hesperetin 
was determined in the leaves of phacelia (0.38  µg/g), 
where it was present as a glycoside and only as  
the (S)-enantiomer [33].

The results of the analysis of the chemical 
composition of different parts of P.  tanacetifolia are 
presented in Table 1.

Thin-layer chromatography confirmed the 
presence of flavonoids (rutin, quercetin), phenolic 
acids (caffeic, gallic, chlorogenic) in the herb of 
P.  tanacetifolia. Hydrolyzable tannins and flavonoids 
were detected by qualitative reactions [34]. 
Quantitative spectrophotometric analysis allowed for 
the determination of the main active substances in the 
herb of the studied plant: flavonoids (2.3  % ± 0.17), 
phenolic acids (2.9  % ± 0.15), anthocyanins in flowers 
(0.53 % ± 0.09) [35, 36].

HPLC analysis of P.  tanacetifolia herb was 
used to identify and quantify phenolic compounds 
(hydroxycinnamic acids—gallic (2.02 mg%), chlorogenic  
(9.48 mg%), ferulic (7.50 mg%), caffeic (4.27 mg%);  
flavonoids—quercetin (1.4 mg%), luteolin, apigenin,  
rutin (0.9 mg%), hyperoside; coumarins—
umbelliferone) [37, 38].
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Hesperidin
Naringin

Eriocitrin

Naringenin Hesperetin

Figure 1 — Flowchart of literature source selection.

Figure 2 — Structural formulas of hesperidin, naringin, eriocitrin.

Figure 3 — Structural formulas of naringenin, hesperetin.
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Table 1 — Content of chemical substances in different parts of P. tanacetifolia

Chemical composition
Concentration, ng/g-1

Roots Stems Leaves Flowers
Aromatic acids

3,4-DHBA 
(3,4-dihydroxybenzoic) 211.90 (В) 212.90 (В) 230.20 (В) 347.50 (В)

DOPAC 
(3,4-dihydroxyphenylacetic) 380.60 (В) 1199.0 (В) 1956.0 (В) 868.90 (В)

4-HBA (4-hydroxybenzoic) 4049.0 (В) 3809.0 (В) 3915.0 (В) 4784.0 (В)
CA (caffeic acid) 1444.0 (В) 873.0 (В) 911.90 (В) 404.10 (В)
HA (hippuric acid) 0.73(В) 0.76 (В) 27.10 (В) 0.80 (В)
3-HBA (3-hydroxybenzoic) 2.47(В) 0.27 (В) 0.34 (В) 21.60 (В)
3-HPA (3-hydroxypicolinic) 0.22 (В) 0.20 (В) 1.37 (В) 7.90 (В)
HVA (4-hydroxy-3-
methoxyphenylacetic) 43.50 (В) 25.0 (В) 13.0 (В) 24.10 (В)

3,4-HPPA 
(4-hydroxyphenylpyruvic) 237.20 (В) 141.40 (В) 161.50 (В) 77.90 (В)

p-CA (para-caffeic acid) 324.80 (В) 11778.0 (В) 297.90 (В) 173.40 (В)
FA (ferulic acid) 823.80 (В) 608.10 (В) 610.10 (В) 385.60 (В)
BA (бензойная кислота) 197.30 (В) 170.90 (В) 360.90 (В) 648.50 (В)

Flavonoids
ERC (eriocitrin) – – 3,09 (В) 3,09 (В)
ERI (eriodictyol) 0.19 (В) 2.50 (В) 25.80 (В) 21.30 (В)
FIS (fisetin) – – – 14.70 (В)
HSD (hesperidin) 0.97 (В) 57.60 (В) 66.50 (В) 93.10(В)
HST (hesperetin) 0.42 (В) – 0.67 (В) 0.16 (В)
NAR (naringenin) 1.00 (В) 0.99 (В) 1.88 (В) 1.60 (В)
NARG (naringin) – 0.31 (В) – 0.78 (В)
NHSD (neohesperidin) 0.52 (В) 34.10 (В) 22.20 (В) 62.10 (В)
NRI (narirutin) 4.75 (В) 7.60 (В) 3.60 (В) 7.80 (В)
PIN (pinocembrin) – – 0.33 (В) 0.24 (В)
QUE (quercetin) 0.27 (В) 74.30 (В) 58.10 (В) 20.60 (В)
R-ERI (R-enantiomer  
of eriodictyol) – 365.0 (К) 2574.0 (К) 1502.0 (К)

R-NAR (R-enantiomer  
of naringenin) – 141.0 (К) 230.0 (К) 311.0 (К)

RUT (rutin) 2336.0 (В) 1129.0 (В) 10296.0 (В) 13992.0 (В)
S-ERI (S-enantiomer  
of eriodictyol) – 460.0 (К) 4752.0 (К) 4461.0 (К)

S-HST (S-enantiomer  
of hesperetin) – 210.0 (К) 380.0 (К) 244.0 (К)

S-NAR (S-enantiomer  
of naringenin) – 724.0 (К) 1298.0 (К) 1656.0 (К)

TAX (dihydroquercetin) 4.00 (В) 1.59 (В) 5.90 (В) 0.79 (В)
Note: The table is compiled according to S. Bajkacz et al. [32] — (B), and J. Kruk et al. [33] — (K).

Figure 4 — Structural formulas of chrysin, pinocembrin, myricetin.

Myricetin
Chrysin Pinocembrin
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Scientific works on the study of P.  tanacetifolia by 
Russian researchers are increasingly encountered. For 
example, D.N. Olennikov, et al., using HPLC analysis 
with a photodiode detector and a time-of-flight mass 
detector (HPLC-DAD-TOF-MS), discovered flavonoids, 
hydroxycinnamates, and phenolidamides in the herb of 
P. tanacetifolia [14]. Among the flavonoids, tiffaneoside, 
kaempferol 3-O-neohesperidoside, calendoflavoside, 
isoquercitrin, nicotiniflorin, narcissin, astragalin, 
isorhamnetin 3-O-glucoside, isoorientin, cosmosiin, 
and quercetin 3’-O-glucoside were identified for 
the first time. The hydroxycinnamates found in the 
herb of P.  tanacetifolia were cinnamoylquinic acids 
(monocaffeoylquinic: 1-O-caffeoylquinic (trans-), 
4-O-caffeoylquinic (trans-), 5-O-caffeoylquinic (trans-), 
3-O-caffeoylquinic (trans-), 5-O-caffeoylquinic (cis-) 
and monoferuloylquinic: 1-O-feruloylquinic (trans-), 
4-O-feruloylquinic (trans-), 5-O-feruloylquinic (trans-), 
5-O-feruloylquinic (cis-), 3-O-feruloylquinic (cis-). 
Among the identified phenolidamides, spermidine 
derivatives (safflospermidins A and B) can be 
distinguished, and a new phenolidamide, phaceliazide, 
was isolated, which had the highest content [14].

Quantitative assessment of these groups of 
substances in 8 domestic varieties of Phacelia 
tanacetifolia allowed for the determination of the 
content of flavonoids (from 0.99 to 3.61 mg/g), 
phenylpropanoids (from 1.53 to 15.69 mg/g), 
hydroxycinnamates (from 0.57 to 5.71 mg/g), and 
phenolidamides (from 0.89 to 9.5 mg/g) [14].

Phacelia tanacetifolia is a honey plant
Phacelia honey is highly valued for its aroma 

and taste. The valuable properties of phacelia honey 
are known worldwide. According to research on this 
product, the main natural compounds responsible for 
its therapeutic activity have been identified, its mineral 
composition is known, and the properties of phacelia 
honey have been described in detail [39, 40–42].

The antioxidant, antibacterial, antiviral, anti-
inflammatory, antithrombotic, and antiallergic 
properties of honey are explained by many factors, 
such as pH, sugar content, hydrogen peroxide level, and 
phenolic compound content, most of which are present 
as flavonoids [26]. The beneficial effect of flavonoids on 
human health is due to their antioxidant activity against 
divalent transition metal cations involved in radical 
formation processes [26, 43, 44]. Foreign researchers 
have studied the antioxidant activity of P.  tanacetifolia 

pollen [45]. Using spectrophotometry, they determined 
the total content of phenols and flavonoids and 
calculated the index of relative antioxidant capacity. 
The study found that phacelia pollen exhibits a high 
level of antioxidant activity, which the authors attribute 
to the presence of phenolic compounds [45]. The main 
compounds responsible for the antioxidant activity of 
honey are flavonoids (chrysin, pinocembrin, quercetin, 
galangin, kaempferol, hesperidin, and myricetin), 
phenolic acids (caffeic, coumaric, ellagic, ferulic, and 
chlorogenic acids), ascorbic acid, catalase, peroxidase, 
and carotenoids (Fig. 4) [43, 44].

Studies of the chemical composition of honey 
were conducted in Poland. In 2019, an analysis of the 
chemical composition of phacelia honey was carried 
out, which qualitatively and quantitatively detected 
phenolic acids: gallic, caffeic, ferulic, chlorogenic, as 
well as flavonoids: quercetin, kaempferol, myricetin, 
naringenin, apigenin  [13]. The compounds with the 
highest content in honey were quercetin (0.293 ± 0.008 
mg) and kaempferol (0.304  ±  0.036  mg) per 100 g 
of honey. They also studied the antioxidant activity 
of phacelia honey using a spectrophotometric 
method based on the interaction of antioxidants 
with the stable chromogen radical 2,2-diphenyl-1-
picrylhydrazyl. Ultra-HPLC method allowed to identify 
the following chemical substances in phacelia honey: 
6 nitrogen compounds, including aromatic amino 
acids (tyrosine [14.66  ±  10.22 mg/kg], phenylalanine 
[20.41  ±  11.99  mg/kg]), purine derivatives (adenine 
[18.45  ±  4.63 mg/kg], xanthine [10.53  ±  2.98 mg/kg]), 
nucleoside uridine (42.84 ± 9.26 mg/kg) [39].

The main component of Hungarian phacelia  
honey is the flavanone hesperidin, and the 
mineral composition is represented by potassium  
(102–130 mg/kg), magnesium (4.09–5.16 mg/kg),  
calcium (9.12–12.5 mg/kg), and sodium  
(3.02–3.81mg/kg) [41–43].

The use of phacelia honey is mentioned in 
Chinese traditional medicine. It was used there as 
a diuretic, disinfectant, and for the treatment of 
burns [46]. Phacelia honey has estrogenic effects, a 
strong rejuvenating effect, and also maintains blood 
cholesterol levels [46–48]. Honey based on phacelia 
is especially valued by healers in Western Siberia. 
Phacelia honey is used in folk medicine for the 
treatment of gastrointestinal diseases, cardiovascular 
system diseases, for the normalization of metabolic 
processes, strengthening immunity, and as a general 
tonic [49–51].
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Potential pharmacological activity 
of Phacelia tanacetifolia
No scientific data on the pharmacological activity of 

P. tanacetifolia has been found. However, based on the 
available information on the study of the antioxidant 
activity of phacelia honey, as well as data on the use of 
honey in folk medicine as a remedy for cardiovascular 
diseases and for lowering cholesterol levels, it can be 
stated that P. tanacetifolia is a potential source of BACs 
with hypolipidemic and antioxidant activity.

It has been established by many scientists that 
the most pronounced antioxidant, hepatoprotective, 
and antitoxic effects are characteristic of a complex 
of BACs from MPRMs where phenolic compounds, 
including hydroxycinnamic acids and flavonoids, are 
the dominant components [44, 52, 53]. The mechanism 
of the therapeutic effect of chlorogenic acid in 
animals with progressive alcoholic steatohepatitis 
(administration of ethanol at a dose of 4 g/kg for  
8 weeks) and a high-fat diet has been established due 
to its antioxidant and anti-inflammatory effects [54].

It is known that chlorogenic acid, by reducing the 
level of malondialdehyde in blood plasma and in low-
density lipoproteins (LDL), reduces the susceptibility 
of LDL to oxidation, thereby lowering the risk of 
cardiovascular diseases [55, 56].

There is information that various flavonoids reduce 
LDL oxidation, inhibit platelet aggregation, slow the 
rate of atherosclerotic plaque formation, reduce the 
expression of adhesion molecules in endothelial cells, 
cause vasodilation, and lower blood pressure [57, 58].

These assumptions about the potential 
pharmacological activity of P.  tanacetifolia are 
confirmed by pharmacological studies [59]. It 
has been shown that prophylactic administration 
of P.  tanacetifolia extract in a model of acute 
hyperlipidemia induced by ethanol demonstrates 
a hypolipidemic effect, due to a decrease in 
triglycerides and total cholesterol in blood serum 
and liver homogenate [60]. P.  tanacetifolia extract 
has an anti-atherogenic effect, inhibiting the humoral 
manifestation of athero-arteriosclerosis: it reduces 
hyperlipidemia, prevents the activation of lipid 
peroxidation, apparently by enhancing the antioxidant 
system and providing a protective effect on local 
vascular mechanisms of atherogenesis [60].

Excess body weight and obesity in humans 
can reflect modern negative processes—early 
disqualification for certain professions, an expanding 
spectrum and rejuvenation of diseases, and a reduction 
in active professional activity. Based on the foregoing, 
it is advisable to use current approaches of modern 
medicine, the concept of occupational health, which is 
based on the principle of prevention, contributing to 
the solution of the main task—extending professional 
longevity.

In this regard, the study of P.  tanacetifolia as a 
potential source of pharmaceutical substances with 
hypolipidemic and hepatoprotective activity is of both 
scientific and practical interest. Information about the 
potential pharmacological activity of P. tanacetifolia can 
be the basis for the development of medicines as well 
as dietary supplements (DSs), the market for which is 
continuously growing [61].

Phacelia tanacetifolia is a green manure
As noted by A. Schappert, et al., P.  tanacetifolia 

covers the soil more effectively when grown as a 
monoculture rather than in mixtures, which greatly 
influences the reduction of surface erosion [62]. 
Furthermore, it suppresses weed growth [63] and 
improves soil structure [64]. N. Tursun, et al. proved 
that P. tanacetifolia as a cover crop in apricot orchards 
eradicates weeds by almost 75  % [65]. Live phacelia 
is less effective than, for example, glyphosate or 
mechanical weed control, but after mowing or plowing, 
it is more effective than these treatments7. Some 
authors indicate that a plot after P.  tanacetifolia, 
compared to white mustard (Sinapis alba L.), is 
characterized by a greater number and biodiversity 
of associated plants, for example, in organic oat 
cultivation [66]. Based on the study of drought stress 
in plants in a greenhouse experiment, it was found 
that P.  tanacetifolia has much higher resistance to 
reduced water content compared to Sinapis alba L.  
and Avena strigosa Schreb. (bristly oat) [67, 68].  
M. Handlířová, et al. found that in an agroecosystem 
with a high average annual temperature and low 
rainfall, P.  tanacetifolia achieves higher and more 
stable yields compared to buckwheat (Fagopyrum  
esculentum Moench.) [69].
7 Lipinski M. Pożytki pszczele. Zapylanie i miododajność roślin; PWRiL: 
Warszawa, Poland; 2010.
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CONCLUSION
MPRMs containing phenolic compounds, as well 

as preparations based on them, are of particular  
importance in phytotherapy due to their wide range 
of applications and broad spectrum of therapeutic 
activity. According to the scientific data studied 
and summarized in the article, P.  tanacetifolia 
is a promising plant for study. The effectiveness 
of extracts obtained from Phacelia MPRMs has 
been proven, namely antioxidant, hypolipidemic, 
and hepatoprotective activities. P.  tanacetifolia 
can become a valuable source of BACs used for 
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the treatment of major cardiovascular diseases 
(atherosclerosis, etc.) and liver diseases. Furthermore,  
the plant’s value as a honey plant and green 
manure indicates the need for further study  
of P. tanacetifolia.

Considering the information from the provided 
literature, it should be noted that the chemical 
composition and spectrum of biological activity of the 
main BAS of P.  tanacetifolia can serve as a basis for 
the development of new medicines with predictable 
pharmacological properties for the prevention and 
treatment of socially significant diseases.

FUNDING
This study did not have financial support from third-party organizations.

CONFLICT OF INTEREST
The authors declare that there is no conflict of interest.

AUTHORS’ CONTRIBUTION
Patimat A. Sheykhmagomedova — data curation, formal analysis, visualization, writing—original draft;  

Olga I. Popova — conceptualization, data curation, formal analysis, visualization, writing—review & editing;  
ivan V. Popov — data curation, formal analysis, visualization, writing—original draft, writing—review & editing. 

All authors made an equivalent and equal contribution to the preparation of the publication. All authors confirm 
that their authorship meets the international ICMJE criteria (all authors made a significant contribution to the 

development of the concept and preparation of the article, read and approved the final version before publication).

REFERENCES



REVIEW

158

ISSN 2307-9266   e-ISSN 2413-2241

Volume XIV, Issue 2, 2026

12.	 Shiryaeva NA, Naumkin VP. Application of 
copper crops in decorative plant crops. Bulletin 
of Agrarian Science. 2020;(1(82)):60–7.  
DOI: 10.15217/issn2587-666X.2020.1.60. EDN: DNBCPP

13.	 Chibis SP, Smalyuga NA, Chibis VV. The timing of sowing 
the honey-bearing culture of Phacelia tanacetifolia 
Benth. in the Omsk region. Diverse and sustainable 
development of agrobiocenoses of the Omsk Irtysh 
region: Proceedings of the National Scientific and 
Practical Conference dedicated to the 90th anniversary 
of the Botanical garden of the Omsk State Agrarian 
University (September 25, 2017); Omsk: Omsk State 
Agrarian University named after P.A. Stolypin; 2017.  
P. 169–74. EDN: ZSBZYL. Russian

14.	 Olennikov DN, Kornopoltseva LV, Losonogova VA,  
Velichko VV. Flavonoids, hydroxycinnamates 
and phenolamides of Phacelia tanacetifolia 
Benth. (Boraginaceae) herb. Khimiko-
Farmatsevticheskii Zhurnal. 2025;59(10):34–42.  
DOI: 10.30906/0023-1134-2025-59-10-34-42

15.	 Chumakova VV. Selection and researches of medicinal 
plants in the Stavropol Region. Agrarian Science.  
2018;(7-8):60–1. DOI: 10.25930/q3hn-m725. EDN: LZPNEL

16.	 Popov LV, Kozlova VV, Popova OI, Konovalov DA. 
Study for methodological support organization for 
qualituy estimation of pharmaceutical services in 
phytotherapy at the Caucasian Mineral Waters resorts. 
Pharmacy & Pharmacology. 2015;3(2(9)):67–71.  
DOI: 10.19163/2307-9266-2015-3-2(9)-67-71. EDN: UBRBRN

17.	 Stanek N, Teper D, Kafarski P, Jasicka-Misiak I. 
Authentication of phacelia honeys (Phacelia 
tanacetifolia) based on a combination of HPLC and HPTLC 
analyses as well as spectrophotometric measurements // 
LWT. 2019;107:199–207. DOI: 10.1016/j.lwt.2019.03.009

18.	 Savin AP, Dokukin YuV, Sabitova LSh. Seed productivity of 
phacelia tanacetifolia depending on the terms of sowing. 
Beekeeping. 2019;(2):20–1. EDN: YYWOBV

19.	 Sheykhmagomedova PA. The experience of growing 
Phacelia tanacetifolia Benth. in the Republic of Dagestan. 
Belikov Readings: Proceedings of the IX International 
Scientific and Practical Conference (December 03–04, 
2020); Pyatigorsk: Advertising and Information Agency on 
Kavminvody; 2021. P. 120–8. Russian

20.	 Sheykhmagomedova PA, Popova OI. Some quality 
indicators of Phacelia tansy grass (Phacelia tanacetifolia 
Benth.). Bulletin of the South Kazakhstan Medical 
Academy. 2022;(4-7(98)):29–34. EDN: UMEYZD. Russian

21.	 Chase MW, Christenhusz MJM, Fay MF, Byng JW,  
Judd WS, Soltis DE, Mabberley DJ, Sennikov AN, Soltis PS,  
Stevens PF. An update of the Angiosperm Phylogeny 
Group classification for the orders and families of 
flowering plants: APG IV. Botanical Journal of the Linnean 
Society. 2016;181:1–20. DOI: 10.1111/boj.12385

22.	 Kälber T, Kreuzer M, Leiber F. Milk fatty acid composition 
of dairy cows fed green whole-plant buckwheat, 
phacelia or chicory in their vegetative and reproductive 
stage. Anim Feed Sci Technol. 2014;193:71–83.  
DOI: 10.1016/j.anifeedsci.2014.04.007

23.	 Sarlaeva MYa, Vasilyeva OYu. Development of annual 
ornamental plants during spring sowing in a continental 
climate. Agrarian Scientific Journal. 2021;(10):47–52. 
DOI: 10.28983/asj.y2021i10pp47-52. EDN: UAFAAU

24.	 Kubíková Z, Smejkalová H, Hutyrová H, Kintl A, Elbl J.  

Effect of Sowing Date on the Development of Lacy 
Phacelia (Phacelia Tanacetifolia Benth.). Plants (Basel). 
2022;11(22):3177. DOI: 10.3390/plants11223177

25.	 Dumanoğlu Z. General Characteristics and Importance 
of Phacelia (Phacelia tanacetifolia Bentham.) and 
Some Studies in Turkey. TURJAF. 2019;7(2):365–9. 
DOI: 10.24925/turjaf.v7i2.365-369.2349

26.	 Kuś PM, Jerković I, Marijanović Z, Kranjac M,  
Tuberoso CIG. Unlocking Phacelia tanacetifolia Benth. 
honey characterization through melissopalynological 
analysis, color determination and volatiles 
chemical profiling. Food Res Int. 2018;106:243–53.  
DOI: 10.1016/j.foodres.2017.12.065

27.	 Castle D, Alkassab AT, Bischoff G, Steffan-Dewenter I, 
Pistorius J. High nutritional status promotes vitality 
of honey bees and mitigates negative effects of 
pesticides. Sci Total Environ. 2022;806(Pt 4):151280.  
DOI: 10.1016/j.scitotenv.2021.151280

28.	 Uematsu K, Fukui Y. Role and regulation of cAMP 
in seed germination of Phacelia tanacetifolia. 
Plant Physiol Biochem. 2008;46(8-9):768–74.  
DOI: 10.1016/j.plaphy.2007.10.015

29.	 Horváth E., Szabó R. Weed surveying of phacelia 
(Phacelia tanacetifolia L.) and evaluating the efficiency 
of the weed control. Commun Agric Appl Biol Sci. 
2014;79(2):99–103. 

30.	 Muzyka AA, Popov IV. The popular honeybush phacelia 
tansy. Development, research and marketing of new 
pharmaceutical products: Collection of scientific papers. 
Pyatigorsk: RIA-KMV; 2021. P. 187–92. Russian

31.	 Sheykhmagomedova PA, Popov IV, Popova OI. 
Morphological and Anatomical Study of Herb Phacelia 
tanacetifolia Benth. Bulletin of Voronezh State University. 
Series: Chemistry. Biology. Pharmacy. 2021;(2):120–27. 
EDN: YGQOVD

32.	 Bajkacz S, Baranowska I, Buszewski B, Kowalski B, 
Ligor M. Determination of Flavonoids and Phenolic 
Acids in Plant Materials Using SLE-SPE-UHPLC-MS/MS 
Method. Food Analytical Methods. 2018;11:3563–75. 
DOI: 10.1007/s12161-018-1332-9

33.	 Kruk J, Baranowska I, Buszewski B, Bajkacz S, Kowalski B,  
Ligor M. Flavonoids enantiomer distribution in 
different parts of goldenrod (Solidago virgaurea L.), 
lucerne (Medicago sativa L.) and phacelia (Phacelia 
tanacetifolia Benth.). Chirality. 2019;31:138–49.  
DOI: 10.1002/chir.23041

34.	 Sheykhmagomedova PA. Popova OI. Phytochemical 
study of Phacelia tansy. Proceedings of the 67th All-
Russian Scientific Conference of Young Scientists and 
Students with International Participation (May 24, 2019); 
Makhachkala: ALEF; 2019. P. 575–8. EDN: WEAGKW. 
Russian

35.	 Sheykhmagomedova PA. Determination of anthocyanins 
in the flowers of Phacelia tanacetifolia Benth. Drug 
development – traditions and prospects: Collection of 
materials (September 13–16, 2021); Tomsk: Siberian 
State Medical University; 2021. P. 161–3. Russian

36.	 Sheykhmagomedova PA, Popova OI. Identification of 
phenolic compounds and development of a method 
for quantitative determination of the amount of 
phenolcarboxylic acids in the herb of Phacelia 
tanacetifolia Benth. Problems of Biological, Medical 
and Pharmaceutical Chemistry. 2022;25(12):44–50.  
DOI 10.29296/25877313-2022-12-07. EDN: EDSVZL



ОБЗОР

159

(PHARMACY & PHARMACOLOGY)

Том 14, Выпуск 2, 2026

DOI: 10.19163/2307-9266-2026-14-2-147-160

37.	 Sheykhmagomedova PA, Popov IV, Popova OI. The 
composition of phenolic compounds of Phacelia 
tansy, produced in Dagestan. Bulletin of postgraduate 
education in healthcare. 2023;(S):109–10. EDN: YTAWIU

38.	 Sheykhmagomedova PA, Chiryapkin AS, Popova OI. 
Investigation of phenolic carboxylic acids of Phacelia 
tansy grass by high-performance liquid chromatography. 
Collection of abstracts: XXV International Congress of 
Phytopharm 2024; Saint Petersburg: St. Petersburg State 
University of Chemistry and Pharmacy; 2024. P. 144–5. 
EDN: LFWYOW

39.	 Kuś PM, Włodarczyk M, Carlo IG. Tuberoso C.I.G. 
Nitrogen compounds in Phacelia tanacetifolia Benth. 
honey: First time report on occurrence of (−)-5-epi-
lithospermoside, uridine, adenine and xanthine 
in honey. Food Chemistry. 2018;255:332–39.  
DOI: 10.1016/j.foodchem.2018.02.093

40.	 Czipa N, Alexa L, Phillips CJ, Kovács B. Macro-Element 
Ratios Provide Improved Identification of the Botanical 
Origin of Mono-Floral Honeys. Eur Food Res Technol. 
2018;244:1439–45. DOI: 10.1007/s00217-018-3057-9

41.	 Czipa N, Andrási D, Kovács B. Determination of Essential 
and Toxic Elements in Hungarian Honeys. Food Chem. 
2015;175:536–42. DOI: 10.1016/j.foodchem.2014.12.018

42.	 Alvarez-Suarez JM, Giampieri F, González-Paramás AM, 
Damiani E, Astolfi P, Martinez-Sanchez G, Bompadre S,  
Quiles JL, Buelga CS, Battino M. Phenolics from 
Monofloral Honeys Protect Human Erythrocyte 
Membranes Against Oxidative Damage. Food Chem 
Toxicol. 2012;50:1508–16. DOI: 10.1016/j.fct.2012.01.042

43.	 Margaoan R, Topal E, Balkanska R, Yücel B, Oravecz T,  
Cornea-Cipcigan M, Vodnar DC. Monofloral Honeys 
as a Potential Source of Natural Antioxidants, 
Minerals and Medicine. Antioxidants. 2021;10:1023.  
DOI: 10.3390/antiox10071023

44.	 Zverev YaF. Flavonoids through the eyes of a 
pharmacologist. antioxidant and anti-inflammatory 
activities. Reviews on Clinical Pharmacology and Drug 
Therapy. 2017;15(4):5–13. DOI: 10.17816/RCF1545-13. 
EDN: YLLSXB

45.	 Végh R, Sipiczki G, Csóka M. Investigating the Antioxidant 
and Color Properties of Bee Pollens of Various Plant 
Sources. Chem Biodivers. 2023;20(7):e202300126.  
DOI: 10.1002/cbdv.202300126

46.	 Popovic VM, Vučković S, Dolijanović Ž, Mihailović V, 
Ignjatov M, Ljubicic ND, Acimovic M. Phacelia Honey 
Productivity in Relation to Locality of Cultivation. GEA 
(Geo Eco-Eco Agro) International Conference, 28-29 
May, 2020; Montenegro – Book of Proceedings; 2020.  
P. 79–95.

47.	 Ahmed S, Sulaiman SA, Baig AA, Ibrahim M, Liaqat S, 
Fatima S, Jabeen S, Shamim N, Othman NH. Honey 
as a Potential Natural Antioxidant Medicine: An 
Insight into Its Molecular Mechanisms of Action. 
Oxidative Med Cell Longev. 2018;2018:8367846.  
DOI: 10.1155/2018/8367846

48.	 Gül A, Pehlivan T. Antioxidant Activities of Some 
Monofloral Honey Types Produced Across 
Turkey. Saudi J Biol Sci. 2018;25:1056–65.  
DOI: 10.1016/j.sjbs.2018.02.011

49.	 Pauliuc D, Dranca F, Oroian M. Antioxidant Activity, 
Total Phenolic Content, Individual Phenolics 
and Physicochemical Parameters Suitability for 

Romanian Honey Authentication. Foods. 2020;9:306.  
DOI: 10.3390/foods9030306

50.	 Nemoseck TM, Carmody EG, Furchner-Evanson A,  
Gleason M, Li A, Potter H, Lauren MR, Kelly JL,  
Kern M. Honey Promotes Lower Weight Gain, Adiposity, 
and Triglycerides Than Sucrose in Rats. Nutr Res. 
2011;31:55–60. DOI: 10.1016/j.nutres.2010.11.002

51.	 Khalil M, Tanvir EM, Afroz R, Sulaiman SA, Gan SH. 
Cardioprotective Effects of Tualang Honey: Amelioration 
of Cholesterol and Cardiac Enzymes Levels. BioMed Res 
Int. 2015;2015:286051. DOI: 10.1155/2015/286051

52.	 Lupanova IA. Study of Cichorium intybus L. herb extract 
hepatoprotective activity in vitro and in vivo. Problems 
of biological, medical and pharmaceutical chemistry. 
2022;25(7):20−30. DOI: 10.29296/25877313-2022-07-04

53.	 Ahmed B, Al-Howiriny TA, Siddiqui AB. Antihepatotoxic 
activity of seeds of Cichorium intybus. J Ethnopharmacol. 
2003;87(2-3):237–40. DOI: 10.1016/s0378-8741(03)00145-4

54.	 Buko V, Zavodnik I, Budryn G, Zakłos-Szyda M, 
Belonovskaya E, Kirko S, Żyżelewicz D, Zakrzeska A, 
Bakunovich A, Rusin V, Moroz V. Chlorogenic Acid 
Protects against Advanced Alcoholic Steatohepatitis 
in Rats via Modulation of Redox Homeostasis, 
Inflammation, and Lipogenesis. Nutrients. 
2021;13(11):4155. DOI: 10.3390/nu13114155

55.	 Nesterova NV, Samylina IA, Bobkova NV, Kuzmenko AN, 
Krasnyuk II Jr, Evgrafov AA. Quantitative determination 
of hydroxycoric acids and the analysis of the dynamics of 
their accumulation in the leaves of the Malus sylvestris. 
Moscow University Chemistry Bulletin. 2019;60(1):60–4. 
EDN: YTIALB

56.	 Tykheev ZhA, Taraskin VV, Radnaeva LD. Quantitative 
content of the total phenolic compounds in the 
herb of Bupleurum bicaule Helm. BSU bulletin. 
Medicine and pharmacy. 2021;(1):40–51.  
DOI: 10.18101/2306-1995-2021-1-40-51. EDN: LJDEAS

57.	 Almeida Rezende B, Pereira AC, Cortes SF,  
Lemos VS. Vascular effects of flavonoids.  
Curr Med Chem. 2016;23(1):87–102.  
DOI: 10.2174/0929867323666151111143616

58.	 Anikina VA, Kim YuA, Korystova AF, Levitman MKh, 
Shaposhnikova VV, Korystov YuN. The effect of catechin 
on angiotensin converting enzyme activity and reactive 
oxygen species production in rat aorta. Bulletin of 
Experimental Biology and Medicine. 2019;168(11):565–8. 
EDN: RTTSGS

59.	 Sheykhmagomedova PA, Sergeeva EO, Abisalova IL,  
Sajaya LA, Popova OI, Popov IV. Hypolipidemic 
Activity of the Phytocomplex of the Herb Phacelia 
tanacetifolia Benth. Problems of Biological, Medical 
and Pharmaceutical Chemistry. 2024;27(1):69–74.  
DOI: 10.29296/25877313-2024-01-09. EDN: NSCJTT

60.	 Sheykhmagomedova PA, Popov IV, Sergeeva EO,  
Popova OI, Abisalova IL, Sajaya LA. Lipid-lowering 
activity of Phacelia Tanacetifolia Benth. Extract in an 
experimental model of alcoholic liver damage. Problems 
of Biological Medical and Pharmaceutical Chemistry. 
2025;28(7):83–9. DOI: 10.29296/25877313-2025-07-10

61.	 Bailey RL, Dodd KW, Gahche JJ, Dwyer JT, Cowan AE,  
Jun Sh, Eicher-Miller HA, Guenther PM, Bhadra A,  
Thomas PR, Potischman N, Carroll RJ, Tooze JA. 
Best Practices for Dietary Supplement Assessment 
and Estimation of Total Usual Nutrient Intakes in 



REVIEW

160

ISSN 2307-9266   e-ISSN 2413-2241

Volume XIV, Issue 2, 2026

Population-Level Research and Monitoring. J Nutrition. 
2019;149(2):181–97. DOI: 10.1093/jn/nxy264

62.	 Schappert A, Schumacher M, Gerhards R. Weed 
control ability of single sown cover crops compared 
to species mixtures. Agronomy. 2019;9(6):294.  
DOI: 10.3390/agronomy9060294

63.	 Błazewicz-Wozniak M, Patkowska E, Konopinski M,  
Wach D. Effect of cover crops and ploughless tillage on 
weed infestation of field after winter before pre-sowing 
tillage. Romanian Agric Res. 2016;33:185–94. 

64.	 Bacq-Labreuil A, Crawford J, Mooney S, Neal A, Ritz K.  
Phacelia (Phacelia tanacetifolia Benth.) affects soil 
structure differently depending on soil texture. Plant and 
Soil. 2019;441:543–54. DOI: 10.1007/s11104-019-04144-4

65.	 Tursun N, I¸sık D, Demir Z, Jabran K. Use of Living, 
Mowed, and Soil-Incorporated Cover Crops for Weed 
Control in Apricot Orchards. Agronomy. 2018;8:150. 
DOI: 10.3390/agronomy8080150

66.	 Wesołowski M, Cierpiała R. [Wpływ przyorywanego 
rodzaju miedzyplonu scierniskowego na plonowanie i 
zachwaszczenie owsa w uprawie ekologicznej]. Fragm 
Agron. 2013;30:133–44. Polish

67.	 Schappert A, Linn AI, Sturm DJ, Gerhards R. Weed 
suppressive ability of cover crops under water-limited 
conditions. Plant Soil Environ. 2019;65(11):541–8. 
DOI: 10.17221/516/2019-PSE

68.	 Akbay F, Kamalak A, Erol A. Arı Otu (Phacelia 
tanacetifolia Bentham)’nun Vejatatif Dönemlerinin 
Ot Verimine, Besin Madde İçeriğine ve Metan 
Üretimine Etkisi. Kahramanmaraş Sütçü İmam 
Üniversitesi Tarım ve Doğa Derg. 2020;23(4):981–5.  
DOI: 10.18016/ksutarimdoga.vi.686043

69.	 Handlírová M, Procházková B, Smutný V. Yields of 
selected catch crops in dry conditions. Acta Univ 
Agric Silvic Mendel Brun. 2016;64(4):1139–48.  
DOI: 10.11118/actaun201664041139

AUTHORS
Patimat A. Sheykhmagomedova  — graduate 

student of the Department of Pharmacognosy, Botany 
and Technology of Phytopreparations, Pyatigorsk 
Medical and Pharmaceutical Institute  — branch of 
Volgograd State Medical University. ORCID ID: 0009-
0002-3251-5562. E-mail: Patya16101998@yandex.ru

Olga I. Popova  — Doctor of Sciences 
(Pharmacy), Professor, Professor of the Department 
of Pharmacognosy, Botany and Technology 
of Phytopreparations, Pyatigorsk Medical and 

Pharmaceutical Institute  — branch of Volgograd State 
Medical University. ORCID ID: 0009-0004-8235-073X. 
E-mail: beegeeslover@mail.ru

Ivan V. Popov – Candidate of Sciences 
(Pharmacy), Assistant Professor of the Department 
of Pharmacognosy, Botany and Technology of 
Phytopreparations, Pyatigorsk Medical and 
Pharmaceutical Institute  — branch of Volgograd State 
Medical University. ORCID ID: 0009-0002-1163-057X. 
E-mail: beegeeslover@mail.ru

mailto:beegeeslover@mail.ru

